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[57] ABSTRACT 

A precision vector network analyzer which is suitable 
for a wide range of applications including both labora
tory and automated production measurements and test
ing is disclosed. New measurement capabilities, greater 
ease of use, and nearly complete automation are pro
vided. Contributions include fully corrdinated commu
nications between subsystem modules; real time, two 
channel, precision vector measurements with complete, 
internal error correction; wide frequency capability 
from R F to millimeter bands; combined time and fre
quency domain analysis and display; measurements 
either in the swept or step frequency modes; and user 
definable test functions and calibration device sets. 
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UNLESS OTHERWISE INDICATED,: 
RESISTANCE VALUES SHOWN ARE IN OHMS, 
CAPACITANCE IN MICROFARADS, 
AND INDUCTANCE IN MICROHENRIES. 
SIGNALS ENTER AT LEFT SIDE AND EXIT AT 
RIGHT SIDE OF FL'NCITON BLOCKS. 

ROMS SUPPLIED IN MATCHED SETS 
U10,12,13, REPLACED AS A SET. 
U77 AND U78 REPLACED AS A SET 

ACTIVE COMPONENTS APRTS LISTS (U'S and Q's) 

REFERENCE DESIGNATORS PART NUMBER MANUFACTURER'S PART NUMBER 

Ul-8,20-27 1818-3005 RAM 64KX1 

U9 1820-2076 I 3242 

U10 NOTE 3 85010-80001 PROM 512X8 

Ull,31,32 1820-1858 74LS377 

U12 NOTE 3 85101-80002 PROM 512X8 

U12 NOTE 3 85101-80003 PROM 512X8 

U14,33 1820-1432 74LS163 

U15,49 1820-0629 74S112 

U16,29,30,80 1820-1216 74LS138 

U17,18,48 1820-0683 74S04 

U19 1813-0130 16 MHz OSC 

U28,52,61 1820-1449 74S32 • 

U34 1820-0681 74S00 

U35 1820-1440 74LS279 

U36 1820-0648 74S20 

U37 1820-1191 74SI75 

U38 1820-1200 74LS05 

U39 1810-0205 RES 4.7K OHM 

U40 NOT USED 

U41,42 1820-1298 74LS251 

U43 1820-1433 74LS164 

U44 1820-1201 74LS08 

U45 1820-1423 74LS123 

U46 NOT USED 

U47,54,55,96 1820-1367 74S08 

U50,63 1820-1197 74LS0O 

. U51 1820-1322 74LS02 

U53.56.74.97 1820-0998 74S153 

U57 1810-0208 RES 68K OHM 
U58,75,79,92 1820-2024 74LS244 

U59 1820-1207 74LS30 

U50 1820-1199 74LS04 

U52 1820-1210 74LS51 

1820-2075 74LS245 

U65-68,82-85 1820-2120 25LS14 
U69-72,86084 1820-2906 25LS299 

U73,90 1820-3217 74ALS569 

U75 1820-2505 63000 

U77 NOTE 3 55101-80004 PROM 8KX 8 

U78 35101-80005 PROM 8KX 8 

U91 1820-2220 74LS385 

U93 1820-1729 74LS259 

U94 1810-0204 RES IK ohm 

U95 1810-0037 RES IK ohm 

U98 1820-0694 74S86 

FIG 3.6 
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V E C T O R NETWORK A N A L Y Z E R W I T H 
I N T E G R A L PROCESSOR 

B A C K G R O U N D O F T H E I N V E N T I O N 5 

Formerly, most magnitude and phase vector mea
surements at microwave frequencies have been per
formed by network analyzers using techniques such as 
those described in "Automatic Network Analyzer 
8542A, Section I V Network Analyzer Fundamentals", 1 0 

Hewlett-Packard Co. 1969 and in U.S. Pat. No. 
4,244,024 issued Jan. 6, 1981 by Marzalek et al. Such 
vector network analyzers characterize networks, in
cluding devices, components, and systems by measuring 
the magnitude and phase of the network's transmission 1 5 

and reflection coefficients versus frequency. The capa
bility to measure group delay, a special form of trans
mission and also usable in reflection, is also often incor
porated in a vector network analyzer. 

In general, a vector network analysis measurement 2 0 

system contains several separate modules. First is an R F 
source to provide the stimulus to the device under test 
(DUT). The stimulus normally covers a limited range of 
frequencies, either in a continuous analog sweep, re
ferred to as the swept mode, in discrete steps, referred 25 
to as the step mode, or a single point mode. Second is a 
signal separation network to route the stimulus to the 
D U T and provide a means for sampling the energy that 
is reflected from, or transmitted through, the D U T . 
Also, energy is sampled from the signal that is incident 30 
upon the D U T in order to provide a reference for all 
relative measurements. Third is a tuned receiver to 
convert the resulting signals to an intermediate fre
quency (IF) for further processing. The magnitude and 
phase relationships of the original signals must be main- 35 
tained through the frequency conversion to I F to pro
vide usable measurements. Fourth is a detector to detect 
the magnitude ahd phase characteristics of the I F sig
nals, and fifth is a display on which to present the mea
surement results. 40 

To improve measurement accuracy, a set of "stan
dard" devices with known characteristics can be mea
sured by a computer controlled system. From this data, 
a set of complex equations can be solved to determine a 
model representing many of the errors associated with 45 
the network analyzer process. This model is then stored 
in the computer and later when unknown devices are 
measured, the model can be used to separate the actual 
data from the "raw" measured data to provide en
hanced accuracy in the microwave measurement by a 50 
process known as vector error correction. 

Accuracy enhancement is very important in micro
wave measurements because even with the best signal 
generating and separating devices manufactured to state 
of the art tolerances, relatively large errors still occur as 55 
compared to low frequency measurements. For exam
ple, without vector error correction, a typical vector 
measuring system will yield errors of 30 percent. If one 
is willing to forego either the phase of impedance mea
surement of the unknown device, a modern scalar net- 60 
work analyzer is still only able to reduce the errors to 10 
percent. On the other hand with prior implementations 
of vector error correction, errors can be reduced to 
about one percent. 

Unfortunately, several significant problems remain 65 
with prior "automatic" network analyzers: they are 
very slow in the error correction mode; the systems are 
often quite awkward to use; they are unable to automat-

2 
ically perform a fully error-corrected measurement of 
forward and reverse reflection and transmission param
eters (e.g., Sn , S12, S21, and S22); and, broadband vector 
testing from R F to millimeter bands (e.g., 45 MHz to 
26.5 GHz) cannot be performed with high accuracy and 
resolution without multiple manual recoanections. 

Finally, in prior systems the data is usually displayed 
and analyzed only in the frequency domain, requiring 
either the use of a separate instrument such as a time 
domain reflectometer ( T D R ) in order to directly mea
sure the response of the D U T as a function of time, or 
a powerful external computer coupled to the network 
analyzer to take data in the frequency domain and then 
perform an inverse Fourier conversion using either a 
truncated Fourier series or the faster Cooley-Tukey 
algorithm or others. Although the traditional T D R 
approach is fairly fast, the signal to noise ratio is low 
and the method is susceptible to both jitter and baseline 
drift. Conversely, although former computer coupled 
network analyzers exhibit significant improvements 
over the T D R method in signal to noise ratio, jitter, and 
drift, these systems are very slow, requiring several 
minutes to provide a time domain analysis and display 
of a D U T . 

S U M M A R Y O F T H E I N V E N T I O N 

The present invention overcomes many of the limita
tions of the prior art by permitting automatic, high 
speed, and accurate measurement of the device charac
teristics of a D U T across a broadband of microwave 
frequencies. A fully error corrected measurement of 
four vector transmission and reflection parameters is 
accomplished in "real time" with the ability to analyze 
and display over 400 frequency points in less than one 
second. This speed permits the operator for the first 
time to view the effects of adjustments on the network 
under test while performing measurements with high 
precision. At the same time, measurement accuracies 
are achieved that are more than ten times as precise than 
have previously been attainable with commercially 
available instrumentation. In addition, vector testing 
using a single set up of a D U T can for the first time be 
performed across a broadband frequency range from 
R F to millimeter bands. Although many factors affect 
overall measurement accuracy, including operator 
technique, dynamic accuracies of 0.05 dB in magnitude 
and 0.3 degrees in phase can be accomplished for a 
device with 50 dB of insertion loss. An overall dynamic 
range of 100 dB, resolutions of 0.001 dB in magnitude, 
0.01 degrees in phase, and 10 picoseconds in group 
delay, and corresponding measurement stabilities are 
attained depending on the particular frequency range 
and test set used. Further, error corrected data can be 
transformed between the frequency and time domains in 
real time without sacrificing accuracy or resolution, and 
can be displayed on a single cathode ray tube (CRT) , 
plotter or other display either in the frequency domain, 
the time domain, or in both domains at the same time. 

The time domain Fourier transforms in the present 
invention permit the operator to see the response of the 
D U T as a function of time from the application of the 
stimulus. While the frequency domain response of the 
D U T is the integrated response over the test frequency 
range, the time domain response presents the individual 
responses as a function of distance, permitting identifi
cation of specific discontinuities within the D U T and¬
/or the test set. Responses can then be isolated within 
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settable "gates", making it possible to virtually ignore 
responses outside of the gates. A response within the 
gate can then be transformed back into the frequency 
domain if so desired. It thus is possible to "gate out" 
measurement system responses from cables, connectors, 5 
and fixtures to measure the D U T alone. In addition, 
time domain data are computed at speeds similar to 
those of frequency domain measurements, providing 
the same "real time" capability, flexibility, and conve
nience. Also, since the time domain data are computed 1 0 

from the error corrected S-parameter measurements, 
the result is that both time and frequency data have 
similar accuracies. 

Major elements of the present invention are the main 
analyzer containing the I F , signal processing, internal 1 5 

computing, the display circuitry, plus the operating 
panel used to select functions and control the entire 
measurement system; an R F test set and microwave to 
I F frequency conversion unit; and a source for test 
signals, such as a synthesized or swept oscillator with 
the desired frequency coverage. A dedicated interface 
between the main analyzer and the source is provided to 
facilitate the necessary control functions and data ex
changes (handshakes) so that all source controls and 2 J 

monitoring can be performed from the main analyzer. 
Several test sets which incorporate broadband signal 
separation devices, balanced broadband power splitters, 
and high conversion efficiency samplers with flat fre
quency response and low crosstalk, are provided for 3 Q 

optimized performance for different frequency ranges 
and connector types. A dedicated interface provides 
control from the main analyzer. 

The main analyzer is a microprocessor based instru
ment that performs the signal processing and all compu- 3 5 

tation associated with error correction, data formatting, 
and transformations. A variety of display modes are 
provided including log and linear magnitude versus 
either frequency or time, linear phase, deviation from 
linear phase, group delay versus frequency, standard 40 
Smith Chart, compressed Smith Chart, expanded Smith 
Chart, inverted Smith Charts, and "Bull's Eye" polar 
chart. A variety of marker read out formats are also 
provided. Examples of the display flexibility provided 
include a split screen C R T with two independent for- 45 
mats or two responses overlaid on a common format. In 
addition, any or all of the C R T displays can be directly 
transferred to a digital printer or plotter without need of 
an external computer. 

The main analyzer's control panel uses a number of 50 
buttons arranged in a unique hierarchal structure to 
specify the complete measurement process. Several 
control buttons are dedicated for functions most com
monly used in typical measurement applications, while 
less common functions are available through a series of 55 
logical menus which are accessed via several "softkeys" 
under control of inernal firmware. Altogether, over 70 
minus with over 320 functions can be reached by means 
of the softkeys to provide a wide range of microwave 
network measurements. 60 

D E S C R I P T I O N O F T H E D R A W I N G S 

F I G . 1 shows a simplified block diagram of the pre
ferred embodiment of the present invention. 

F I G . 2 shows a detailed block diagram of a portion of 65 
the preferred embodiment shown in F I G . 1. 

F I G S . 3.1 through 3.102 show the schematics for the 
detailed block diagram as shown in F I G . 2. 

F I G . 4 shows the front panel controls of the pre
ferred embodiment of the present invention. 

F I G . 5 shows a hierarchal S P F R structure used in the 
preferred embodiment of the present invention. 

F I G S . 6 through IS, 17, and 18 show several of the 
measurements which can be performed with the pre
ferred embodiment of the present invention. 

F I G . 16 shows a coaxial line as measured and dis
played in F I G . 15. 

F I G S . 19a and 19b show a schematic and a cross 
sectional view respectively of a wideband R F direc
tional bridge for use in a preferred embodiment of the 
present invention. 

F I G S . 20 through 23 show detailed block diagrams of 
four test sets as shown in F I G . 1. 

F I G S . 24.1 through 24.33 show detailed schematics 
for the block diagrams shown in F I G S . 20 through 23. 

F I G S . 25.1 through 25.6 show a detailed block dia
gram a section of the present invention as shown in 
F I G . 1. 

F I G S . 26.1 through 26.6 show a block diagram and 
the related equations used for adjusting offset and gain 
errors in the I F section of the present invention. 

F I G S . 27.1 through 27.93 show the detailed schemat
ics for F I G S . 25.1 through 25.6. 

F I G . 28 shows the software signal processing flow 
used in the present invention. 

F I G . 29 shows the software process controller for use 
in the preferred embodiment of the present invention. 

F I G S . 30a through 30e show the time domain modes 
used in the present invention. 

F I G S . 31a through 31a" show the effect of windowing 
on time domain data. 

F I G S . 32a and 32b show a time domain response 
without and with vector error correction. 

F I G S . 33a through 33a" show the effect of gating on 
time domain data in the present invention. 

D E T A I L E D D E S C R I P T I O N O F T H E 
I N V E N T I O N 

Description of the Block Diagram 

Referring to F I G . 1, there is shown a block diagram 
of the preferred embodiment. The measurement system 
consists first of a main network analyzer 101 with a 
second IF/detector section 103 and a data processor/¬
display section 105. The main network analyzer 101 is 
fed by one of four configured test sets 17 which provide 
the signal separation circuitry 108 and first I F fre
quency conversion circuitry 113 for reflection/trans
mission (one incident signal) or S-parameter (two inci
dent signals) measurements up to either 18 or 26.5 GHz. 
The frequency converter 113 alone is also available to 
permit the addition of user supplied signal separation 
devices 108 for specially configured test needs. The 
third main component of the measurement system is a 
compatible R F source 109 such as an HP 8340A synthe
sized sweeper, available from the Hewlett-Packard Co., 
Palo Alto, Calif., which can be used in either a stepped 
frequency mode, in which synthesizer class frequency 
accuracy and repeatability can be obtained by phase 
locking the source 109 at each of the over 400 fre
quency steps over the frequency range selected by the 
main analyzer 101 or the swept frequency mode for 
applications where extreme frequency range, high sta
bility, and spectral purity are important such as in nar
row band measurements over sweeps of less than 5 
MHz. An HP 8350B sweeper with HP 83500 series R F 
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plug-ins covering the entire desired frequency range or 
with lesser spans can also be used in applications where 
a more economical source is sufficient. Both the HP 
8340A and the HP 8350B include the necessary analog 
interface signals as well as full digital handshake com- 5 
patibility with the.main analyzer 101. This digital hand
shake compatibility allows the main analyzer 101 to act 
as the controller for the entire system by directly man
aging the source 109 to provide all of the inputs such as 
start frequency, stop frequency, centering, span, and 1° 
modulation, as well as constraints that the source 109 
normally places on itself internally. For example, if a 
user by means of the main analyzer 101 requests the 
source 109 to sweep to an incompatible frequency such 
as 50 GHz, the source 109 will respond to the main 1 5 

analyzer 101 that such a frequency cannot be accommo
dated and the main analyzer 101 in turn informs the user 
of the situation. Therefore, the user need not only be 
concerned with his interface to the main analyzer 101 
and can use any source 109 that has implemented that 
required handshake protocols. Because the main analy
zer 101 is in control of the source 109, it is also possible 
to automatically select a different frequency range or 
mode (stepped or swept) to be applied to each of the 
ports 1 and 2. 

Integrated within each test set 107 is the first I F fre
quency converter 113 with three channels 113<7, 1136, 
and 113c for reflection/transmission measurements and 
four channels 113a, 1136, 113c, and 113d for S-parame- 3 Q 

ter measurements. R F to I F conversion is achieved 
through a sampling technique equivalent to harmonic 
mixing. An harmonic of a tunable local oscillator 115 is 
produced by an harmonic generator 116 to mix with the 
incoming R F signal to provide the first I F signal at 20 3 5 

MHz for the incident signal al on the input port 1, the 
incident signal a2 on the output port 2, the reflected or 
transmitted signal b l on the input port 1, and the re
flected or transmitted signal b2 on the output port 2. 
Frequency tuning for the local oscillator 115 is con- ^ 
trolled by a phase lock loop 117 that compares the 
signal al or a2 in the reference channel first I F to an I F 
reference oscillator 119 in the IF/detector section 103. 
Any difference between the frequency of the signal al 
or a2 in the reference channel first I F and the I F refer- 45 
ence oscillator 119 results in an error voltage on the 
error voltage signal line 121 via switch 123 that tunes 
the local oscillator 115 to the frequency that produces 
the desired first I F . Switch 123 is toggled to select the 
most appropriate signal a l or a2 to lock on to based 50 
either on internal criteria within the system or as de
fined by the user. When using the internal criteria, if the 
incident signal port is port 1, a l is selected by switch 
123, and if the incident signal port is port 2, a2 is se
lected by switch 123. This scheme allows the local 55 
oscillator 115 to track the incoming R F when the R F 
frequency is changing with time as in the swept mode. 
The integrated test set 107 permits high R F to first I F 
conversion efficiency even at 26.5 GHz, making possi
ble both high sensitivity and wide dynamic range mea- 60 
surements. The test set architecture eliminates the ex
tensive R F switching needed in previous test sets, re
moving the significant uncertainties caused by the lack 
of repeatability of mechanical switches. The reflec
tion/transmission test sets 107 require no internal 65 
switching since the fourth channel 113a' is not required, 
and the S-parameter test sets 107 used only one elec
tronic PIN diode switch located inside of the test set 

108 such that it cannot contribute to uncertainties as it is 
switched prior to the ratio node of the power splitter. 

Several new concepts have been incorporated in the 
IF/detector section 103 of the main analyzer 101 to 
increase the precision of I F processing and signal detec
tion. Most of the phase lock hardware 125 in the phase 
lock loop resides in this section 103. Harmonic mixing 
number and local oscillator pretuning are controlled 
digitally via lines 127 and 129 and offer phase lock and 
tracking performance that is precisely repeatable from 
sweep to sweep. Before the first I F signals proportional 
to al , a2, b l , and b2 are sent to the synchronous detec
tors 131 and 133, they are down converted to a second 
I F at 100 K H z by mixers 138 and go through a pair of 
multiplexers 136 and variable gain amplifiers 134 in the 
second I F section 135. Amplifier gain is controlled and 
calibrated digitally and is varied by autoranging to opti
mize the second I F signal levels 130 and 132 available to 
the synchronous detectors 131 and 133 resulting in an 
order of magnitude improvement in signal to noise per
formance and dynamic accuracy for the detector output 
signals xl , y l , x2, and y2. Likewise, the synchronous 
detectors 131 and 133 employ a digital architecture that 
allows for precise control of their 90 degree phase shift 
function which results in improved accuracy as well as 
common mode rejection of local oscillator phase noise 
effects. Finally, the detected signals xl , y l , x2, and y2 
are multiplexed with a sample-and-hold/multiplexer 
(MUX) 137 and then digitized by an analog-to-digital 
converter ( A D C ) 139 with 19 bits of resolution. Each 
A D C conversion takes approximately 40 microseconds 
and four readings are made for each R F frequency data 
point to provide the real and imaginary data for both 
the reference signal 130 and test signal 132. 

The output of the A D C 139 is then passed on a 16 bit 
bus 141 to a high speed central processor (CPU) 143 
which includes a microprocessor such as a Motorola 
68000 as well as the associated microprocessor system 
interupt and I / O control circuitry. Because the C P U 
143 is integrated into the main network analyzer 101 it 
is possible to utilize a multi-tasking architecture to make 
more efficient use of time than has previously been 
possible. This architectural integration also permits 
substantial increases in data processing flexibility and 
system control performance. Via a dedicated system 
interface and bus 145, the C P U 143 controls the R F 
source 109, the test set 107, and, along with the sample 
selection and timing circuitry 146, all of the I F process
ing functions including the phase lock hardware 125, 
autoranging in the I F amplifiers 134, detection by the 
synchronous detectors 131 and 133, and digitization by 
the A D C 139. The C P U 143 periodically initiates a self 
calibration sequence for the I F amplifiers 134, synchro
nous detectors 131 and 133, and the A D C 139 and the 
resulting gain, offset, and circularity changes are stored 
in memory 147, so that the changes in the I F amplifiers 
134 can be subtracted from measured results. The C P U 
143 also performs all data processing functions for the 
system. The signals in the I F section 103 are detected as 
linear real and imaginary components of a vector quan
tity and the C P U 143 processes the detected data into a 
variety of formats for presentation on the C R T display 
149. By digitally computing the various measurement 
formats, improvements in dynamic range and meaning
ful resolution are gained over traditional analog circuit 
processing techniques. 

With past network analyzer systems, an external 
computer was required in order to characterize and 
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remove systematic errors. With the present invention, 
this capability exists internally with enough storage 
capacity (i.e., 256K bytes of random access memory 
(RAM) and 256K bytes of bubble memory) in the mem
ory 147 to retain up to two 401 points 12-term error 5 
corrected traces of data. (Note: each byte of memory 
consists of eight bits of data storage.) In addition, the 
measured data can be converted to show the response of 
the D U T 111 as a function of time (time domain) using 
an internal Fourier transform process. All data process- 10 
ing takes place virtually in real time by means of parallel 
data processing in the C P U 143 aided by the incorpora
tion of a dedicated, floating point, complex number, 
vector math processor 151 designed specifically for fast 
vector computations. The multiplication of two com- 15 
plex mumbers by the vector math processor 151 re
quires only one operation with the product available 
within 20 microseconds, so that error corrected mea
surement results are available 1000 times faster than in 
the prior art. By means of an internal vector graphics 20 
generator 153, the real time processed data is then im
mediately presented on the C R T 149, on a digital prin
ter/plotter 155, or via an IEEE-488 (HP-IB) interface 
and bus 157 to external devices. Present as well as past 
states of front panel controls 159, past and present traces 25 
of data, and entire system calibrations can also be stored 
in and recalled from the memory 147 or loaded and read 
from a built-in tape drive 161 by means of the system 
interface and bus 157 under control of the C P U 143. 

Integrated Processor ^ 

As explained previously and shown in more detail in 
F I G . 2, the built-in C P U 143 with its 16-bit multi-task
ing microprocessor 201, I / O interface circuitry 203, and 
interrupt system and I / O control circuitry 205, and the 35 
vector math processor 151 with its math processor cir
cuitry 207 and math controller 209 are key to the high 
speed performance of the present invention. The vari
able precision and variable function architecture of the 
vector math processor 151 make it adaptable to perform 40 
both floating point and complex number math opera
tions. The vector math processor 151 operates on a 16 
MHz clock 208 generated within microprocessor 201 
and is controlled by a state machine 210 with I K byte of 
read only memory (ROM) for storage of microcode as 45 
shown in Appendix C. 

To insure maximum processing speed, processing 
power is distributed among several internal controllers 
in addition to the microprocessor 201 and the math 
processor 207. An additional state machine with I K 50 
byte of microcode is used by the display generator 153 
to create the display of both data and display formats 
from a list in the dislay R A M 217 which drives the C R T 
149 in the display section 218 from a line generator 219 
which positions a new X-Y point pair approximately 55 
every four microseconds. Likewise both the system bus 
145 and the external HP-IB bus 157 have their own 
internal processors 221 and 223. Finally, controllers 
225,227, and 229 are dedicated to the tape drive 161, the 
bubble memory 231 within memory 147, and the front 60 
panel 159 respectively. 

Memory is also distributed according to functional 
need. 16K bytes of R O M 233 within memory 147 are 
used for internal test software and boot-up of the sys
tem. The main system software is taken from a first 65 
128K bytes of non-volatile bubble memory 235 within 
memory 147 and placed into 128K bytes of main R A M 
237 also within memory 147. 8K bytes of R O M 239 are 
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dedicated to the bubble memory 231 for use in test and 
boot-up. 60K bytes from the second 128K bytes of bub
ble memory 235 are used to store equation coefficients 
used in vector error correction. The remaining 68K 
bytes of bubble memory 235 contain recallable instru
ment states, measurement memory data and additional 
system software. The contents of the C R T display are 
stored in 32K bytes of dislay R A M 217. The remaining 
96K bytes of display R A M 217 are used for data, coeffi
cients, and control tables. Personal back-up storage, test 
software, additional system software, and data can be 
stored and accessed as desired on cartridges in the tape 
drive 241. 

F I G S . 3.1 through 3.102 show the detailed schemat
ics of the block diagram shown in F I G . 2. The C P U 143 
is shown in F I G S . 3.1-3.12 and 3.49-3.54, with the 
microprocessor 201 at F I G S . 3.2 and the I / O interface 
and Interrupt 203 and 205 at F I G S . 3.49-3.54. The 
R O M 233 is shown at F I G . 3.5, R A M 237 is at F I G S . 
3.9-3.11, and bubble memory 147 is at F I G S . 3.24-3.32. 
The display generator 153 is shown on F I G S . 3.33-3.48, 
the display section 218 is shown on F I G S . 3.64-3.90 
with the line generator 219 at F I G S . 3.79-3.90. Inter
face 141 is shown on F I G . 3.51 and the external HP-IB 
interface 233 and the system interface 221 are shown on 
F I G . 3.58. The timers 211 are shown on F I G . 3.52. The 
front panel interface 229 is shown on F I G S . 3.55-3.56 
and the remainder of the front panel 159 is shown on 
F I G . 3.60-3.63. The tape drive 161 is shown on F I G . 
3.57. Finally, the various low voltage power supplies 
250 for the data processor/display section 105 are 
shown in F I G S . 3.91-3.102. 

The vector math processor 151 as shown in F I G . 
3.13-3.22 is constructed from a series of commercially 
available medium scale integrated circuits as follows: 
U56, U74, and U97 are 74S153 multiplexers, U37 is a 
74S175 D-type flip flop, U91 is a 74LS385 adder, U65-
68 and U82-85 are 25LS14 multipliers, and U69-72 and 
U86-89 are 25LS299 shift registers. The 16 MHz clock 
208 is shown in detail in F I G . 3.1 and the state machine 
210 is shown in detail in F I G S . 3.13-3.14. 

Description of the Front Panel, Menus, and Displays 
F I G . 4 shows the front panel 159 of the present inven

tion with capability to set up and control two indepen
dent measurements with two measurement channels 
selected by channel buttons 405 and 407. When the 
indicator 401 or 403 above the channel buttons 405 and 
407 is lit, the respective channel is selected as the chan
nel controlled by the front panel 159. The C R T 149 is 
also available for viewing on the front panel 159. Anno
tation on the C R T 149 include graticules if desired, 
labels for one or two data side by side or overlaid data 
traces, reference line position symbols, and channel 
labels for the parameter being shown, the format of the 
display, reference line value, horizontal and vertical 
scales, and the value of any markers being used. Source 
frequency or other stimulus information is shown on the 
C R T 149. An active entry menu area 409 in which no 
data traces are displayed is also provided on the C R T 
149 for identification of the current active functions 
which may be selected via the C R T softkeys 411. The 
softkeys 411 therefore extend the accessible instrument 
capabilities by adding selectable functions without add
ing to front panel complexity. An Entry Off key 413 
clears the active entry state. Prompts, indications of 
instrument functions, procedural instructions, error 
messages, and procedural advisories also appear on the 
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C R T 149. If a message is important to the measurement, 
a beep sound signals the operator to look at the mes-
sage.A title area 415 is also provided for up to 50 char
acters of information about the measurement being 
viewed. To use the title function, the Auxiliary Menus 5 
System button 417 is pressed, followed by one of the 
softkeys 411 which will be labeled Title. The R P G knob 
419 is then rotated to position an arrow symbol below 
the first letter desired and displayed on the C R T 149. 
The user then presses a Select Letter softkey 411 and 10 
the selected letter will appear in the title area 415. This 
process is repeated as desired along with desired Space 
softkeys 411 and Backspace keys 411, terminated with 
the Done softkey 411 and cleared with the Clear Soft-
key 411. 15 

All basic measurement functions are controlled by 
the four groups of keys (SPFR) labeled Stimulus 423, 
Parameter 425, Format 427, and Response 429 which 
respectively are used to set the stimulus, select the pa
rameter, select the format, and adjust the response for 20 
the desired measurement. The Stimulus keys 423 pro
vide direct control of the source 109 to set the frequen
cies, source power, sweep time, and other related func
tions. The Parameter keys 425 select the parameter to 
be measured. With the source 109 applied to port 1, Sn 25 
is selected for reflection (return loss) and S21 is selected 
for transmission (insertion loss or gain). Likewise, with 
the source 109 applied to port 2, S22 is selected for re
flection and S12 is selected for transmission. Appropri
ate control of the test set 107 is enabled automatically 30 
depending on the parameter selected. The Format keys 
427 place measured parameter data in the desired for
mat: logarithmic (dB), phase, group delay, and Smith 
Chart, or, alternatively, SWR, linear magnitude, R + j X 
impedance, and others. The Response keys 429 set the 35 
scale per division, reference value, or reference posi
tion, or let the A U T O function via the Auto key 430 
automatically place all the measured data on the entire 
display 149 with pleasing values for a reference value 
and scale. Additional Response functions include aver- 40 
aging, smoothing, and an electronic line stretcher. 

The hierarchal Channel-Parameter-Format-Response 
(CPFR) structure used in the present invention is shown 
in F I G . 5. Once a particular path through the C P F R 
structure has been chosen, this path is stored in the 45 
memory 147 for latter reference. Then, when one of the 
C P F R structure items is changed, such as changing the 
Parameter from S n to S22, the entire path previously 
associated with the new item is automatically reestab
lished for use by the entire system. Thus, for example, if 50 
Channel 1 is presently being used to measure the Param
eter S n with the display in log magnitude Format and a 
0.2 dB/division vertical Scale, and if Channel 1 was 
previously used to measure the Parameter S22 with the 
display in linear magnitude Format and a 5 milliunits/- 55 
division vertical Scale, then when the Parameter is 
changed from S n to S22 the Format automatically 
changes from log magnitude to linear magnitude and 
the Scale automatically changes from 0.2 dB/division to 
5 milliunits/division. In addition, since the C P F R struc- 60 
ture is an hierarchal tree and since Parameters are lower 
in the hierarchy than Channels, the Channel number 
will not be changed when the Parameter is changed as 
in the present example. Similarly, if the Channel is 
changed, the Parameter, Format, and Response are all 65 
subject to automatic reestablishment, and if only the 
Format is changed, only the Response is subject to 
automatic reestablishment. Naturally, any of the S P F R 
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values may be altered from the front panel 159 as de
sired by the user. The result of this hierarchal S P F R 
structure is a substantial added degree of speed and 
convenience for the user. 

The numeric Entry keys 431 are used when a numeric 
value is to be entered, which entered value is terminated 
by one of the four terminator keys G / n 433, M/u 435, 
k/m 437, and xl 439. The four terminator keys 433-439 
are used when the entered value being terminated has 
the order of magnitude respectively of either Giga 
(10+9) o r n a n o (10-9), Mega (10+*) or micro (10- 6), 
kilo (10+3) or milli ( I O - 3 ) , or a basic unit (10°), such as 
dB, degree, second or hertz. The four terminator keys 
433-439 are therefore unique in that no particular set of 
measurement units is permanently assigned to any of the 
keys, so that substantially fewer terminator keys are 
required than in the prior art. 

Pressing the Save key 441 followed by one of the 
C R T softkeys 411 saves the current complete state of 
the network analyzer 101, and the controlled functions 
of the source 109 and the test set 107. The Recall key 
443 followed by a C R T softkey 411 is used to recall the 
previously stored instrument state. The hierarchal 
S P F R structure is an integral part of the instrument 
state. 

The Tape key 469 in the Auxiliary Menu Block 471 
displays soft keys 409 for controlling the internal tape 
drive 241. The tape functions allow initialization of 
cassette tapes, storing data to tape, loading data from 
tape, deleting data on tape, erasing the last deletion of 
data, and display of a directory of tape contents on the 
C R T 149. Tape data can be a combination of any of the 
following: 

1. Measurement data after second I F and detector 
correction (raw data), after error correction and/or 
time domain conversion (data), or after formatting (for
matted data) for either or both measurement channel. 

2. Memory data stored after time domain conversion 
and before formatting from an earlier measurement, 
individually or all at once. 

3. Graphics that the user has created on the C R T 149 
F I G . 4. 

4. One or all sets of machine states stored by pressing 
the Save key 441 F I G . 4. 

5. One or all sets of error coefficients measured and 
stored by pressing the C A L key 457, and the subsequent 
Calibrate soft keys 411 labeled in the area 409. 

6. One or all sets of calibration standard descriptions 
(Cal Kits). 

7. A complete machine dump consisting of all sets of 
all data described in 1 through 6. 

8. System, service, or demo software, including op
tions, revised versions, and new software. 

When measurement data is loaded from tape to any 
point in the Data Processing path, the display on the 
C R T 149 is updated to show the loaded data with subse
quent data processing. 

If an external device has control of the system using 
the HP-IB interface 157, pressing the Local key 445 
returns control of the system to the front panel 159. 

The Restart key 447 is used to restart any previously 
started measurement or data handling operation such as 
sweeping or averaging. 

Three blocks of the front panel keys along with the 
softkeys 411 provide an additional feature called 
M E N U S for functions which are used less frequently 
than the functions to which dedicated keys are assigned. 
The four Menu keys 449, 451, 453, and 455 provide 
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extensions of the SPFR keys 423, 425, 247 and 429; the neously on the C R T 149. Each of the F I G S . 6 through 
keys labeled Cal 457, Domain 459, Display 461, and 15 and 17 are displays of actual R F devices as shown in 
Marker 463 in the Menus block 465 allow selection of real time on the C R T 149. These same displays can also 
various measurement and display modes; and the keys be printed on the printer/plotter 155 as they are shown 
labeled Copy 467, Tape 469, and System 417 under the 5 on the C R T 149 with whatever size change is desired 
Auxiliary Menus block 471 provide measurement re- and in a variety of colors. If desired, various of the C R T 
lated input and output operations. Shown in Appendix displays can also be combined on the printer/plotter 155 
A is a list of the various M E N U S along with the softkey as a four quadrant plot as shown in F I G . 18. 
labels, shown in quotation marks, as displayed in the Up to five different markers for the traces on the 
menu area 409 of the C R T 149 opposite the related 10 C R T 149 are accessed via the Marker key 463 along 
softkeys 411. Also shown for the softkey labels in Ap- with the softkeys 411 as shown in F I G . 15 by markers 
pendix A are the names of the constants assigned to the 1501-1505. The markers are controlled in a number of 
softkey labels as found in the system source code in different ways. The numeric entry keys 431 are used to 
Appendix B. set the markers to an exact numeric position, the R P G 

When a M E N U is displayed on the C R T 149 any 15 knob 419 is used to move the markers along the traces 
current choices are indicated by a line under the labels on the C R T 149, the Up Step key 475 and the Down 
and mutually exclusive and/or closely related choices Step key 477 move the markers right and left one hori-
are connected by dots. Pressing the sofkey 411 beside zontal division. The precise value of the marker position 
any label in area 409 either executes the function or is also immediately displayed on the C R T 149 as shown 
presents another set of M E N U labels. If the selected 20 in F I G . 8 by marker 801 and the displayed value 802. 
function requests an input, the R P G knob 419 and Entry The marker annotation 803 is displayed adjacent to the 
keys 431 are used to respond. Additional functions are marker 801. In addition, as the markers are moved along 
selected by pressing another key. A Prior Menu key 473 the traces, the marker annotation moves with the mark-
is used to return to the previously displayed M E N U in ers so that the user can always immediately identify 
a series of menus. If the previously displayed M E N U 25 which marker and related annotation is which. A fur-
was the first in a series of MENUS, the M E N U is ther function available through the softkeys 411 is Delta 
cleared from the C R T 149. Markers for reading the difference in the trace value 

Several of the wide variety of displays available ei- between an Reference Marker and a Delta Marker as 
ther on the C R T 149 or on the printer/plotter 155 are shown by markers 703 and 706 in F I G . 7. The R P G 
shown in F I G S . 6 through 15,17 and 18. F I G . 6 shows 30 knob 419 is used to sequentially position the Reference 
a typical dual trace measurement of two different pa- Marker and the Delta Marker and the difference in 
rameter Sn and S12 signified by trace number 601 and trace value is immediately displayed on the C R T 149. 
602 respectively with the same log magnitude format Also available with the aid of the softkeys 411 are 
used for example to adjust a circulator's impedance and Marker to Minimum and Marker to Maximum functions 
isolation simultaneously in real time. F I G . 7 shows two 35 to move a selected marker to the minimum or maximum 
overlaid traces 701 and 702 for ports 2 and 3 respec- value of the displayed trace as shown by markers 1001 
tively of a three port multiphase filter. F I G . 8 shows a and 1002 in F I G . 10. A further function is the display of 
single trace of an amplifier and an attenuator combined marker frequency, as shown by 1003 in F I G . 10, or 
to show the total closed loop response of the active other stimulus value, as shown by 1507 and 1406 in 
circuit. F I G . 9 shows a measurement trace of the same 40 F I G . 15. 
active amplifier as in F I G . 8 calibrated in a user defined The equal marker key 479 enters the current stimulus 
reference plane with an electrical delay of 6.0421 nano- or amplitude value, as appropriate, of the most recently 
seconds making use of the electronic line stretcher. active marker for the current active function. For exam-
F I G . 10 shows a unique split screen of two simultaneous pie, selecting the reference value key (429 F I G . 4) fol-
measurements of two different parameters Sn and S21 as 45 lowed by the equal marker key 479 causes the amplitude 
displayed on the C R T 149. F I G . 11 shows another of the marker to be entered for the reference value, 
version of the split screen display, split to simulta- Similarly, selecting the stimulus start key (423 F I G . 4) 
neously show the response of a surface acoustical wave followed by the equal marker key 479 causes the fre-
filter (SAW device) in both the frequency and time quency, or other stimulus value, of the marker to be 
domains. Note the appearance of the triple travel peak 50 entered for the start function. 
1101 on the time domain response. F I G . 12 shows two . . 
different parameters displayed with two different for- Description of the Test Sets 
mats (i.e., SWR and deviation from linear phase) for The wideband test sets 107 to 26.5 G H z include a 
traces 1201 and 1202. F I G . 13 shows a previous mea- high performance R F triaxial directional bridge 1901 as 
sured trace 1301 from "memory" and the current mea- 55 described in U.S. patent application Ser. No. 06/568,986 
surement trace 1302 of the same parameter S21 which entitled " R F Triaxial Directional Bridge" filed Jan. 9, 
can be used for matching transmission lines to within 1984 by Botka et al. and shown in F I G S . 19a and 196 
0.01 degrees. F I G . 14 shows the display of group delay coupled to each of the D U T ports 1 and 2 as shown in 
for a typical R F communications filter which with the F I G S . 20 and 21. The directional bridge 1901 is a bal-
present invention can be viewed and adjusted for opti- 60 anced Wheatstone bridge 1903 that extracts a floating 
mum group delay flatness in real time. F I G . 15 shows a vector signal for measurement in a single-ended detec-
linear display of an R F circuit in the transformed time tor system without disturbing the balanced configura-
domain along with a series of five markers 1501-1505 to tion. Included in this high performance R F directional 
mark the five different corresponding discontinuities bridge 1901 is a combination reference load and balun 
respectively (i.e., connector 1601, connector 1602, 65 1905 which provides signal separation over the entire 
adapter 1603, connector 1604, and termination 1606) of frequency range from 45 MHz to 26.5 GHz, and also 
a coaxial line 1610 as shown in F I G . 16. F I G . 17 shows permits the application of a D C bias as part the R F 
a split screen of two polar plots as displayed simulta- input V,-„ to the D U T 111 via a conventional R F bias tee 



13 
4,641,086 

14 

10 

15 

20 

2105. In contrast, the narrower band test sets 107 as 
shown in F I G S . 22 and 23 utilize a conventional direc
tional coupler 2101 for each port to cover the frequency 
range of 0.5 to 18 GHz. By incorporating the signal 
separation devices 108 in the test sets 107, broadband 
vector measurements are made possible with just one 
connection of the D U T 111 between port 1 and port 2. 

Each of the test sets 107 contains its own built in 
power supplies 2001, to simplify various system config
urations and each of the test sets 107 has its own HP-IB 
interface 2003, coupled to the system bus 145 in order to 
provide control and identification to the main analyzer 
101. Each of the test sets 107 is connected respectively 
to section 103 via a first I F multiplexer 2002 or 2102 to 
provide daisy chaining of several test sets. The first I F 
multiplexer 2002 and 2102 are in turn connected respec
tively to the al , bl and b2 connections for the reflec
tion/transmission test sets in F I G S . 20 and 22, and the 
al , a2, bl , and b2 connections for the S-parameter test 
sets in F I G S . 21 and 23. The S-parameter test sets also 
include: front panel indicators 2104 (i.e., lights 490 and 
492 in F I G . 4) to signal the active test port, a conven
tional bias tee 2105 on each of the test channels to pro
vide voltage bias 2107 needed in the testing of active 
devices, PIN diode transfer switches 2109 under control 25 
of the main analyzer 101 via the system bus 145 and a 
switch interface 2110 for switching the R F input be
tween the ports 1 and 2, and variable attenuators 2111 
under control of the main analyzer 101 via the system 
bus 145 and an attenuator interface 2113. Various R F 
pads 2015 and test and reference extentions 2117 are 
provided to adjust and balance the R F power levels. 

Each of the test sets has a frequency converter 113 to 
provide the first I F conversion of the R F signals in 
immediate proximity to the R F input and the test ports. 
Within the frequency converters 113 are the V T O s 115, 
the first I F samplers 2019, pulse generators 2021 to 
drive the first I F samplers 2019, and first I F amplifiers 
2023 and 2123. The first I F amplifiers 2123 also include 
an input band pass filter 2131, a filter amplifier 2133, and 
an output low pass filter 2135 to provide additional 
signal shaping. Each of the V T O s 115 is driven by a 
sample/hold circuit 2025, a summing node 2027, and a 
buffer amplifier 2029 coupled to the phase lock circuitry 
125 in section 103. 

F I G S . 24.1 through 24.33 show the detailed schemat
ics for the circuitry associated with the test sets 107 as 
shown in F I G S . 20 through 23. F I G S . 24.1 through 24.4 
show the front panel indicators 2104, F I G S . 24.5 
through 24.8 show the first I F multiplexers 2002 and 
2102, F I G S . 24.9 through 24.14 show the V T O 115 and 
related drivers, F I G S . 24.15 through 24.20 show the 
HP-IB interface 2003, F I G S . 24.21 through 24.25 show 
the attenuators 2111 and the PIN diode switch 2109, 
F I G S . 24.26 through 24.28 show the first I F samplers 
2019 and the first I F amplifiers 2023 and 2123, and 
F I G S . 24.29 through 24.33 show the test set power 
supplies 2001. 

30 
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Second I F 
A detailed block diagram of the second IF/detector 

section 103 as shown in F I G . 1 is illustrated in F I G S . 
25.1 through 25.6. After the signals ai, a2, bi, and b2 
have been converted to the second I F frequency by the 
second I F mixers 138, the resulting signals aj', a2', bi', 
b2' are sent to the second I F MUXs 136 as shown in 
F I G . 25.2. A 100 K H z calibration frequency 2501 pro
duced by clock 119 and a ground input 2502 are also 
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sent to the second I F MUXs 136 so that the second I F 
channels can be automatically calibrated for both gain 
and offset errors. This automatic calibration is per
formed by individually measuring the vector gains of 
the four cascaded 12 dB amplifiers that make up the 
amplifiers 2503 each to within 0.001 dB with the help of 
the A D C 139. Offset errors are removed by applying 
the ground input 2502 to the MUXs 136, turning off all 
gain in the amplifiers 2503, and measuring the resulting 
signal with the A D C 139 for each of four phase offsets 
(i.e., 0, 90, 180, and 270 degrees) of the synchronous 
detectors 131 and 133, thus rotating the measurement 
plane used in the synchronous detectors 131 and 133. 
This change in phase offset and rotation of the measure
ment plane in the synchronous detectors 131 and 133 is 
accomplished by adjusting the phase angle of the de
modulating signal used for synchronous detection by 
means of the adjustable phase shifters 2505 as shown in 
F I G . 25.3. 

Referring to F I G S . 26.1 through 26.6 it can be seen 
that the true values of X and Y can be determined from 
the measured values of X m and Ym from the equation 
shown in F I G . 26.2. First, the offsets Xo and Yo are 
determined by grounding the input of M U X 136 as 
shown in F I G . 26.1, turning off all gains G i , G2, G3, and 
G4, and measuring X m and Y m for each of four phase 
offsets 0, 90, 180, and 270 degrees. Xo and Yo are then 
calculated by the relationship shown in F I G . 26.3 H is 
determined by selecting the calibration signal 2501 and 
turning on the gain G4. XO T and Y m are then measured 
for each of the four phase offsets and the offsets Xo and 
Yo are subtracted. H can then be calculated using the 
four quadrature relationships shown in F I G . 26.4 and 
performing a least squares error fit to each of the four 
measured data points as shown in F I G . 26.5, where A is 
the level of the calibration signal 2501, the X and Y 
terms correspond to Xm-Xoand Y m -Yo, and Sigma is the 
summation of the four quadrature measurements. De
termining the gain and phase of the four amplifiers G j 
through G4 requires that each be independent of one 
another since H=Gi*G2*G3*G4. First with only G i 
on, X m and Y m are measured for each of the four phase 
offsets and a corrected X' and Y ' are calculated using 
the correction coefficients previously determined dur
ing the offset correction. Using the equations shown in 
F I G . 26.6 the complex gain (a+jb) can be calculated 
that will best translate the four X' and Y ' data points 
into the quadrature relationships shown in F I G . 26.4. 
The measurement of Xm and Ym and calculation of ai 
and bi as above is repeated sequentially with each of the 
amplifiers G2, G3, and G 4 on one at a time. 

F I G S . 27.1 through 27.93 show the detailed schemat
ics for the block diagrams shown in F I G S . 25.1 through 
25.6. F I G S . 27.1 through 27.7 show the clock 119, 
F I G S . 27.8 through 27.12 show the 19.9 MHz local 
oscillator 2511, F I G S . 27.13 through 27.16 show the 
second I F mixer 138, F I G . 27.17 through F I G . 27.27 
show the second I F amplifiers 134, F I G S . 27.29 
through 27.33 and F I G S . 27.82 through 27.85 show the 
regulators used in section 103, F I G S . 27.34 through 
27.39 show the sample/hold amplifiers 137, F I G S . 27.40 
through 27.57 show the A D C 139, F I G S . 27.58 through 
27.64 show the I F counter 2513, F I G S . 27.65 through 
27.70 show the V T O pretune circuitry 2515, F I G S . 
27.71 through 27.76 show the main phase lock circuitry 
2517, F I G S . 27.77 through 27.81 show the processor 
interface 145 to section 103, F I G S . 27.86 through 27.89 
show the front panel circuitry 159 for section 103, and 



15 
4,641,086 

16 
F I G S . 27.90 through 27.93 show the synchronous de
tectors 131 and 133. 

Software Signal Processing 

As shown in the software listing in Appendix B and in • 5 
F I G . 28, signal processing in the present invention be
gins at the output of the synchronous detector pair 131 
and 133 which provide the real (X) and imaginary (Y) 
parts of the test and reference signals. As explained 
previously, offset, gain, and quadrature errors are cor- 10 
rected for both of the IF/detector chains via software 
which is arranged as blocks I F gain test 2803 and I F 
Correction 2805. The resulting test and reference data is 
then ratioed in block 2807 to produce the appropriate 
S-parameters and stored in the Raw Array 2809. If 15 
requested by the user, subsequent data taken at the same 
frequency are averaged together in the I F Averaging 
block 2811 to lower system noise and thus enhance 
dynamic range. 

While the Raw Array 2809 is continually filled under 20 
control of the data acquisition software which will be 
discussed shortly, the data processing software concur
rently rremoves data from the Raw Array 2809 and 
performs additional signal processing. Using a one term 
model (vector frequency response normalization), a 25 
three term model (one port model), and up to a twelve 
term error correction model (comprehensive two port) 
of the microwave measurement hardware, the Vector 
Error Correction software 2813 in conjunction with the 
Vector Math Processor 151 provides corrected data 30 
through application of the Error Array 2815 to the Raw 
Array. Further data manipulation are provided as de
sired by the user through Gating 2817 along with the 
separate Gate Array 2819, Electrical Length/Reference 
Plane Extension 2821, and Parameter Conversion 2822. 35 
The corrected data may also be converted from the 
frequency domain to the time domain using Chirp Z 
transforms. Windows 2825 and Window Array 2827 are 
used to remove the ringing in time domain due to band 
limited frequency domain input signals and then using 40 
the Chirp Z transforms 2823 to transform into the time 
domain. The data in the Data Array 2829 may be stored 
into memory in the Memory Array 2833 and used in 
vector computations with data from a second device. 
Comparisons of present data (D) and memory data (M) 45 
is accomplished through vector computations to pro
vide all four mathematical functions of D * M , D / M , 
D + M , and D — M . Storage of the corrected and pro
cessed data D in the Data Array 2829 and the trace 
math data M in the Memory Array 2833 allows rapid 50 
response to the user when making format or trace math 
changes. 

The vector data is then formatted in the Format 
block 2835 into magnitude, phase, group delay, or other 
formats as desired. Adjacent formatted points can then 55 
be combined if desired in the Smoothing block 2837. 
The resulting formatted data is stored into the Format 
Array 2839 which provides convenient access for scale 
and offset changes provided by the Scale block 2843. 
Markers are also applied as desired to the formatted 60 
data via the Marker Readout block 2841. Scaled data is 
stored in a Display Array 2845 in the Display Ram 217 
from which the display generator 153 hardware repeti
tively creates a plot on the C R T 149 for a flicker-free 
display. 65 

Input and output access is provided to and from all of 
the arrays via the HP-IB interface 157 and via tape 161 
with S-parameters available from the Data Array 2829 

in addition to other applicable arrays. Direct printer 
output for the printer 155 is made from the Format 
Array 2839. Direct plotter output for plotter 155 is 
made from the Display Array 2845. The user may also 
trade off the data update rate against the number of data 
points used by selecting resolutions from 51 to 401 
points. 

The software is structured as a multi-tasking system 
to provide a rapid data update rate by allowing data 
processing to take place when the data acquisition soft
ware is not busy. Overlying command and control tasks 
interleave data processing with data acquisition cycles 
to provide both two port error correction and dual 
channel display modes. 

The software signal process discussed previously is 
controlled by a process structure as shown in F I G . 29. 
This process structure is one of the reasons the present 
invention can process R F data essentially in real time. 
For example, low priority processes such as controlling 
the source 109, controlling the test set 107, and format
ting the display 149 are only performed when the data 
acquisition process is not busy. Previous systems would 
take data, process it completely through to the display 
and when the end of each sweep is reached, the proces
sor had to wait for the hardware to reset. Instead, the 
present invention actually performs processing while 
the control functions such as resetting for a subsequent 
sweep or while switching S-parameter are proceeding. 
The Command Sources 2901 accept user commands via 
the front panels 159 and the HP-IB interface 157, parses 
and converts the commands to a common internal com
mand token regardless of source and puts the com
mands into a command queue 2903. The Command 
Processor 2905 takes the commands from the command 
queue 2903 and implements them. Any one time pre-
computation that will later improve run time efficiency 
is done at this time. The Command Processor 2905 
modifies the instrument state and performs one time 
operations, such as updating a trace after a scale change, 
outputting an array of data, and copying the Data 
Array into the Memory Array. Based on the instrument 
state, Control 2907 is responsible for insuring that the 
desired data is acquired in the specified manner and 
conditions. This includes control of source 109, test set 
107, phase lock 125, I F multiplexers 136, A D C 139, and 
set up of the data acquisition and processing. Swept and 
stepped, alternate and chopped, single and continuous 
signal sweeps are implemented within Control 2907. 
Sweep maintenance is also managed in the Control 2907 
to keep track of bandcrossings and frequency stepping. 
Acquisition 2909 services the A D C 139 interrupt, I F 
gain autoranging, ratioing, averaging and storing data 
into the Raw Array 2809. Processing 2911 processes 
data from the Raw Array 2809 until the data is dis
played on the C R T 149 including vector error correc
tion of external errors, parameter conversion, time do
main processing (gating, windowing, and transforma
tion), trace math (D*M, D / M , D + M , D - M ) , format
ting (log, linear, and delay), and response (scale, refer
ence value, and split screen). 

The machine state variables that are used to derive 
control variables 2913 include: parameter descriptions 
such as test set set-up, receiver set-up, and ratio/non-
ratio; user selections for frequency, power, sweep time, 
formats, scale per division, averaging information, num
ber of points to be taken, error correction type, and time 
domain factors; and, internal housekeeping pointers to 
the data, raw, error coefficients, corrected data, format-



ted data, memory data, and display data arrays. Acquisi
tion variables 2915 provide data reduced from the con
trol variables 2913 for efficiency that are related to 
controlling the A D C 139 until the data is stored in the 
raw array. The Acquisition variables 2915 include: I F 5 
gain, receiver error, ratioing, averaging, and current 
pointer position in the raw array. The Processing vari
ables 2917 provide data reduced from the group control 
variables for efficiency that are related to controlling 
the processing of data from the raw array through the 10 
display. The Processing variables 2917 include: current 
position pointers for the arrays, error correction type, 
time domain information, trace math, format, and re
sponse. The Signals 2919 provide synchronization be
tween programs that otherwise function independently 15 
of one another. 

Several of the software functions previously men
tioned will now be discussed. In stepped sweep, Aver
aging 2811 computes the linear average of a block of 
data points taken while the frequency is held fixed. This 20 
is repeated for each frequency in the stepped sweep. In 
swept frequency sweeps Averaging 2811 computes the 
weighted exponential running average of the synchro
nous incoming data, and therefore decreases the input 
noise bandwidth, thereby reducing noise and extending 25 
dynamic range. Each time Averaging is restarted the 
averaging starts with a small averaging factor, increas
ing it every one to eight sweeps to the selected averag
ing factor, thus allowing fast convergence to the final 
value. Smoothing 2837 on the other hand operates on 30 
processed data by providing a linear moving average of 
adjacent data points as a percentage of the display. The 
result is like a video filter, reducing peak to peak noise 
such as on a baseline trace, but not improving the dy
namic range of the signal. In addition, smoothing in the 35 
present invention has a novel use for group delay mea
surements. Group delay (i.e. %=change in phase in 
degrees/(360 degrees * change in frequency in Hertz) is 
a differential measurement and unfortunately noise is 
therefore emphasized. Classically the frequency over 40 
which the group delay measurement is made, called 
aperture, is therefore increased to provide a more useful 
group delay measurement. In the present invention, this 
same result is achieved by smoothing the processed 
group delay data. Thus, smoothing (i.e., averaging of 45 
adjacent data points) of group delay data achieves the 
same effect as is achieved by utilizing a classical vari
able group delay aperture. This also allows a phase 
change greater than 180 degrees across the aperture 
when smoothing is applied to 3 or more adjacent data 50 
points. 

The R F vector error correction in the present inven
tion also is adapted to speed and facilitate calibration. 
Measurements are made on a series of calibration stan
dards and then the Raw Array data 2809 is stored in the 55 
Error Array 2815. Many different types of calibration 
standards can be used including the open-load-short 
approach as used in coaxial connectors, offset-short-
load approach as used in waveguide technologies, and 
multiple offset shorts as used in microstrip devices. The 60 
calibration standards need not be used in any particular 
order since all data is stored digitally, and the display 
format which is updated in real time even during cali
bration, can be changed at any time without effecting 
the calibration itself. I F Averaging can also be used 65 
during calibration since Averaging operates on the Raw 
Array 2809. Multiple fixed and sliding loads as desired 
can also be utilized. Since the correction data sets them-
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selves are stored in memory, several correction data sets 
can be stored in the machine at one time (e.g., different 
correction data sets can be stored for different S-param
eters and correction data sets over different frequency 
ranges can be stored for the same S-parameter). Because 
of the trace math 2831 and the memory array 2833, both 
corrected and uncorrected traces can be viewed and 
used at the same time. 

Gating 2817 is used to look at certain portions of the 
display as specified by the user. Gating can be used 
either in the time or frequency domains and provides a 
gate through which the data can be viewed. This gate is 
selected by setting a center time and a span (or a start 
time and a stop time) about which to view the displayed 
data. When gates are desired, rather than removing time 
domain data outside of the gate from the data being used 
to calculate the displayed data, in the present invention 
the frequency domain shape of the gate is calculated 
and convolved directly with the incoming frequency 
data as a frequency operation. The result is that no data 
is eliminated from within the gated region, and when 
the frequency to time transformation is performed there 
is no problem with undersampling of the bandlimited 
time data. The result is that the gated time domain data 
maintains its full spectrum of information and can be 
transformed back into the frequency domain if so de
sired, without loss of information. Thus, even though 
the user can perform the setting of gates while viewing 
the time domain data, the actual gating is performed in 
the frequency domain by means of convolution. 

Electrical delay and reference plane extension 2821 
are used, respectively, to change the electrical delay, 
for example in order to measure the electrical delay of 
an air line or to move the measurement plane used in 
S-parameter measurements to other than the physical 
plane of the test set ports 1 or 2. Although both electri
cal delay and reference plane extension are both defined 
in units of time (i.e., plus or minus up to 100 seconds) 
and both use the same mathematical formula, electrical 
delay varies per parameter while reference plane exten
sion varies per port. An equivalent readout in distance is 
made along with the electrical delay. 

Time Domain Processing 
The usual microwave D U T 111 consists of multiple 

elements with transmission line sections in between. 
When tested using conventional frequency domain 
techniques, a composite response is generated. The 
specific discontinuities cannot be examined individu
ally. In the time domain, the present invention takes its 
normal frequency domain data and applies for the first 
time the little known Chirp Z transform, as described by 
Rabiner and Gold in "Theory and Application of Digi
tal Signal Processing", pages 393-398, 1975, to convert 
from the frequency to the time domain. Prior time trans
form methods have usually used a conventional fast 
Fourier technique which required the application of 
harmonically related frequency inputs and in which the 
entire frequency window is transformed into the entire 
time window. For example, when a 10 nanosecond 
wide time window is viewed with 101 data points, each 
data point is separated by only 0.1 nanoseconds and any 
attempt to view only a portion of the data in the 10 
nanosecond wide time window suffers from the avail
ability of only a few data points. This can be overcome 
by taking more data points, but at a drastic reduction in 
speed. Other workers have instead used the classical 
complete Fourier series expansion of the frequency data 
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20 
to achieve an arbitrary number of viewable data points, 
but such a method is extremely slow, requiring several , 
minutes to do the necessary calculations. As with the 
complete Fourier series expansion, the Chirp Z trans
form also provides an arbitrary number of data points 5 
for viewing in any given time window, but this trans
form can be calculated in less than one second. 

The present system provides two time domain oper
ating modes. The first is called low pass and is used to 
simulate the traditional time domain reflectometer 10 
(TDR) but using the Chirp Z transform. Like the tradi
tional T D R , low pass requires harmonically related 
frequency data from D C , which is extrapolated from 
the lowest available frequency data point to the maxi
mum frequency available. Low pass provides the fastest 15 
rise time and best time domain resolution and may be 
used with either step or impulse excitation. By taking 
the integral of the low pass impulse response, the re
sponse of stimulating the D U T with a step is generated. 
The second time domain operating mode is called band 20 
pass and may be used in any frequency span without the 
need to include D C . Because of the use of the Chirp Z 
transform, band pass mode does not require harmoni
cally related frequency data, but only requires excita
tion frequency steps of equal size (e.g., 10 MHz steps 25 
across a span of 1 to 2 GHz). Band pass mode is used for 
either reflection or transmission measurements, typi
cally on bandlimited devices and only impulse excita
tion may be used. 

An illustration of the low pass and band pass modes 30 
and the excitations used is shown in F I G S . 30a-30e. The 
frequency domain response for the D U T as shown in 
F I G . 30a is shown in F I G . 306, while a time domain 
low pass mode step excitation is shown in F I G . 30c, a 
time domain low pass mode impulse excitation is shown 35 
in F I G . 300", and a time domain band pass mode impulse 
excitation is shown in F I G . 30e. Since there is an upper 
frequency limit to the data, and at that limit, an abrupt 
transition occurs from data to no data, time domain 
responses are subject to ringing and overshoot called 40 
the Gibbs phenomena. Ringing interferes with a user's 
ability to distinguish between two closely spaced real 
device responses and also creates confusion in separat
ing actual and data reduction produced responses. The 
present invention provides a window capability (not to 45 
be confused with gating) to modify and filter the fre
quency domain data to reduce this ringing in a con
trolled way as shown in F I G S . 310-310". A Kaiser-Bes-
sel window with three different levels of windowing, 
for three levels 0, 6, and 13 of the Kaiser-Bessel parame- 50 
ter, may be used to attenuate and roll off the higher 
frequency data, thereby trading resolution for ringing 
reduction, since the best rise time occurs at minimum 
(i.e., zero) windowing and the best sidelobe suppression 
occurs at maximum windowing. The minimum win- 55 
dowing provides sidelobes of — 1 4 dB for minimum 
impulse stimulus width, the normal amount of window
ing provides side lobes of — 50 dB with an increase of a 
factor of two in the width of the primary response, 
while the maximum windowing provides side lobes of 60 
—90 dB with an increase of a factor of four in the width 
of the primary response. 

The ability to make vector error corrected measure
ments has a significant effect on the quality of the time 
domain presentation. An example of this is shown in 65 
F I G S . 32a and 326, contrasting time domain measure
ments of a short at the end of thirty centimeters of air
line without and with correction, respectively. Equiva-

I 

lent source match of the coupler is increased to 40 dB 
and equivalent coupler directivity is raised to well over 
50 dB. 

As mentioned previously, gating is a further powerful 
feature of the time domain capability in the present 
invention and is illustrated in F I G S . 33a-33o". F I G . 33a 
shows a split screen view of the frequency and time 
display 3301 and 3303 with gating for a 1.5 standing 
wave ratio (SWR) load. F I G . 336 shows the effect of 
adding in a reactive mismatch of 12 dB creating a large 
ripple effect in the frequency domain 3305. F I G . 33c 
i shows the effect of gating around the load, highlighted 
with markers 3311 and 3315. Note the high degree of 
comparison between the frequency domain data 3309 in 
F I G . 33c with the data 3301 in F I G . 33a. F I G . 33a" 
shows this same data from F I G . 33c with the traces 3309 
and 3313 overlaid as traces 3317 and 3319 respectively. 
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55 

s k _ b r e c k e t _ . 4 
h a l f _ v t + " F R E Q U E N C Y " 

c r r d . t r e q - d o m a l n 

" T I M E " 
"LC*< F A S 5 " 

c r . o - 1 o » - p a s s . r e a u e s t 

" T I M E " 
"EAND P A S S " 

c r r d _ t i n e _ d o n r a i n 

" A U X . v'CLT" 
" C u T P U i " 

c r r d - a u x - a o r r a i n 

" F C L A R w / " 
" F e / I n MKR" 

c ^ o - i m a g - v s - r e a l 

60 

65 

" S i - E C I f V" + s k - b r a c k e t - 2 
" T I K E " 

http://sk.br


37 
crrd.setup.tinie.doniain 

4,641,086 
38 

crrd.HI I n - t i n e.windo* 

" G A T E " 

cird.setup.gate.dorr.ain 

10 

15 

"NCRtfAL" 

cmo-norn a l - t i r r e . window 

"*AX1*U*" 

crro-n.ex_t irre. window 
>>> LO*.eASS.FREU < « 

20 

"SET FREG." 
"(LOw FASS)" 

ciro.tdr.ooniain 

>>> IIkE.SE10F.MkNU < « 

"LOW PASS: " + s k . b r a c k e t _ 2 
"S1EF" 

crrd . tdr .s tep 

"IMPULSE" 

crrd-tdr- i i rpuise 

25 

30 

35 

40 

45 

50 

55 

60 

65 

>>> GAlE.StTUP.MENU <<< 

" G A 1 E " + S K . b r a c k e t . -
"ON" 

cird.gate.on 

"OFF" 

end .gate .o t f 

" G A T E " t s k . b r a c k e t .4 
"SI A h i" 

c r rd .ga te .s ta r t 

"S10F" 

cn c . g a t e . s t o p 

" C t N IF t<" 

cna.ga t e . c e n t e r 
"UNDO* :"+sk .b racke t -3 
"VIHIMUV" 

http://IIkE.SE10F.MkNU


4,641,086 
39 40 

" S P A N " > > > C A L - K E M J < < < 

c n o _ g a t e - s p a n 

" C C R K E C T 1 0 N " + s k - b r a c k e t - 3 

'GATE S H A P E " «Civ" 

1 0 cmd-correct ion.on 

>>> G A I E - S h A P E - M E N U < « 

20 

15 " O F F " 

crro-correct ion-ot f 

" S E L E C T " 

"CAL S E T " 

25 
e n d - c o r r e c t i o n - d e f a u l t 

30 

35 

" C A L l E t < A l £ " + s k - b r a c k e t - 3 

" ( K i T 9 1 )" 

c f r e - c a l - k i t - 1 

40 

45 

" G A T t S H A P £ " - + s k _ b r a c k e t - 3 

" f 1 M V. u W " 

crr,d-m i n _ g a t e _ w i n d o w 

50 

" N O R M A L " 

cn o - n o r it, a 1 - g a t e - w i n d o w 
• 

"MAXIMUM" 

cn d _ n , a x _ g a t e - w i n d o w 
65 

" C A L 1 E R A 1 E " 

" ( F I T *2 ) " 

c n a - c a l _ K i L - 2 

"RESUME C A L " 

" S t C U E N C E " 

55 -r_r====: 

"MCPE" 

60 c r r a _ r r o r e 

>>> MGRE-CAL « < 



41 
"FEFEPcNCE" 
"FLAKES" 

crr.d_ret_plane_n.eriu 

4,641,086 
42 

sk_bracket_2 
h a l £ _ v t + " P L A N E 1' 

c i r d _ r e £ _ p l a n e - l 

"SET Z"-H76 10 "FLAKE 2" 

c r r t i _ r e £ _ p l d n e _ 2 

"CAL S * E E F " 
"VUL1AGE" 15 

" V G C l F i KIT" 
"( KIT *1 )" 

cna_rnooity_Col_kit_l 

20 

25 

30 

"WGDlFi K l i " 
"( KIT I . ) " 

c n a _ n o c i £ y _ c a l _ k i t _ 2 
35 

>>> CAL-TYPF-MENU <<< 

"DELETE A" 
"CAL SET" 

crrd_delete_cal 

>>> PFF-FI.ANt_K,ENU <<< 

40 

45 

50 

55 

"SET F R E t . " 
" (LO* FASS)" 

c m o _ £ r e q _ s e t u p 

60 

"FhEUUENCY"+sk_bracket_5 
" RESPONSE" 

cnd_response.type 

65 

"S"+177+177+" " 
"1-FuRT" 

http://crr.d_ret_plane_n.eriu


43 
crra_i_.port_l-.type 

4 , 6 4 1 , 0 8 6 
44 

"S"+l7ti+l7b+" " 
" 1 - P C F i " 

c r f o „ i _ p o r t _ 2 - t y p e 

"S1FFLE" 
"2-F0R1" 

c r r d _ s l r r . p i e - 2 - p o r t - t y p e 

" F I L L " 
"2-FQRI" 

crrd_2_por t_type 

>>> POhl_0*E_REFL <<< 

" S " + 177-U77 + " "+SK_bracket-3 
"PGP11 S1D1" 

c m d - p o r t l - s t d l 

"PCRI1 S1D2" 

crrd_port l -std2 

"SAVE" 

"S"+177+177+" CAL" 

crr.d-done_l_por t_on_l 

>>> FChl_ l *C_PEFL <<< 

"S"-U7fc + i7b + " "+SK-bracket_ 
"FCR12 S1D1" 

ciro_port2-stdl 

"PCR12 S1D2" 

crrd_port2-sto2 

"FURT2 S1D3" 

crrc-port2_std3 

"FLR11 S1D3" 

crrd_portl_sta3 
: \ 

"SAVE" 

"S"+l78+l7b+" CAL" 

crrd_done_l_port-on_2 

http://crra_i_.port_l-.type


45 
4,641,086 

sk -b recke t -3 
ha l f .v t+"REFLECT'N" 

cma_cal_re f lee t ion 

"TRANS-" 
"M1SSIGN" 

c i rd -ca l - th ru 

10 

15 

2 0 

46 

"FGR11 S1D2" 

crrd-port l_sto2 

"PGRT1 S1D3" 

crro-pcrt l_std3 

" S " + l7fc + 17i> + " " + sK-bracKet -3 
"FCRT2 S*1D1" 

cird-port2_stdl 

"IS0LAT1GN" 

c r r d _ c a l _ i s o l a t i o n 
25 

30 

"PUR12 S1D2" 

crro-por t2_std2 

35 

"FCRT2 S1D3" 

crro-port2-std3 

"SAVE" 

"2-PORI CAL" 

cmd_done_2-Port 

> > > R E F L E C T I O N - M E N U < < < 

40 

50 

55 

6 0 

45 "REFLECT 'N " 
"DCNE" 

err a-done_ r e f l e c t ! on 

>>> 1 R M N S " I S C 5 1 C N _ M E N U < < < 

" £ " + 1 7 7 + 1 7 7 + " 
"FUR11 STDl" 

cp>a_por t l . s t d l 

'+sk_bracket-3 65 " F * D . T R A N S . " 

" F K D _ T R A N S _ " 

crrd-f wd-transmission 



47 
4,641,086 

48 

" F * D . M A T C H " 
" F w D _ M A T C H _ " 

crro_f wd-iratch 

" R E V . T r i A N S . " 
" F E V _ T k A M S _ " 

c r d - r e v - t r a n s m i s s i o n 

" R E V . N A T C H " 

" R E V - * A T C H _ " 

cn a _ r e v-rratcn 

' T R A N S . " 

' D O N E " 

err d_done_.tr ans 

> > > I S L L A T 1 0 N _ K E i v U <<< 

" O M I T " 

" I S O L A T I O N " 

" F h D I S O L ' N " 

5 " F A L - I S O L N - " 

crro- two- isolat ion 

" R E V I S C L ' N " 

"FEV - 1 S C L.N." 
15 

crr .d-rev- isolat ion 
_•»__=_-___ 

20 

25 " I S O L A T I O N " 

" D O N E " 

err d _ d o n e « i s o l a t i o n 
30 

>>> C A L - M E N U 3 < < < 

35 

sk_brecket -3 
hajtf-Vt + " R E F L E C T ' N " 

40 

c r c d - c a l - s i n .p le - re f lect ion 

45 

" T R A N S - " 

" M I S S I O N " 

so crrd_cal_sin:ple_thru 

55 " I S O L A T I O N " 

c n d - c e l - s i n p i e _ i s o l a t i o n 

60 

65 err a_orr,i t_ i s o l a t i o n 

http://d_done_.tr


4 9 
4,641,086 

5 0 

>>> S l M F L E - T R A K S M I S S l C i v - K E N U <<< 

" S A V E " 

"2-PGFl CAL" 

crrd_done._2_.port 

> > > S 1 M P L E _ R E F L E C 1 1 C N _ M E N U « < 

" S " +177+177 + s k _ b r a c k e t_3 
" P C R T 1 sin" 

cird_port l_stdl 

10 

15 

20 

25 

" F * D . T R A N S . " 
" F f c D _ l R A N S _ " 

crod_fwd_transmission 

" F * C . M A T C H " 

" F * D _ « A T C H _ " 

c r r o _ t f c a _ n . a t C h 

"FCRT1 S1D2" 

crrd_portl_std2 

"FC'Rll STD3" 

crrd_por t l _ s t a 3 

30 

35 

40 

45 

50 

55 

60 

"TRANS." 
" C G N E " 

crrd_done_tr ans 

>>> S l M P L E _ I S O L A l I b N _ V E N U <<< 

" R E F L E C T ' N " 
" D C N E " 

65 

crrd_done_sirrple_re f l e c t i o n 

http://crrd_done._2_.port


51 

" O M I " 

" I S O L A T I O N " 

cmd-orr i t - i s o l a t i o n 

4,641,086 

10 

52 

"STANDARD 4" 

crro_class_sta4 

" S I A N D A F D b " 

cr rd -c lass -s td5 

" F A D I S G L ' N " 

" F » D _ I S C L N - " 

err d_fw a - i s o l a t i o n 

15 

20 

25 

" S I A K D A R D D" 

c i ro -c lass_std6 

"STANDARD 7" 

cmo-claSS-std7 

" ' I S O L A T I O N ' 

" D O N E " 

crra-done_ I s o l a t i o n 

30 

35 

"S1ANDARLS " 
" D O N E " 

crrd-class-done 

40 > > > SL1D1NG-L0AD-WENU < < < 

>>> STD-CLASij-REMJ <<< 

"SlA.uDARD 1" 

c r r o _ c l a s s - s t d l 

45 

50 

" S L I D E I S " 

" S E T " 

" S T A N D A R D 2" 

crrd-c lass_std2 

55 

60 

" S T A N D A R D 3" 

crro_class-sto3 
65 



53 
4 , 6 4 1 , 0 8 6 

54 
crrd_cal_k I t - d e f i n e d 

5 

>>> K 0 D I F Y - S 1 D S - K E N U <<< 
" S L I D I N G " 
"LOAD DONE" 1 0 

"SIC TYPE"+sk-bracket_5 
>>> MCDIFY-CAL-KIT-MENU <<< 15 "OFEN" 

crrd_de£ ine_open 

" S E L E C 1 " 20 

"STANDARD" 

c r r c s e l e c t - S t d 
25 

"SHORT" 

crrd-de f i n e - s h o r t 

"SPECIFY" 
"SID CLASS" 

c r r a - s p e c i f y - c l a s s e s 

"LABEL" 
"SID CLASS" 

cn d _ l 3 D e 1 - c l a s s e s 

30 

35 

40 

45 

" L C A D " 

crrd-de t ine - load 

"DELAY/ 1 

"ThRU" 

crr.d_aeii n e _ a i r - l i n e 

" A K B I T R A R Y " 

"IMPEDANCE" 

crrd-det Ine_z 

50 

"LAEEL" 
" C A L K I T " 5 5 

v 
c r r d - l a o e l - c a l - k i t 

= = = = = = = r - = 60 

65 

"DONE" 
"(DEFINED)" 



55 
>>> LEt 1NF-CF EN-MENU « < 

" C"+176+" " 

ciro._open .co 

" C"+177+" " 

cmd_open_cl 

" C"+178+" " 

cnc_open_c2 

"SPECIFY" 
"CFFSEI" 

crrd.specif y_of f set 

=?======== 

"LAKEL SID" 

cmd_label_cal_std 

"DCKE" 
"(DFFINED)" 

cmd_cal_std_oefined 

>>> DEFIKF.-ShGKl_.f-.END <<< 

4,641,086 
56 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

"SFECIFY" 
"CFFSE1" 

err d_ spec i f y_of f se t 

"LABEL SID" 

c n d _ i a D e l _ c a l « s t d 

"DCNE" 
M (DEFINED)" 

cmd-cal.std_.ae f ined 

>>> DEF I NE_.LUAD_.MENU <<< 

sk_r/ recket -2 
n?l f_vt+"FIXED" 

crro_f ixea_load 

http://ciro._open.co
http://DEFIKF.-ShGKl_.f-.END
http://cmd-cal.std_.ae
http://NE_.LUAD_.MEN


57 
"SLIDING" 

c r rd -s l id ing - load 

4,641,086 

"SFECI rY" 
"CFFSE1" 

c i rd-speci f y-of £ set 

"LABEL SID" 

c r r o - l a t e l _ c a l _ s t d 

"DCNE" 
"(DEFINED)" 

c r rd -ca l -s to-def ined 

>>> SFEC1FK-Z-MENU <<< 

" C"+176+" " 

crrd-open-cO 

" C -U77+" " 

cird_open_cl 

" C + 17 8 + " " 

crcc_open_c2 

sk_brecket -2 
h a l f - v t ^ ' F i X E D ' 

cma- f ixea- load 

10 

15 

20 
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35 

40 

45 
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55 
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58 
crd_s l id ing_ load 

"SPECIFY" 
"GFFSE1" 

end-speci f y-of t set 

"LABEL SID" 

c r c a - l a b e l - c a l - s t d 

"DCNE" 
"(DEFINED)" 

crra_cal_std_def inea 

>>> SFEClFi_.OFFSET-.HENU <<< 

"OFFSET" 
"DELAY" 

crrd.off se t -de lay 

"OFFSET" 
"LCSS" 

crrd-off s e t - l o s s 

"OFFSEI" 
" 2" + 176.-i" " 

cnd_of1set_zO 

"LCfcER" 
"FREQUENCY" 

c""Q-of f set-min_f 

"SLIDING" 

http://SFEClFi_.OFFSET-.HENU


59 

"UPPER" 
"FREQUENCY" 

cud-of tset_Tiax_f 

sk-bracket_2 
half_vt+"COAX" 

crro.coax 

4,641,086 

10 

15 

60 

crrd-por t2_2nb_sta 

"3rd SID" 

c i r d „ p o r t 2 _ 3 r c _ s t d 

" M O R E " 

"WAVEGUIDE" 

crro-weveguide 

"DONE*" 
"(DEFINED)" 

20 

25 

"DONE" 
" (SPEC'D)" 

c r o d - s t d - c l e s s - s p e c i f i ea 

>>> S F E C I F i _ C L A S £ _ K E N U 2 <<< 

>>> iFEClFl.CLASS-MENU <<< 

"SM177-U77 + " : " 
"1st SID" 

cmo-port1-1s l_std 

"2nd SID" 

cmd_port l -2nd-std 

"3rd SID" 

crTd_portl_3ra-std 

" S " + I7b + 176 + " : " 
"1st STD" 

cma_pcr t2 - ls t_s td 

30 

35 

40 

45 

50 

55 

60 

65 

"1RANS.S" 
"F*D SID" 

crrd- t rans- f wd-sta 

"REV SID" 

c i rd_ t rans- rev -s td 

"FREQUENCY" 
"RESP. SID" 

crra.f req_resp-s td 

"2nd SID" 



4 , 6 4 1 , 0 8 6 

61 62 
========== "DATA "+169 

"MEMGRl" 
"DONE" 
"CSPEC'D)" 5 crrd_d_into_m 

c n d _ s t d _ c l d s s - s p e c i f i e d 

10 

"SINGLE " + sk._bracket-2 
"CHANNEL" 

crrd_single .cn 

"2 ChANNEL"+sk_bracket_2 
"OVERLAY" 

cn-d_overlay 

"DUAL " 
"CHANNEL" 

c » r a _ d u a l _ c r i 

"2 CHANNEL" 
"SPLIT" 

c i r d - s p l i t 

sk_bracket_4 
half_vt+"DATA" 

cmd_data 

" V E M O F Y " 

crrc_n,err, 

"DATA "+38 
"MEKQRl " 

crrd_d_ana_rr, 

35 

40 

45 

50 

55 

"MATH" 
" ( . . . ) " 

crr.d_rt.ath so 
>>> L I S P L A Y _ L E F AULl-MF.wU <<< 

"SELECT" 
"DEFAULTS" 

65 

" M t K 0 R l " + S K _ b r a c k e t _5 
H ^ H 

http://crrd_single.cn
http://crr.d_rt.ath


63 
crr.a_men.oryl 

" 2 " 

crr-d_rT.eir.ory2 

II ^ " 

cn d_men ory3 

M ^ II 

crro_men or y4 

" V G R E " 

4,641,086 

10 

15 

20 

25 

30 

64 
"DATA frorr"+sk_bracket_3 
"CHAfvNtL 1" 

cn a-menory_chl 

"DAI A f ro*" 
"CHANNEL 2" 

cna_n en ory_ch2 

"JCHi. 'S" 
"FLAiGhDUNL" 

» > M E M G K Y 2 _ M E N U < < < 

"fATri" 
"01-EFA1 IGNS" 

35 

40 

"CAL DA7A"+sk-bracket_7 
" 0 " 

cma_calO 

>>> KFKOhY_MLNu <<< 

45 

"CAL DATA" 
M I H 

crrd_cal 1 

50 

55 

"CAL DATA" 
« 2 " 

cmd_c?l2 

60 

65 

"CAL DATA" 
n ^ II 

cmd_ca!3 

"CAL DATA" 

http://crr.a_men.oryl
http://crr-d_rT.eir.ory2


65 
C|[d_cal4 

4,641,086 
66 

cmo_.d_n.py_n 

"CAL DATA" 
" 5 " 

crrd_C9l5 10 

__. 

"DATA" 
" / MEMORY" 

cma.d-oiv .n 

"CAL DATA" 
" 6 " 

cmd_cel6 

15 

20 >>> CCFY_M£NL <<< 

"CAL DATA" 
II 7 II 

>>> MAIH_V £N U <<< 

25 

30 

"FLCT"+sk_cracket_5 
"ALL" 

cmd_plot_al l 

35 

" T R A C E " 

cn>d_plot_trace 

" D ATA" + SK ._cracKet._4 
"+ MEMORY" 

CTo_d_plus_m 

" D A T A " 

" - MEMGPW 

cmd_Q_ninus_ii 

"DATA" 
mpy_char4" MEMORY" 

40 

45 

50 

55 

60 

65 

"CRAUCULE" 

cfrd_plot_grat icule 

" M A R K F K ( £ V 

crro_piot_marker 

"TEXT" 

c r r d _ p l o t _ t e x t 

"SELEC1" 
"CUADRAM" 

"SELEC1" 
"FEK COLOR" 

http://cmo_.d_n.py_n
http://SK._cracKet._4


67 
crrcchl-pen 

"MORE" 

4,641,086 
68 

"X - L E F I " 
" - - UPPER" 

crrd.quadrant.ll 

> » FLC1 FARM_tofcNU < « 

10 

15 

- L E F I " 
"X - L0*ER" 

cn o«. quad ran t.21 

" L I S ! 1 RACE" 
"VALUES" 

c r r d . l i s t . t r a c e 
20 

25 

" - X hIGHI" 
" - - uPPEK" 

crrd_quadrant_12 

30 

35 

" - - hIGHi" 
X LCnER" 

c r r o « . q u a d r a n t _ 2 2 

\ 

"X X 
"X X 

F u L L " + S K - b r a c k e t-5 
FAGE" 

40 cnd_quadrant - fu l l 

45 

H SYSlEK," + sK_bracKet_2 
"FAPAVE1ERS" 

cfrd.systerr.pararrs 

"0PEKA1ING" 
"PARAMEIERS" 

crrd_op-pararrs 

50 

55 

60 

65 

>>> PEr,_r,Er«U <<< 

, , PEN , , + s k „ b r a c k e t _ 8 
II J M 

cmd-penl 



69 
" 2 • 

crrd.pen2 

n 2 H 

crrd_pen3 

II 4 II 

crrc_pen4 

•• 5 II 

cr ra_pen5 

" v 6 " 

crrd_pen6 

» 7 « 

crrd_pen7 

" 8 " 

cnd.penB 

>>> CGPY2.MENU <<< 

"RESTORE" 
"DISPLAY" 

cmd.d i rec tory .o f f 

sk.fcracket_2 
half .vt+"PRINT" 

4,641,086 
70 

crrd_pr In t-.pareros 

"FLOl" 

crrb.pl ot.pararrs 
10 

25 

30 

"NEX1 PAGE1 

end.next.op.param 
35 

40 >>> MARKER.MENU <<< 

45 

50 

55 

60 

65 

"MARKER"+sk.bracket.6 
H 1 " 

cmd.tnarker.l 

M 2 " 

cnd.marker.2 

H 3 " 

cnd_rr,arker_3 

http://crrb.pl


71 
4,641,086 

cn a-n.erker-4 

err c_rr ar k e r « 5 

" ̂  L L " 
"CFF " 

e n d - r o a r k e r - o f £ 

de l ta_char+" MODE" 
"MENU" 

crrd-de I t a -narker 

"MGRE" 

cird-n'Ore 

10 

15 

20 

25 

30 

72 

a e l t a - c h a r + " REF = 5" 

crrd_re£_nrikr 5 

d « l t a - c h a r + " MODE" 
"CFF" 

c i r d - n o - T e f - i P k r 

>>> MARKERk-MEhU <<< 

>>> DELTA_M,ARKER_MENU <<< 

35 

40 

sk_bracket_6 

r » a l £ „ v t + d e l t a _ c h a r + " REF 

cmd-ref_mkrl 

= 1" 45 

50 

de i ta -char+" REF = 2" 

c m d _ r e £ _ m k r 2 

aelta_.char+" REF = 3" 

cnc_ret.n>kr3 

ae l ta_char+" REF = 4" 

c r rd_re£_ t t . k r4 

55 

60 

65 

"MARKER tc"+sk-bracket_2 
"MINIMUM" 

cn d_n kr_to_min 



73 

"^AXIV.UK" 

croc-n ikr - tc max 

>>> SYSTEM-MENU <<< 

"T ITLE" 

c m a . t i t l e 

4,641,086 

10 

15 

20 

74 
"SELECT" 
"LETTER" 

"SPACE" 

"BACKSPACE" 

"HF- IB" 
"ADDRESSES" 

crrd-hpib-Inf o 
25 

"CRT" 
"CFF" 

crra_cr t - o £ t 

30 

35 

40 

"COKE" 

c t d - t i t l e _ d o n e 

45 >>> HF1B-MEN U <<< 

50 

55 

"SERVICE" 
"FUNCTIONS" 

crro-ser vice-menu 

"8510 HP- IB"+sk-bracket-6 
"ADDRESS" 

cmd_.85l0_addr 

"SYSTEM BUS" 

cird-sy stem-bus-addr 

» > 1I1LE-MENU <<< 
65 

"SOURCE" 

croc-source-addr 
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"TEST SET" 

cn d_test_.se t .addr 

"PL0TTEP" 

cmd.plot ter -addr 

"PRINTER" 

crrd .pr inter .addr 

"AUTC C*D" 

cird.auto.crcd.addr 

"FASS THRU" 

crrd .pess. tnru .addr 

> » SERVICE.hENU <<< 

"SOFTWARE" 
"REVISIGN" 

cmd.rev is ion 

10 

15 

20 

25 

30 

35 

40 

45 

50 

76 
"SYSTEM BUS"+sk-bracket-2 
""LOCAL*" 

c m d . p r i v l b . l o c a l 

""REMOTE*" 

cma.pr iv ib.remote 

"If GAIN" 

cmd.if_gain.menu 

s k . b r a c k e t . 3 
half.vt+."LCCATlON" 

cmd.peek.poke.addr 

v 

"PEEK" 

cmd-peek 

"POKE" 

cmd.poke 

"TEST MENU" 

cmd.test.menu 

A P P E N D I X B 

SOURCE CODE L I S T I N G W R I T T E N I N 

A L G O L A N D A S S E M B L Y L A N G U A G E 

http://d_test_.se
http://cmd.pl
http://cmd.if_gain.menu
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f t t .MK.*OIS10 

lip Mtive 
hp a t t t b l 
hp «ct«0 
fcp KtvZ 
hp *!abcl,,21 
fcp . l p h - t , , 2 1 
hp wwot 
hp array 
hp . tablet , .21 
hp average 
hp break 
hp cal 
hp C.10 
hp ehdata, ,21 
hp chtablt 
hp circle 
hp o r f t 
ap conputc 
hp ctMiand 
kp control 
hp cwitv.r 
*p comet 
hp couple 
kp tp l tb l . , 21 
hp 44 Up 
hp#tl»y 
hp rfgtop 
hp tfguter 
hp display 
hp di tptb l 
hp rfomin 
hp -trtgr 
* p f f t 
hp f i f o 
hp fomat 
ap f i truth 
hp j r a t i c 
hp ibtree,,21 
hp i fgain 
hp junk 
hp kernel 
hp keys,,21 
hp lunplu»,,21 
hp naif) 
hp njrfcO 
hp rurM 
hp rtark3 
fcp narkdg 
kp Mrker 
kp nark* 
kp iwrknen 
kp nbngr 
hp trtwiload 
kp nenngr 
fcp ncnu 

THU, SEC 22, 131 Ffil.UMK.PDISIO 

hp otrtib 
hp output 
hp para* 
hp parntbl 
kp parwr 
hp pfr 
kp plot 
kp privib 
kp pubifa 
kp m a l l 
hp rvtponi 
hp retrace 
hp screen, ,21 
hp tcraenZ 
kp size 
hp ehey,,21 
hp s*pes„21 
kp stack 
kp t t U a i i 
kp t t . i 
kp t t i n u l i 
kp t t inul2 
kp i t i n u i a 
kp tjrf ten 
kp t M t M t 
kp t i n t 
hp t i w m u 
kp t i t l e 
kp tpngr 
kp trace 
kp tract? 
kp t r i g t b l 
hp u t U 
kp xadc 
hp xnbR 
hp xtaco 
kp yadc 

THU, KC 22. 1983, 10:21 Ml 

J61.IKHK.PDS510 THU, DEC 22, 19!3, 10:21 B5 

I jab j£8prtp,libm.pdi510,uork;outcl»i',1; prices 
>purg« j68tenp.uor* 
•td 
I p o f f 
) r off 
t f(8.uor*i 
)u u68.uork 
u jUttnp.uorfe 
c j68iwdel.uork 
/substitute hert/ka 
' * r j68t«fip.ttoric 
' i d 
« j68tenp.uorit 
1 
i i t r e i n jfiStenp.worii 

U68.U0HK.PD85IO THU, KC 22, 1913, 10:21 HI PUCE 1 

1,l«r ."«AUt/ 
1,»»/\(r J ' «\)\([-.~,- J"\)\(.*\)»/it«tjctf jcu,0\i>'n«Ml9e 

"\2"\n!continu»\n!\1 \2.uor* 
n' a r i a : \2,9599\n! tndl f / 
1,<9A.MorM./»A.>«irf,// 
1,«9/l«JjCu.«\.r.J»,/«A.|*. ] « , / , / 

file:///2.uor*
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J68H0DEL.UMK.m51O THU, KC 22. I t f^T^ T I 111 PflGE 1 

!job j68,librn.pitt510,M)rfc;pristS;c4rtclats=l1 
•shoutine 
(continue " ' 
fpurgeepook 
<ictjcu jfiSerror.O 

'continue 
•setjcu JCH.O 
•nestage "DEHSST 
{continue 
(run gensk.lani.pdJSIO 
•continue 
! i f jcu<X> then 
! Mtjcu J6«n"or,1 
! Mtjcu gensk.9999 
• endif 
(continue 
lcoimnt Using fi let declared in akinfg.uork, build ccn&Kl.wrk 
ted 
)u ink.work 

icontinut 
!setjcu jcu.O 
Inessage "GEKSTR" 
Icontinut 
Iron genstr.lani.pdJ510 
Icontinut 
•if jcu<>0 then 
' Mtjcu jttterror.1 
! Mtjcu genstr,9399 
< cndif 
1 * 
!CDm.K7 this following job's output will be used later by COMPUTE 
!stre*n jconpute.uork 
SCOflrlEHT this job reconpiles the library routines, 
fltrean jlibrary.uork 
•XOfUlEHT this job rteonpilts the io library routines. 
(strtan jiolib.uork 
i 
•setjcu jcu,0 
•netisge "CHflRSET" 
•continue 
'chartet 
! l f jtu<>0 then 
• eetjcu jSSerroc, I 
! tetjcu ch.rset.9999 
• endif 
i 
isetjcu jcu.O 
•nessage "IBGEH" 
!continue 
'ibgen 
! i f jcu<>0 then 
! setjcu j68error,1 
! setjcu ibgen,9999 

J6«ftCK)£LUOtK.»tl8510 •',•}- THU, SEC 22, 1M3. 10:21 M MGE 2 

'K - \ 

! endif 

'nessage "substitute here" 
Ipurge jSStenp.uork 
(if jMerror*) then 
! atrean jlink.uork 
! nessage " l U i i i i i i n n u n n n m i i n i u done •«*«•««••••*«»»«»«»»•«" 
! tell iibrn.pdS510; •••--»«-.»-•-•-»• j6S done -"*-•-•»•«-•*•»««-*--» 
! tell ucc.pd8510; ««»«*«•«•»•»••*••*• j68 done ***»>»a*>M*ses«*ccs 
! tell jtb.pdISIO; «*••**«**«=**«»«»« ju done "»«**»«t»«*»x**»*3«« 

!tlse . 
1 Mfiage " n u i i n n i n i m n i t u n m failed n ~ H i t i i i n t i n n i H i * 
I te l l librn.pdlS10; •••»•••«*••-«»*•• jfg failed »-«»«•••«•»--»»••«« 
( tel l ucc.pdt510; »*•»»»»*»««*«•••»«» jfci f t i l t d »•«••»»-«.»«»«*•«.«• 
> tel l jtb.pd.S10; •**•««»»•••••««»» ]u failed u»>>-«u-»m>nn. 
! run hpnail.hpfiail.syt;lib^;stdin|4ewail1.uei^ 
< nessage "cmpile failures have JCUs uith value * 9999s 

! showjcu 
1 ondif 
ICtffnCNT this job creates dscreen, • l ist of the screen constant valun. 
Istrtan jscreen, work 
ICOnrCNT this creates dchtable, a l ist t f the chtablt constant values. 
(etresn jchtable.uerk 
ICOWlEKT this job creates dcnddecl, a l ist of toe cennand token values. 
Istrvin jcnddecl.work 
(shoutine 
•eoj 

CflCTIVE. 1I0RK.PD8510 THU, DEC 22, 1933, 10:21 Rfl PRGE 1 CACTIVE.U0RK.PD851O THU, DEC 22, 1983. 10:21 Rfl PACE 2 

COfinEHT These constants nust correspond with the active function active_systen_but_hpib_addr' « 49, 
display annotation in SflCTIVE. activej»ass_thru_hpib_addr " so. 

active_tource_hpib_addr " 51, 
IHTEGER CONSTANT active.off : * 0, & * iee belou & • active~testtet_hpib_addr = 52, 

active_start = 1, activejlotter~hpib"addr c 53, 
actzve_ttop : « 2, active_printer_hpib_a(fdr » 54. 
active_center : = 3, active_ch_cnd_hpj b__add r * 55, 
active_span : * 4, & * see belou & active"of?set~deiay - 56. 
active'cu : - 5. active'offset.lots * 57, 
active_su«ep_tine : ' 6. active_offset_rO - 58, 
active_source_pouer : » 7. active_offtet_nin_freq « 59. 
active_j>ouer_slope : « 8. active^offset~nax~freq * 60, •-
active_attenjort1 : » 9, active^std^id 61, 
active ttten_port2 : - 10, active~std~class * 62, 

I end of source functions & activt_n_groups_kbd ' 63, 
lait_tDurce_function : = 10, activejirtvious > - 1 ; & * Me belou & 
active_reF_poi : " 11, & 1 These constants also appear in cactvl.uork and should be changed & 
active_tcale =12, & * see belou & & there i f they are changtd here. & 
aetive_rtf_value : > 13, I* see belou & 
activ*~unused_2 : » n , 
aetive_title ~ : - I S , & * sit belou A. 
active jMjroups_hpib : • 16. 
attive~if_avg_factor ' : 1 17, 
active_tMothing_aperturt : = 18, 1 « see belou £ 
active_srq_»<«1<_pri«ary : • 19, 
active'srq_natk_stcondary : » 20, 
active_revision : = 21, 1 * see belou & 
active_aux_out : • 22, 
activt_keycDde : • 23, 
active'electricaljength : » 24, 
active _phase_offset : « 25. 
activejiarfcerl : » 2_, 
active_mrfcer2 : * 2?. 
active_nJrker3 : • 2J, 
active_narker4 : = 29, 
active_nirker5 : * 30, 
act lve '̂dd rest : = 31, 
active_peek : = 32, 
active_pake : = 33, 
ective_open_cO : = 34, 
active_open~d : * 35, 
active_open~c2 : > 36, 
ective_gate~start : * 37, 
active_gate_stop : = 38, 
activejjateleenter : « 39, 
active_gate_span : * 40, 
active_mgnitude_sIope : • 41, 
active_nagnitude_offset : ' 42, 
active_stinului_slope : = 43, 
active_stinulu("offset : = 44, 
active_ref_plane_1 : = 45, 
active~ref_plane~2 : * 46, 
active_systen_rt~ : * 47, 
active~8510_hpib-addr : ' 48, 

http://J68H0DEL.UMK.m51O
http://ch.rset.9999
http://jtb.pd.S10
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facnvE.wiw.roKie 

(FILE eactive.uork; 
•FILE factvl.uork; 

1HU. KC 22, IX . 21 « l PACE 1 scitvE.uon.ptnio 

l»S»KL,P,"Kti«-
BEGIN 

•FILE cchtatje.uor*; 
•FILE fehtaMe.uork; 
•FILE fannot.uork; 
•FILE fiurt.tr.work; 
•FIU fkernel.wrk; 
•FILE crins.iiork; 
•FILE futil.uork; 
•FILE fpnvib.iejrk; 
•FILE foutib.uork; 
•FILE ffnt.uort; 
•FILE ccontvar.werfc; 
•FILE fdatap.uork; 
•FILE fcMJM.nrfc; 
•FILE febpfr.iisf*: 
•FILE CKtin2.a>r«T; 
•FILE factvO.isirk; 
•FIU eactvl.uork; 
•FILE factvl.uork; 
•FILE fectv2.»ork; 
•FILE facttal.njrk; 
•FILE fttr inj . iart ; 
•FILE f.U-ull.uork; 
•FILE rcnv9x.M0rfc; 
•FILE cneuline.uork; 
•FILE fjratic.uork; 
•FILE filtpran.iiork; 

0 mi. KC 22, 1913. 10:21 M PUCE 1 

I for ch_... constants i 
I far set_entry_ch_... ttc. 1 

1. for annotate rtf value and update scale 8¬
2 for nkr_... 1 

1 for acquire and release 2 
2 for active function nn I 

2 for tel l I 
1 for ur t j r iv^b and urt_oriv_ib_source 2. 

I for urt_pubib~strihg I 
2. tor fomat_qusd 2 

2 for nax̂ oaraiteter 2 
1 for nin_na« 2 

2. for step_sixs 1 
I for scaled, ttc. I 

t for etep.up, _doun, eO r»irptejun 2 

& for active.scale, _rtf_value, ^revision I 

1 for entry 1 
I For J*t_active [nake_aesitivej I 

1 for append_string and _ch 4" 
I. for entry otuiulus at_ooint 1 

I f t r CNY9A I 
I for neuline 2 

2 for jraticule.type and type_of j r a t I 
2, for urt_disp_reil 2. 

SnCTTVE.U0RK.PD!510 THO. DEC 22, 1983, 10:21 AM PAGE 2 

IFJECt; 
BYTE TABLE revision_array 

SBSOUTINE dunny; 
BECIH 

RSSEtlBLEt "8DATE8 EQU 
EHI 

): 
END; 

• 22,,S,,E.'V,' , ' « , ' . ,•*, ' : , ' , 
•J.'fl.'N,' ,'9.'9.•,,• ,'1,'9,'9,'9, 
' ; i to look like an HLPHB 2 

2 2nd line i t I0RUI and is Filled by linker 1 
i to allou assenble statenent in declaration area & 

SACTIVE.II0RK.PD8S10 

•EJECT; 
ALPHA TABLE keypad suffix :• 

8.0 8. "E-9-, " 
"E-6", 
•E-3", 

THU, DEC 22, 1983, 10:21 An PAGE 3 

8. used by keypad_entry routine 2 

10*trevision_array"; 8. offset mist be 2. 
8DATE1 ~ £ an even no. 8, 

8. 1 1 
8. 2 2 
1 3 2 
2 4 8. 
2 5 2 
2 6 2 
2 7 2 
2 8 2 
2 9 2 
210 2 

•E3-, 
"EC, 
•E9", 
•Eir, 
•E15-, 
"El 2-. 
•E21-; 

1 sane as "EO" but faster to process 2 

INTEGER TABLE ch active nerker 
0, 
Ch_rtirker1, 
Chjiarker2, 
Ch_narker3, 
ctTnarkert, 
eh^narkerf; 

BYTE CONSTANT hpib.function :• 1. 
step.function :« 2; 

DOUBLE CONSTANT initialjeek_nj>oke_addr :• 200000100; 

http://fiurt.tr
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SKIIV£.Uffltt.P0851O 

•EJECT; 
COIWENT rpg tntry 

RPG fllMRIThYiS: 
0 - rpg disabled 

hpib lource update protocol 
,1Z of stinulue span 
count 
1 
count/20 (scaled} 
.12 scale/div [scaled] 
.U value [scaled] 
count/10 
count/100 [scaled] 
eount*count*count 

value * rps_cotmt*Bpan/1000 
value * rp< count 
value * 1*(sign of rps_count) 
value * rpg_count/20 
value • rp3_countascale/1000 
value » rpg_count*value/tOOO 
value * rpg_count/10 
value * rpg_count/100 
value « q»$_ce«intirpg_countnfpL 

(scaled] algorithm apply to active functions that are scaled (see 
"scale_f actor"). 

sat**sssststessts*tt«sss*sstissssssak*ttstt*ssse>i*sM>ts>*issat*itftiasss* 

PROCEDURE rpa_entry( rpg_uard ); 
YfiLUE rpg_uard; 
INTEGER rpSLiwrd; ENTRY: 
BEGIN 4 rpg_entry 4 

ALPHA 
INTEGER 
HU6LE 
(HMD 

BYTE PAINTER 

rpg_cnd: 
rp9_count; 
tenp.double; 
o^*d_rpg_count, 
active_increnent; 
rpg_ptr » rpg_cnd; 

acquire( active„function_rin ); 

IF rpg algorithn <> 0 THEN 
BEGIN 4 i f 4 

4 natk off rpg count and sign extend & 
rp3_Mort :« 1HTEC£R( BYTE(rpg_uord AND ZOOFF) ); 

IF rpg_algorithn <> hpib_function THEN & rate nultiply & 
BEGIN & i f not hpib_function 4 

~rpg_count := rpg~uord * (1 • RIGHT(nflS(rpgj.ord), 2)); 
quad_rpg_ccunt := OURO(rpĝ count); 

END 4~if not hpib_function & 
ELSE 4 hp-ib function & 

BEGIN 4 f l u & 
rpg_cnd := "RBx"; i the x i t a placeholder & 
rpgj)tr[3] : s rpg_uord; & for the rpg word 4 

END; & elie 4 

CASE (rpg algorithn - 1) OF 
BEGIN 4 caie & 

1 HP-IB & CASE (active function - 1) OF 

SWIIVE.UMK.P08S10 THU. KC 22. 1913. 10:21 Ml M6E S 

1 start 
2 stop 
3 center 
A span 
5 cu 
6 sueep tine 
7 source power & 
I pouer slope t 
9 atten port 1 4 

4 10 atten port 2 4 

4 2 .1Z span 

3 direct 
« «/-

BEGIN 4 case 4 
t urt_pnv_ib_source( faF rpg_cnd ); 
4 urtjiriv_ib_s«urce( fb, rpg_cnd ); 
I ur%j>riv_ib_souree( sf, rpg_cnd ); 
L urljiriv_ib_source( df, rpg_cnd ); 
4 urt_pnv~ib_source{ cu, rpg_tnd ); 
4 urt_priv~ib_source( st, rpg_cnd ); 

; 4 not used (plug-in RPG requires GET) 4 
; 4 not used (plug_in RPG requires GET) 4 
; 4 not used (not RPG compatible} 4 
; 4 not used (not RPG conpatible) & 

END; 4 case 4 
4 active_increnent :« 

( qu*d_rpg_count * 
entrŷ ch_qu*d(ch_sp*n_stinulu») / 
s>uuJ_t<Sow»Md 

I actire_increnent quad rs^i^wnt; 
1 Ktive.incrtnent :» 3IW( 1, rpg_count ); 

5 •/- count/20 4 active increnent :« 
scaled 1 

« .12 scale 1 
T «*i*ll_rpg_count * e«*ad_scalett_tuentisth ); 

active increnent :• ( quad rpg_count ' 
WAD? ABS( etrtryjchreaH 

ch scale 

) • 
scaled thousandth 

) 
) 

7 .1Z value I active_increnent :• ( quad_rpg_count * 
RBS(active_fcn_valuc) 

) / eusd thousand; 
8 •/- count/10 J. Mtive_increnent :» QURD( 

SIGN(1.rpg_count) • rpg_count/10 

9 •/*• count/1008, active increnent :• 
scaled 4 T quad rpg_count * quad scaled hundrtth ); 

fl for tine 1 BEGIN 
rpg word :* rpg uord • rpgjiord; & tines 2 1 
IF rpg_uord > 30 THEN 

rpg_uord :» 30; 
tenp_double :* SBIT( 0, rpgjwrd ); 
active increnent : e active fen value * 

QUR0( tenp'double ) / 
ZOflOOOOOO;" 

END; 
END; 4 case 4 

IF rpg algorithn <> hpib function THEN 
BEGIN £ i f 4 

IF active_increnent • 0 THEN 
active~increnent :• quad_rpg_count; 

ective_fcn_value :• active_fcn_value • 
tctive„increntnt; 

enter active function; 
END; & I f 4 

SACTIVE.UORK.PD8510 THU. DEC 22. 1983, 10:21 Rfl PflCC 6 

END; £ If 4 

releatet active_function_rin ); 

END; & rpg_entry & 

SRCTIVC.U0RK.PDS51O THU. DEC 22. 1983, 10:21 Aft PAGE 7 

IEJECT; 
:ORHENT step 125 

INITIAL REFIHEIIENT: 

take absolute value — save sign. 

{ find pouer of ten » actually 4*10"r> to ease latex deputations } 
find "floor" (4*10~n innediately <• nunber). 
< note that table fails for values of 0, and - 1 , so a special 

case handles those situations. > 

{ detemine uhether one, tuo, or five is nearest ordinal value } 
IF nunber < 2*fleor THEN ( nunber < **10"n ) 

one tuo five :* five 
ELSE I f nunber < 4*floor THEN ( nunber < 16*1<Tn } 

one tuo five :* one 
ELSE (nunber < floorMO} ( nunber < 40»10*n } 

one-tuo_five :» tuo. 

( do step-up and step-doun stuff } 
IF direction * up THEN 

CASE one_tuo_five OF 
five: one_tuo_five :» one. 
one: one~tuo five :* tuo. 
tuo: BEGIN 

one_tuo_five five, 
floor :« floor * 10. 

END 
ELSE IF direction * down THEN 

CASE one tuo five OF 
five: BEGIN* 

one_tuo_five :« tuo. 
floor :« floor / 10. 

END. 
one: one_tuo_five :» five, 
tuo: one_tuo_flve :> one 

ELSE (no direction — just find nearest one-tuo-five value} 
do nothing here. 

{ conpute actual one-tuo-five values fron the table } 
IF one tuo five » tuo THEN 

nunber 7> (floorMO)/2 
ELSE IF one tuo five 1 one THEN 

nunber ;s {fioor*10)/4 
ELSE (one_tuo five = five} 

nunber := (floor'IOj/B. 

restore sign of nunber. 

INTEGER CDNSTRN1 ir,aIl_offset :» 10, 4 1st entry <« 32-bits 4 
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WCim.UMK.PMSIO THU, DEC 22, 191 

hllf_quad 
ouad_size 

tam TABLE four, table :• 
ft J.22E1I ft I7FFFFFFFFFFFFFFF, 
mil ft 4000000000000000000, 
»4E17 ft' aoooaxxxwocaooooo, 
I 4E16 ft 400CO0CO00CXX10000, 
ft4E15 ft 400000C«OOOOK»0, 
ft <EH ft aoocxjoaxxxxwoo, 14E13 ft 4O0CO00O000000. 
ft 4EI2 40000C0CO0O0C, 
J.4E11 ft 400000000000, 
ft 4E10 i 40000000000, 
4 4E9 4000000000, 
I4EJ ft 400000000, 
I 4E7 ft 40000000, 
14E6 ft 4000000, 
14E5 ft 400000, 
t4E4 1 4O000, 
ft 4E3 1 4000, 
ft4£2 t 400, 
ft4EI 1 40. 
14EO ft 4, 
1,0 ft Oi 

& lop end buffer entry & 

tun m i l table > 
ft botton end buffer entry ft 

foure_table • 
snail offset*quad fize 4 half Quad; 

two PRKEDUXE step_125(nunber, direction); 
VALUE nunbcr.direction; 
QUAD nunber; 
INTEGER direction; 
IEHN ft etep 125 ft 

LABEL eiufabs, 
large_loop, 
enalljvjn, 
bi9ger_than_1, 
snall_loop,~ 
floor found, 
f l , 
f2, 
foundJ25, 
up_step, 
doun_step, 
up dn-done, 
div 87 
div~4, 
i i v j , 
restore_eign, 
sign_restored; 

ft rearrange things - - should have planned ahead ft 
ASSEMBLE ( 

- ROVE direction, R5 step direction 

SKirvt.U0«.P0!510 TWI. KC 22, 19S3, 10:21 Rfl PACE 9 

ft take absolute value and save sign ft 
RSSEMLE( 

CLR 
1ST. I 
BGt 
NOT 
NEC 
NEC.L 
KEGX.L 

endabs: ); 

16 
•0 
end 
16 " 
is 
I I 
•0 

ft find "floor" (nunber >• table entry) ft 
ASSEMBLE! 

TST.L 

lsrge_lBop: 

bigger_than_1: 
•ull_Ioop:~ 

ft find 1 - 2 - 5 ft 
ASSEMBLE! 

BEO 
LEA 
•£00.U 
tHP.L 
BCS 
MA 
CWI.L 
•HI 

IWVEO 
IIOVEO 
BRA 
LEA 
AW*.II 
CNP.L 
BCS 
SUU.U 

I t 

to 
•nail nun 
(HTl'tJbll 
•Dl, " t t 
(Al). 10 
largc_loop 
floor found 
•01, " «1 
bigger than 1 
15, I I 
restore eign 
•0-1, I I 
•0-1, RO 
restore sign 
snail table, I t 
•DS. " Rl 
(««), I I 
snall_loop 
•04, I I 

R6 renenbers sign, Ox 

renenser eign — -1*ninus ; 
reverse direction for neg,; 
negate nunber ; 

is nost sig. half * 0? ; 

•uad.sizt ; 
consent nost sig. halves ; 
BCS • BLO . logical BLT ; 

i s least t ig. half > 1> ; 

handles 6 and 1 values ; 
Quick i f result is 0 or 1 ; 
crossed 0 t t beeone - 1 ; 

quad_size ; 
conpare least sig. half ; 
B C S • BLO • unsigned I LI ; 
back up to nost sig. half 

novEti.L (RS)», I2-R3 get "floor" ; 
SUB. II • 0 1 6 , IS tuicejiuad, nou "ceiling" 
MOVED • D - l , R7 five = returned result ; 
BSL.L >1, R3 2 x floor ; 
R O X L . t •1, 12 ; 
CtlP.L •2. RO ; 
B C S found 125 B C S = BLO • logical BLT ; 
em f! BHI • logical BET ; 
CI1P.L R3, Rl ; 
B C S found 125 B C S = BLO « logical BLT ; 
IIOVEO • D O , R7 one • returned result ; 
A S L . L •1, 13 4 x floor ; 
R O X L . L • 1, R2 ; 
C I I P . L R2, RO ; 
B C S found 125 B C S < BLO • logical BLT ; 
B H I f2 B H I • logical BGT ; 
C I I P . L 13. R1 

B H I • logical BGT ; 

B C S found.! 25 B C S > BLO • logical BLT ; 

SACT7VE.U0AK.PD851O 

IIOVEO 

); 
•Dl, 
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tuo • returned result 

ft inplentnt step-up and step-doun & 
ASSEMBLE! 

up_stcp: 

up_dn_done: 

ft calculate 1 - 2 - 5 value ft 
ASSEMBLE! 

lluYEn.L (R8K R0-R1 get "ceiling" ; 
1ST R7 -Isfive, Ô one, latuo 
BGT div 2 conpute "tuo" ; 
BED div"4 conpute "one" ; 

div_8: ASR.L • I i " AO conpute "five" ; 
ROXR. L 11. Rl ; 

div_4: ASR.L • 1. RO ; 
ROXR. L •1, Rl ; 

div_2: ASR.L " 1 , ' RO 
ROXR.L •1. Rl 

restore sign: 
ASSEMBLE! 

NEG. L 
NEGX. L 

R6 
sign restored 
Rl ~ 
RO 

sign_restored: 

8. return — result is in R0-R1 ft 

END; ft step.125 ft 

SBCTIVE.U0RK.PD851O 

•DECT; 
COMMENT 

T H U , DEC 2 2 , 1 9 S 3 , 1 0 : 2 1 AM 

[**t»«*ttstxxtft****aiK«tstlsi iai*sxt««s***axs>a*i««i 

TST SS 1=up, -1'doun, 0=s*ne ; * 

BEO up_dn_done ; 
BU doun step • * 

flODQ m, " R? * 

enp •01, R? two ; s 
BlE up tin done ; 
novEQ » D - 1 R 7 five,crossed 10"n boundary ; * 

ZVBQ.U •OS, R8 qusd_size ; * 

ERA up dn done ; ~ 
SUBO llT " R? ft CUP -0-1, R7 five ; 
BGE up dn done ; * 

novEO >0T, " R7 tuo, croned lÔ n boundary ; * 

RDDu.U OS, R8 suad_ti2e * 

* STEP KEY flLKRITHflS: 
0 - step keys disabled 
1 - hpib source update protocol 
2 - 1-2-5 sequence (scaled or unsealed} 
3 - 10Z of span 
4 - 1 (scaled} 
5 - 1 division (scaled] 
6 - undefined 
7 - 1 division 
8 - 101 of value 
9 - 1 

step_sig«kspen/10 
* *step_sign 
tep_slgn*scale/div 

*»lue 
value • 1*step_sign 
value • step slgn*si 

• 10 
B-F undefined 

(scaled] 

(scaled] 

value * step_sign*scile/div 
value • step_sign*value/10 
value • 1"itep_sign 
value • 10*step_sign 

1 [scaled} algorithns apply to active functions that are scaled (see 
"scale_factor"). 

fttftftft*ftftft«*ftftft**ftttftftftftft* 

PROCEDURE step entry{ direction ); 
VALUE direction; 
INTEGER direction; ENTRY; 
BEGIN 1 step entry i 

INTEGER index; 
RLPHP, «tep_cnd; 
QUAD active_incrtnent; 

acquire( aetive_function_rin ); 

IF step algorithn <> 0 THEN 
BEGIN & if & 

CASE (step algorithn - 1} Of 
BEGIN & caie & 

A 1 HP-IB i. BEGIN I hpib & 
step end :* IF direction 1 step doun THEN 

•DN" 
ELSE 

"UP"; 
CRSE (active function - 1) DF 

BEGIN I case 4 
urtjriv_ib_source( fa, step_cnd ); 
urt_priv_ib"source( fb. step_cnd ); 
urt_priv_ib_source( cf, (tep_cnd ); 
urt_pnv_ib_*ouree( df, step_cnd ); 
urt_priv_ib_source£ cu, itep_cnd ); 
urt_priv_ib%ource( st, step_cnd ); 
; & not uted i 
urtj>riv lb sourtet sl1, step end }; 
BEGIN I atten port 1 & 

urt_priv_ib(tett_set,attenl,step_cnd); 
enter active function; 

l 1 start 8 

ft 2 stop t 
8. 3 center ft 
8. 4 span ft 
1 5 cu ft 
ft 6 lueep tint ft 

ft 7 source pouer ft 
ft 8 pouer slope ft 
ft 9 atten port 1 ft 
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END; 8. atten port 1 A 
4 10 atten port 2 4 BEGIN & atten port 2 4 

urt_priv_ib(test_«et,atten2,etep_cnd); 
enter active function; 

END; 4 atten port 2 4 
END; 4 case 4 

END; 4 hpib 4 
4 2 1-2-5 4 active_fen_value :» step_125( active_fcn_value, 

direction ~ 
); 

4 3 10Z of span 4 acuve_increnent : = 
SKN( ( entry_chj|uad(eh_span_sumilui) / 

quad_ten~ 

4 4 •/- 1 4 
4 scaled 4 
4 5 4/1 scale/div 4 BEGIN 
4 scaled 4 index 

active increnent :* 
SlGN( quad_scaied_one, direction ); 

fjet.active( 9et_log_Bcale_div_3, 
active scale 

): 
active increnent :• 

SIGN( QURD( cntry_ch_raal(ch_scale) 1 

scale„factors[ index ] 

direction 

END; 
4 6 undefined 
& 7 •/" scale/div 4 active increnent :• 
4 unsealed 4 SIGN, QUA0( entry_ch_reai(ch_scale) ), 

direction 
); 

10Z of valutA acUve_incren*nt : = 
scaled 4 SIGH( ( active_fcn_value / quad_ten ), 

direction 
); 

J 9 •/- 1 4 active increnent := 
i unsealed 4 SIGH( 1, direction ); 
i 10 +/- 10 & active_increnent := 
& scaled 4 SICN( quad_ten_ecaled, direction.); 

END; 4 case 4 

I 8 
4 
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END; 4 if 4 

releaie( active_function_rin ); 

END; 4 etep_entrv 4 

IF step_algorithn <> hpib_function THEN 
BEGIN 4 i f <> hpib_function 4 

IF steo algorithn <> step function THEN 
BEGIN 4 i f 4 

IF active_increnent » 0 THEN 
active~inerenent := SIGN( 1, direction ); 

active_fcn_value i* active_fen_value • 
active"incfenent; 

END; 4 i f 4 
enter_active_function; 

END; 4 i f <> hpib_function 4 

SACTIVE.UDRK.PDS510 

REJECT; 
COIUIENI 

THU, DEC 22, 1983, 10:21 Rfl PAGE 14 

* KEYPfiD flLGORITHflS: 
* 0 - keypad disabled 
* 1 - teminator keys represent positive exponents 
* 2 - tenunator keys represent negative exponents 
1 3-7 undefined 

PROCEDURE keypad entry( teminator ); 
VALUE teminator; 
INTEGER tTHtnatnr-
BEGIH 4 keypad_entry 4 

INTEGER position; 

IF keypad algorithn <> 0 THEN 
BEGIN 4 i f 4 

acquire( active_function_rin ); 

4 0^ keypad disabled 4 

4 0 <« teminator « 3 i 
CP.SE keypad algorithn OF 

BEGIN & case 4 
4 0 keypad disabled 4 ; 
& 1 positive exponent 4 teminator := 3 • teminator; 4 3 <= t <= 6 4 
4 2 negative exponent 4 teminator :* 3 - teminator; 4 -3< = 1 <* 0 1 

END; 4 case 4 

4 log_scale_factor_div_3 * 4 for 1312 4 
teminator :« teminator • log_scale_factor_div_3; 

4 0 <= teminator <= 10 4 

entry_array[-1] := entry_array[-1j t keypad_suffix_siie; 
append_»tring[ entry, keyp*d_suffix[teminator] ); 
posittcn :- 1; 
active_fcn_value := CNV9fl( entry, position ); 
entry_array[-1] := entry_array[-1] - keypad_suffix_si2e; 

enter_active_function; 

releaset active function rin ); 
EHD; 4 if i 

send( entry_stnng_ready ); 4 finiihed uith string 4 
4 cones after enter_active_function 4 
4 to hold off parser for "TSn" end. 4 
4 Prefer placing i t before. 4 

EHD; 4 keypad_entry 4 
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REJECT; 
COntlENT narter value entry 

M=t1RRKER" RLGORITHnS: 
0 - "'flfiRKER" is inconsistent for current active function 
1 - use narker sunulus value (e.g. for center frequency) 
2 - use narker amplitude (e.g. for reference value) 
3 - use narker Magnitude (e.g. for nagnitude offset) 
4 - use narker phase (e.g. for phase offset) 
S-F undefined 

QUAD PROCEDURE quad_nkr_anplitude; 
BEGIN 4 quad_nkr_anplitude 4 

USER3 tenp_uier3; 
REAL tenp^real * tertp_user3 • 2; 

tenp u»er3 :» Marker value( active narker ); 
IF scaled THEN 

BEGIH 4 i f scaled 4 
tenp real := tenp real * ecale factor; 
IF log_scale_factor_div_3 <> 4~THEN 

tenp real :« tenp real * 
1000.0 * REBLUog scale factor div 3 - 4); 

EHD; 4 if scaled 4 
quad_nkr_anplitude := QUflD( tenp_real • 0.5 ); 

END; 4 quad_nkr_anplitude & 

SUBROUTINE narker_value_entry; ENTRY; 
BEGIN 4 narker_value_entry 4 

COnnENT anplitude, nagnitude, and phase are aluayt scaled reals, 
stinulu9 value is aluays a quad. 

acquire( active_function_rin ); 

CASE nkr algorithn OF 
BEGIN~4 case 4 

4 0 4 tell( inconeistent_operation ); 
4 1 stin 4 active_fen_value := nkr_stinulus_at_pt(activejiarker); 
4 2 anpl £ active~fen\alue := quad_nkr_anplitude; 
4 3 nag & active~fcn~value := quad_nkr_anplitude; 
& 4 phased active fen value :* quad nkr anplitude; 

END; 4 case 4 

IF get_active(get_nust_be_positive, active_function) = 
nake_positive THEN 

active..fcn_value := ABS(active_fcn_value); 

enter_active_function; 

releaset active_function_nn ); 
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EHD; £ narker_value_entry £ 

SttTM.WMK.PDSSIO 

REJECT; 
CNMENT 
*>** tt t t t t t t t »********«*•.• 
* 
*t*t***t*>,**ttt*tt**tt*lti 

THU, DEC 22, 1983, 10:21 RR 

l*lt*tt***t*ltittt*< 
!•***t************************************ 

PROCEDURE nerker_to( tojunjux ); 
VRLUE to_nin"nax; 
IMTECCR to nirfnax; 
BEGIN & narker'to £ 

INTEGER tiiiTpt, 
MX_pt, 
pointjxwiber; 

RERL nin, 
tux; 

nin_nax( tMf̂ _ch_»toc»le(ch_f_•*•#), 
step_si2e, 
graticule_type(curT*nt_entry_eh) <> rectangular, 
nin, 
ninj)t, 
nax, 
naxjjt 

point nunber :• IF to nin tux • nfcr to nin THEN ninjit 
ELSE Mx_pt; 

set_entry_ch_quad( entry_stinulus_at_point( pointjmnber ), 
ch active i»arker[ active nariter ) 

i; " 
s*lect_narker( active_narfcer ); 

END; L narker to £ 

ENTRY; 

SRCTIVE.WORK.P0851O 

NEJECT; 
COItflENT 

PROCEDURE auto scale; 
BEGIN & auto_scale £ 

BOO LEAH grat type; 
INTEGER i t in j t , 

nax_pt, 

THU, DEC 22, 1983, 10:21 RH PRGE 18 

RERL 

psrjn_index, 
fomat index; 

& centralized nultiple-usage code £ 

& scale * 6 £ 
1 scale * 5 £ 

referenee_value, 
referencejaffset, 
center_value, 
scale_value, 
tenp_real; 

OUflD tenp'quad; 
INTEGER POINTER src, 

dst; 

SUBROUTINE conpute.scale; -
BEGIN i conpute_scale £ 

scale v̂alue := nax - center_value 
tenpji-eal := center_value - nin 
IF tenp_real > icale_value THEN 

icale value : = tenp real/5 
ELSE 

•cale_vaiue :- icale_value/5; 
tenp_quad :* OUADf scale_factor * scale_value ); 
tenp_quad := step_125( tenp_quad, step_up ); 
tenp_quad := linit_quad( tenp quad, acuve_tcale ) 
•cale_value := RERL(~tenp_quad 7 * unscale; 

END; £ conpute_scale £ 

grat_type := graticule_type(current_entry_ch); 

mn_nax( entry_ch_double(ch_f_bate), 
step_size, 
grat_type o rectangular, 
nin, 
nin_pt, 
nax, 
naxj>t 

IF grat type = rectangular THEN 
BEGIN £ if rectangular £ 

£ find a nice nunber near the center-line of the data £ 

center_value := (nax • nin) / 2; 
tenp_quad := QUHD( scale_factor * center_value J; 

SfiCTIVE.U0RK.PD8510 THU, DEC 22, 1983, 10:21 Rfl PAGE 19 

tenp_quad := step_125( tenp_quad, 0 ); £ 0 » no direction £ 
center_value :> RERL(tenp_quad) * unscale; 

conpute_tcale; & best guess before knouing actual ref.val. £ 

£ center_value ws the initial guess, reference position £ 
£ can cause Uniting or a non-nice value, so fix things up.£ 

reference_offset :* scale_value * 
(entry_eh_real(ch_ref_position) - 5.0J; 

reference_value :» center_value • reference_offset; 
te«p_quad":= QUHDt scale_factor » referencejvalue j ; 
tenp~quad :* step_125( tenp_quad, 0 ); £ 0 * no direction £ 
tenp~quad := linit_quad£ teiip^quad, active_ref_value ); 
referencejvalue :=~R£fiL(tenp_quad) * unscale; 

£ Uniting and/or 1-2-5 roundoff can iwve reference value £ 
£ significantly, so recompute scale for the neu ref value. £ 

center_value :« reference_value - reference_offset; 
conpute_scale; 

END & if rectangular £ 
ELSE 

BEGIN £ else polar £ 
tenp_quad := Ol)RD( scale_factor * nax ); 
tenp̂ quad := step_125( tenp_quad, step_up ); 
r*ference_value := REAL( linit_quad( tenp_quad, 

active_ref_value 

* ) * unscale; 
scale value := 0.2 * reference value; 

END; £ else polar £ 

paran̂ index :• entry_ch_integer(ch_paran); 
fomat_index entry_ch_integer(ch_fomat); 
IF type_of j)rat( fornat_Index ] o rectangular THEN 

fornat_index := fnt_Tog_polar; £ all polars use sane values £ 
set_entry_eh_real( referencejvalue, ch_ref_value ); 
urtjiisp_real( RDRS( ref_value{ fornat_index, 

entry_ch_integer(ch_paran), 
current_entry_ch 

). 
reference value 

); 
annotate__ref_value; 
set_entry_ch_real( scale_value, ch_scale ); 
urt~disp realf flDRS( scalcf fornat'index, 

entry_ch_integer£ch_paran), 
current entry ch 

] " " 
). 

scale value 

http://SfiCTIVE.U0RK.PD8
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); 
update_scale; 4 includes partial( update_f ) 4 

9el«t_aetive_function( active.previous ); 

END; & auto_tcal< 4 
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REJECT: 

COfWEKT output active 
a 

PROCEDURE output.active; ENTRY; 
BEGIN 4 output active & 

BYTE ARRAY output_arrayt>1:stnng_ei2e]; 
RLPHA output's! ring; 
DOUBLE fnt; 

acquire! active_function_rin ); 

4 initialize string 4 
output_string :> BDRS( output_array ): 
output_string :» init_string("«itput_string, itring_si» ); 

IF display fomat <> 0 THEN 
BEGIH 4~if 4 

fnt :* fomat_taalc[ o*rtput_fonut J; 
4 enter fomat Bias (scale factor) 4 
fnt :« fnt • (Iog_scale_facter_div_3 * 48): 4 48 <= 3*16 4 
output_string :> fomat_quad( «tive_fen_ value, 

output string, 
fnt 

); 
END; 4 if 4 

urt_pubib_string( append_ch(output.string, neuline) ); 

rolease( active_fi»nction_rin ); 

END; 4 output_active 4 
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lEJECT; 
COnnEHT output identifier 

ktttAt*kltk»kk»t»ttt*ttkktttttttkS,kk*t:*kk*ktkt*nA*k*tkkkk»kktkkt*ktki*ttA 

PROCEDURE output identifier; EHTRV; 
BEGIN 4 output identifier & 

BYTE ARRAY output_arrayl-t:etring_i«e]; 
ALPHA oulput^string; 

4 initialize airing 4 
output_string := ADRS( output_array ); 
output~string := init_itring( output_ttnng, string_size ); 

append_strmg( output_stnng, "HP8510R, " ); 
append_»tring( output~strjng, 

active~function label[ active revision ] 
); " 

urt_pubib_atnng( append^ehtoutpu^etring, neuline) ); 

EHD; 4 output_identifier 4 
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REJECT; 
COnnEHT init active 

A»kkkkkktk»»t»tkkkkkkktttkkkkkkkktkkkttktkkk»kkk*tt*ttkktk**tkkkt*kktitt 

PROCEDURE init active; ENIRY; 
BEGIN 4 init active 4 

INTEGER POINTER intjrtr; 
DOUBLE tenp_dbl; 
INTEGER tenp_dbl_upper = tenp_dbl, 

tenp_dbl_louer - tenp_dbl*2; 

4 use INTEGERS — label nay be in display 4 
STPNTR( int_ptr, RDftS( active_function_label[active_revnion] ) ); 
tenp_dbl := RORS(revtsion_array); 
int j t tr := tenp dbl upper; 
STPNTR( int_ptr7 ADRS(intj.tr)*2 ): 
int_ptr := tenp_dbl_lwer; 

STPNTR( peek_n_poke, initialjjeek.njoke.addr ); 

END; 4 init_active 4 

EHD* 
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INTEGER CONSTANT 

INTECER CONSTANT 

INTEGER CONSTANT 

THU, OEC 22, 191 

itep_up = 1, 
ttep doun - l ; 
(0 0, 
c3 = i . 
*6 2, 
«9 3; 
f*r_1o_mn = 0, 
nhr to nax = T; 
keypid_soffix_siie = 5 

ft. cannot change 4 
ft built into fcnft 

ft nax keypad suffix * 1 ft 

FRCTIVE2.U0RK.PDS51O THU, DEC 22, 1983, 10:21 I 

•FILE cactive2.uork; 

EXTERNAL INTEGER activejunction; 

PROCEDURE select active off( uhich function ); 
VALUE which function; 
INTEGER uhich"function; 

PROCEDURE rpg entry( rpg_value ); 
VALUE rpg'value; 
INTEGER rpg value; 

PROCEDURE step entryf direction ); 
VALUE direction; 
INTEGER direction: 

PROCEDURE keypad entry'terninator); 
VALUE teminator: 
INTEGER teminator; 

SUBAOUTINE nariier.value.entry; 
PROCEDURE narker tot nin_nax ); 

VALUE nin nax; 
INTEGER nin nax; 

PROCEDURE auto scale; 
PROCEDURE output active; 
PROCEDURE output'identifier, 
PROCEDURE init active; 

EXTERNAL; 
EXTERNAL; 

EXTERNAL; 
EXTERNAL; 
EXTERNAL: 
EXTERNAL; 
EXTERNAL; 

THU, DEC 22, 1983, 10:21 An FACTTBL.U0RK.PD8510 

•FILE catable2.uork; 
• FILE fatables.uork; 
•FILE falabel.uork; 

INTEGER PROCEDURE get_actlve( source, function ); 
VALUE source, function; 
IHTEGER source, function; 

ALPHA PROCEDURE ch active aufflxf function, ch ); 
VALUE function, ch; 
INTEGER function, ch; 

ALPHA PROCEDURE active sufflx( function ); 
VALUE function; 
INTEGER function; 

DOUBLE PROCEDURE active format! function ); 
VALUE function; 
INTEGER function; 

DOUBLE PROCEDURE ch active fomat( function, ch ); 
VALUE functlonT ch; 
IHTEGER function, ch; 

BOOLEAN PROCEDURE active.linitst nin, nax, function ); 

SACTTBL. U0RX.PD851O 

n68KL,F 
BEGIN 

THU, DEC 22, 1983, 10:21 An PRGE 1 

ft for active, functun^label 8. 

EXTERHRL; 

EXTERHAL; 

EXTERNAL: 

EXTERNAL; 

EXTERNAL; 

• FILE 
• FILE 
• FILE 
• FILE 
• FILE 
•FILE 

catable2.uork; 
fatables.uork; 
cchtable.uork; 
fchtable.uork; 
fchtab2.uorx; 
cdatap.uork; 8. for nax_fornat 8. 

VALUE function; 
OUAD nin, nax; 
INTEGER function; EXTERNAL; 

PROCEDURE ch_set_active_llnits( nin, nax, function, ch ); 
VALUE nin, nax, function, ch; 
OUAD nin, nax; 
1NIEGER function, ch; EXTERNAL; 

PROCEDURE set_active_linits( nin, nax, function ); 
VALUE nin, nax, function; 
QUAD nin, nax; 
INTEGER function; EXTERNAL; 
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•EJECT; 
ConnfNT 

tt«ft«t***aaat**taa*a*aa**aaaat**a***tttt*atata**t**tatt*ttta*«t*t*t*t*t'a 

INTEGER PROCEDURE ch_get_active( source, function, ch ); 
VALUE source, function, ch; 
INTEGER source, function, ch; 
BEGIN 4 ch_get active 4 

INTEGER POINTER integer table; 
BYTE POINTER byte table » integer table; 
INTEGER index, 

dependency; 
BYTE type; 

STPNTR( inttger_table, Ktive_tablcs(f«irce] ); 
type :• ictive_table_typ«[sourcel; 

If type « byte type THEN 
BEGIN 

index :« byte table! function ] ; 
IF index < 0 THEN 

dependency :« byte table[index]; . 
END 

ELSE 8. type * integer type 4 
BEGIN 

index :• integer tablet function }; 
IF index < 0 THEN 

dependency :* integer tablejindex]; 
END; 

IF index < 0 THEN 
BEGIN 4 i f & 

IF dependency • fornat_dependent THEN 
index :• index • ch~integer( ch_fornat, ch ) 

ELSE IF dependency = donain_depeodent THEN 
index :» index t ch integer( ch donam, ch ) • 1 

ELSE 
index :* index * ch_integer( ch_fornat, ch ) * 

ch_integer( ch_donain, ch ) * nax_fornat; 

IF type » byte_type THEN 
index .*» byte_Uble[index] 

ELSE 4 type * integer_type & 
index ; = integer table[index}; 

END; 4 i f 4 

ch_get_active := index; 

END; 4 chjet_active 4 
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REJECT; 
CDAREHT get active 

a 

taiatia*i)ftaft»i.aittae«iattttaAaaa*ia**aa«taa**taaaa*«t*t**aaaaaiatt*at*ai*a 

INTEGER PROCEDURE get_active( source, function ); 
VALUE oource, function; 
INTEGER source, function; 
BEGIN 4 get active 4 

ENTRY; 

get_active ;« cft_get_active( source, function, current_entry_ch J; 

END; 4 get_active 4 

SACTTBL.U0RK.PD851O 

REJECT; 
COfWENT 
• •.taataftaataatf 

THU, DEC 22, 1983, 10:21 fln 

ttt***tktt> 

t e * a t t * t t a i . t a t i * a f a t * * * * i t i a * a i 

aaaaaaataaaaaaiaaatxaaaaiaataai tiaataaaaaaaxaaaaataia 

ALPHR PROCEDURE ch active luffix( Function, ch ); 
VALUE function, ch; " 
INTEGER function, ch; ENTRY; 
BEGIN 4 ch_active_suffix & 

eh_active_suffix := suffix[ ch_get_active{ get_suffix_index, 
function, 
ch 

) 

END; 4 ch active suffix 4 

SACTTBL.U0RK.PD851O THU, DEC 22. 1983, 10:21 Rn PAGE 5 

REJECT; 
connEHi 
a*aa*a*a-**tt**tt*tt**aa*a*aa******aa**aa**tti 

active suffix 

aatattaiaaaaaaaaaattaaaai laaaiaattaataaaaatti 

ALPHA PROCEDURE active iuffix( function ); 
VALUE function; 
INTEGER function; ENTR1 
BEGIN 4 active_suffix 4 

active suffix ;e ch active suffix( function, current_entry_ch ); 
END; 4 active_suffix 4 

1 
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•EJECT; 
CuWlEAI ch active fomat 
aaae*aait*aateiiaa*aa»itiaeaaaaaaeaaaiaaat*x«aaaa»laaaa»aiXaaa««al*taaaaa 

aaaaaataaaaaiaeaiattkaaaiaeaaaaaeaaaataaaeaaaeaaaaaaataaaaaaaaaaaaaaaaaa 

DOUBLE PROCEDURE ch active fornatt function, ch ); 
VALUE function, ch; 
IHTEGER function, ch; ENTRY; 
BEGIN 8, ch active fomat » 

INTEGER'index;' 
DOUBLE fnt: 

index :• chjet active! ?et fomat index, function, ch ); 
fnt :• fomattablel index 1; 
IF index * 2 THEN 8, value la ttored in ecaled fom 8. BEGIN t i f atored ecaled 1 

index :> chjet active! get log_scsle div 3, function, ch ); 
fnt :• fnt OR (index • 41);" " " «.4|x3«Hi 

END; I i f etored ecaled I 
ch_active,fomat := fnt; 

END; I ch_active_fomat I 

SKTTIL.Wtt.PDJSlO 1KJ. DEC 22, 19>3. 10:21 An PAGE 7 

•EJECT: 
C0N1CNT active fomat aaaaaaaaeeeaaeaeaaaaeiaeaaaiaMeeaaaaieaaaeaaaaaaaaaaaeeeaiiaaeaaaaaaaaa 

aaaaaaaaaaaaaeeaaaaaeaeaaaaaaiieaiaiataaextaaeaaaaeaaeaeaaaaaaaaeaaaitai 

DOUBLE PROCEDURE active fomatl function ); 
VALUE function; 
INTEGER function: ENIRY; 
BEGIN 1 active_foreat 8. 

actlve_fomat := ch_Ktave_fonut( function, current_entry_ch ); 
ENO; 8, active_fomat & 

SACTTBL. U0RK.PDSS1O THU, DEC 22, 1983, 10:21 AH PAGE 8 

• EJECT; 
COnnEHT active l i n i t i a**t**it*t«>ii«ti>ti**at*tttix*«****a**a*ft*iiai*a»*aa***ti*ft*aial*i*ta* 

ia**t*»*i*ti*iaiti»,i*t«iii**ii»x*(x*iitt*i«*iii»xt*i*»i**ajtit*it*tit*ii* 

BOOLEAN PROCEDURE active limts( nin, nax, function ); 
VALUE function; 
OUAD nin, nax; 
INTEGER function; ENTRY; 
BEGIN i active linits S. 

INTEGER index; 

index := get_active(get_nin^linit_index, function); 

IF index <> 0 THER 
BEGIN 8 if 1 

nin : = l inlt[ index ] ; 
nax := linit[ get actlvet get nax Unit index, function ) ] ; 

END; i i f 8. 

active_linits := (index <> 0); 

END: & acuvejinits 8. 

SACTTBL.U0RK.PD8S1O THU, DEC 22, 1983, 10:22 An PAGE 9 

REJECT; 
COnnEHT ch set active linits 
ti**(it*itateeaaaaaaaaa*t*xi*ti«**ta*taittt*tax**i*>t«Xiitttat«aaia*ta«i 
*iti*ttattt*aati»iaaiiaiix*t**i*aaaai**a**************** *»a**ta*sxa**i*» 

PROCEDURE ch_set_active_liniti( nin, nax, function, ch ); 
VALUE nin, nax, function, ch; 
QUAD nin, nax; 
INTEGER function, ch; ENTRY; 
BEGIH 8. ch set active linits 8 

INTEC£R~index; 
INTEGER POINTER source, 

dest; 
DOUBLE address: 

index := ch_get_actlve( get_nin_linit_index, function, ch ); 

IF index <> 0 THEN 
BEGIN 8. i f 1 

address :* AORS(linit) t ALEFT(index,3); 
STPNTRI source, AORS(nin) ); 
STPNTRt dest. address ); 
HOVE dest := source, »(4); 

index : = ch_get active( get nax l init index, function, ch ); 
addreae := AORSriinlt) • ALEFT(Index,3); 
STPKTRC aource, ADRS(nax) ); 
STPHTR( dest,. addreis ); 
hOVE dest :• source. »(4); 

END; 8. if 1 

END; & ch_set_active_linite 8 
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SACTTBL. UDRK.PDSS10 THU, DEC 22, 1913. 10:22 Rfl PAGE 10 

•EJECT: 
COWENT set active linits 
» 

PROCEDURE set_active_limti( mn, nax, function ); 
VALUE nin, nax, function; 
OUAD nin, nax; 
INTEGER function; ENTRY; 
BEGIH 4 set_active_lim.ts 4 

ch_set_active„liniti( win, wax, function, current_entry_ch ); 

EHD; 4 set_activ«_liRits 4 

EHD* 

CRCTV0.UDRK.PDI510 THU. DEC 22, 1913, 10:22 Rfl PIKE 1 

REAL CONSTANT icale_factor 
elecjielay_feetor 
unscale 
unscale_elec_delay 
scaled Jwndredth 
scaled'thnuaandth 

OUAO CONSTANT quad.scaled̂ .one 
o,uad_aux_out_scaled 
quad_ten 
qgafl_ten_scaled 
ô iadjiondred 
ouad'thousand 
qusd_sca1edjwndretti 
ouad'scaled'tuentieth 

INTEGER CONSTANT stnng_size 

« 1.0*12, 
» 1.0*15, 
« I.Of-12, 
= 1.<*-15. 
« I.OtIO, 
• 1.0*9; 

& 1/scale 

4 scale/100 2. 
& scale/1000 4 

> 1000000000000, 
* 4882812S0O. facaled 10/20484 
= 10, 
* ICXXWWrOOOOOOO, 
* 100, 
« 1000, 
* 10000000000, 
* 5O00OO00OCO; 
> S4; 

FRCTVO.UORK.PDSSIO THU, DEC 22, 1983, 10:22 Rfl 

•TILE cactvO.uork; 
EXTERNAL INTEGER log scale factor div 3; 
EXTERKAL INTEGER POINTER peek n_poke; 
EXTERNAL INTEGER active function; 
EXTERNAL QUAD activejcn_value; 

rpg_algonthn; 
atep_algorithfi; 
nhr_algonthn; 
keypad algorithn; 

EXTERHRL BOOLEAN scaled! 
EXTERNAL BYTE display_fornat; 

PROCEDURE enter active function; 
OUAD PROCEDURE llnit_quad(nunber, function); 

VALUE nunber, function; 
OUfiD nunber; 
IHTEGER function; 

EXIERNRL BYTE 
EXTERNAL BYTE 
EXTERNAL BYTE 
EXTERNAL BYTE 

SRCTV0.UDRK.PDS510 

I.eSKL.P.'actvO" 
BEGIN 

THU, DEC 22, 1983. 10:22 HPI 

RFILE 
•FILE. 
RFILE 
•FILE 
•FILE 
•FILE 
KFILE 
SJFILE 
RFILE 
ttFlLE 
NF1LE 
RFILE 
KF1LE 
RFILE 
"FILE 
RFILE 
•FILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
•FIU 
RFILE 
RflLE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 

fchtable.uork; 
fchtab2.uork; 
cchtable.uork; 
Fnarkfr.uorx; 
f kernel, uork; 
crint.uork; 
f control.uork; 
fpubib.uorx; 
cactvO.uork; 
cactvl.uork; 
factvS.uork; 
ffnt.uork; 
ccontvar.work; 
fcontv2.uork; 
fdatapt .uork; 
fchpf r.uork; 
facttbl.uorx; 
f st ring, uork; 
fconnand.uork; 
fstinull.uork; 
fcnvSx.uork; 
cneuljne.uork; 
Tdonain.uork; 
fannot.uork; 
f trace, uork; 
fstdeZ-uork; 
fprivib.uark; 
fprivib2.uork; 
ftltle.uork; 
futil.uork; 
fchdata2.uork; 
fdispran.uorx; 
fnathfun.uork; 
ftestBet.uork; 
f gratic.uork; 

4 for ch_integer 4 

4 for acquire and release 4 
4 for active_function_rin 4 

4 for n_sueep 4 
4 for request_nask and set_..._address 4 

4 for scale constants 4 
4 for active_... 4 

4 for fornat_ouad and fornat_real 4 
4 for nax_paraneter 4 

4 for rebuild 4 
4 for control_data_proc_freq 4 

4 for elec_delay."scale, ref_... 4 
4 for get_active, etc. 4 

4 for set stinulus node and set sux out 4 
4 for CNV92 4 

4 for neuline 4 
4 for update_donam_vars 4 

4 for update_scale and annotate,rev_value 4 
4 for annotate_re?_position 4 

4 for cal_«td_addr, std_id, and std_class_(lenent 4 
4 for urt_pnv_ib and urt_priv_ib_source 4 

4 for get_ and set_priv_ib_lun 4 
4 for ielect_title_chjr 4 

4 for tell and nam 4 
4 for srq_nask, etc. 4 

4 for urtjJisp_,.. 4 
4 for «peed~of_lIgtit 4 
4 for build"test_set 4 

4 for type_of_grat 4 

OURD PROCEDURE CNVZR( nunber); 
VALUE nunber; 
REAL nunber; 

REAL PROCEDURE CHVR2(mmber); 
VALUE nunber; 
CURD nunber; 

PROCEDURE signal_init(signal,count); 
VALUE signal,count; 
INTEGER signal,count; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL: 

INTEGER CONSTANT copyright := 215; 
ALPHA CONSTANT copyright notice := 

" Copyright "•copyright*" HEWLETT-PACKARD COHPRNY 1983"; 
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SKiVJ.UWK.PO 1510 THU, DEC 22, 1913, 10:22 Ml PACE 2 

INTEGER COHSTRKT wjurktr :« S; 4 berrwctf fan snarker 4 

tUWRL DOOLfAM scaled; 4 active fen value is scales' 4 
WJWflL INTEGER log scale factor div 3; 4 indicates scale factor size 4 
CL08RL INTEGER active.fijnction;-

GLD6RL QUAD active_fcn_value; 4 an "own" variable for this nodule 4 
BUflD active_fcn_alt_value; 1 an alternate value for display. & 

GIOBRL INTEGER POINTER peek n̂ poke; 
GLOflfll BV1E rpa algorithn; 
GLOBAL BYTE step algorithn; 
GLOBAL BYTE nkr algorithn; 
GLOBAL BYTE keypad algorithn; 
GLOBAL BYTE display fornat; 
INTEGER units; 
REAL scsle_nuluplisr, 

iMcaIe_Miltiplicr; 

4 peek and poke address & 

T̂VO.UOtPC.POISIO THU. DEC 22, 1583, 10:22 All 

•EJECT; 
COfinENT 

fti*ttiatt«tft*a^^ 

OUAD PROCEDURE tinitu«uad(nunber, function); 
VALUE nunber, function; 
OUAD nunber; 
INTEGER function; ENTRY; 
BEGIN 4 Unit quad 1 

QUAD nin. 

IF active Units( nin, nan, function ) THEN 
IF minber <• nin THEN 

l ini t quad :* nin 
ELSE IF mtnber » nax THEN 

linit_quad nax 
ELSE 4 nin « nunber <• nax 4 

Unit quad :« nunber 
ELSE 1 do not Unit 4 

linit_quad :* minber; 

END; 4 linit.quad 4 

SACTV0.U0RK.PD851O 

REJECT; 

connEHT 

THU, DEC 22, 19E3, 10:22 fin PAGE 4 

dllolay_active_fcn_value 

PROCEDURE display_active_fcn_value; 
BEGIN 4 di«play~active_fcn_value 4 

REAL active fen real; 
DOUBLE fnt; 
BYTE RRRfiY display array[-1:stnng size]; 
ALPHA di splay's t ring; 
SURD POINTER valuejtr; 

4 initialize string 4 
display_string := RORSt display_array ); 
diBpliy_string := init_string( display_string, stnng_siz( ); 

4 get fornat see "suffix" table For constant declarations. 4 
IF ( (units=2) OR (wmts=5) OR (units=l5) ) THEN 4 suffix is dB 4 

display fornat : = db Fornat 4 avoid nd6,etc4 
ELSE 4 nornal (non-dB) suffix 4 

display^fomat := get_active(get_fomat_index,active_function); 

IF display fornat <> 0 THEN 
BEGIN 4"if 4 

fnt := fon.at_table[ display_fornat ] ; 
4 enter fomat bias (scale factor) 4 
fnt := fnt OR (log_scaleJactor_div_3 * 43); 4 18 <= 3*16 4 

append_string( fomat__quad( 
IF get active(get display alt value, active function) 

= display_alt THEN " 
active fen alt value 

ELSE 
active_fcn_value, 

display string, 
fnt ), 

Suffixf units ] 
): 

IF active_function * active_scale THEN 
append string! display string, "/div" ); 

EHO; 4 if 4 
4 f i l l neu string 4 
print_big_stnng( display_string. 

entry_si;e2, 
IF entry flip flop THEN entry disolay2 

ELSE entry? display^ 
); 

entry_fljp_flop := NOT entry_flip_flop; 
4 turn off""old string 4 
prmt_string( '"*, 

entry_size?, 
IF entry_flip_flop THEN entry_display2 

ELSE entry<\.display2 

SACTVO.UORK.PDS510 

): 

THU, DEC 22, 1983, 10:22 An 

4 print the auxiliary string - - nay be blank 4 
4 active^tnle does tone special formatting itself 4 
IF active_function o active tit le THEN 

BEGIN 4 if 4 
IF units = 6 THEN 4 seconds — add distance readout 4 

BEGIN 4 if 4 
active_fcn_real :> R£AL(active_fcn_value) * 

speed_of_light; 
active_fcn_real := active_fcn_real*unsca]e_nultiplier; 
append\trlng( fornat_real( active_fcn_real, 

entry_aux, 
fornat_table[ 

distance fomat ) 
suffix[ distance suffix J 

): 
IF active_function ' active_icale THEN 

append'stringt entry aux," "/div" ); 
ENO; 4 if 4~ 

print stringtentry aux,entry aux sizc2,entry aux displays); 
END; 4 if 4 

END; 4 display_active_fcn_value 4 



103 
4,641,086 

104 

THU, DEC 22. 1983. 10:22 Ml PACE S 3ACTVO.I.ORX.PD8510 

I EJECT; 
COflflENT 
»**t*)tt»kfi*tttk*t*k*t*****»1t*tttktttkliHI 
« 

SUBROUTINE aetivate_narker; . 
BEGIN 4 activate'narker 4 

1 l init here for both select_ and enter_ to assure that no A 
& narder n activated outside of the current stimilus range. 4 
active_fcn_value := limt_quad(active_fcn_value, active_function); 
set_entry_ch__9uad( active_fcn value, 

get_activeTget_ct.t*bie_index, active_function) 

active_fcn alt_value :> nkr_stinulus_v«lue; 4 align on a point X 
put.narkert,* active_t.ari.er }; 
4Vinotate_rtkr_value; 

END; 4 activate narker & 

SKTVO.WKK.PD8510 THU, DEC 22, 1983, 10:22 fW PAGE 7 

•EJECT; 
CDnnENT check update donam 
a 

SUBROUTINE eheck update donain; 
BEGIH 4 check update donam 4 

IHTEGER nkr; 

IF ( (ch_integer(ch_gating,1) » gate_on) OR 
(ch integer(choating,2) * gate'on) 

) THEN 
update_do«uin_vars; 

FOR nkr :* naxjurfeer TO (nax_nartier • 3) DO 
put_Birker( nkr ); " 

EHD; 4 checfc_update_donain 4 

5ACTVO.UORK.PD8510 

•EJECT; 
COnnEHT 

THU, DEC 22, 1983, 10:22 RH 

i * t a n * OA*!** I 
select active function 

PROCEDURE select active function( uhich function ); 
VRLUE uhich function; 
INTEGER uhich_function; 
BEGIH & select active function 1 

INTEGER algorithn," 
index, 
addr; 

REAL active fen real; 
INTEGER POINTER sre, 

dst; 
REAL POINTER realjtr = dst; 

acquiref, active_function nn ); 
clear_stnng( entry_aux 7; 
IF uhich_function < 

active_function 
active_previous THEN 

= uhieh_function; 

4 label the display 4 
print_big_strwg( active_function_label[ active_function ] , 

function_size2, 
function"display2 

index :* get_active( get_chtable_index, 
units : = get_active( get_suffix_index, 
algorithn :» get_active( get_a!gorithns, 

active_function ) 
active_function ) 
active_function J 

>tep_algonthn 
algorithn 
rpg__algorithn 
algorithn 
nkr_algonthn 
algorithn 
keypad_algorithn 

' algorithn FIND ZOOOF; 
' RIGHT( algorithn, 4 ); 
• algorithn AND XOOOF; 
' RIGHT( algorithn. 4 ); 
: algorithn AND ZOOOF; 
• RIGHT( algorithn, 4 ); 
• algorithn AND X0007; 

log_scale_factor_div_3 := get_active( get_log_scale_div_3, 
active function 

); 
scaled := (log_scale_factor_div_3 <> 0); 
scale_nultiplier := scale_factors(log_scale_factor_div_3); 
unscalejiultiplier := un3caIe_factors[log_scaIe_factor_div_3); 

CASE aet active(get chtable type, active function) OF 
BEGIN~4 case 4 

4 none 4 ; 
4 byte & ; A bytes are no longer used in the chtable 4 
A integer 4 active_fcn_value := entry_ch_integer( index ); 
A user3 4 ; 4 not currently used 4 

SACTVO.U0RK.PD851O THU, DEC 22, 1983, 10:22 RH 

4 real 4 active_fen_value := entry_ch_real( index ) * 
scale_nultiplier; 

4 double 4 ; 4 not currently used 4 
4 quad 4 active fen value := entry ch quad( index ); 

END; 4 case 4 

4 do the unique stuff 4 
CASE active function OF 

8EGIH 4 case 4 
4 0 off 
4 1 start 
4 2 stop 
4 3 center 
4 4 span 
4 5 cu 
4 6 sueep tine 
4 7 source pouer 
4 8 pouer slope 
4 9 port 1 atten 
4 10 port 2 atten 
4 11 ref poi'n 
4 12 scale/div 
4 13 ref value 
4 14 unused 
4 15 title 

4 16 R groups hpib 4 
4 17 if avg factor 4 
4 18 snoottung aper.4 

4 19 sro, nask prin. 4 

4 20 srq nask secon.4 

4 21 revision 4 

4 22 aux out 4 

•et_stinulusjiode{ start_stop ); 
set_stinului_node( start^stop ); 
set_stinulus_node( center_span ); 
set_stinuius_node( center_span ); 

uarn( connand not inplenented ); 
BEGIN 4 utle~4 

tell( tltling_instructions ); 
active fen value := 48; 4 2 x initial char 4 
select'title chart 13 ); 4 1 * n/4 4 

END; 4 title 4~ 
; 4 nust be sane as R groups kbd 4 

BEGIN 4 snoothing aperture 4 
active_fcn_real : * 

REAM entry_ch_quad(ch__span_stinulu3) ) ' 
entry ch real(ch snoothing aperture) / 
100.0? 

append_string( 
fornat_real( active_fcn_real, 

entry_aux, 
fornat_table( 

a^erture_fornat 

), 
active suffixf active span ) 

"); 
END; 4 snoothing aperture 4 
active_fen_value := 

s rq_nask_p rma ry; 
active_fcn_value :-

srq_nask_seconttary; 
entry_aux := append_stnng( entry_auir, 

copyright_notice 

BEGIN 4 auxiliary output voltage 4 
acti«e_fcn_value := quad_aux_out_scaled 1 

http://active_t.ari.er
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JrXTVO.lX*K.rD4S!0 

1 23 ktycode 
4 24 elec Delay 
4 25 phase offset 
X 26 narker. 
4 77 narker? 
4 28 narker3 
& 29 narkeri 
A X narkerS 
& 31 address 
& 32 peek 
4 33 poke 
1 34 open cO 

4 35 open cl 

& 3£ open c2 

4 37 gate start 
A 3B gate stop 

4 39 gate center 4 
i 40 gate span 4 

THU, KC 22. 1983, 10:22 Ml PMC 10 

entry_ch_84Md( c h j f n t e r j w j u t >; 
MO; I auxiliary output voltage 1~ 

4 41 nag slope 
4 42 nag offset 

activate_r,arker; 
activate_narker; 
activate_narker; 
activatc~narker; 
activate_narker; 
active_fcn_value := MASC peek_nj»ke ); 
active_fcn~value :» s*ekjjxok£; 
active~fcn"value : = 0; 
BEGIN " 

STPKTBl real_ptr. 
cal std addr • cO offset 

) ; - -
active_fcn_value :« 9UAD{ scale_nultiplier * 

realjtr 
CHO; 
BEGIN 

STPNWC real j t r , 
cal std addr * cl offset ); " " 

activ«_fcn_v*lue :• IUPJO{ scalejwltiplier * 
real j t r 

): 
END; 
BEGIN 

STPNIR( real j tr , 
cal std addr * c2 offset ); " " 

active_fcn_value :• 0UflD( scale_nultiplier * 
real j i t r 

END; 

BEGIH 
active_fcn_value := 

entry_ch_quad(ch_gate_center); 
active_fcn_value :« 

active_fcn_value * 
active_fcn_value -
entry ch quad(ch gate start); 

END; 

BEGIN 
active_fcn_value := 

entry_ch_quad(ch_gate_center) -
entry jhj>»ad(ch_gate_start); 

active_fcn_value :* active_fcn_value • 
active fen value; 

END; " " 

3KTV0.UKK.I>t}|S10 

4 43 stinulus slope 4 
4 44 stinulus offset! 
4 45 rcf plane 1 4 
i 46 ref plane 2 4 
4 47 systcn zO I, 
4 4S najor addr t 
4 49 ninor addr 4 
4 SO pass thru addr 4 

THU, tXC 22, 1983. 10:22 Ml PAGE 11 

actiw_fcn_value :* jet jriv_ib_lun(najor); 
active_fcn_value :« get_pnv_ib_lun(ninor); 
active~fcn~value :» 

eetjriv_ib_lwn(priv_ibjass); 
4 active_fcn_value :* getj>riv_ib_lun(source); 
4 active"fcn_vaiue :* get_pnv_ib[lun(test_set); 
4 active_fen_value :* get_priv_ib"lun(plotter); 
4 active_fcn_value :« jet jriv~ib_luniprinter); 
A Ktive_fcn_value :» 

getjriv ib lontuser device 1) ; 
4 5C offset delay 1 BEGIN 

JTMTK rul_ptr, 
caljtdjddr • delayjff set 

xtive_fcn_value :* QUAD( ecale_nultiplier * 
n u l j t r 

END: 
BEGIN 

3TPRTft( realjtr , 
cal std addr « loss offset 

); " " 
active_fcn_value :• QUAD( scalejiultiplier * 

real j t r 

4 SI source addr 
A 52 test-set addr 
4 53 plotter addr 
1 S4 printer addr 
A SS ch M addr 

A 57 offset loss 

A SS offset zO 1 

A 59 offset nin f i 

4 GO offset nax f 4 

8. 61 std id 4 

4 £2 std class 4 

); 
END; 
BEGIN 

JTPNTR( realjtr , 
cal std addr • jO offset 

); 
active_fcn_value :« OUflO( scale_nultiplier 

realjtr 
); 

END; 
BEGIN 

STPRTRf. realjtr , 
cal std addr * f nin offset 

): " " " " 
active fen value :* real j tr ; 

END; 
BEGIN 

3TPRTR( realjtr , 
cal std addr • f nax offset 

); ' " 
active fen value :» real j tr ; 

END; 
BEGIN 

active fen value := current std id; 
END; 
BEGIN 

active_fcn_value := 1; 

SACTVO.UMK.PDS510 THU, DEC 22, 1983. 10:22 Rfl PAGE 12 

END; 
& 63 0 groups kbd 4 

END; 4 case 4 

display __activt_fcn_value; 

release! active_function_rin ); 

EHO; 4 select_active function 4 

4 nu*t be sane as I groups hpib 4 

SRCTV0.UDRK.PD8510 THU, DEC 22. 1983, 10:22 RH Pfi&E 13 

REJECT; 
CDHilENT 
• t l x * * ! * * * ! ! 

select active off 

* Turns off the active function if and only if the specified function 
* (uhich_function) is the current active function. 

PROCEDURE select active offt uhich function ); 
VALUE uhich Tunction; 
INTEGER uhich function; * ENTRY; 
BEGIN 4 select j c t i v e j f f 4 

If uhich_function * active_function THEN 
selectjctive functlon(~activejff ); 

END; 4 select j c t i v e j f f 4 
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•EJECT; 
COfWEHT enter active function 
* 
titttttiAtiiaaiiataattisftiaiitiittti** 

PROCEDURE enter_active Junction; EHIRY: 
BEGIH 4 enter active function & 

BYTE HURRY enter_array[-l:ttring_»izej; 
RLPHfl 
flURD 

BYTE 

enter_etring; 
nin, 
tenp_quad; 
active_fcn_real, 
tenp_neal; 

[ pout ion, 
tttfnjmfar, 
ch_atten_port, 
index; 

POINTER ch; 

SUM OUT I ME let atten; 
BEGIN 4 tet.atten 4 

abort_suiep; 
read_priv_ib( te«t_iet, 

attenjwbr, 
id_»trinfl( fomat jouadf active_fcn_value, 

enter_otring, 
fomat_tableI 

tett set atten fornat 
"J OR 

ZCOOOOOCO 

neuline *" OR" 

enter_itnng 
position := 1; 
active_fcn_real := CHV92( enter_etnng, poiition ); 
•et_entry_ch_real( active_fcn_real, eh_attenj>ort ); 
active_fcn_value := active_fcn_real * scale_milUplier; 
build_test_set; 
restart sueep; A also resets averaging 4 

EHD; 4 set_atten & 

A initialize string 4 
enter_string := HDRS(enter_array); 
enter_strmg := init_etring(enter_string, 

string size 
): 

clear_string( entry_aux ); 
active_fcn_value := linit_(fuad(active_fcn_value, active_function); 

& store value — done here so chtable values can be used later 4 
IF get_actlve(get_chtable_store, active_function) » store THER 

SRC TVO.UORK.P0S51O THU. DEC 22, 1983. 10:22 Rfl PAGE IS 

A none 
A byte 
A integer 
& user! 
& real 

A double 
A quad 

BEGIN A i f A 
index :« get_active( get_chtable_indeK, active_function ); 
CRSE get active(g«t chtable type, active function) DF 

BEGIN 4 case 4 
4 ; 
4 ; 4 bytes are no longer used in the chtable 4 
4 set_entry_ch_integer( active_fcn_value, index ); 
4 ; 4 not currently used 4 
4 BEGIN A real 4 

active_fcn_real :» REHUactive_fen_value) ' 
" unscale_miltiplier; 

set entry ch real( active fen real, index ); 
END; 4 real-4 " 

4 ; 4 not currently used 4 
4 set entry ch quad( active fen value, index ); 
END; icaoe~4~ 

END; 4 i f 4 

CRSE active function OF 
BEGIN 4 case 4 

4 0 off 4 ; 
4 1 start 4 IF entry ch integer! ch donain ) * 

fre«_dOMin IHEK 
wrtjiriv lb source! 

fa, 
append_ch( 

fomat_quad( 
active_fcn_value, 
enter_stnng, 
forrut_table[ 

frequency_fornat 
] 

) ) 

4 2 stop 

ELSE 
BEGIN 4 else 4 

iet_entry_ch_quad( active_fcnj*alue, 
ch start stinulus 

); 
update_center; 
check update donain; 

END; 4 else 4 ~ 
IF entry_ch_integer( thjJonain ) * 

freq_donain THEN ~ 
urt_pnv ib source( 

' fb, 
eppend_eh{ 

fornat_quad( 
active_fcn_value, 
enter_stnng, 
fomat_table[ 

f requency_fornat 
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) 

ELSE 
BEGIN 4 else 4 

iet_entry_cb_quad( active_fen_value, 
ch stop stinulus 

) : " " 
update_center; 
check update donain; 

END; 4 else 4 
IF entry ch integer! ch donain ) 1 

frtq_donain THEN * 
urt_priv ib source! 

" cf, 
append_eh( 

fornat̂ quadf 
active_fcn_value, 
enter_stnng, 
fomat_table{ 

f requency_fomat 

THU, DEC 22, 1983, 10:22 Rfl 

check update donain; 
END; 4 else 4 

IF entry_ch_integer( ehjJonain ) 1 

freq_donain THEN 
u rt j> n v_i b_i ource ( 

append__ch( 
fomat_quad( 

active_fcn_value, 
enter_stnng, 
fomat_table[ 

frequency_fomat 
J 

) 
) 

] 

) 
) 4 6 sueep tine 

ELSE 
BEGIN 4 else 4 

set_entry_ch_quad( active_fcn_value, 
ch center stinulus 

); " 
updatejtart; 
check update donain; 

END; 4 else 4 ~ 
4 IF entry_ch_integer( ch_donain ) * 

freq_donain THEN 
urtjjriv ib source! 

" df, 
append_cM 

fornat_quad( 
active_f cn_value, 
enterstrtng, 
fornat_table[ 

frequency_fornat 

ELSE 
BEGIH 4 else 4 

set_entry_ch_quad( active_fcn_value, 
ch center stinulus 

); " 
update_start; 
check update donain; 

END; 4 else 4 " 
BEGIN 4 sueep tine 4 

urt_priv_ib source! 
~ t t , 

append_ch( 
fornat_quad( 

actTve_fcn_value, 
enter_stnng, 
fornat_table[ 

tueep tme fomat 
] OR 

XOOOOOOCO 

neuline 

); 
& 7 tource pouer & 

neuline 

) 

), 

) 

ELSE 
BEGIN J els, & 

set_entry_ch_quad{ active_fcn_vilue, 
ch spin stinulus 

) ; " " 
update_start; 

END; 4 sueep tine 4 
BEGIN 4 source pouer 4 

readjjriv ib( source. 
Pi. 
append_string( 

fomat_quad( 
active_fcn_value, 
enter_stnng, 
fomat_table[ 

source_pur fomat 
J OR 

IOOO0OOC0 

), 
neulme*"OR" 
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position :> 1; 
active_fcn_real :« DrV92( enterjtnng, 

position ); 
setjntry_ch_real( act»v*_fen_real, 

ch_sou rcc jouer 

active_fcn_value :» aetive_fcn_real * 
~ scalejiultiplier; 

END; 4 sourer pouer 4 
4 I pouer slope 2. BEGIN 4 pouer slope 1 

readonv ib( source, 
* i l l . 

stipendjtring! 
foniatjuad! 

actlve_fen_value, 
enter string, 
ronut_t«ble[ 

•eurcejur fa nut 
] OS 

zooooooco 

). 
•»uiifie4-0R*' 

onto r s t ring 

poiition :« 1; 
active_fcn_nal :* CMV92( enterjtnng. 

position 
) ; 

set_entry_ch_re*l( «ctive_fen_real, 
ctt_pouer_slspe 

*ctiv*_ftn value :* active_fcn_roal » 
" scalejultiplier; 

END; 4 pouer slope 4 
4 9 port 1 atten 4 BEGIN 4 port 1 atten 4 

attenjwbr := atttnl; 
ch_atten_port := ch_atten_port1; 
set atten; 

END; 4 port 1 atten 4 
4 10 port 2 atten 4 BEGIN 4 port 2 atten 4 

atten_nnbr :* atten2; 
chjttenjort := ch_atten_port2; 
iet_atten; 

END; 4 port 2 atten 4 
4 11 ref pos'n 4 BEGIN 4 ref pos'n 4 

index := enti7jb.integer(ch_fomat); 
IF typejf_grat[ Index J <> rectangular THEN 

index :* fnt„log polar; 
urt_disp_realt ADRS( 

ref josition( index, 
en t ry_ch_intege r(c hja ran), 
currentjntryjh 
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active Fen rial ); " " 
tnrmti te_re f j o i i tion; 
partial( update f ); 

END; 4 ref pos'n 4 
BEGIN 4 scale/div 4 

index :« entryjh_integer(eh_for*at); 
IF type of grat[ Index ] <> rectangular THEN 

UGIN A~if polar 4 
index := fnt_logjoiar; 
tenp_real :»~active_fcn_r«al ' 5.0; 
•et_entry_eh_reall tenpjtal, 

> ~ ~ eh ref value 
): " " 

urt.disp.rtaK MtS( rsf_valuc[ 
index, 
entryj*_integtr(ehjaran), 
currtn1_intry_ch 

^ tenp_real 

annotate ref value; 
END; 4 i f polar 4 

•rt.disp_r«al( M*S{ 
tcale[ index, 

entry _eh_integer(chj)aran), 
current _«ntry_ch 

active Fen real 
): " " 

update scale; 
EHO; 4 scale/div 4 

4 BEGIH 4 ref value 4 
index :* entry_ch_integer(ch_for«at); 
IF type of_grat[ Index ) o rectangular THEN 

BEGIN 4 i f polar 4 
index :» fnt_logjiolar: 
tenp_rtal :*~active_fcn_real ' 0.2; 
set_entry_ch_real( tenp_real, ehjeale); 
urt_disp_real( R0RS( scale! 

index, 
entry _eh_integer(eftjaran), 
currentjntryjh 

tenpjeal 

] 

annotate scale; 
ENO; 4 i f polar 4 

«rt_diip_real( R0RS( 
refjaluet index, 

entryjh_integer(ehjaran). 
currentjntryjh 
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active fen real 

4 14 unused 
4 15 tit le 

update ref value; 
END; 4 rti value 4 

•elect t it le chart 
T • BRIGHT(-INTEGER!#ctive_fcn_valueJ, 2 ) 

4 16 # group» hpib 4 BEGIN 4 nust be sane as I groups sbd 4 
4 except for hold-off. 4 

njueep! active_fcn_value }; 4 inittallies 4 
4 takejueepjone 4 

release! aetive_function_rin ); 
uaitt takejweepjone ); 
acquire! active function rm ); 

END; 4 R groups 4* 
4 17 if avg factor 4 BEGIN 4 i f averaging factor 4 

rebuild :• TRUE; 
group_nunber :» 0; 4 reset averaging nunber 4 

END; 4 If averaging factor 4 
4 18 snoothing aper.4 BEGIN 4 snoothing aperture 4 

active fcn_real := 
REAL! entry_ch_quad(ch_span_stinului) ) * 
entry ch real(ch snoothing aperture) / 
100.07 

append_string( 
7oniat_real{ active_fcn_real, 

entryjux, 
fomat_table[ 

ap^erture_fornat 

i. 
active suffixf active span ) 

" ) ; 
partial! update J* ); 

END; 4 inoothmg aperture 4 
4 19 srq nask pnn. 4 BEGIN 4 srq nask pnn. 4 

srqjaskjrinary := active_fcn_value; 
request nask( irq_nask_prinary ); 4 DEBUG 4 
COnnENT* 4 DEBUG 4 

• request naik( LEFT(srq_nask_prinary,8) OR 
(srq_nask_secondary AND ZOOFF) 

END 
4 20 srq nask secon.4 

4 21 revision 
4 22 aux out 

, 4 srg nask prin. 4 
BEGIH 4 srq nask secon.4 

srqjaskjecondary : : active__fcn;value; 
requestja(k( L£FT(srq_nask_prinary,8) OR 

(srqjask secondary AND ZOOFF) 
) ; 

END; 4 srq nask secon.4 
BEGIN 4 auxiliary output voltage 4 

set_entry_ch_quad( actlve_fcn_value / 
quadjuxjutjcaled. 

SRCTV0.U0RK.PDI510 

4 23 keycade 

4 24 elec delay 

THU, OEC 22. 1983, 10:22 AH 

ch center aux out 
}; " 

setjuxjut; 
ENO: 4 auxiliary output voltage 4 
BEGIN 4 keycode 4 

4 pass value back as next connind 4 
conitand_token : - active_fcn_value; 
eonnandjending :* IRUCi 

END; 4 keycode 4 
BEGIH 4 electrical delay 4 

urt_diip_re*l( A0RS( 
elec_deiay[ entryjh_integer(chjaran), 

currentjntryjh 
] 

}. 
active fen real 

4 delay is 4 
4 coupled. 4 

eontrol_data_proc_freq(1); 
cent rol~dat a_proc_f req(2); 

END; 4 electrical delay 4 
4 25 phase offset 4 IEGIK 4 phase offset 4 

control j'atajroc_freq(1); 
eontrol~data_proe_f req(2); 

END; 4 phase offset 4 
activatejarker; 
activatejarker: 
activatejarker; 
activatejiarker; 
activate narker; 
STPNTR! peek njoke, 

DOUBLE! active J"cn_vslu< ) AND ZFFFFFFFE 

4 26 na rkerl 
4 27 narker2 
4 28 narker3 
4 29 narfcert 
4 33 narxerf 
4 31 address 

4 32 peek 
4 33 poke 
4 34 open cO 

4 35 open cl 

4 36 open c2 

4 37 gale start 

); 
4 active fen value :« peekjjoke; 
4 peek njoke := INTEGER(active fen value); 
4 BEGIN 

active fen real :• unscale nultiplier * 
REAL?active_fcn_value); 

urt_ditp_real{ caljtdjddr + cOjffset, 
active fen real 

); 
ENO; 

4 BEGIN 
active_fcn_real :* unscale nultiplier * 

REALTactive_fcn_value); 
urtjJisp_rtalt caljtdjddr • e'.jffset, 

active fen real 
); 

END; 
4 BEGIN 

active fen real : = unscale nultiplier * 
REALTactive_f enjalue); 

urt_disp_realt caljtdjddr • c2_offset, 
active fen real 

); " " 
END; 

4 BEGIN 
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tf.try_ch_ouad(chjj*tt_ctnter) • 
( acUve_fcn_value - " 

entry ch qwoiebjate start) 
) 12,' 
ch_gate_center 

•et_entry_ch_quad( *ctive_fen_value, 
ch_gati_start 

check update donain; 
EHO; 

4 38 sate stop 4 BEGIH 
set_entry_ch «uad( 

T entryjAj^d(ehj*te_start) • 
active fen value 

) / 2 , " ' 
chute center 

>s~ 
set_entry_ch_q«ad( active_fcn_value, 

chjatejjtop 
); L only"for gate narfcers A 

check update donain; 
ENO; 

4 39 fate center 1 BEGIN 
•et_e»t ry_ch_ow*d( 

entry_ch_s>iad(ch_3ate_start) • 
active_ftm_value -
entry_ch_quad(chjate_center), 
ch_sate_otart 

irt_*ntry.ch_qu*d( active_fcn_value, 
ehjate_center 

tenp_quad := active_fcn_value -
entry_ch_quad( ch_gate_start ); 

set_entry_ch_quad£ 
entry_ch_quad(ch_gate_etart) • 

tenp_quad • tenp_quad, 
ch_gate_stop 

); 4 only for gate writers & 
check update donam; 

END; 
BEGIN 

tenpjquad :» active_fcn_value / 2; 
set_entry_ch_quad( 

entry_ch_quad(ch_gate_center) -
te«p_oued, 

ch_gate_Btart 

set_entry_ch_quad( 
entry_ch_quad(ch_gate_center) • 

tcnp_quad, 
ch_gate_stop 

); A only for gate nirhers 4 
check_update_donain; 

4 40 gate span 

SRCTVO.UORK.PD8510 THU, DEC 22, 1983, 10:22 Rfl PflGC 23 

l 41 nag slops 1 
1 n nag off i d I 
1 43 stinulus slops 1 
1 44 ttitiului offici i 
I 45 ref plane 1 & 

4 46 ref plane 2 

A 47 systcn 20 & 
A 48 najor addr A 

4 49 Rinor addr 4 

ENO; 
uam( coffnand_not_iflplenenttd ); 
uam( cowiand_not_inplenented ); 
uam( connand_not_inpleMnted ); 
uarn( con*u)nd~>wt~inplenenled ); 
BEGIN 

contnil_data_prDC_freq(1); 4 plane is Ll 
control data J I roc freq(2); A coupled. 4 

END; 
BEGIN 

control_data_proc_freq{1); 4 plane is 4 
control'datajiroc freq(2); A coupled. 4 

END; 

BEGIN 
setjiriv_ib_lun(«ajor, active_fcn_value); 
set najor addrtts(active fen value); 

END; 
BEGIN 

set_priv_ib_lun(ninor, activejcnjalue); 
set runor address (active fen value); 

ENO; 
s«t_priv_ib_lun(priv_ib_pass, actire_fcr_value); 
set_priv_ib-lnn(source, active_fcn_value); 
ot t_p riv~ib__lun( tsst_set, active_fcn_value ); 
set_priv_ib_lun( plotter, active_fcn_v*lue); 
oetjiriv_ib~lun( printer, active_fen_vaiue); 
set_pnv ib lun(user device 1,active fen value); 
BEGIN 

active_fcn_rtal :» RERl[active_fcn_value) * 
unscale_nultiplier; 

urt_disp_ntal( cal_std_addr • deley_effset, 
active fen rial 

); " " 
END; 

4 57 offset loss 4 BEGIN 
active_fcn_real :• R£flL(active_fcn_value) * 

unicale_miltxplier; 
urt_disp_real( cal_atd_addr « loss_oFfset, 

active fen real 
); " 

END; 
4 58 offset zO 4 BEGIN 

active_fcn_real REHL(active_fcn_value) 1 

unscale_nultiplier; 
urt_disp_real( cal_std_addr * z0_offset, 

active ?cn real 
); " " 

END; 
4 59 offset nin f 4 BEGIN 

actJve„fcn_real :« RERU active_fcn_value ); 
urt_disp_real( cal_std_addr • f~ninjjffset, 

active fen real 
); " " 

END; 
4 GO offset nax f 4 BEGIN 

l 50 p,„ thru addr I 
t 51 source addr I 
l 52 tett - t t t addr I 
l 53 plotter addr I 
s 54 printer addr I 
I 55 eh end addr I 
I 56 offiet delay I 
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active_fcn_real :» REHL( active_fcn_value ); 
urt_disp_real( cal_std_addr • f~nax_cffset, 

active 7cn real 
); " " 

END; 
I 61 std id S BEGIN 

ltd id(IN7EGER(active fen value)); 
END; 

i 52 ltd class I BEGIN 
std class elenenttlNTEGERtactive fen value)}; 

END; 
& 63 N groups hbd 1 n_sueep( active_fcn_value ); 4 nutt be sane at & 

I K groups hpib except for hold-off & 
END; i case i 

display _active_fcn_value; 

EHD; * & enter_active_function & 

END! 

CRCTV1.UBRK.PD!510 THU, DEC 22, 1SS3, 10:22 Rn PRGE 1 

These constants are duplicated fron cactive.uork. 

active j j f f * o. 
active%pan 3 4, 
activejicale = 12, 
active~ref_value 3 13, 
active~title = 15, 
active~snoothing_aperture = is, 
active'revision * 21, 
activejjrevious * - 1 ; 
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PROCEDURE select active function(which function); 
VALUE which function; 
INTEGER uhich~function; 

FKTV2.U0K.PMS1Q THU, DEC 22. 1913, 10:22 Ml 

EXTERNAL INTEGER CONSTANT 
titlc_si2e2 
entry's I2l2 
functiofl_site2 
entry _au«_ei2e2 
tit le jJlsplay2 
entry_display2 
entry2_tfisplay2 
function_display2 
entry _aux_display2; 

EXTERNAL ALPHA function; 
EXTERNAL. BYTE MftftY entry arr«y[-1:11; & duwry tut t 
EXTERNAL ALPHA entry; 
EXTERNAL BYTE MOW title_array[-1:1}; 1 dumy s i n & 
EXTERNAL ALPHA t i t le ; 
EXTERNAL BOOLEAN entry fl ip flop; 
EXTERNAL AlPHA entry_aux; 

PROCEDURE print strifijtstrinj.klocklonjth,block); 
VALUE strit^>lecklef*th,bieck; 
INTEGER klocNltftfth,block; 
ALPHA striruj; EXTERNAL. L; 

PROCEDURE print -bio^stringtstrtng.blecklc^h.blixfc); 
VALUE •tritvj.klocklottsth.bleck; 
INTEGER blocsiloftsth,block; 
ALPHA string; EXTERNAL. L; 

SACTV2.WORK.P0S5T0 

n6IKL,P,"*ctv2" 
BEGIN 

THU, DEC 22. 1983, 10:22 AN PAGE 1 FALA6EL.U(3*X.PD2S10 THU, OEC 22, 1983, 10:22 An PAGE 1 

EXTERNAL ALPHR TABLE active function label.L; 

•FILE eicretn.uork; 

GLOBAL INTEGER CONSTHNT 
title_eize2 
entry_ii2«2 
function_iize2 
entry_aux_si:e2 
title_display2 
entry_display2 
entry2_dnplay2 
functionjlisplay2 
entry_aux_display2 

:= title_si2e, 
:= entry__si2e, 
;* fimctien_size, 
:* entry_eux_si2e, 
:= t i tie j l i splay, 
:* entry'display, 
:* entry2_display, 
:= funetionjlisplay, 

entry_aux_display; 
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n6SKL,P,"alebel" 
8ECIH 

• f l l i cchars.uork: 

THU. DCC 22. 1913. 10:22 I 

GLOBAL ALPHA TABLE active.function.latel :• 1 update CACTIVE file also 4 
4 no active function (off) 4 4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 10 4 
4 11 4 
4 12 4 

4 end of source function* 4 

4 unused 

0 4 
1 4 "START", 
2 4 "STOP", 
3 4 "CENTER", 
4 J "spur, 
5 4 "C.U.". 
6 4 "SUEEP TInE", 
7 4 "SOURCE POUER", 
! 4 "POUER SLOPE", 
9 4 "PORT 1 R1TEH.", 

"PORT 2 RITE*..", 
"REFERENCE UHE PDSIIIOr, 
"SCALE". 

4 13 4 "REFERENCE VALUE", 
4 14 4 "". 
4 15 4 "TITLE", 
4 16 4 "WrMR Of GROUPS", 
4 17 4 "IF AVERAGING FRCTOR". 
4 I t 4 "S100THING RPCRTURE", 
419 4 "sm mat (PRintm-, 
4 20 4 "5RQ IHSK (SECOWARY)", 
4 21 4 "", 4 place holder for revision string address 4 
4 22 4 "UK. OUTPUT", 
4 23 4 "KEYCDOE", 
4 24 4 "ELECTR1CRL DELAY", 
4 25 4 "PURSE OFFSET", 
4 25 4 -MRKER 1 

•MRKER 2 
"MRKER 3 
"WAKER 4 
"MRKER 5 
"PEEK/POKE ADDRESS" 
"PEEK", 
•POKE", 

4 34 1 half vt«"C"<176' 
4 35 1 hilf"vtt"C"»177< 

half vt«"C"»178-
"GATE STBRT", 
"GATE STOP", 
"CUTE CENTER", 
"GATE SPAN" 

4 4i 4 -nncHiruoE SLOPE", 
4 42 1 "flAGNITUDE OFFSET", 
1 43 4 "SIIIIULUS SLOPE", 
4 44 4 "STIP.ULUS OFFSET", 
4 45 4 "PORT 1 REF, PLANE", 
4 4f 4 "PORT 2 REF. PLANE", 

2"<176, 
S510 HP-IB ADDRESS' 

4 27 4 
4 21 4 
4 29 4 
4 30 4 
4 31 4 
4 32 4 
4 33 4 

4 36 4 
4 37 4 
! ! I i 
4 39 4 
4 40 4 

4 47 4 
4 4! 4 

(x10"t139*"-15"tt38i" 
(x10"«l39<"-27"H38.' 
(x10"«139>"-36"O38i-

F)", 
F/Ht)", 
F/nt".18U")". 
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4 49 4 "8510 HP-It niNOR AOORESS", 
4 50 4 "PASS-THRU HP-IB AOORESS*', 
4 51 4 "SOURCE KP-IB ADDRESS", 
4 52 4 "TEST-SET HP-IB ADDRESS", 
4 53 4 •PLOTTER HP-It ADDRESS", 
4 54 4 "PRINTER HP-IB AOORESS". 
4 55 4 -RU10 COflTtHHD HP-IB POOREST, 
4 56 4 "OFFSET DELAY", 
4 57 4 "OFFSET LOSS", 
4 58 4 "OFFSET 7."»176, 
4 59 4 •HIN. USABLE FREQUENCY", 
4 (0 4 "RAX. USABLE FREQUENCY", 
4 61 4 "CALIBRATION STANDARD R", 
4 62 4 "CALIBRATION 3TAHDAR0 •', 
4 63 4 "RUBER OF GROUPS", 
4 99 4 ""; 

ENDI 

4 siispiy a place holder 4 

CALPHAS.H0RK.PD851O THU, DEC 22, 1983, 10:22 All 

RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
RFILE 
• FILE 
RFILE 

cnessagO.uork; 
cnsgpnv.uork; 
cnsgtape.uork; 
cnsgnbn.uork; 
cnsgplol.uorh; 
cnsgib.uork; 
cnessagl .uork; 
ensgcal.uork; 
cnsgtins.uork; 
cprtdata.uork; 

DAlfHAS.UORK.PD8510 

null̂ nesssge : 

connand not inplenented = 2 
"COIinAHD NOT irtPLEFlEHTED" 

option onitted = 26 
"SOFTUARE OPTION HOI INCLUDED" 

invalid connand • 55 
"IHVBUD COBnAND" 

exceeded available nttwry = 71 
"UNABLE TO ALLOCATE REQUESTED tlETIDRY" 

sourceib err = 10? 
"SOURCE SYNTAX ERROR" 

test set ib err = 127 
"TEST-SET SYNTAX ERROR" 

pnv ib sdd err * 149 
"SYSIEB"BUS"RDDRESS ERROR-

priv ib srq_err * 174 
"SYSTErfBUS SRQ ERROR" 
no tape - 195 
"NO TAPE IN DRIVE" 

loadingtape = 212 
"LORDING TAPE" 

no file found = 225 
"FILE NOT FOUND" 

initializing tape = 240 
"INITIALIZING TBPE" 

tape init = 258 
"TAPE IHITIAUIED" 

init aborted = 275 
"TAPE INIT ABORTED" 

using backup = 293 
"USING BRCKUP DIRECTORY" 

load aborted = 316 
"TAPE LOAD ABORTED" 

select tape data = 334 
"SELECT DATA TO '" 

fi le error = 351 

THU, DEC 22. 1983, 10:22 Rn 
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f i le aborted -- 364 
f i l l » AOOAIED" 

reeord nacro • 379 
•tcaoro-

restore Kacro > 3S» 
•RESTORE" 

article nacro • 394 
"DELETE" 
ereteletc nacro » 401 
"UBEUTE" 

eeitct recorai • 410 
•SELECT ? TO BE RECORDED" 

aelect restore * 434 
"SELECT ? TO BE KSTOHCD" 
Mlcct fi le record > 458 
•SELECT ? FILE TO RECORO" 

select fi le restore * 482 
"SELECT ? FILE TO RESTORE" 

select fi le delete " 507 
"SELECT ? FILE TO DELETE" 

abort reetore » 531 
•RESTORE RBORTED. ? MY BE MO.' 

THU, DEC 72. 1913. 10:22 Rfl PWX 2 

recorfing^file • 562 
"RECORDING FILE" 

file recorded = 577 
" F I L E RECORDED" 

no tape roon * 591 
"NOT ENOUGH ROOT OH TAPE" 
deleting file = 615 
"DELETING FILE" 

file deleted • 623 
"FILE DELETED" 

file undeleted ' 642 
"FILE UNDELETED" 

undeleting file ' 657 
"UNDELETING FILE" 

MIJW.unM.m5IO 

reetoring^file * 673 
"RESTORING FIU" 

fi le restored « 642 
"FILE RESTORED" 
restore_pts error » 702 
•UHA8LE 10 RESTORE 7 POINTS" 

restore 401 nacro » 729 
"401" 

rfstore 201 nacre * 733 
"201" 

rettore 101 nacro 1 737 
"101" 

restore 51 nacro • 741 
"Si
tae* errors * 744 
"» EttOR" 

femat nacre • 752 
"IRK ftfMT" 

tape drive nacro • 764 
"IRPE DRIVE-

writejratect nacro « 775 
"I«11E PROTECT" 

checkeun nacre • 719 
•CKCRSUrt" 

parity nacro • 791 
"PURITY" 

unknown nacro « 805 
-UNKItOUN" 

aavejjronpt * 813 
"SELECT ? TO SAVE" 

saving data * 830 
"SAVING r 

data saved • 839 
"? SAVED" 
save_error • 847 
"ERROR IK SAVING ' 

recall̂ pronpt * 865 
"SELECT 7 TO RECALL" 

1KJ, KC 22. 1913, 10:22 HI PIK 1 

DALPHAS.ItORK.FD!510 

recalling data 1 884 
- R E C A L L I N G ' " 

data recalled = 8 9 6 
" ' RECALLED" 

recall error - 90? 
"ERROR IN RECALLING ?" 

no reg_data * 928 
" N O ? FOUND" 

preset nacro = 939 
"PRESET STATE" 

last state nacro *= 952 
"LAST STATE" 

data overflou = 963 
"DATA OVERFLOU" 

no last state • 977 
- H O LAST STATE" 
delete pronpt 1 991 
•SELECT ? TO DELETE" 

deleting data = 1010 
"DELETING 7" 

cal reg_cleared * 1021 
•CAL DELETED" 

calclear error * 1033 
"ERROR IKTDELETING C A L " 

on init nbn = 1055 

bubble init error i 1056 

loading_data = 1057 
" LORDING DATA" 

invalid nbn data = 1070 
-INVALID BBB DAIfi" 

no_printer = 1087 
" N D PRINTER CONNECTED" 

plot aborted * 1108 
-PIOT ABORTED" 

no_plotter i 1121 

THU, DEC 22, 1983, 10:22 All MLPHBS.IIORK.PtSSIO 

-NO PLOTTER COWECTEO" 

THU, DEC 22, T983, 10:22 An PAGE 5 

no output sslection * 1142 
-READ RTTEnPIED UITHOUT SELECTING OUTPUT TYPE" 
illegal output selection * 1187 
•READ ATlEnPTEO UITH ILLEGAL OUTPUT TYPE" 
no input selection * 1227 
-UillE RTlEnPTED UITHOUT SELECTING INPUT TYPE" 
pass thru disabled * 1272 
•PASS THRU ROORESS NOT SET" 

pass thru invalid • 1298 
"PASS THRU ADDRESS INVALID" 

block input error > 1324 
"BLOCK INPUT ERROR" 

block input length error • 1342 
•BLOCK INPUT LENGTH ERROR" 

array unavailable • 1367 
"REQUESTED DATA HOT CURRENTLY AVAILABLE" 
too nany characters • 1406 
"100 IWRY CHARACTERS IN NUTIBER" 

syntax error > 1436 
"SYNTAX ERROR" 

deadlock • 144! 
"RESOURCE DEADLOCK" 

procets_creation error » 1467 
"PROCESS CREATION ERROR" 

nojjretune lock = 1490 
"VTO FAILURE" 

prctune fail > 1502 
"NO IF FOUND" 

phase lock fail * 1514 
"PHASE LOCK FAILURE" 

phase lock lost = 1533 
"PHASE LOCK LOST" 

vto over range - 1549 
"VTO OVER-RANGE" 

sup sync err = 1564 
"SOURCE SUEEP SYNC ERROR" 

http://MIJW.unM.m5IO
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if overload ' 15S8 
"IF WERUMD" turn correct off • 2125 

-TURN CORRECTION OFF TO CALIBRATE' 
bad be value = 1 6 0 0 
-PKES > BC OF SOURCE" no cal in srogrcee • 2158 

• H 5 CALIBRATION CURRENTLY IN *JtOG"ESS" 
no active narker • 1620 
"RO HARKER CURRENTLV R C I I V E " connect std • 2195 

blinkon»"CO«HECT STO THEN PRESS KEY TO nEBSURE"rtlink.off 
inconnetent operation • 1647 
• I N C O N S I S T E N T U I T H CURRENT A C T I V E F U N C T I O N - elide load = 2235 

•link_on>"POSITIOK S U O E THEN PRESS KEY 10 fIASURE"»blink_off titling instructions - 1689 
"POINT UITH Nt08; THEN PRESS 'SELECT LETTER'" connect thru • 2278 

blinkor>C»ell£CT THRU THEN PRESS EACH KEY TO rtRJURE-ablink.off 
t i t le function net active • 1733 
"'TntE' FWCTluH IS IMflCTIVE" ioelate_Mrte • 2324 

bllneioni'ISOLATE PORTS THEN PRESS EACH KEY 10 ICnaUIE'sblink.off test set ovcrtenp ' 1762 
"TEST SET I S TOO HOT!!" press done « 2371 

blink̂ ont-PRESS 'We' IF FIRISHEO UITH 3ID(s)-»blin«_off 
forward device » 1784 
"COWECT DEVICE FOR "•blirJ..ont"f(l«a>Te1»"«Wink.off«- HERSUREttZHT" press save • 2410 

blJJ*>a-PR£SS 'SeWE" IF FDUSHEO M T H C»L"fbliii«.«ff 
reverse device * 1825 

"COMECT DEVICE FOR "«.Un>_en«»RlVtltSE"»Wink.offa- ItKU&Wtr 
cal aborted ' 2446 
-CiaBRATICW/CORREnlW ReORTEtr 

illegal test eet operation > 1866 
•RTTEHPTED ILLEGAL TEST SET OPERATION" conp cal coeff • 2477 

"COWUTliC CAL COEFFICIENTS" 
adc cal failed • 1903 
"ROC CSL FAILED" Maeuring_etd » 2504 

blinh.ont"U«IT--TtEP4URI«C CAL STnHOfHttrtblink.off 
i f cal railed - 1918 

•IF CHI FAILED" 
eelect cal eat • 2535 
blink.on4"SELECT CALIBRATION "Erablinkoff 

adc not responding = 1932 
•ADC HOT RESPONDING" select delete cal set = 2560 

" N O SPACE FDR'HEU CAL; DELETE A CAL SET." 
autorange cal failed - 1951 
•fiUIORANGE CAL FAILED" none slides needed = 2601 

"I10RE SLIDES HEEDED" 
sup too fast > 1972 
•SUEEP TlflE TOO FAST" specify std > 2 6 2 0 

"SPECIFY CAL STANDARD TYPE* 
ext ref unlocked = 1992 
"UNRBLE'TO LOCK TO EXT IOIU12 REF" exceeded otd class Unit * 2646 

"EXCEEDED 7 STANDARDS PER CLASS" 
no e coeffs = 2 0 2 4 
" ' N E U CAL' OR 'STORED CRL' REOUIRED" specify std class • 2677 

"SPECIFY SIDS FOR T H I S CLASS, SEPARATED BY 'xl '" 
cal not for_paran • 2059 
" T H I S PARAMETER NOT I N COEFFICIENT SET" select std class • 2724 

" S E L E C T STANDARDS CLASS TO H0D1FY" 
not finished caling = 2097 
"ADDITIONAL STANDARDS NEEDED" conp_tine.eoeff » 2757 

0ALFllf)S.UORK.P08510 THU, DEC 22, 1983, 10:22 An PAGE 8 F A L P H A S . U O R K . P 0 8 S 1 0 THU, DEC 22, 1983, 10:22 A" PAGE 1 

"COMPUTING TIRE COEFFICIENTS" EXTERNAL ALPHA TABLE byte.list .L; 

conp gate coeff = 2785 
"COBPUTING GATE COEFFICIENTS" 

tdr fr«q_chanae * 2813 
• L O U - P B S S T I R E DOnHlH DAY CHANGE F R E O LinlTS" 

print fren » 2B57 
" FREQUENCY (" 

print tine 3 2871 
" TIRE (" 

print aux ' 2880 
• RUN (" 
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THU. KC 22, 1913, 10:22 Ml PACE 1 

This i i the input file for generating a tingle byte table and 
offsets into the corresponding tables uhich points to an alpha ; 
tiring. This elininate* the intermediate double (alpha address) ; 
generated for an alpha table. All string* u i l l be in this byte ; 
table, byte_list, and offset files (C<filenane>) u i l l be created ; 
as dictated by the input f i le. ; 

The input file is configured as foil out according to the first ; 
character of each line: ; 

• - the fianes of include riles (NflLES) that are generated ; 
Kith then prefix of 'C for offsets into the byte table. ; 

. - is the nam for the offset constant into a string entry of the; 
byte table. An offset constant without a string entry u i l l 
generate a null string entry. 

; - or a apace u i l l be ignored and reagrded as a cewent. 

Ml other characters u i l l be cmidered as part of a string entry.; 
This mans That all string literals are to be one lewd in quotes ; 
and the syntax +"<string)" or "<string>a* or +<t*net*nt> or ; 
iconotantH Kill also be accepted (with no space before and after ; 
"•" character. String entries can also be on nore than one line ; 
srwiood that the "4" character is not the f irst character. 

MOTE: single characters should alto bt enclosed in suctes • ". ; 

; The following files contains error and infornational nee-sages 
; that are displayed on the nessage line. 

fMssagO.uorh 

.nun,neasege 

.connand not inpleninted 
"CtTnnWD'HOriWLEntHTED" 
.option emitted 
"SuFTWRE OPTION HOT INCLUDED" 
.invalid connand 
•INVHIJO'CffltlrWD'' 
.exceeded available netiory 
"UNABLE TO ALLDCRTE~REQUESTED IlEnORY" 

#nsgpriv.uork 
; private HP-IB nessages 
.source ib err 
•3uURCE~SYNTRX ERROR" 
.test set ib err 
"TEST-SET-SVStflX ERROR" 
.priv ib add err 
"SYSTEI. BUS ADDRESS ERROR" 

IAlPtitt.l»3«.PWS10 

.priv ib srs^err 
•SYJTEfl BUS SMI ERROtT 

tnsgtape.iMrk 
; tape errttrs/netsages 

.no tape 
-N0~THPE IN DRIVE" 
.loading tape 
"L0ADINC~TAPE" 
.no file found 
"FILE NOT FilUNO" 
.initializing_tap« 
"INITIALIZING TRPt" 
.tape init 
-TRPE IHIMUZED" 
. init aborted 
-TRft'iNiT monir 
.vimbackup 
•USINV MtCKUP DIRECTORY" 
.load aborted 
"Tr*£~LD» ARORTEu" 
.select tape data 
-SELECT'onTR'TO r 
. f i le error 

tiit'tamr 
. f i le aborted 
•FILE"? WMTEtr 
.record nacro 
•RECORD" 
.restore nacro 
"RESTORE" 
.delete nacro 
•DELETE" 
.undelete nacro 
"UNDELETE" 

THU. KC 22, 1U3, 10:22 Rfl 

; The following nessages ui l l be filled uith appropriate data types 
; to be recorded, restored, or deleted 

.select record 
"SELECT"? TO BE RECORDED" 
.select restore 
"SELECT"? TO BE RESTORED" 
-select file record 
"SELECT"? FILE TO RECORD" 
.select file restore 
"SELECT"? FILE TO RESTORE" 
.select file delete 
"SELECT"? FILE TO DELETE" 
.abort restore 
"RESTORE ABORTED. ? fifty BE BAD." 

•recording file 
"RECOADING'FILE" 

IALIWS.lWtK.PDB510 

.f i le recorded 
"FILE'RECORDED" 
.no tape root 
•NOT ENOUGH RODil ON TRPE" 

.deletintjfile 
"DELETING FILE" 
.f i le deleted 
"FILE'OELETED" 

.File undeleted 
"FILE'UHDELETEO" 
.undeleting file 
"UNDELETING~FILE" 

.restoring_file 
"RESTORING FILE" 
.f i le restored 
•FILE RESTORED" 

.restorejits error 
•UNABLE TO RESTORE ? POIHTS" 
.restore 401 nacro 
"401" 
.restore 201 nacro 
"201" 
.restore 101 nacro 
"101" 
.restore 51 nacro 
"51" 

.tape errors 
"? ERROR" 
.fornat nacro 
"TAPE FORflHT" 
.tape drive nacro 
"TRPE'DRIVE" 
.urite protect nacro 
-URITE"PROTECI" 
.checksun nacro 
"CHECKSUM" 
.parity nacro 
"PARITY" 
.unknown nacro 
"UHKNQUN" 

t*fiignbrt.uork 
; bubble errors/nestages 
•save_pronpt 
"SELECT 7 TO SRVE" 
.saving data 
•SWING"'" 
.datasaved 
•» SAVED" 
.save error 

THU, DEC 22, 1«3, 10:22 Afl IRLPHRS.U0RK.PI)8510 

"ERRDR IN SWING T 

.recall_prof.pt 
"SELECT ? T O RECALL" 
.recalling data 
" RECALLING*"?" 
.data recalled 
"? RECALLED" 
.recall error 
"ERROR IN RECALLING V 
.no ng data 
"ND"? FOUND" 
.print nacro 
"PRESET-STATE" 
.last state nacro 
"LAST'STATE" 
.data overflow 
"DATA~OVERFLOir 
.no last state 
" N O " L A S T " S T A T £ " 

.delete oronpt 
•SELECT ? TO DELETE" 
.deleting_data 
"DELETING ?" 
.cal reg__cleared 
"CAL DELETED" 
•cal clear error 
"ERROR IN DELETING CRL" 

.un_init_nbn 

.bubble_ini t_erro r 

.loading data 
"LOAOING~DRlfl" 

; softuare debug trap 

.invalid nbn data 
"INVHUD"f1Bn"DATA" 

fnsgplot.uork 
; plotter error nessages 

.plot aborted 
"PL01~RB0RTED" 
.noolotter 
"HO PLOTTER CONNECTED" 

•Jnsgib.uork 

; public HP-IB I/O nessages 

.no_output_selection 

THU, DEC 22. 1S13. 10:22 Afl 

http://IALIWS.lWtK.PDB5
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iKLnns.utMK.roasio THU, MC 22, 1 ) 1 3 . 10:22 Atl PAGE 5 

" R E A O ATTEHPTED U I T H O U I S E L E C T I H G OUTPUT TYPE" 
.illegal output selection 
" R E 0 0 AT!EI1PTED"UITH I L L E G A L OUTPUT T Y P E " 
.no input selection 
• U R I T E A I T E H P T E O UITHOUT S E L E C T I N G I N P U T T Y P E -
.pass thru disabled 
"PASS"lMo~nuDAESS ROT S E T " 
.pass thru invalid 
"PASS'lHRU 'SOORESS INVALID" 
.block input error 
" B L O C K " I M P U T " E R R O R " 
.block input length error 
•8LCCK"IHPUT L £ N G T H " £ R R O R " 
,»rr*y unavailable 
• R E Q U E S T E D MIA ROT CURRENTLY R V R I L R B L E " 

okseeeael .work 

; syntax errors 

.too nany characters 
-100~mY~CMHV:TERS III RinER-
.tyntax error 
TmnTamr 

; kernel 

.deadlock 
•RESOURCE DEROLOCX" 
.process creation error 
- P R O C E S S CREATION E R R O R " 

; break neoseges 

.no_prctune lock 
• V T O FAILURE" 
.pretune fail 
•HO I F FOUND" 
.phase lock fail 
• P H A S E " L O C K " F A I L U R E " 
.phass lock lost 
• P H A S E ' L D C K ' L O S T " 
.vto over range 
•VT0~OVER-RRHGE" 
.sup sync err 
• S O U R C E S U E E P SYNC ERROR" 
. i f overload 
• I F ' O V E R L O R O " 
; tenporary 
.bad be value 
• P R E S >~BC OF S O U R C E " 

; active function nessages 

.no active narker 
• N O ' H A R K E R ' C U R R E N I L Y A C T I V E " 

IAl"1b~J.IA»"K.rW-.IO IHU, DEC 22, 1 ) 1 3 , 1 0 : 2 2 Rfl 

.inconeistent operation 
•IHCONSISTEin'UITH CURRENT ACTIVE FUHCIION" 
.titl ing instructions 
"POINT UITH KHOB; THEN PRESS 'SELECT LETTER'" 
. t i t le function not active 
"'TITLf' FUHCTIOH IS INACTIVE" 

; test set 

.test set overtenp 
"IEST"SET"IS TOO HOT!!" 
.forward device 
•CBRCCT'DEVICE FOR "«DlirA_on»-FORu>»-«blink.off«- nMSORFJEHT-
.reverse device 
•CllN«tCT"OEVICE FOR "tblink_OTi«-REVER3E"rbllr*.eff»- nEASUREREHT" 
.illegal test eet operation 
•RIIEHPTtO ILUHll TEST SET OPERRnOsr 

; caibratien error nessages (yedc) 

.adc cal failed 
•nOC'tBLFRllED" 
. i f cal failed 
•IF"C«L"F»ILED" 
• attic not reatVfWlaliny 
•r»X~IMT"RH-TOl"«;" 
.autorange cal failed 
"WTObWCE m'FHIUD" 

; botton box 

• sup too fast 
"SUEEP TU1E TOO FUST" 
.sxt ref unlocked 
-UNABLE TO LOCK 10 EXT 10UU REF" 

; calibration and correction nessages 

#nsgcal.uork 
• no e coeffs 
" ' N E V C A L ' OR 'STORED CAL' REQUIRED" 
.cal not forjiaran 
"THIS PARRBETER NOT IN COEFFICIENT SET" 
.not finished caling 
"ADDITIONAL STANDARDS NEEDED" 
.turn correct off 
"TURH~CORRECTIOH Off TO CALIBRATE" 
.no cal in_progress 
"NO'CAUBRATIOH CURRENTLY 1H PROGRESS" 
.connect std 
blink_on>CO»HECT STD 1 H E H PRESS KEY TO nEBSURE-ablink.off 
.slide load 
blinkint-POSHION SLIDE THEN PRESS KEY TO fttASURE-tblink.oFf 
.connect thru 
blink.ont-COHNECT THRU THEH PRESS EACH KEY TO HEASDAE-ablinkoff 
.isolatejjorts 

IALPHRS.UORK.PD8510 THU, DEC 22, 1SS3, 10:22 An PAGE 7 

blink jWISOLATE PORTS THEH PRESS EACH KEY TO nEASURE"«bl: 
.press done 
blink_Bn."PR£SS 'DONE' IF FINISHED UITH SIO(s)">blink_of F 
.press save 
blinfc_on»"PRESS 'SAVE' IF FINISHED U I T H CAL"tblink_ofI 
.cal aborted 
"CALIBRATION/CORRECTION ABORTED" 
.coup cal coeff 
"COnPUTIHG CAL COEFFICIENTS" 
.neasunng std 
blink_on*"URIT—HEASURIHG CAL STANDARO"«blink_off 
.select cal set 
blink_oii»"SEUCT CALIBRATION S£T".blinkj>ff 
.select delete cal set 
" N O S P A C E FOR NEU C A L ; DELETE A C A L S E T . " 
.nore slides needed 
" H O R E ~ S L I D E S * " H E E D E D " 
.specify std 
•SPECIFY'CAl STANDARD TYPE" 
.exceeded std class linit 
•EXCEEDED"7 STANDARDS PER CLASS" 
.specify std class 
"SPECIFY STDS FOR THIS CLASS, SEPARATED BY 'x1'" 
.select std class 
"SELECT~STHHDHRD5 CLASS TO H.O0IFY" 

; donain nessages — tine, TOR, gate, aux 

"nsgtlne.work 
.conp tine coeff 
"COnPUTIHD'TlnE COEFFICIEHTS" 
.conp_gatc coeff 
•CffllPUTING'GATE COEFFICIENTS" 
.tdr freqehange 

" L O U - P A S S TlnE OOnOIN RAY CHANGE FRED U M T S " 

Cprtdata.uork 

; headers for listing data trace info. 
.print freq 
" FREQUENCY (" 
.print tine 
" Tint C 
.print aux 
" AUX"(" 

SfllPHB.UORK.POSSlO 

H6SKL.P,"alphas" BEGIN 

RFILE cchars.uork; 

GLOBAL BYTE TABLE byte.list : = 
1, & length byte 4 
4 " " 4 

2 3 ! I length byte 4 
4 "COmtAHO HOT 1HPLEHENTED" 4 
•C,'0,'n,'n,'A.'N,'D.' .'H.'O.'T,' 

THU, DEC 22, 1 9 1 3 , 10:22 ATI 

'I,'n,'P,'L,'E,'rt,'E , 'H,'!,'E,'D, 

28, & length byte 4 
4 "SOFTUARE OPTION HOT INCU1DED" 4 
•S,'0.'F,'T,'U,'A,'R.'£,' .'D.'P.'T.'I, 
'L.'U.'D.'E.'D, 
15, 4 length byte 1 
4 "INVALID COfinAND- 4 
'I.'N.'V.'A.'L.'I.'D.' ,'C,'0,'",'".'A,'N, 
3 S , 4 length byte 4 
I -UNABLE TO ALLOCATE REQUESTED tlEHORY" i 
'U,'H,'A,'B,'L,'E,' ,'T,'Q,' .'A.'L.'L.'O, 
•E.'S.'T.'E.'O,' ,'R,'E,'H.'0,'R,'Y, 
15, 4 length byte 1 
4 "SOURCE SYNTAX ERROR" 4 
'S.'O.'U.'R.'C'E,' .'S.'Y.'R.'T.'A.'X,' , 
21, 4 length byte 4 
L "TEST-SET SYNTAX ERROR" 4 
•T.'E,'S,'T,'-,'S,'E.'T.' .'S.'Y.'N.'T.'A, 
24, & length byte 1 
4 "SYSTErl BUS ADDRESS ERROR" 4 
'S.'Y.'S.'T.'E.'H,' ,'B,'U,'S,' .'A.'D.'D, 
'R, 
20, & length byte 8. 
5 "SYSTEn BUS SRQ ERROR" 1 
'S,'Y,'S,'T,'£,'",' ,'B.'U, 
16, 2, length byte & 
4 "NO TAPE IN DRIVE" 4 
•N.'O,' ,'I,'H,'P,'E,' , ' I , 
12, 4 length byte 8. 
4 "LOADING TAPE" 8, 
'L.'O.'A.'O.'I.'N.'G,' , ' I , 
14, 4 length byte 4 
4 "FILE HOT FOUND" 4 
•F.'l.'L/E,' .'N.'O.'T,' , 
17, 4 length byte 4 
4 "IHIIIRLIZING TAPE" 4 
•I.'H.'I.'T.'I.'A.'l.'I.'Z, 
16, 4 length byte 4 
4 "TAPE INITIALIZED" 4 
•T.'R.'P.'E.' ,'1.%'1,'T, 
17, 4 length byte 4 
4 -TAPE INI I ABORTED" 4 
•!,'A,'P.'E.' .'I.'N.'I.'T. 
22, 4 length byte 4 

0 , ' N , ' , ' N . ' O . ' T , ' , ' I , ' N , ' C , 

'N,' , 

'A.'P, 

' F , '0 , 

'l.'N, 

' I , 'A, 

' S , ' R , 

' D . ' R , 

• E . 

'U, 'H, 

• G . ' . 

' L . ' I . 

' B , ' 0 , 

' D , 

'C,'A, 

' E . ' R . 

'X,' , 

' R . ' E . 

' . '£ , ' 

V , ' E , 

'T.'E,' 

'R.'O,' 

'E.'R,' 

'S.'S, 

R . ' D , ' 

A.'P,' 

E . ' D , 

T , ' E . ' 
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P.' . 

I . 'O, 

. ' I . 

V E . ' O . 

I USING BACKUP DIRECTORY" 4 
*l*.'S."I."ll."lr," ,'B,'R,'C,'K,'U,' 
17, 1 length byte 4 

I "TAPE LORD ABORTED" t 
'I.'R.'P.'E,' .'L.'O.'R.'D.' ,'R,' 
16, 4 length byte 4 
4 "SELECT MIR TO 7" 4 
*S.'E."L,"E."C."1." ,'D,'B,'I,'A,' 
12, 4 length byte 4 
4 "FILE ' ERROR" 1 
'F.'I.'L.'E.' ,'E,'A.'R,'0,' 
14, & length byte 4 
4 "FILE ? R60RIED" 1 
'F/I.'L.'E,' .'R.'B.'O.'R.' 
6, 4 length byte 6. 
t "RECORD" 4 
•R.'E.'C'O.'R.'t, 
7, 1 length byte 4 
4 "RESTORE" 1 
'R.'E.'S.'T.'O.'R.'f, 
6, 1 length byte 4 
4 "DELETE" 4 
'O.'E.'L.'E.'I.'E, 
S. 4 length byte 4 
4 "MeOELETE" 1 
'U.'N.'D.'E.'L.'E.'T.'E. 
23, 4 length byte 4 
4 "SELECT 7 TO HE RECORDED" 1 
•I.'E.'L.'E.'C.M.- ,'T.'0,' 

23, 4 length byte & 
4 "SELECT 7 TO BE RESTORED" 4 
'S.'E.'L.'E.'C'I,' .•T.'O,' 

23, 4 length byte 8. 
4 "SELECT ? FILE TO RECORD" 4 
'S,'E,'L,'E,'C,'T,' , '?, ' , 'F , ' I , ' 

24, J. length byte 4 
4 "SELECT 7 FILE TO RESTORE" 1 
'S.'E.'L.'E.'C'I,' , '7, ' .•F.'I,' 
'E, 
23, & length byte 4 
4 "SELECT 7 FILE TO DELETE" 4 
'S/E.'L.'E.'C.'V , '?, ' , 'F , ' I , ' 

3D, 4 length byte 4 
4 "RESTORE ABORTED. 7 HAY BE BHD." 4 
•R.'E.'S.'T.'O, 'R. 'E,' .'R.'B.'O.'R.'T,' 
'8,'E.' .'B.'A.'D,'., 
T4, 4 length byte 4 
4 "RECORDING FILE" 4 
•R,'E,'C,'0,'R,'D,'I,'K,'G,' .'F.'I.'L,' 
13, 4 length byte 4 
4 "FILE RECORDED" 4 
'F.'I.'L.'E,' .•R.,E.'C,,0,,R,,D,,E,,D, 

D . ' I . 

R,'T. 

0,' , 

R.'E, 

E.'D, 

C,'T,'0,'R,'Y, 

, 'B, 'E, ' ,'R,'E, 

'C'B.'R.'O.'E.'D, 

•S.'I.'O.'R, •£,'», 

•R,'£,'C.'0,'R,'D. 

•R.'E/S.'I.'O.'R, 

'L.'E.'T.'E. ' D . ' E , 

E. 'D, ' 

SRl^S.l»M.r*l510 IHU. K C 22, 1983, 10:22 H I PAGE 3 

4 length byte 4 
HOT ENOUGH ROOt! OH IBPE" 4 
'0,'T,' .'E,'N,'0.'U,'G,'H.' .'R.'O.'O.'H.' , '0 . 'N, ' ,'T,'A,'P,'E. 

4 length byte 4 
'KLEUNG FILE" 4 
. ' E . ' L . ' E . ' T . ' I . ' N . ' G , ' .'F.'I.'L.'E. 

4 length byte 4 
'FILE DELETED" 4 
/I.'L.'E,' ,'D,'E,'l,'E,'I.'E,'D, 

4 length byte 4 
'FILE UNDELETED" 4 
,'I,'L,'E.' ,'U,'R,'t,'E,'l.'E,'T,'E, ,D, 

4 length byte 4 
•letXLEIIHG FILE" 4 
, '«, '« , 'E. 'L. 'E, 'I , ' I . '« . 't , ' .•F/I.'L.'E, 

t length byte 4 
'RESTORING FILE" 4 
,'E,'S.'T,'0,'R.'I/R,'(/ /F/I/L/E. 

4 length byte 4 
'FIU RESTORED" 4 
,'I/L/E/ /R.'E/S/l/l/R/E/D, 

4 length byte 4 
'UbMLE TO RESTORE > rYJIHir 4 
,%'R/I/L/E/ /T/B/ /R/E/S/T/O.'R/E/ 
,'T/S, 

4 length byte 4 
•401" 4 
, '0 , '1 , 

4 length byte 4 
•201" 4 
, '0, '1. 

4 length byte 4 
•101" 4 ."0/1, 

4 length byte 4 
'51" 4 
, ' 1 , 

4 length byte 4 
•' ERROR" 4 
,' ,'E,'R,'R,'0,'R, 

4 length byte 4 
'TAPE FORdAT" 4 
,'A.'P,'E,' ,'F.'0,'R,'",'R,'T, 

4 length byte 4 
'TAPE DRIVE" 4 
'A.'P.'E.' ,'D,'R,'I,'V,'E, 

4 length byte 4 
URITE PROTECT" 4 
,'R/I/T/E/ ,'P,'R,'0,'I.'£.'C,'T. 

4 length byte 4 
XHECNSUfl" 4 
•H.'E.'C'N.'S.'U.'R, 

4 length byte 4 
'PARITY" 4 
'R/R/I/T/Y, 
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4 length byte 4 
"UNKNOUN" 4 
,'N.'K,'N,'D,'B,'N, 

4 length byte 4 
"SELECT 7 TO SAVE" 4 
,'E,'L,'E,'C,'T,' ,'T,' ,'T,'0,' ,'S,'A,'V,*E, 

4 length byte 4 
"SAVING 7" 4 
.'A,'V,'I,'N,'G,' .'?, 

4 length byte 4 
"7 SAVED" 4 
.' ,'S,'A,'V,'E.'D, 

4 length byte 4 
"ERROR IN SAVIRG '" 4 
.'R.'R.'D.'R,' ,'1,'N,' ,'S,'A,'V,'I.'H,'G,' ,'?, 

4 length byte 4 
"SELECT 7 TO RECALL" 4 
.'E.'L.'E.'C.'T,' , '?, ' ,'T,'0,' ,'R,'E,'C,'A,'L,'L, 

4 length byte 4 
"RECALLING 7" 4 
,'E,'C,'A,'L,'L,'I,'N,'G,' ,'7, 
, 4 length byte 4 
"7 RECALLED" 4 
,' ,'R,'E.'C,'R,'L,'L,'E,'D, 
, 4 length byte 4 
"ERROR IN RECALLING 7" 4 
,'R,'R,'0,'R.' , ' I , ' " . , ' ,'R,'E.'C.'A.'L,'L,'I,'N,'G,' 

4 length byte 4 
"NO 7 FOUND" 4 
. '0, ' , '7 , ' ,'F,'0.'U,'N,'D, 
, 4 length byte 4 
"PRESET STATE" 4 
,'R,'E.'S,'£,'!,' .'S,'T,'A,'T,'E, 

4 length byte 4 
"LAST STATE" 4 
,'A,'S,'T,' ,'S,'T.'A,'T,'E, 

4 length byte 4 
'DATA OVERFLOu" 4 
.'A.'T.'A,' /O/V/E/R/F/l/u/U, 

4 length byte 4 
'NO LAST STATE" 4 
, '0, ' .'L.'A.'S.'V .'S.'T.'A.'I.'E, 

4 length byte 4 
•SELECT ' TO DELETE" 4 
,•E.'L.'E.'C.'T.' . ' V ,'T,'0.' /O.'E/L/E/T/E, 

4 length byte 4 
'DELETING '" 4 
,'E,'L,'E,'1,'I.'N/G,' , ' ' . 
, 4 length byte 4 
•CAL DELETED" 1 
,'A,'L.' ,'D,'E.'L.'E,'T.'E.'D, 

4 length byte 4 
•ERROR IN DELETING CAL* 4 
.'R.'R.'O.'R.' ,'1,'R.' ,'D,'E.'L,'E,'T.'I.'H,'G,' ,'! 

4 length byte 4 
'" 4 
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4 length byte 4 

,'0,'U,' 
,'P,'E, 

4 length byte 4 
•LOADING DATA" 4 
•O.'A.'D.'I/H.'G.' ,'D,'A,'T,'R, 

4 length byte 4 
'INVALID m DATA" 4 
.'K.'V/A/L.'I/D,' .'R.'B.'B,' ,'D,'A,'T,'fi, 

4 length byte 4 
'NO PRIHIER CONNECTED" 4 
'0,' ,'P,'R.'I,'H,'T,'E,'R,' ,'C,'0.'H,'H,'E.' 

4 length byte 4 
•PLOT ABORTED" 4 
'L.'O.'T,' ,'A,'B,'0,'R,'T,'E,'D, 

4 length byte 4 
'HO PLOTTER CORRECTED" 4 
'0,' ,'P,'L,'0,'I,'T,'£,'",• ,'C,'0,'H.'N,'E, 

4 length byte 4 
READ ATTEHPTED UITHOUT SELECTIHG OUTPUT TYPE" 
•E.'H.'D.' ,'A,'T,'T,'E.'B,'P,'T,'E.'D,' ,'U. 
'E.'L.'E.'C.'T.'I.'N.'G.' ,'0,'U,'T,'P,'U,'T. 

4 length byte 4 
'READ ATTEHPTED UITH ILLEGAL OUTPUT TYPE" 4 
'E.'A.'D,' ,'A,'T,'T,'E,'n,'P,'T,'E.'D,' ,'U, 
'G.'A.'L,' .'D.'U.'T.'P.'U.'T,' .'7,'Y.'P.'E, 

4 length byte 4 
URITE ATTEHPTED UITHOUT SELECTING INPUT TYPE" 
'R.'I.'T.'E.' ,'A,'T,'T,'E,'n.'P/I,'E.'D.' ,'u,'I,'T,'H,'0,'U,'T, 
'S.'E.'L.'E.'C'T.'I/X.'G.' .'I,'K,'P,'U,'I,' ,'T."Y,'P,'E, 

4 length byte 4 
PASS THRU ADDRESS NOT SET" 4 
•A.'S.'S,' ,'T,'H,'R,'U,' ,'A,'D,'0,'R,'E,'S,'S,' ,'N.'O.'T,' ,'S, 
' I , 

4 length byte 4 
PASS THRU ADDRESS INVALID" 4 
'A.'S.'S,' ,'T,'H,'R.'U,' ,'A,'D,'D,'R,'E,'S,'S,' ,'I.'N.'V,'A,'L, 
'D, 

4 length byte 4 
BLOCK INPUT ERROR" 4 
'L.'O.'C.'K,' ,'I,'N,'P,'U,'T, 

4 length byte 4 
BLOCK INPUT LENGTH ERROR" 4 
'L/O/C'K,' ,'I,'K,'P,'U,'T, 

T/H,' . 'I. 'L.'L. 

'E.'R,' 'R.'O,' 

,'L,'E,'N,'G,' 

4 length byte 4 
REQUESTED DATA NOT CURRENTLY AVAILABLE" 4 
•E. 'B.'U.'E.'S. 'T, '£, '0, • .'O.'A.'T.'A,' ,'! 
•H.'T.'L.'Y,' ,'R.'V.'R.'I.'L. 'A, 'B.'L.'E. 

4 length byte 4 
TOO HAHY CHARACTERS IN HUHBER" 4 

;,'0,'o,' /n.'B,' 
l/ll/n/B/E.'R, 
'.. 4 length byte 4 
"SYNTAX ERROR" 4 
l,'»,'N,'T,'A.'X.' ,'£,' 
', 4 length byte 4 

'C/H.'A.'R.'A.'C.'T.'E.'R.'S.' 
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( "RESOURCE DEADLOCK" 4 
•R.'E.'S.'O.'U.'R.'C'E,' , , O, , £, , A, , D, , l , '0, , C 'K, 
22, 1 length byte 4 
4 "PROCESS CREAIIOH ERROR" 4 
•P.'R.'O.'C.'E.'S.'S,' .'C.'R/E.'R.'T.'I/O/H.' .'E/R.'R.'O.'R, 
11, 4 length byte 4 
4 "VTO f HI LURE" 4 
•V.'I.'O,' .'F.'A.'I.'L.'U.'R.'E, 
11, 4 length byte 4 
4 "HO IF FOUND" 4 
•R.-0,' / I . 'F , ' /F.'O.'U/H.'D, 
I I , ( length byte I 
4 "PHASE LOCK FAILURE" 4 
•P.'H.'R.'S.'E,' .•L/O.-CK," , 'F,"«, ,I, ,L. ,U, ,R, ,E. 
IS, 4 length byte 4 
I "PHASE LOCK LOST" 4 
•f,'«,•«,'$,'£,' /L/O.'C'K, - , , L , , 0. , S. , I , 
14, I length byte 4 
1 "VTO OVER-RRHCE" 4 
•V.'T.'O,' .•O.'V.'E.'R.'-.'A.'A.'H.'G.'E, 
23, 4 length byte 4 
1 "SOURCE SUEEP SYNC ERROR" 4 
•S,•»,•»,••VIVE,' .•S.-U.-E/E/P,' .•l.'T.'eVC.' .'E/A.'R.'O.'R, 

11. 4 length byte 4 
I "IF CKRLTWr 4 
•1,'F," /O.'V.'E.'R.'L.'O.'n'.'D, 
19, 4 length byte 4 
4 -PRES > K OF SOURCE" 4 
•P, %"£,•!.' ,•>,' / B . ' C - .•0, ,f,' .'S.'O.'U.'R.'C'E. 
26, 4 length byte 4 
4 "NO IMtXE* CURRENTLY ACTIVE- 4 
'N/O,' ,,n,,B,'R,,K,,E,'R.' .'C'UVR.'R.'E.'K.'T/L.'Y,' . ' A / C I , 
'I.'V.'E, 
41, 4 length byte 4 
4 -INCONSISTENT UITH CURRENT ACTIVE FUHCTIOT 4 
,I,,N,,C,•0,'K,•S,,I,,S,"T,•E,•N.'I,• .•U.'I.'T.'H,- ,'C,'U,'R,'R,'E, 
•X,'T,' , ,R,'C,'I,'I, ,V, ,E,' .'F.'U.'H.'C'I.'I/O.'H, 
43, 4 length byte 4 
4 "POIHT UITH KNOB; THEN PRESS "SELECT LETTER" 4 
'P.'O.'I.'H.'T,- ,'U,'I,'T,'H,' ,'K,'H,'D.'8,":,' ,'T,'H,'E,'N,• ,'P, 
•R/E.'S.'S,' .••,,S,,E,,L,,E,'C,,T,' , 'L,'£,'T,'I, 'E,'R,", 
28, 4 length byte 4 
4 "'TITLE' FUNCTION IS INACTIVE" 4 
",'T,'I,'T,'L,'E,",' .'F/U.'H.'C'T/I/O/N,' . ' I/S/ , ' ! , % % 
'C'T.'I.'V.'E, 
21, 4 length byte 4 
4 "TEST SET IS TOO HOT!!- 4 
•T.'E.'S.'T,' .'S.'E.'T,' ,'1,'S,' ,'T,'0,'0.' ,'H,'0,*T,'!,'!, 
40, 4 length byte 4 
4 "CONNECT DEVICE FOR "tblink ont-FWtlHtRD"»blink off<" HEASUREHENT" 4 
•C.'O.'N.'H.'E.'C'T,' .•0, ,E7 ,V,,I,,C, ,£,' .•F/OVR." , 
blink on, 
'F.'OT'R.'U.'R.'R.'D, 
blink off, 
' ,'n7'E,,A,'S,,U,,R,'E,,n,,E,'H,'T, 
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40, 4 length byte 4 
4 "COHHECT DEVICE FOR "tblink »nt"RlVERS£"<blink oFft" hEBUttnEHT" 
,C,'0,'N,•N,•E,•C.•T,• .•O.'ET'V.'I.'C/E.' /F^O.'R,' , 
blink on, 
•R.'E/V.'E.'R.'S.'E, 
blink off, 
• .'rC'E.'A.'S.'U.'R.'C'll.'C'H.'T, 
36, 4 length byte 4 
4 "ATTEHPTED ILLEOAL TEST SE1 OPERATION" 4 
'A.'T.'I.'E.'n.'P.'T.'E.'D,- .'l.'L.'L.'C 'G.'A/L,' ,*T,•£,'S,'T,• 
•S.'E.'T.• .•O,,P,,E,,R,,R,,T,'I.'0,,N, 
14, 4 length byte 4 
4 "ADC CAL FRILED" 4 
•R.'D.'C" .'C'A.'L,' .'F.'nVI.'l.'E.'D. 
13. 4 length byte 4 
4 "IF CAL FAILED" 4 
•1,'f.' .'C/kVL,' .'F.'R.'Vl/E.'O, 
I I , 4 length byte 4 
I "ROC HOT KSPffltOIKO" 4 
•A.'D.'C .'R.'E.'S.'P.'O.'H.'D.'I.'H.'C, 
20, 4 length byte 4 
4 "MTDRAKK OIL FAILED" 4 

'».•«. •«,•«, •«,•£.' . 'C 'nVL, ' .•r . 'd . ' I . 't. 'E . 'O, 
19. 4 length byte 4 
4 -SHEEP TIK TOO FAST" 4 
•S,'»,'£,•£,••>,' .'I.'I.•«.•£,• .'T/O.-O,' ."F.-D.'S.-T, 
SI, 4 length byte 4 
4 "IBffflLE TO LOCK 10 EXT lOtlhr REF" 4 
•U.-H/R/B.-L/E,' .'I/O,' . 'CO/CK/ .•T.'tV .'E.'X/T,' ,' 
•O/n.'h.'t,' /R.'E.'F, 
34, 4 length byte 4 
4 "'HEU CAL' OR 'STORED CAL' REQUIRED" 4 
",%•£,Ml,' ,•C,'A,'L,•,,• .'O.'R,' ,••,•S,•T,•0,,«,•E,•D,• ,'C,' 
•L,'V .•A,'£,,Q,,U.,I.'R,,E,,D. 
37, 4 length byte 4 
4 "THIS PARAnETER HOT IN COEFFICIENT SET" 4 
•VH.'I.'S,' .'P.'A.'R.'A.T.'C'VE.'R,' .'H.'O.'T,' . ' I/H, ' ,' 
•O.'E.'F.'F.'I.'C'I.'E.'H.'T,' .'S/E.'T, 
27, 4 length byte 4 
4 "ADDITIONAL STANDARDS NEEDED" 4 
•R.'D.'D.'I.'T/I/O.'H.'A.'L,' .'S.'VA.'H.'D.'A.'R/D.'S,' ,'N,' 
'E.'O.'E.'D, 
32. 4 length byte 4 
4 "TURN CORRECTION OFF TO CALIBRATE" 4 
•T,'U,'R,'N,' ,,C,•0,'R,•R,•£,•C,'T,•I,'O,,N,• .'D.'F.'F,' .'T.'O,' 
'C.'A.'L.'I.'B.'R.'A.'I.'E, 
36, 4 lenqth byte 4 
4 "HO CALIBRATION CURRENTLY IN PROGRESS" 4 
•H,'Q,' , , C,'A, , L, , VB, , R, , B, , WO,'H, ' .'C'U.'R.'R.'E.'K.'T. 
•Y,' . ' I . 'N, ' ,,P,'R,'0,'G,'R.'E,,S,,S, 
39, 4 length byte 4 
4 blink_on»"CONNECI STD THEN PRESS KEY TO REASURE"»bllnk_off 4 
blink on, 
•C'oT'K.'H.'E.'C'V ."S.'T.'C .'T.'rl.'E.'H,' .'P.'R.'E.'S.'S. 
•K.'E.'Y,' /T.'O,' ,'«.'£,•«,'S.'U.'RVE, 
blink off, 
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42, 4 length byte 4 
4 blink_on*"POSITIOH SLIDE THEN PRESS KEY TO tlEASURE"»blink_off 4 
blink on, 
•P,'07'S,'I.'T,'I,'0,'N.' , -S,'L,'I,'D,'E.' .'7,• H.• E.'H,' .'P.'R.'E. 
•S.'S,' ,'K,'£,'Y,' , ' T . ' 0 . ' ,'!(,'£,'R.'S.'U.'R.'E, 
blink off, 
45, 4 length byte 4 
4 blink_onl"CONHECT THRU THEH PRESS EACH KEY TO HEASURE"'blink_off 4 
blink on, 
'C 'O. 'N.'N /C'C 'T, ' .'T.'H.'R.'U,' ."T.'H.'E.'N.' ,'P,'R,'E.'S.'S, 
' .'E.'A.'C.'H,- .'K.'E.'Y,' ,'T,'0,' .'n.'E/A.'S.'U.'R.'E, 
blink off. 
46, 4 length byte 4 
4 blink_on*"ISOLAIE PORTS THEH PRESS EACH KEY TO H£ASURE"tblink_off 4 
blink on, 
•I.'ST'O.'L.'B.'T.'E,' .'P.'O.'R.'T.'S.' , ' T , 'H,'£.'H,' ,'P,'R,•£,'S. 
'S,' , 'E,'I, 'C,'«, ' ,'K,'E,'Y,' ,'T,'0,' .'H.'E.'A.'S.'U.'R/E, 
blink off, 
38, 4 length byte 4 
4 blinkonfPRESS 'DONE' IF FINISHED UITH STD(e)"tblink_oFf 4 
blink on, 
•P/RT'E.'S.'S,- ."/O.'O/H.'E,",' . ' l . ' F , ' .'F.'l.'nVI.'S.'K.'E, 
•D,- . 'U. 'I/I. 'H,' , ,S,'T, ,D,'(,'e,'), 
blink OFF, 
35, 4 length byte 4 
4 blink.onfPRESS 'SAVE' IF F1HISHED UITH CAL"rtlink_off 4 
blink on, 
•P.'R/E.'S.'S,' ,", , S,'A. , V, - E,". ' . ' I . 'F, ' ,"F,"I.-H,'I,'S.'H,•£. 
•D,' .'U.'I.'T.'H,' .•C.'A.'L, 
blink oFF, 
30, 4 length byte 4 
4 "CALIBRATION/CORRECTION ABORTED" 4 
'C.'A.'L.'I.'B.'R.'A.'T.'I.'O.'N.V.'C.'O.'R.'R.'E.'C'T.'I.'O/N,' . 
'A.'B.'O.'A.'VC'D, 
26, 4 length byte 4 
4 "COHPUTIHG CAL COEFFICIENTS" 4 

• •C,,0,•n,•P,•U,'I,•I,•H,•G,, . ' C . ' f l . ' l . ' . 'C 'O . 'C 'F . 'F. ' I . 'C ' I . 'E, 
'N.'T.'S, 
30, 4 length byte 4 
4 blink_ont"UAIT—BEASURING CAL STANDftRO"«blink.off 4 
blink on, 
• B , ' A7'I,'T ,•n , 'E, 'B,'s, ,u ,%' i , 'N, , G,' , ' C , ' A , ' L , ' / S / T / A , 
•N.'D.'A/R.'D, 
blink off, 
24, 4 length byte 4 
4 blinkjjnfSELECI CALIBRATION 3ET"*blink_off 4 
blink on, 
•S.'ET'L.'E.'C.'T,' , ,C,'A, -L, ,I, ,8,'R, ,B, ,T, ,I,'0.'N.' .'S.'E . 'T, 
blink_off. 
40, 4 length byte 4 
4 "HO SPACE FOR HEU CAL; DELETE A CAL SET." 4 
'H/O,' .'S.'P.'A.'C'E,' .'F.'O.'R.' .'N.'E.'U,' ,'C,'A.'L,';,' ,' , 
•O.'E.'L.'E.'I.'E.' .•t.'f.'i.' .'S.'E.'T.'.. 
18, 4 length byte 4 
4 "MORE SLIDES HEEDED" 4 
'H.'O.'R.'E,' ,'S,'L,'I,'D, -E,'S, - .•H,,E,,E,,D,'£,'D. 
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25, 4 length byte 4 
4 "SPECIFY CAL STANDARD TYPE" 4 
'S.'P.'E.'C.'I.'F/Y,' .'C'R.'L,• .•S,'I,'A,'H,'D,,A,'R,'D,' ,'I,'Y, 
•P.'E, 
30. 4 length byte 4 
4 "EXCEEDED 7 STANDARDS PER CLASS" 4 
•E.'X.'C.'E.'E.'D.'E.'O,- , '7 , ' .'S.'T.'A.'N.'D.'A.'R.'D.'S,' ,'P,'E, 
'R,' ,'C,'L,'A,'S,-S, 
46, 4 length byte 4 
4 -SPECIFY STDS FOR THIS CLASS, SEPARATED BY ' x l - 4 
'S.'P.'E.'C.'I.'F.'Y,' .'S.'T.'D.'S,' .'F.'O.'R,' , ' l . 'H,'I , 'S, ' ,'C, 
•L.'H.'S.'S.'.,' .'S.'E.'P.'B.'R.'B.'T.'E.'D,' .'B.'Y.' ,•', '», '1,", 

/C'L/A.'S.'S,' 

/C'O.'E.'F.'F.'I.'C.'I, 

4 length byte 4 
SELECT STANDARDS CLASS TO AODIFY" 4 
•E/L.'E.'C.'T,' ,,S.'T,'R,'N,'0,'R,'R,'D,' 
'0,' .'n.'O.'D.'I.'F.'Y, 

4 length byte 4 
COHPUTIHG TIDE COEFFICIENTS" 4 
•O.'II.'P.'U, " V I , •«.,'»," ."T,"!, •«,'£,' . 'C 'O.'E.'F. 'F. 'I. 'C ' I , 
•H.'I.'S, 

4 length byte 4 
COHPUTIHG GATE COEFFICIENTS" 4 
'O.'nVP.'U.'WH/G,' .'G.'A.'T/E.' , 
'N.'T.'S, 

4 length byte 4 
LOU-PASS TIflE DOFIAIN RAY CHANGE FREO URITS" 
•0.'U,'-,'P,'A,'S,'S,' ,'T,'I,'(1,'E,' ,'D,'0,' 
' ,•C,,H,'A,•N,'G,•E., .'F.'R.'E.'O.' , ' L , ' I , 

4 length byte 4 
FREQUENCY (" 4 

' ,,F,,R,,E,'Q,'U,,E,,N,,C,,Y,' , ' ( , 
4 length byte 4 

TIPIE t" 4 
' . 'I. 'I. 'B.'E,' , ' ( . 

4 length byte 4 
HUX (" 4 

• ,'A,'U,'X,' , '(, 

'H.'A, 
•H.'I, 

' I . 'N,' 
'T.'S, 
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INTEGER COHSIHNT 
ecalar_nkr :• 0, 
log_ang_nkr :* 1, 
lln_ang_nkr : = 2, 
jir._ilr._nkr :» 3, 
I nkr := 4, 
y_nkr :' 5; 

THU, DEC 22, 1N3, 10:22 Ml PRGE 1 FAmlll.UORX.PDBSIO THU, DEC 22, 1913, 10:22 an PAGE 1 

PROCEDWE annotate_parancter; 
PROCEDURE armotate_nkr_value; 
PROCEDURE output narker value; 
PROCEDURE annotate ref value: 
PROCEDURE annotate ecale; 
SUBROUTINE update scale: 
SUBROUTINE update.ref_value; 
SUBROUTINE annotate enhancenents; 

EXTERNRL. L; 
EXTERNAL. L; 
EXTERNAL. L] 
EXTERNAL. L; 
EXTERNAL. L; 
EXTERNAL. Ll 
EXTERNAL. L; 
EXTERNAL. L 

SANH0T.IIORK.P0851O 

H68KL. P. "annotation" 
EEGIN 

TYPELENGTH USER! : 6; 
• FILE 
RFILE 
•FILE 
• FILE 
•FILE 
• FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 
• FILE 
•FILE 
• FILE 
•FILE 
•FILE 
• FILE 
• FILE 
• FILE 
•FILE 

ftern.uork; 
f tern3.uork; 
cannot.work; 
fscreen.uork; 
fstrmg.uork; 
cactlve.uork; 
factivc2.uork; 
facttbl.uort; 
cchtable.uork; 
fchtable.uork; 
fchtab2.uork; 
fchdata.uork; 
ffnt.uork; 
fnarker.uork; 
ftrace.work; 
fgratlc.uork; 
fdisplsy.uork; 
fconpute.uork; 
ccal.uork; 
caverage.uork; 
fdatap.uork; 

THU, DEC 22, 1983, 10:22 An SAHN0T.U0RK.PD1S1O THU. DEC 22, 1953, 10:22 An 

4 DEBUG 1 
4 DEBUG 4 

4 tar ch constants & 

•EJECT; 
DOUBLE CONSTANT db_annot_nask 

ref_annot_fornat 
DOUBLE nkr_annot_fomat 

scale annot fomat 

2. for ch_integer and ch_double 4 
4 for narker state 4. 

& for partial and d_on & 
4 for graticule_type and trace_and_graticiile 4 

4 for jne and pnntch 4 
4 for conv_to_? and _to_y 4 

4 for correct_off 4 
4 for avg_off 4 

4 for gate_, snoothmg_, and log_lin_ang 4 
4 and contains ctraceO.uork for update_f 4 

ALPHA TABLE paran 
•s!l77»177, 
•S»178»177, 
•S«17?.17S, 
•S<178»178, 
•2*177, 
•M78, 
•Y<177 
'YH78, 
"Uteri 
"User? 
"Uter3' 
"User4 

annotation := 
4 unused 
4 sll 
4 S21 
4 s12 
4 s22 
4 11 
4 :2 
4y1 
4y2 
& user! 
i merZ 
& uier3 
& uier4 

- Z01000000, 
= Z06040W3; 

1 ref_annot_fornat, 
' ref_annot~fornat; 

L Oust agree uith ccontvar & 
& (laxinun size i l & 
i parati_iize f run ctcrttfl. I 

http://jir._ilr._nkr
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•EJECT; 
ALPHA TA8LE nkr.label :« 

half jrt*prina ry~na rker*"2**, 
half_vt*prii«ry_n*''ker*''3", 
half jft+prinaryjierkerV^", 
half_vt»prinary_narker*"5", 

vt+vt«narktr#"1", 
vt*vt»narker*"2", 
vt*vt*narker*-3-, 
vttvt^n-rker*"*", 
vtivttnarherM-S"; 

INTEGER TABLE nkr labtl display :> 
0, 
nkr1 labtl display, 
nkr2_latMl_display; 

IHTEGER TABLE nkr rtal display :» 
0, 
rdtr1_real_display, 
nkr2_real_display; 

INTEGER TABLE nkr iitag_display :« 
0, 
nkr1_in*5_diBplay, 
nkr2~inag_display; 

INTEGER TABLE nkr display algorithn :> 
0, 

4 indcxtd by ch 1 

& indewd by fornat & 

scelar_nkr. i 1 log nag t 
ecelar~«kr, I 2 lin nag 1 
scalar~nkr, 1 3 phase 1 
scalar_nkr, I 4 delay 1 
scalar_nkr. I 5 real 4 
scalar nkr. I e inaginary 4 
Icq anq nkr, L 7 log polar 4 
lifwng_rtkr I I lm_polar 4 
lin_lin_nkr I 9 injq vs real 4 
z_nkr, i to 2-Snith 4 
y_nkr, L 11 y-Snith 4 
acalar_nkr; 4 12 eur 4 

THU, DEC 22. 1983, 10:22 Rfl SANN0T.WKK.PDK1O 

•EJECT; 
COWIEHT 
t 

* a * t t * M ^ 

PROCEDURE annotate_paraneter: ENTRY; 
BEGIN 4 annotate_paraneter 4 

INTEGER paran dupl.-,; 
INTEGER annot_inde*. 

If entry_ch_integer(ch_d_etate) « d_on THEN 
annot'indeit :« entry ch mteg«r(ch_paran) 

ELSE " 
annot_index :• 0; 

IF current_entry_ch » 1 THEM 
paran_dlsplay~:> paranl display 

ELSE & current_entry_ch » J 4 
paran_display :* paran2_diaplay; 

print_etring{ paran^annotatienl annot_inde>i ] , 
paran_size, peran_displey); 

END; I annotatejaraneter 1 

SRNNOT.M0RX.PD851O 

•EJECT; 
CDflDENT 
ttB*tt*tlttt*ttl 

THU, DEC 22, 1983, 10:22 Ail 

latRt.AMftlle.iiifat.i, 

annotate nkr value 

SRHH0T.U0RK.PD351O 

4 2 lm_ang_nhr & 

THU, DEC 22. 1983, 10:22 Rfl PAGE 6 

BEGIN & lin_ang_nkr 1 
tenp_reaT := log_lin_angt 4 log & 

cn_double(eh f_base,ch), 
«ark«r_poini7 

active n»r>.tr, 

& DEBUG & 
& DEBUG 4 

PROCEDURE annotate_nkr_value; 
BEGIN 4 annotate nkr value 4 

INTEGER d itate. " 
n_atate, 
index, 
Ch, 
fnt, 
dg addr; 

USER3 nkr user3; 
COMPLEX nkr_conplex; 
REAL nkr_real, 

nkr_ina9, 
tenp_real; 

BYTE ARRAY anr«t_array[-1:nkr_display_sizej; 
ALPHA antwt_string; 

& initialize string & 
ennot_string :* AORS( annot array ); 
annot_string :« inil_stnng7 annot_string, nkr_display_size ); 

FOR ch :* 1 UNTIL nax ch DO 
BEGIN 4 for & 

d^state :• ch_integer( eh_d_state, eh ); 
n"siate := ch"integer( chVitatc, ch ); 
If [ ([narker'state AND Z003F) o 0) AND 

{[d state=d on) OR (n state=n on)) 
) THEN 
BEGIN & if & 

fnt :* ch_integer( ch_fornat, ch ); 
nkr u»er3 := ch nkr value.ch); 
CASE nkr diiplay algVithn.fnt ] OF 

BEGIN 4 case I 
BEGIN 4 scalar 4 

nkr_conplex :» nhr_user3, 
nkr~real := REAL( nkr_conplex ); 
nkr'inag := IIWG( nkr"conRlex ); 

END; I scalar & 
BEGIN 4 log_ang_nkr i 

nkr_real := lc__lin_arn3( & log 4 
ch_double(ch_f_base,ch), 
narkerjjoint( 

active narker, 
ch 
) * step_si:e, 

4 polar 4 
4 lin & 
4 ang & 

step_aize, 
t polar 4 

4 lin 4 
4 ang A 

& 3 lm lin nkr 4 

4 5 y_nkr 

4 DEBUG & 

4 0 scalar nk 

4 1 log_ang_nr>r & 

EHO; & loĝ anĝ nkr & 

TRUE, 
tenp_real, 
nkr̂ inag 

TRUE, 
nkr_real, 
nkr inag 

" ) : 
END; I lin lin nkr & 
BEGIH 4 lin"lin_tikr 4 

nkr_CDnpIex :• nkr_user3; 
nkr"real REAL( nkr_conplex ); 
nkr'inag : r IHfiG( nkr̂ conplex ); 

END; 4 lin lin nkr 4 
BEGIN 4 z nkr & 

ASSEMBLE( HOVEn.L t*r u»er3, RO/R!; SURP Rl; 
JSR conv to 2.L: SURP Rl; 
flOVEtl.L RO/RT, nkr_uier3 ); 

nkr conplex nkr_user3; 
nkr"real :« REAL( nkr_conple« ); 
nkr'inag := IfWG( nkr conplex ); 

ENO; 4 7 nkr & 
BEGIN 4 y nkr 4 

ASSEf18L-( ROVEfl.L nkr user3, R0/R1; SURP Rl; 
JSR conv to^y.L; SWAP R1; 
flOVEfl.L RO/R?, nkr_uier3 ); 

nkr_conple>( »kr_user3; 
rtkr'real :« REALt nkr_conplex ); 
nkr'inag :» IflAG( nkr conplex ); 

END; t y nkr t 
END; 4 caie~4 

IF ch « current_entry_ch THEN 
inde* :« active narker - 1 

ELSE 
index :* aetivejiarker • 4; 

print_etnng( nkr_label[index], 
nkr_label_size, 
nkr~label~display[ch] 

) ; 
print string! append_string( 

fornat_real( 
nkr real, 
annot_String, 
fomat_table[ nhr real fornat[fnt] - _ } 

), 
iuffix[nkr real (uffix(fnt)] 

). " " 
nkr_display_siie, 
nkr'real displayjch] 

); 
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IF fomat table.nkr inag_fornat[fntJ] <> 0 THEH 
BEGIN l l U 

print_itring[ appendstringf 
fornat_rtal( 

r*P_l(14fJ, 
annot_string, 
fornat_tabl«[ 

nkr~inag_f om*t[ f nt ] 
] 

iuffix[nkr inag suffix,fnt]] 
>. ~ 

nhr_diiplay_tize, 
i*r_i"a__diipl*y[ch] 

EHD I if I 
ELSE 

dg_eddr :* jnp( i*r_ii*ag__display(ch], 
i*r~ir>*5_displayichj « 

nkr_display_size 

END 1 if & 
ELSE 

dg_eddr jnp( ^r.lasal^ieplay.ch], 
nkrjuiai_dieplay[ch] • »*r_di»pl»y_ti2t 

END; t for 1 

END; I anwtatejikr_value 4 

•EJECT; 
connENT 

THU, OEC 22. 1*13, 10:22 Alt PAGE I 

annotate ref value 

PROCEDURE annotate ref value; EKTR. 
BEGIN & annotate ref value 4 

INTEGER refjlspllv, 
annat_uniti; 

OOUBLE annot'fontat; 
BYTE ARRAY ennot_erray[-1:ref_sizeJ; 
ALPHA annet_string; 

& initialize string 4 
annot string :• M)ttS( annot array ); 
annot~string :• init_stringT; annot_otring, ref_size ); 

IF curxtnt_ontry^ch « 1 THEN 
ref>ioplay :» ref1_display 

ELSE i"cwrrent_entry_ch « 2 4 
ref_display~:« r»?2_display; 

annot̂ femat :• ref_annot fornat; 
annat units :> got active? jet suffix index, active ref value ); 
IF { 7mtJinitS-2) <* (*«not>'ti-S) ) THEN 

amot_fsrnst annot_fomat OR ah_annot_n««k; 
•rint_etring( fomat_real( entry_ch_real( ch_rif_valiie ), 

annot'string, 
annot'fornat 

ref_size, 
^ ref^display 

IF current_entry_ch » 1 THEN 
ref_display refl^euffix^display 

ELSE 4~curr»nt_entry_eh * 2 4* 
redisplay :» refZ_suffix_dioplay; 

pnnt_stnng( active_suffix( active_ref_value J, 
ref_iuffix_size, 
ref"display 

END; 4 annotate_ref_value & 

S8NNDT.UDRK.PDS510 

REJECT; 
COfinEKI 

THU, DEC 22, 1983, 10:22 fin 

annotate icale 

PROCEDURE anno»tt_scale: EN1 
BEGIN 4 annotate scale & 

INTEGER scale__display, 
annot_units; 

OOUBLE annot fornat; 
BYTE ARRAY annot_arrayI-l:scale_size]; 
RLPHA annot~string; 

4 initialize string & 
annot_«tnng := AORS( annot_array ); 
annOt_itring := init_«tnngf annot_stang, scale_me ); 

IF current_entry_ch = 1 THEN 
scale_dispiay : = scale1_display 

ELSE 4 current_intry_ch = 2 1 
scalejJisplay :- scale2_display; 

annot_fornat :* seale_annot_fomat; 
annot units := get active( get suffix index, active scale ] ; 
IF £ ?annot_units*2) OR (annot̂ units=5) } THEN 

annot_forr.at := annot_fomat OR db^annotnask; 
pnnt_itnngi; fornat_reaT( entry_eh_real. ch__»cale ), 

annot_itring. 
annot fomat 

). 
seale_eize, 
scale display 

); 
IF current _entry_ch = 1 THEN 

seale_diaplay := »cale1_suf/ix_display 
ELSE 1 current_entry_ch * 2 4 

scale_rliiplay :* scale?_suffix_display; 
ciear_stnng( annot__slrmg ); 
append_string( annot_strmg. active_suffix( active_icalt ) ); 
prmt_stnng( appendant annot_itnng, '/ ), 

icale_suffi>_si2e, 
seale_display 

ENO; 1 annotate_seale 4 

SAHN0T.U0RK.PDS51O 

REJECT; 
connENT 

THU, DEC 22, 1983, 10:22 Afl PAGE 10 

update_icale 

SUBROUTINE update scale; 
BEGIN 4 update_scale 4 

annotate_scale; 
IF graticule_,type(current_entry_ch) « snith THEH 

trace_and_graticule; 
partial("update_f ); 

END; 4 update_scale 4 
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REJECT; REJECT; 
COnnEHT update ref value COIWENI annotate enhancenents 

SUBROUTINE update_ref_value; ENTRY; SUBROUTINE annotate.enhancenents; ENTRY; 
BEGIN 4 update_ref_value 4 BEGIH 4 annotate enhancements 4 

LABEL exit; * 4 DEBUG 4 
*nnotate.,re Rvalue; 4 DEBUG 4 
IF gratioile~type( current jmtry_ch. * with THEN GO TO exit; 4 DEBUG 4 

trace_andjraticule; 
partial! update_f ); & display enhartcenent flags 4 

IF ( (ch_integ«r(ch_averagej»de, 1) * *vj_pff) AND 
END; & update_rer_value 4 (ch~integer(ch~average node, 2) • avg_off) 

) THEN 
printch( averaging display, * ) 

ELSE 
printch( avereging_displey, 'A ); 

IF ( (ch_integer(ch_correction_node, 1) • eorrtct_ofr) ANO 
(ch~integer(ch"*correctlon~node, 2) > correct'off) 

) THEN 
printch( correction display, ' •) 

ELSE 
printchf eorrtction_display, "C ); 

IF ( (ch_integer(chjgating, 1) » gate_off) AMD 
(ch"integer(ch_gating, 2) • gate off) 

) THEN 
pnntch( gating_display, ' ) 

ELSE 
printch( gating_display, '0 ); 

IF { (ch_integ«r(ch_snoothing_node, 1) » snoothing_off) AND 
(ch~integer(ch~enoothing node, 2) = snoothing off) 

) THEN 
pnntch( snoothing display, ' ) 

ELSE 
printch( snoothing display, 'S ); 

1 DEBUG 4 
exit: 4 DEBUG 4 

END; 4 annotate_enhancenents 4 

END* 

2RPPnBn.U0RK.PD851O THU, DEC 22, 1983, 10:23 flfl PAGE 1 ZRPPfIBI1.U0RK.P0851O THU, DEC 22, 1983, 10:23 fin PAGE 2 

* M Hou ue run zapp and pick up the buffer address space data file 
N flodified for 8510 nonitor ROtl. M that nou has check-suns in place. Ue add no neu data, but here 
tt M only specify hou data is to be output. 
ll This a softuare tools script file that u i l l allow cat - «X >tenpcnd;tenp 
*t adding check-suns to data that is to be zapped.. \Jnull;data file? (no neu data) 
tt You u i l l have to create your oun copy of this File containing ;data type? (no neu data) 
% addreisei, etc. to natch your specific setup. OLD ;disable buffering? (get buffer file) 
it Note that the shell allous passing paranetcrs in if desired (using 0 ;start address? 
tt the notation t l for first paraneter, 82 for second, etc.) 0 ;offset? 
It Also, you nay use the "?" option of ZRPP to pick up aniuers. 4096 ;locations7 

It ;uidth? 
1 This banc script file ui l l uork uith both "exsun!" and "cxsun16" 1 ;unprogranned state? 
R and nay be edited to use uhichever is deiircd. 1 ;optionT 

R Uith either, specify <l1SSits-addr> the sane as <LSBita-addr> ;aux zapper ends? 
R to get i t 's respective loner resolution check-sun generation. H ;nore? 
tt Leuis Neuton Pfile zappscxx,oldtenp 

Pfile zappcnd=tenpcnd,oldtenp 
I zapp.pub.upsoft 
1 Check-sun generation. Preset zappscxx 
II Preset zappcnd 
1 First ue run ZRPP to load data in the MK buffer address space file 
1 that ZAPP u i l l leave behind uhen ue issue a fi le equation to 
R cause i t to be saved. Here ue specify only hou data is 
It to be read by ZRPP. Ue ask for no output at this point by asking 
R that 0 locations be output. 
cat - <<Z >tenpcnd:tenp 
*0BJ ;data file nane? 
1 ;data type' 
H ;disable buffering? (buffering on) 

-.start address? 
;offset' 

0 ;locations? (uant no output) 
• ;uidth? 

1 ;unprogranned state7 

4 ;option' (hex dunp.no output) 
N ;nore* 
Z 

Spurge zappscxx,tenp 
Pflle zappscxx;tenp 
*?file zappcnd=tenpcnd,oldtenp 
zapp.pub.upsoft 
Preset zappcnd 
N NQU ue run the check-sun generation progran that uil l add check-suns 
s at the appropriate locations in the W K buffer address space fi le. 

lie zappscxx.oldtenp 
cksun1G.pub.upsoft:npeia <<1 
2048,4093,4094.4035 
Preset zappscxx 
R 

http://dunp.no
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1 A Hou ue run zapp and pick up the buffer address space data file 
t Dc-difltd for 1510 nemtor lOfl. 1 that nou has check-suns m place. Ue add no neu data, but here 
i 1 only specify hou data is TO be output. 

II 
1 This a software tools script fi le that ui l l allou cat - <<Z >tenpcnd:tenp 
• adding check-suns to data that i t to be zapped. \tnull;data File7 (no neu data) 
II You will have to create your oun copy of this file containing .data type7 (no neu data) 
t addresses, etc. to natch your specific setup. OLD .disable buffering7 (get buffer file) 
1 (fete that the shell allow* passing parameters m i f desired (using 0 .start address? 
1 the notation (1 for first paraneter, 12 for second, etc.) 0 .offset' 
* Also, you nay use the "?" option of ZAPP to pick up answers. S192 .locations7 

A ;uidth7 

II This basic script fi le ui l l uork uith both "ckeunl" and "cksunlG" 1 ;unprogranned state7 

1 and nay be edited to use uhichever is desired. 1 '.option? 
1 Uith either, specify «nSBits-addr> the sane as <L3Bits-addr> 1131 ;aux zapper ends? 
• to get i t 's respective lower resolution check-tun generation. N ;nore? 
I I 
t Lewis Keuton (fi le zappscxx.oldtenp 
s - Pfile zappcnd'tenpcnij,oldtenp 
• zapp.pub.upsoft 
1 Check-sun generation. Preset zappscxx 
f (reset zappcnd 
1 f irst ue run ZAPP to load data in the MK buffer address space f i le 
1 that ZAPP ui l l leave behind uhen ue issue a fi le equation to 
1 cause i t to be saved. Here ue specify only hou data is 
• to be read by ZAPP. Ue ask for no output at this point by asking 
1 that 0 locations be output. 
cat - « Z >tenpcnd:tenp 
*08J ;dets fi le none? 
1 ;data type7 

K ;disable buffering7 (buffering on) 
;start address? 
.offset? 

0 .locations7 (want no output) 
juidth? 

1 .unprogrsnned state7 

4 .option7 (hex dunp.no output) 
H ;nore? 
: Ppurge zappscxx, tenp 
Pfile zappscxx.tenp 
Pfile zappcnd=tenpcnd,oldtenp 
zapp.pub.upsoft 
Preset zappcnd 
* Hou m run the check-sun generation progran that u i l l add check-suni 
II at the appropriate locations in the 64K buffer address space file. 
Pfile zappscxx,oldtenp 
Ckiun16.puo.uDS0ft:tipeio <<Z 
6,8191,4,5 
I 
Preset zappscxx 
« 

CH«iRY.U0RK.P0851O THU, DEC 22. 1983, 10:23 RH PAGE 1 FARRAY.U0RK.POS51O THU. DEC 22, 1983, 10:23 Afl PAGE 1 

BYTE CONSTANT array_eh_na*n := Z03, PROCEDURE array.update: S. a process & EXTERNAL.L; 
tine_update_nask := Z20, 
array_updatejiaik := Z40, 
array_ibort_na(k := ZSO; 

http://ZrWWW.UORK.ru8
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n68KL,P,"array" •EJECT; 
BEGIH COnnEHT array update 

aaaanaaaaaaaaaaaaaftaaaaaaaaaaaaaaaaaatftaaaftaaaaaeaaeaaaaaaaaaaaaaa'aaataa 
•FILE ftrace.uorfc; a 
•FILE ffifo.uork: ftaaaaaaaaaaaaaaaaaaaaaaaaaataataaaaaataataaaaaaaaaaaaaaaaaaatxaaataataaa 
•FILE ffifoa.uorfc; ; 
•FILE crins.uork; 1 for processmg_variabIes and fifo "rim" 4 PROCEDURE array_update; 4 a process 4 ENTRY; 
•FILE fkerncl.uork; 4 for acquire and release 8> BEGIN 4 array update 4 
•FILE fdatap.uork; 8. for control datajjroc and update data_proc 8. LRBEL loop; 
•FILE centable.work; INTEGER fifo uord; 
•FILE fcfitable.uork; BYTE channel. 
•FILE carray.uork; fifo_uord_upper « fifo_uord, 
•FILE ftine.uork; 4 for control_data_proc_ti«e & fifo_wrt_li*er • fifo_uord*1, 

cht ..accun. 
BYTE tinejjpdatejjending; 4 pending tine-variablea update, 1 blt/ch & chẐ accun; 

tino.iasdato^pending :• 3; 1 first tine: update chl and ch2 I 
ch1_iccun :« 0; 
t̂ ~*ccuw 0; 

loop: 

BEGIN & do 4 

fifajtord :« read_fifo( amry_update__fifo ); 

•tfuwiel :« fifnj»rd_upp«r RNO array_ch_natk; 

IF (channel RNO 10001) <> 0 THEN 
ch1 accun :« chl accun OR fifo uord loiter; 

IF (channel m 1000Z) o 0 THEN 
ch2_accun :» ch2_.accun OR fifDjaordJawtr; 

IF (fifo_i»rtjjpper RNO tine_update_naek) o 0 THEN 
tine_update_pending :* SBIT(tine_update_pending,channel); 

IF (fifo uord upper RND array update naek) <> 0 THEN 
BEG1H"4 if"4 

acquire! proccssing_variables ); 
control data_proc( channel ); 
releaael processmg_variables ); 

EHD; 4 i f 4 
END; 4 do 4 

A eventually nake this, a DO...UNTIL no fifo data pending 4 

UHILE (chl accun <> 0) 00 
BEGIN 4 uhile & 

IF TBIT( tine update .pending, 1 ) THEN 
BEGIN 4 if"4 

control_datajiroc_tine( 1 ); 
tine updatejending := RBII( tine update_pending, 1 ); 

EHD; 4"if 4 
acquire! pracessing_variables ); 

SRRRRY.U08K.PD851O THU, DEC 22, 1983, 10:23 Rfl PRGE 3 SA«fiflY.U0RK.PD851O THU, DEC 22, 1983, 10:23 fl!1 PRGE 4 

update_datajjroc( 1, ch1_accun ); •DECT; 
releaeef processing variables ); COilflEHT init array update fife 

4 DEBUG 1 a*t*taataa*a**k*aa**a*aa*a*a*a*t*a**aatAiatkt**aattt***i>*it>k>i*a«Xkt*> 
ch1_accurt := 0; A DEBUG 4 * 

aaaaaaaafttaaaaaa*a*a*aaattaaaaakaaaaaaa«.aaa«aaa*aattaaaaaaaaat*aaaaaa*jia« 
EHD; 4 uhile 4 ; 

PROCEDURE init_array_update_fifo; ENTRY; 
BEGIH 4 init array_update_fifo 4 

UHILE (ch2 accun <> 0) DO init_fifo( array_update_fifo, 
BEGIH 4 uhile 4 array_update_fifo_si*e, 

IF TBIT( tine update_pending, 2 ) THEN array_fifo, 
BEGIN 4 if"4 a rray_f if0_no t_ful1, 

control_data_proc_tirte( 2 ); array_fifo_not_enpty ); 
tine update_pending ; = RBIT( tine update_pending, 2 ); END; 4 init_array_update_fifo 4 

END; 4"if 4 
EN08 

acquire( prccejsing_variables ); 
update_data_proc£ 2, ch2_accun ); 
release! processmg^variables ); 

4 DEBUG 4 
ch2_accun := 0; 4 DEBUG 4 

END; 4 uhile 4 

GO TO loop; 

EHD; 4 arrayjjpdate 4 
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BYTE CONSTPHT donein.ec pendent 
fomat.deeendent 
byte.type 
intege r.type 
donain.n_femat_depend 

display.alt 
dent.diaplay.alt 
nake_potitive 
dont_neke_posltive 
• tore 
dent store 

•1,1 for "Active" tables L 
* 2, 
» I , 1 for K t m table type & 
•2, 
• 3: 

« 0, I for display slt'_vjlue& 
= 1, 
i 0, 1 for nust be_positlve & 
* 1, 
* o. 1 for chtable store & 

INTEGER COMTIWI ck.byte.type 
ch.intege r.type 
Cti_ueer3_type 
eh.real.type 
ch.eeaibTe.tvpe 
ch.puad.type 
ch none 

CBIMLIS.UOK.FDISIO THU, KC 22, 1JS3. 10:23 Wl PAGE 1 

INTEGER CDNSTMT get.suffixindex 
get~fontat~ine«M 
getjun.Unil.indeK 
get.nax'l mit.index 
oet'chtable.iiidex 
eet~chtable~type 
•etlchtablc'store 
get.algorithne 
get'displey.alt.value 
getjuistjie .positive 
get_leejicaie_div_3 

INTEGER COHSTIWT aperture.fomet 
distance'fomat 
freeoency.foreat 
e**ee_tlite_fernet 
eeurce_pur_fomat 
eutput.fomat 
e4rtpuOntejer_tomet: 
db. fomat 
test_aet_atten_fornat 

INTEGER CORSTMT diotence eeffix 

0, t indices into I 
1, I "active tables"! 
2, 
3, 
4, 
5, 
6, 
7, 

9, 
10; 

3, I index into fomat table I 
3, 
5, 
C. 
6, 
7, 
I , 

to, 
11: 

:» 17; 1 index into suffix table I, 

FRTftBLES. UOKX. PD5510 THU, DEC 22, 19S3. 10:23 fm 

• FILE eatables.uork: 

EXTERNAL 
EXTERNAL 
EXTERNAL 
EXTERNAL 
EXTERNRL 
EXTERNAL 
EXTERNAL 
EXTERNAL 
EXTERNAL 
EXTERNAL 
EXTERNAL 

ALPHA 
BYTE 
BYTE 
DOUBLE 
BYTE 
BYTE 
QUAD 
DOUBLE 
BYTE 
REAL 
REAL 

TABLE suffix, l ; 
TABLE nkr.real.iuffix.L; 
TABLE nkr lnag~sufflx. L; 
TABLE fornat table.L: 
TABLE nkr.real.fornat.L; 
TABLE nkr~inag2fomat.L: 
TABLE linlt.L; • 
TABLE actlve.tables.L; 
TABLE active~table.lype.L: 
TABLE scale.factori. L: 
TABLE unscale factors. L: 

$ATA8LES.»0«K.PD!51O 

H6!KL,P,"atables" 
BEGIN 

• FILE catable2.uork; 
• FILE eatables.uork; 
• FILE cchtable.uork; 
• FILE cchars.uork; 

THU, DEC 22, 1983, 10:23 An 
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•EJECT; 1 14 unueed I 0, 
GLOBAL ALPHA TABLE suffix :• 1 indexed by euffix_index 1 1 15 t i t le 1 0, 

t o t . "", 
:• 1 indexed by euffix_index 1 

1 16 • groups hpib 4 0, 
I 1 4 "H2", 1 17 i f avg factor 1 0, 
1 2 1 "dB". 4 change display_active_... i f thia changes 4 1 18 snoothing aper.l 14, 
4 3 1 •Div", 1 19 orq naek pnn. 1 0, 
4 4 4 V . 4 seconds without dietance readout 4 ' 1 20 srq flask secon.l 0, 
4 5 1 "dBn", & change dieplay_active_... i f this changes & 1 21 revision 1 0, 
1 6 t "i", 4 seconds uith distance readout 4 4 22 aux out 1 7, 
1 7 1 "V", 1 23 keycode 1 0, 
1 11 degree. 1 24 electr delay 1 6, 
1 9 1 Onega, 1 25 phase offset 1 8. 
1101 "S-, 1 Sienen 1 1 25 narker 1 1 -5, 
1 11 I "U.", 4 Units for space critical narker annotation 1 I 27 narker 2 1 -5, 
112 1 "IT, 

4 Units for space critical narker annotation 1 
J. 28 narker 3 1 -5, 

113 1 "Unite", 1 29 narker 4 I -5. 
1 14 I 1 3>W, 1 30 narker 5 I -5, 
1 IS 1 "dB/GHz", 1 31 address I 0. 
1 1fi 1 onegat"/s" 1 32 peek I 0, 
I 17 I "n", 1 ncters 1 1 33 poke t 0, 
1 XX 1 •"; 1 34 open cO I 0, 

1 35 open cl I 0, 
BYTE TMLE svffixindex neg 1 BUST BE EVEH LEHCTH - PRO »T TOP 1 4 36 open c.2 I 0. 

1-11 1 fomat dependent. 1 37 gate start t t . 
1-17 log nag 1 2, 1 31 sate stop 1 (, 
1-16 l in nag 1 13, 1 39 fate center 1 (. 
1-15 phase 1 >, 1 40 gate open I 6, 
1-14 delay 1 6, 1 41 tug elope I 0, 
1-13 real 1 13, 4 42 nag offset I 13. 
1-12 inag 1 13, 1 43 stinulus slope 4 0, 
1-11 log polar 1 13, 1 44 etinulus offset! -5. 
1-10 l in polar 1 13, 1 45 ref plane 1 1 t , 
1 -9 inag vs real 1 13, 1 45 ref plane 2 1 I, 

- I ' l l anith 4 13, 1 47 systen zO 1 9, 
1 -7 y snith 1 13, 1 48 najor addr 1 0, 
1 -5 veur 1 0, 1 49 ninor addr 4 0, 
1 -5 1 donain dependent, 1 50 pass thru addr 4 0, 
1 -4 freq donain 4 1, 1 51 source addr 4 0, 
4 -3 tine band-pats 4 £, 4 52 test-set addr 4 0, 
& -2 tine lou-pass 4 6, 4 53 plotter addr 4 0, 
& -1 aux donain 4 7; 4 54 printer addr 4 0, 

BYTE TABLE suffix index : * 4 indexed by active function 4 1 55 ch end addr 4 0, 
1 0 off 4 0, 1 55 offset delay 4 6, 
& 1 start 1 -5, 4 57 offset loss 4 16, 
1 2 stop 4 -5, 4 58 offset rO 1 9, 
1 3 center 4 -5, 4 59 offset nin f 4 1, 
1 4 span 4 -5, 1 GO offsst nax f 4 1, 
1 5 cu 4 -5, 4 51 std id 4 0, 
1 6 sueep tine 4 4, 4 end of BDurce functions 4 4 62 std class 1 0, 
1 7 source pouer 1 5, 4 63 * groups kbd 1 0. 
1 8 pouer elope 4 15, 4 99 place holder 4 0; 
1 9 port 1 atten 4 2, GLOBAL BYTE TABLE nkr realouffix := 4 indexed by fornat 4 
1 10 port 2 atten 4 2, 0, 
1 11 ref pos'n 4 3, 1 log nag 4 2, 
4 12 scale/div 1 -1!. 4 l in nag 1 11, 4 tenporary "U." for "Unite" 4 1 DEBUG 4 
1 13 ref value 1 -18, 4 phase 1 8, 

SAT A8LES. UORK. PD8510 THU, OEC 22, 1983, 10:23 An PAGE 4 SATABLES.U0RK.PD8S1O THU, DEC 22, 1983, 10:23 An PAGE 5 

1 delay 4 6, •EJECT; 
4 real 4 11, 4 tenporary "U." for "Units" 4 4 DEBUG 4 4 display fomats 4 
& inag 4 11, 4 tenporary "U." for "Units" 4 4 DEBUG 1 GLOBAL DOUBLE TABLE fornat table :• 4 indexed by active fomet_index 4 
1 log polar 4 2. 4 0 4 0, 
1 l in polar 4 11, 4 tenporary "U." for "Units" 4 4 DEBUG 4 4 1 4 X1600140C, 4 fixed exponent u/12 dtcinal digits 4 
1 inag vs real 4 11, 4 tenporary "U." for "Units" 4 4 DEBUG 4 4 2 4 I1600140C, 4 for values stored scaled - - tested by acttbl 4 
4 z smth 4 9, 4 3 4 X160S1404, 4 generaI_purpose floating point 4 
1 y snith 4 10, 4 4 4 117001400, 1 fixed integer 4 
1 vsur 4 0: 4 5 4 I1000000F, 1 frequency fomat for private HP-IB 1 

GLOBAL BYTE TABLE nkr inag suffix :• I indexed by fornat 1 4 5 4 J1005000F, 4 tine and pouer to source 4 
0, 4 7 4 I3OOO1S0F, 4 for HP-IB output & 

1 log nag 4 0, 4 8 1 J37000SOO, 4 for HP-IB integer output 4 
1 l in nag 1 0, 1 9 4 0, 1 unused 4 
1 phase 4 0, 4 10 1 117051404, 4 forcsd 0 exponent 4 
1 delay 4 0, 4 11 1 Z17051400, 4 fixed integer ecaled 4 
1 real 4 0, 4 12 4 Z1700140F; 4 unused 7 4 
4 inag 4 0, 
1 log polar 4 8, 

8, 
BYTE TABLE active fomat neg : ' 4 BUST BE EVEH LENGTH - PHD AT TOP 4 

4 l in polar 4 
8, 
8, 4-18 <nin scale> 4 fomatjlependent, 

4 inag vs real 4 11, 4 tenporary "U." for "Units" 4 4 DEBUG 4 4-17 log nag 4 3. 
4 z snith 4 S. 4-16 lin nag 4 3, 
4 y snith 1 10. 4-15 phase 1 3, 
4 vsur 4 0; 4-14 delay 4 3, 

4-13 real 4 3, 
4-12 inag 4 3. 
4-11 log polar 4 3, 
4-10 lin polar 4 3, 
4 -5 inag vs real 4 3, 
4 -8 a snith 4 3, 
4 -7 y snith 4 3, 
4 -6 vsur 4 10, 
4 -5 <start...> 4 donain dependent, 
4 -4 freq donain 4 1, 
4 -3 tine band-pats 4 2, 
4 -2 tine lou-pass 4 2, 
4 -1 aux donain 4 2; 

BYTE TABLE active fornat index := 4 index into fornat table 1 
4 0 off 4 0, 
4 1 start 4 -5, 
4 2 stop 4 -5, 
4 3 center 4 -5, 
4 4 span 4 -5, 
4 5 cu 4 -5, 
4 6 sueep tine 4 3. 
4 7 eource pouer 4 3, 
4 8 pouer slope 4 3, 
4 9 port 1 atten 4 3, 
4 10 port 2 atten 4 3, 
4 11 ref pos'n 4 3, 
4 12 scale/div 4 -18, 
4 13 ref value 4 -18. 
4 14 unused 4 0, 
4 15 title 4 0, 
4 16 • groups hpib 4 0, 
4 17 if avg factor 4 3. 
4 18 snoothing aper.4 10, 
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1 19 srq nask pnn . 4 4, 4 inag vs real 4 3. 
1 20 trq nask secon.l 4, 4 z enlth 4 3, 
1 21 revision 4 0, 4 y enlth 4 3. 
1 22 aux out 1 3, 4 vsur 1 10; 
4 23 keycode 1 0. GLOBAL BYTE THLE nkr. mag fomat :* 4 indexed by fomat 4 
1 7' cltclr dolly 4 1, "o. 1 25 phase offset 1 3. 4 log nag 4 0, 
I 25 mrker 1 1 -5, 4 l in nag 4 0, 
1 27 narker 2 1 -5, 4 phase 4 0, 
1 28 narker 3 1 -5, 4 delay 1 0, 
I 29 narker a 1 -S, 4 real 4 0, 
1 30 narker 5 1 -5, 4 inag 4 0 , 
1 31 address 1 4, 4 log polar 4 3, 
1 32 peek 1 4, 4 lin polar 4 3, 
4 33 poke 1 4, 1 inag va real 4 3, 
1 34 open cd 1 3, 1 z snith 4 3, 
1 35 open cl 1 3, 1 y tnitb 4 3, 
1 35 open c2 1 3, 1 vsur 1 0 ; 
1 37 gate start 1 2, 
1 38 gate stop 1 2, 
J. 39 gate center 1 2, 
t 40 gate apan 1 2, 
1 41 nag elope 1 - 18, 
1 42 nag afreet 4 - 18, 
I 43 etinwius elope 1 3, & 44 stinulus offtetA -S, 
1 45 ref plane 1 1 1, 
1 45 ref plane 2 1 1, 
& 47 eysten ZO 1 3, 
£ 4t najor addr 4 4, 
1 49 ninor addr 1 4, 
1 50 paea thru addr 4 4, 
1 51 source addr 1 4, 
1 52 test-set add 4 4, 
1 S3 plotter addr 1 4, 
4 54 printer addr 1 4, 
8. 55 ch end addr 1 4, 
4 56 offset delay 4 1, 
8. 57 offset lots 4 3, 
4 58 offset rO 4 3, 
8. 59 offset nin f 4 3, 
4 60 offset nax f 4 3, 
4 61 std id 4 0, 
8. 62 std class 4 0. 
& 63 N groups kbd 4 0, 
4 99 place holdtr 4 0; 

GLOBAL BYTE TABLE nk .fornat :- 4 indexed by fornat 4 
& log nag 4 m! 
8. l in nag 4 3, 
4 phase 4 3, 
4 delay 4 3, 
4 real 4 3. 
8. inag 4 3, 
& log polar 4 10, 
4 l in polar 4 3, 

JST6BLES.U0RK.P08S1O THU, DEC 22, 1983. 10:23 An PAGE 8 SAT ABIES. UDP.K.P0851O THU. DEC 22, 1983. 10:23 AH PAGE 9 

IEJECT; 4-18 <nin scale> 4 fomat dependent, 
GLOBAL OUAD TABLE l i it : 4 indexed by nin Unit and nax Unit index 4 4-17 log nag 4 14, 
t- /.//II — / -• 10"3 . ' 10"12 ~ 4 4-16 lin nag 4 3, 

0, 4 0 no Unit operation 4 4-15 phase 4 3, 
0, 4 1 zero 4 4-14 delay 4 3, 
1. 4 2 4 4-13 real 4 3. 

10, 4 3 4 4-12 inag 4 3. 
22, 4 4 nax nunber of cal standards 4 4-11 log polar 4 14, 
31, 4 5 naxinun HP-IB address (3l=off) 4 4-10 lin polar 4 3, 

199, 4 6 (4 tinet nax t i t le eet index) - 1 4 4 -9 inag vs real 4 3, 
4096, 4 7 4 4 -5 z snith 4 35, 

65535, 4 8 nax integer = X000CXXX0O0O0FFFF 4 4 -7 y snith 4 35. 
-32768. 4 9 nin integer - JFFFFFFFFFFFF8000 1 4 -6 vsur 1 3, 

-25COOOOO, 4 10 nin tine (tine donain) scaled 4 4 -S <start...> 4 donain dependent, 
2«>ooa»ooo, 4 11 nax tine (tine donain) scaled 4 4 -4 freq donain 4 12. 

0, 4 12 nin frequency (nodified by test-set linits) 4 4 -3 tine band-pats 4 10, 
0, 4 13 nin narker -- set by update start stop ... 4 4 -2 tine lou-pasl 4 10, 

1000000000. 4 14 scaled 0.001 4 4 -1 aux donain 4 24; 
-2147483641, 4 15 nin double = IFFFFFFFF80000000 4 BYTE TABLE nin l init ndex := . 4 index into Unit table 4 
4294967295, 4 16 nix double = KXJCflOOOOFFFFFFFF 1 4 0 off 4 0, 4 0 neant no l init 4 

10000000000, 8 17 scaled 0.01 4 4 1 start 4 -5, 
10XX»000COO0, 4 18 scaled 0.1 (nin snoothing aperture only) 8. 4 2 stop 4 -S, 
999000000000, 4 19 nax narker — set by update start stop ... 8. 4 3 center 4 -S, 
999000*00000. 4 20 nax frequency (nodified by test-set linits) 4 4 4 epan 4 0, 
999COOOOOOOO, 4 21 nax frequency (ununited by eource/testoet) 4 4 5 cu 4 -5, 

2CCOO00CO00O0, 4 22 scaled 2 4 4 6 sueep tint 4 17., 
999511719OOO0, 4 23 ecalt factor*10/2O48 ~ nax aux out 4 4 7 source pouer 4 0, 

-10000000000000, 4 24 ecaled -10 4 4 8 pouer slope 4 0, 
10000000000000, 8 25 scaled 10 4 4 9 port 1 atten 4 1. 
200000O>»0000, 4 26 scaled 20 » OOOOO101A94A700O 1 4 10 port 2 atten 4 1, 

-loceooooooocoocooo, 4 27 scaled -100J1S 4 4 11 ref poi'n 4 1. 
10uc<XX»0C<!00»000, 4 2! scaled 1001715 4 4 12 scale/div 4 -18, 

12700CO0OO00OO0, 4 29 nax byte scaled = I0O00OB8CF2FD18CO 8. 4 13 ref value 4 -31, 
-36O00O0COO0O0O0, 4 30 scaled -360 4 4 14 unused 4 0, 
360000000000000, 4 31 scaled 360 4 4 15 title 4 1, 

-500000000000000, 4 32 scaled -500 4 4 16 4 groups hpib 4 2. 
' 500000000000000, i 33 scaled 500 4 4 17 if avg factor 4 1, 

200000000000 , 4 34 scaled 0.2 tenporary Snith ref valueSA DEBUG 4 4 18 snoothing aptr .4 IS, 
40000000000 : 4 34 scaled 0.04 tenporary Snith scale 4 4 DEBUG 4 4 19 srq naik pnn 4 1, 

4 \ . \ \ \ \ -- \ = 10"3 . - 10"12 4 4 20 srq nask secon.4 1, 
4 21 revision 4 0. 

BYTE TABLE nin l init inde > neg := 4 BUST BE EVEH LENGTH - PAD AT TOP 4 4 22 aux out 4 24, 
4-32 f i l ler 4 0, 4 23 keycode 4 1, 
4-31 <nin ref velue>4 fornat dependent, 4 24 elect r delay 4 27. 
4-33 log nag 4 32. 4 25 phase offset 4 35, 
4-29 lin nag 4 32, 1 26 narker 1 4 13, 4 donain dependence handled by dynemc 4 
4-28 phase 4 32, 4 27 narker 2 4 13, 4 Unit changes uith start stop ... 4 
4-27 delay 4 32. 4 2S narker 3 4 13. 
4-26 real 4 32. 4 29 narker 4 4 13. 
4-25 inag 4 32, & 30 narker 5 4 13. 
1-24 log polar 4 32, 4 31 address 4 15. 
4-23 lin polar 4 32, 4 32 peek 4 0, 
4-22 inag vs real 4 32. 4 33 poke 4 9. 
4-21 z snith 4 34. 4 34 open CO 1 0, 
4-20 y snith 4 34. 4 35 open cl 4 0. 
4-19 vsur 4 32, 4 36 open c2 4 0, 
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1 37 gate start 1 1 0 , 1 7 source pouer 1 0, 
1 38 gate atop 1 10, 1 8 pouer slope 1 0, 
1 39 gate center 1 10, 1 9 port 1 atten 4 29, 

' 1 40 gate epan 1 10, 1 10 port 2 atten 1 29, 
141 nag elope 1 0, 1 It ref pos'n 1 25, 
1 42 nag offaet 1 0, 1 12 scale/div 4 -18, 
1 43 stinulus elope 1 0, 1 13 ref value 4 33. 
1 44 stinulus offset! 0, 1 14 ixtueed 4 0, 
1 45 ref plane 1 1 27, 1 15 t i t le 4 6, 
t 46 ref plane 2 1 27, 1 16 * groupa hpib 4 7, 
1 47 eyaten zO 1 22, 1 17 if avg factor 1 7, 
1 48 najor addr 1 1, 1 11 snoothing aper.l 26, 
1 49 ninor addr 1 1, 1 19 srq nask prin. 1 8, 
1 50 paee thru addr 1 1, 1 20 srq nask eecon.l 1, 
1 51 source addr 1 1, 1 21 revision 1 0, 
1 52 test-set addr 1 1, 1 22 am tut 1 23. 
1 53 plotter addr I 1, 1 23 keycode 1 1. 
154 printer addr I 1, I 24 electr May 1 28. 
1 55 ch end addr 1 1, 1 25 phats offset 1 31. 
1 56 offset delay 4 27, 1 26 narker 1 1 19, 1 donain aktpeiidence handled by dynanic 4 
1 57 offset loes 1 0, 1 27 narker 2 1 19, 4 l in i t changes uith start stop . . . 4 
1 58 offset lO 1 0 , I il narker 3 1 19, 
1 59 offset nin f 1 1, 1 29 narker 4 1 19, 
1 60 offset nax f 1 1, 1 30 narker 5 1 19. 
1 SI ltd id 1 2 , 1 31 address I 16, 
112 std class 1 2, 1 32 peek 1 0, 
1 E3 • groups xbd 1 2. t 33 poke 1 8, 
1 99 place holder 1 0: 1 34 open CO 1 0, 1 99 place holder 1 0: 

1 35 open cl 1 0, 
BYTE TH6LE na«_linit_index_rreg • 1 MIST BE EVEN LENGTH - PAD ST TOP 1 1 36 open c2 1 0, 

1-18 <nax scale) 1 fomat dependent, 1 37 gate start 1 11. 
1-17 log nag 1 33, 1 31 gate atop 1 11. 
1-16 lin nag 1 33, 1 39 gate center I 11. 
1-15 phase 1 33, 1 40 gate epan 1 11, 
1-14 delay 1 28, 1 41 nag slope 1 0, 
1-13 real 1 33. 1 42 nag offset 1 33, 
1-12 inag 1 33, 1 43 stinulus slope 1 0, 
1-11 log polar 1 33, 1 44 stinulus offsetl -5, 
1-10 lin polar 1 33, 1 45 ref plane 1 1 28. 
1 - 9 inag vs real 1 33, 1 46 ref plane 2 1 28. 
1 -8 z snith 1 33. 1 47 systen zO 4 33, 
1 -7 y snith 1 33, 1 48 najor addr 4 5. 
1 -6 vsur 1 33, 1 49 ninor addr 4 S, 
1-5 1 donain dependent, 1 50 pass thru addr 1 5, 
1 -4 freq donain 1 20, 1 SI source addr 4 5. 
& -3 tine band-pass & 11, 1 52 tect-eet addr 4 S, 
1 -2 tine lou-pass & 11, 1 53 plotter addr 4 5, 
& -1 aux donain 1 23; 1 54 printer addr 4 5. 

8TTE TABLE nax l init index & index into l init table 1 1 55 ch end addr 4 5, 
1 0 off 1 0, 1 0 neans no l in i t 1 1 56 offset delay 4 28, 
& 1 etart 1 -5, 1 57 effect loss 4 0, 
1 2 atop 1 -5, 1 58 offset zO 4 0. 
1 3 center 1 -5, 1 59 offset nin f 4 21, 
1 4 span 1 0, 1 60 offset nax f 4 21. 
1 5 cu 1 -5, 1 61 etd id 4 4, 
1 6 sueep tine 1 33, 1 62 etd class 4 4, 
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1 53 « groups kbd 4 7, •EJECT; 
1 9 9 place holder 1 0; IHTEGER TABLE chtable index neg :> 4 HUST BE EVEH LENGTH - PAD AT TDP 1 1 9 9 place holder 1 0; 

1-10 4 donam_dependent, 
4-9 freq donain 4 ch_center_sllnulus, 4 freq via HP-IB 4 
4 -8 tine band-pass 4 ch_center_tlne, 
4 -7 tint lou-pass 4 ch_centtr_1ine, 
4 -6 aux donain 4 ch_center_aux_out, 
4 -5 1 donain dependent, 
4 *4 freq donain 1 ch.start_stinulus, 4 freq via HP-IB 4 
4 -3 tine band-pass 4 ch~start_tlne, 
4 -2 tine lou-pass 4 ch~ttart_tine, 
4 -1 aux donain 4 ch~start_aux_out; 

IHTEGER TABLE chtable index :* 1 indexed by active function 4 
4 0 off 4 0, 
4 1 start 4 -5, 
4 2 stop 4 ch stop stinulus, 4 nust also be "dont store"! 
4 3 center 4 -107 
4 4 span 4 ch epan etinulut, 4 nust also be "dont etore"4 
4 S cu 4 -io7 
4 6 sueep tine 4 ch.aueep_tlne, 
4 7 source pouer 4 ch_source_pouer, 
1 8 pouer elope 4 chjouer.eiope, 
1 9 port 1 atten 1 ch_atten_port1, 1 nust also be "dont_etore"l 
1 10 port 2 atten 4 ch~atten_port2, 4 nust also be "dont_ttore"l 
4 11 ref pos'n 4 ch_ref_eotltlon, 
1 12 scale/div 4 ch'ecale. 
4 13 ref value 4 ch'ref value, 
4 14 unused 4 07 
1 15 title 4 0, 
4 16 I groups hpib 4 0, 
4 17 if avg factor 4 ch_average_factor, 
4 IS anoothing aper 4 ch onootning_eperture. 
4 19 erq nask prin. 4 oT 
4 20 srq nask secon.4 0, 
4 21 revision 4 0, 
4 22 aux out 1 ch center aux out, 
4 23 keycode 4 oT 
4 24 electr delay 4 ch_elec_delay, 
4 25 phase offset 4 effphaaejiffset, 
4 26 narker 1 4 ch.narkerl, 
4 27 narker 2 4 Ch~narker2, 
4 28 narker 3 4 Ch~narker3. 
4 29 narker 4 4 Ch~nlrker4, 
4 30 narker 5 4 ch narkerS, 
4 31 address 4 07 
4 32 peek 4 0, 
4 33 poke 4 0, 
4 34 open CO 4 0, 
4 35 open Cl 4 0, 
4 36 open c2 4 0, 
4 37 gate start 4 ch_gate_start, 
4 38 gate stop 4 ch_9ate_etop, 
4 39 gate center 4 ch~gate"center. 
4 40 gate span 4 07 
4 41 nag slope 4 ch_nagnitude_slope. 
4 42 nag offset 4 ch_nagnitude_offset, 
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1 43 stinulus slope 1 ch_ stlnulus.slope, 1 30 narker S I ch_quad_1ypt. 
1 44 atlnulus offsstl ch_stinulus_offset, 1 31 addreao 1 ch_none, 
1 45 ref plane 1 1 ch_ref _plane_1. 1 32 peek 1 ch'none. 
1 45 ref plane Z. 1 ch'ref _plane~2. 1 33 poke 1 ch'none. 
1 47 systtn zO 1 ch'eyeten zO~ 1 34 open CO 1 ch'none, 
1 41 najor addr 1 0, 1 35 open cl 1 chjMne, • 
1 49 ninor addr 1 0, 1 36 open c2 1 chnone, 
1 50 pass thru addr 1 0, 1 37 gate start 1 ch_quad_type. 
1 51 source addr 1 0, 1 38 gate stop 1 ch_euad_type, 
I 52 test-set addr 1 0, 1 39 gate center 1 rt_ouad_type. 
1 53 plotter addr 1 0. 1 40 gate open 1 ch~quad_type, -
1 54 printer addr 1 0, 1 41 nag alope 1 cn_reai_type. 
1 55 ch end addr 1 0, 1 42 nag offaet 1 ch'real'type, 
1 Si offset delay 1 0, 1 43 etinulue slope 1 ch~roal_type. 
I 57 offset lose 1 0. 1 44 etinulue effeetl ct~pwed_type. 
I SI offset 10 1 0, 1 45 ref plane 1 1 ch~real_type, 
1 59 offset nin f 1 0, 1 46 ref plane 2 1 ch_real~type, 
1 U offset nax f 1 0, 1 47 syeten zO 1 eh_real_tvpe, 
( (1 std id 1 0, 141 najer addr 1 chjvane. 
1 (2 std class 1 0, 1 49 ninor addr 1 ch'none. 
( (3 • groups nod 1 0, 1 50 pass thru addr 1 chjsone, 
1 99 place (wider 1 0; 1 SI eource addr 1 rt_none, 1 99 place (wider 

1 52 teet-aet addr 1 rtjvane. 
1 S3 piotter.addr 1 ch'neete, 
1 54 printer addr 1 rtjiewut, 

BYTE TRBLE ehtaUetype : • 1 indexed by aetive_function 1 I 55 dl end addr 1 ch none, 
1 0 off 1 eh_none, l seiect_active_function uoesl 1 56 offset delay 1 ch_none. 
1 1 start 1 rt_ouad~type, 1 chtable_type to detemine 1 1 57 offeet loss 1 ch_none, 
I 2 stop 1 cti_qued_type. 1 whether to perfom an auto-1 1 51 offset 20 1 ch'none, 
1 3 center 1 clTqued'type, 1 value load. ch_nonc >* ne.l 1 59 offeet nin f 1 ch'none, 
1 4 span 1 rt~.BnUd~.type, 1 60 offeet nax f 1 ch_none, 
X S cu 1 ch_qued_type. 1 61 etd id 1 ch_none, 
1 t sueep tine 1 ch_real_type. 1 62 etd class 1 chjione. 
1 7 eource pouer 1 ch_real_type, 1 63 • groups had 1 ch'none, 
1 1 power elope 1 ch_real_type. 1 99 place holder 1 ch'none; 
1 9 port 1 atten 1 ch_real_type. 
1 10 port 2 atten 1 ch'real'type, 
S 11 ref pos'n 1 ch_real~type, 
1 12 scale/div 1 ch_real_type, GLOBAL REAL TABLE scale.factors :• 
& 13 ref value 1 ch~real_type. 1.0, 1 0 1 
I 14 unused 1 clwione, 1.W3, 1 1 1 
1 15 title 1 ch_none. 1.W6. 12 1 
& 15 1 groups hpib 1 ch_none, 1.079. 1 3 1 
X 17 if avg factor 1 ch_integer_type. 1.0412. 14 1 
1 IS snoothing aper . 1 ch_real_type, 1.0*15: 1 5 1 
1 19 srq nask prin. 1 ch_none. GLOBAL REAL TABLE unecale .factors :* 
1 20 srq nask secon . 1 cn_none, 1.0, 10 1 
1 21 revision 1 ch'none. 1.0S-3, 1 1 1 
1 22 aux out 1 ch_quad_type, 1.0?-6, 1 2 1 
1 23 keycode 1 chjlone, 1.063-9, 1 3 1 
1 24 electr delay 1 ch_real~type, 1.0M2, 14 1 
1 25 phase offset 1 ch_real_type, I.OS-15; 1 5 1 
I 26 narker 1 1 ch_quad_type, 
1 27 narker 2 1 ch~quad~type, BYTE TABLE loq acale div 3 neg :• 1 BUST BE EVEH LEHGTH - PRO RT TOP 1 
1 2! narker 3 1 ch_quad_type, 1-18 ecale/ref value! fornat dependent. 
1 29 narker 4 1 ch_quad_type, 1-17 log nag 1 4, 
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1-16 lin nag 1 4, 1 39 gate center 1 5, 
1-15 phase 1 4, 1 40 gate span i 5. 
1-14 delay 1 5, 1 41 nag slope 1 4, 
1-13 real 1 4, 1 42 nag offaet 1 4, 
1-12 inag 1 4, 1 43 stinulus slope 1 4, 
1-11 log polar 1 4, 1 44 stinulus offset! -5. 
1-10 lin polar 1 4, 1 45 ref plane 1 1 5, 
1 -9 inag vs real 1 4, 1 46 ref plane 2 1 5, 
1 -8 2 enlth 1 4, 1 47 eystcn zO 1 4, 
1 -7 y snith 1 4, 1 48 najor addr ! 0, 
1 -6 vsur 1 4, 1 49 ninor addr 1 0, 
1 -5 stlnulut/nkrs 1 donain dependent. 1 50 paes thru addr 1 0, 
1 -4 freq donain 1 0, 1 51 source addr 1 0, 
& -3 tine band-pass 1 5, 1 52 test-set addr 1 0, 
1 -2 line lou-pass 1 S , 1 53 plotter addr 1 0, 
& -1 aux donain 1 4: 1 54 printer addr 1 0. 

GLOBAL BYTE TABLE log_scale div 3 :> 1 indexed by active function & 1 55 ch end addr 1 0, 
1 0 off 1 0, 1 United to 0 to 5 1 1 56 offset delay 1 5, 
1 1 start 1 -5. 1 57 offset loss 1 4, 
t 2 stop 1 -5, 1 58 offset zO 1 4, 
1 3 center 1 -5, 1 59 offset nin f 1 0, 
1 4 span 1 -5, 1 60 offset nax f 1 0, 
1 5 cu 1 -5, 1 61 etd id i 0, 
1 6 sueep tine 1 4, 1 62 etd class i 0, 
1 7 sourcs pouer 1 4, 1 63 P groups kbd 1 0, 
1 t pouer slope 1 4, 1 99 place holder 1 0: 
1 9 port 1 atten 1 4, 
1 10 port 2 atten 1 4, 
1 11 ref pos'n 1 4, 
1 12 eeale/div 1 -1S, BYTE TABLE chtablt Store neg :> 1 MUST BE EVEN LENGTH - PAD AT TOP 1 
1 13 ref value 1 - 1 " , 1 -6 fi l ler S 0, 
1 14 unused 1 0, 1 -5 1 donain_dependent. 
1 15 title 1 0, 1 -4 freq donain 1 dont_etore, 
1 16 * groups hpib 1 0, 1 -3 tine band-pass 1 store, 
1 17 if avg factor 1 0, 1 -2 tine lou-pass 1 etore, 

. 1 18 snoothing ape . 1 4, 1 -1 aux donain 1 store; 
1 19 srq nask pnn 1 0, BYTE TABLE chtable store ;x 1 indexed by active_function 1 
1 20 srq nask secon.X 0, 1 0 off 1 dont store. 

. 1 21 revision 1 0, 1 1 etart 1 -5. 
1 22 aux out 1 4, 1 2 stop 1 dont store, 
1 73 keycode 1 0, 1 3 center 1 -5, 
1 24 electr delay 1 5, 1 4 epan 1 dont etore. 
1 25 phase offset 1 4, 1 5 cu 1 -5. 
& 26 narker 1 1 -5. 1 6 sueep tine 1 dont_store, 
1 27 narker 2 1 -5, 1 7 source pouer 1 dont'store, 
1 2! narker 3 1 -5, 1 8 pouer slope ! dont_store, 
1 29 narker 4 1 -5, 1 9 port 1 atten 1 dont'store. 
1 30 narker 5 S -5. 1 10 port 2 atten 1 dont_store, 
t 31 address 1 0, 1 11 ref pos'n i store. 
1 32 peek 1 0, 1 12 scale/div 1 store. 
1 33 poke 1 0, i 13 ref value ! store, 
1 34 open CO 1 4, 1 14 unused 1 store. 
1 35 open cl 1 4, 1 15 tit le 1 donl_store. 
1 36 open c2 1 4, 1 16 II groups hpib i "store. 
1 37 gate start 1 6, I 17 if avg factor 1 store. 
1 38 gate stop 1 5, ! 18 snoothing ape r . l store. 

http://rt~.BnUd~.type
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4 19 srq nask prin. 4 store. •EJECT; 
4 20 im nask secon.4 •tore, CuWEKT algorithms 

-4 21 revision 4 etore, aaaaa*aeaaaaeaeet*eaaaaa»aaaaaaaaaaaalaaesataet*k*e*eeasa*afttaaaitt.it*f'i* 
4 22 aux out 4 etore, s 
! 23 keycode 4 etore. x fllgorithns are fron routine* in SMTryE.WRK 
1 24 electr delay 4 store. » 
4 25 phase offset 4 store, « bit 15 » sign 
t 25 narker 1 4 dont_store. • bits 14-12 • keypad 
t 27 narker 2 4 dont.etore. 4 bite 11- 8 • narker 
4 2S narker 3 4 dont'etore. * bite 7- 4 • rpg 1 29 narker 4 4 dont_store. « bits 3- 0 « step 4 X narker 5 4 dont_etore, « bits 3- 0 « step 
1 3t address 4 dont_etore. « KEYPAD ALGORITHM: 
4 32 peek 4 dont_B1ore, * 0 - keypad riioebled 
1 33 poke 4 dont.etore, * 1 - teminator keya represent positive expenente 
4 34 open cO 4 dont'etore. • 2 - teminator nays represent negative •xzumtnte 
1 35 open cl I dont'store. * 3-7 undefined 
4 35 open c2 1 dent'etore. a •ardeWIR'' BlLOTtlThTO: 
4 37 gate start I dent_«tore. a 0 - ••fleeTKER- ia inconaistent for currant active function 
4 31 gate etop 4 dont'store, a 1 - use narker etinulue value (e.g. for center freouency) 
4 39 gate center 4 dent'etore, * 2 - use narker anplitude (e.g. for reference value) 
1 40 «ate epan 4 dont'store, a 3 - uee narker neerutinta (e.g. for nagnitude offaet) 
1 41 nag slope 4 store, a 4 - uae narker eeiaec (e.g. for phase effiet) 
t 42 nag offaet 1 •tore, • S-F undefined 
t 43 etinulue' elope J. sure, > RfG ALCOtmhTO: 
1 44 stinulus offset! •tore. * 0 - rpg disabled 
! 45 ref plane 1 1 •tore, * 1 - hpib •ource update protocol 
! 46 ref plane 2 4 •tore. * 2 - .IX of otinulua epan value « rpg_CMjnt'sean/1000 
1 47 eyeten lO 4 store. • 3 - count value • rpq count 
1 41 najor addr 4 dent_store, * 4 - 1 value • ia(iign of rpg_count) 
1 49 ninor addr 4 dent'etore, * 5 - count/20 (ecaled] value * rpg_ceunt/20 
1 50 pass thru addr 1 dent_etore. * 6 - .IX scale/div (scaled) value * tpLCTunt"ecale/10O0 1 51 eeurce addr 4 dent_etcre, * 7 - .IX value [scaled] value « rps_ceuntavaluc/10OO 
1 52 test-set addr 4 dont_ctore. ' 8 - count/10 value • rpg_count/10 
1 53 plotter addr 4 dont_store. ' 9 - count/100 (scaled] valve * rpg_count/100 
1 54 printer addr 4 dent_store. • R - eount"count*count value • rt>g_ceun1*rp4_count*rpg_couri1 ! 55 ch end addr 4 dont'store, ' B-F undefined 1 56 offset delay 4 dont_store. • S1EP KEY BLGOSITHnS: 
1 57 offaet loss 4 dont_etore. * 0 - etep keys disabled 
1 58 offset 20 4 dont_store. * 1 - hpib source update protocol 
1 59 offset nin f 4 dontstore. * 2 - 1-2-5 eequence (acaled or unsealed] 
1 60 offset nax f 4 dont_etore, * 3 - 10Z of stinulus span value * ettp_sign*span/10 
8 61 std id 4 dont_store. ' 4 - 1 (scaled] value 4 1*step_tign 
1 62 std class 4 dont'store. * 5 - 1 division (scaled] value • etep.algn'scale/div 
! 63 " groups kbd 4 'store, * 6 - undefined 1 99 place holder 4 0; * 7 - 1 divieion value + etep_aign*ecale/div 1 99 place holder 

* 8 - 10X of value (acaled] value • etep"eign*value/10 
* 9 - 1 value * 1*atep_eign 
« A - 10 (acaled] value • 10*elep_eign 
• B-F undefined 
* (scaled] aigorithne apply to active functiona that are ecaled (eee 
* "scale_factor"). 
ai*ta&xaa««*e*aaas*teaaatt***»aaaaeaaat»aa«eieaiiaeasee*a*eieeaaeea*ataa 
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INTEGER TABLE algorithm neg : = 1 ItUST BE EVEH LENGTH - PAD AT TOP 4 4 34 open cO 4 Z1000, 
8-20 gate narkers 4 donain dependent, 4 35 open d 4 Z1CO0, 
4-19 freq donain 4 X2072. 4 36 open c2 4 Z1000, 
4-18 tine band-pass 4 Z2I23, 4 37 gate etart 4 -20, 
4-17 tine lou-pass 4 Z2123, 4 38 gate atop 4 -20, 
4-16 aux donain 4 Z207Z, 4 39 gate center 4 -20, 
4-15 delays 4 donam dependent, 4 40 gate apan 4 -20, 
4-14 freq donain 4 Z2232, 4 41 nag slope 4 22072, 
4-13 tine band-pass 4 Z21A2, 4 42 nag offset 4 Z2272, 4-12 tine lou-pass 4 Z21A2, 4 43 stinulus slope 4 Z2072, 
4-11 aux donain 4 Z20A2, 4 44 stinulus offset! -5, 
4-10 narkers 4 donain dependent. 4 45 ref plane 1 4 -15, 
4 -9 freq donain 4 Z1123, 4 46 ref plana 2 1 -15, 
4 -8 tine band-pats 4 Z2123, 4 47 eyeten 20 4 Z2072, 
4 -7 tine lou-pass 4 Z2123. 4 48 najor addr 4 Z1049. 
4 -6 aux donain 4 Z2123, 4 49 ninor addr 4 Z1049, 
4 -5 stlnuli 4 donain dependent. 4 50 past thru addr 4 Z1049, 
4 -4 freq donain 4 X11I1, 4 51 eource addr 4 X1049, 
4 -3 tine band-pass 4 Z2123, 4 52 test-set addr 4 X1049, 
4 -2 tine lou-pass 4 Z2123, 4 53 plotter addr 4 Z1049, 
4 -1 aux donain 4 Z2123; 4 54 printer addr 4 Z1049, 

INTEGER TABLE algorith ns := 4 55 ch end addr 1 Z1049, 
4 0 off 4 ZOOOO, 4 56 offeet delay 4 Z21A2, 
4 1 start 4 -5, 4 57 offset loes 4 Z2172, 
4 2 stop 4 -5, 4 58 offset 20 1 Z2072, 
4 3 center 4 -5, ! 59 offset nin f 1 Z1111. 
4 4 epan 4 -5, 4 60 offset nax f 4 Z1111, 
4 5 cu 4 -5, 4 61 std id ! 21000, 
4 6 sueep tine 4 Z2011, 4 end of ource functions 4 4 62 std class 4 ZIOOO, 
4 7 source pouer 4 Z2054, ! 63 • groups kbd 4 ZIOOO, 
4 8 pouer elope 4 Z2054, 4 99 place holder 4 X0O00; 
4 9 port 1 atten 4 Z100A, 
4 10 port 2 atten 4 Z100A, 
4 11 ref pos'n 4 Z2054, 
4 12 scale/div 4 Z2062, 
4 13 ref value 4 Z2265, 

- 4 14 unused 4 ZOOOO, 
4 IS t i t le 4 X10S9, 
4 16 4 groups hpib 4 Z1000. . 
4 17 if avg factor 4 Z1082. 
4 18 snoothing aper 4 X10S2, 
4 19 srq nask prin. 4 X10O0, 
4 20 srq nask secon 4 Z1000, 
4 21 revieion 4 ZOOOO, 
4 22 aux out 4 Z2054, 
4 23 keycode 4 Z1000, 
4 24 electr delay 4 -15, 
4 25 phase offset 4 ZH92, 
4 26 narker 1 4 -10, 
4 27. narker 2 4 -10, 
4 28 narker 3 4 -10, 
4 29 narker 4 4 -10, 
4 30 narker 5 4 -10, 
4 31 address 4 Z1039. 
4 32 peek 4 Z10O0, 
4 33 poke 4 X1039. 
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•EJECT; 
SLOtfH 4 DEBUG 4 
BYTE TfflLE display alternate value :* 

4 0 off 4 dontj.isplayj.lt. 
1 1 start 4 dont'display'alt, 
4 2 stop 4 dont~display~alt, 
4 3 center 4 dont_display_alt, 
4 4 span 4 dont_display_alt. 
( Sen 4 dontjiisplay'alt. 
4 6 sueep tine 4 dontjiisplay'alt. 
4 7 source pouer 4 dont_display__alt. 
4 S pouer slope 4 dontjiisplay'alt. 
4 9 port t atten 4 dontjiisplay'alt. 
1 10 port 2 atten 4 dont'display'alt, 
4 11 ref pos'n 1 dont displey'alt. 
4 12 scale/div 4 stent diopley'alt. 
4 13 ref value 4 dstitjiispleyjUt, 
4 14 unused 4 dont'display'alt. 
4 15 tit le 4 dontjiisplay'alt, 
4 16 • groups hpib 4 dont_display_alt, 
4 17 i f avg factor 4 dont jhsplayj.lt. 
4 11 Sfioothing apcr.4 dont'display'alt, 
4 19 srq nask pnn. 4 dont dieplay'ait. 
4 R srq nask socon.4 dent jU.wlayj.lt, 
4 21 revision 1 dont'display'alt, 
4 22 aw* out 4 dont~display~*lt. 
4 23 keycode 4 dont jhsplayjUt, 
4 24 electr delay 4 sbntjlisplay'alt. 
1 25 phase offset 4 dontjiispley'att. 
4 26 narker 1 4 'display'alt, 
4 27 narker 2 4 display'alt. 
4 28 narker 3 4 display_alt. 
4 29 narker 4 4 display'alt, 
4 30 narker 5 4 display'alt, 
4 31 address 4 dontjiisplayj.lt, 
4 32 peck 4 dontj.ispiayj.lt, 
4 33 poke 4 dont'display'alt, 
4 34 open cO 4 dontjUspiayj.lt, 
4 35 open cl 4 dontjfisplayj.lt, 
4 36 open c2 4 dontjlisplayj.lt. 
4 37 gate start 4 dontjlisplayjtlt. 
4 3! gate stop 4 dont_display_alt, 

, 4 39 gate center 4 dontjjisplay_alt, 
4 40 gate span 4 dont'display'alt, 
4 41 nag slope 4 dontjtisplay'alT, 
4 42 nag offset 4 dontj.isplay_alt, 
4 43 stinulus slope 4 dontjtisplay_alt, 
4 4 4 stinulus offaet& dontjtisplay~alt, 
4 45 ref plane 1 4 dan t j f i splayj.lt. 
4 46 ref plane 2 4 dontjtisplayj-lt. 
4 47 systen zO 4 dont j f is play j .11, 
4 4S najor addr 4 dontjlisplay'alt. 
4 49 mnor addr 4 dontjiisplay'alt. 
4 50 pass thru add 4 dontjfisplayj.lt. 
& 51 source addr 4 dontjtisplay'alt, 
4 52 test-set addr 4 dontjfisplayj.lt, 
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4 33 poke 4 dontjiakejtositive, 
4 34 open cO 4 nake j>oeitivt. 
4 35 open cl 4 nakejiositive. 
4 36 open c2 4 nakejKisitive, 
4 37 gate start 4 dontjiahejiositive. 
4 38 gate stop 4 dont_nakej»sitlvt. 
4 39 gate center 4 dcntjiakejiasitive, 
4 40 gate span 4 nakejiositive. 
1 41 nag slope 4 dontjiakejtositive. 
4 42 nag offset 4 doMjiake_positive, 
4 43 stinulus slope 4 dont'nake j»os 11 i ve, 
4 44 stinulus offsets. dont jiakt JM«U 11 ve, 
4 45 ref plane 1 4 dcntjiekejwsitive. 
4 46 ref plane 2 4 dont_nake J)0 si t i ve, 
4 47 systen zO 4 Hakejiotitive, 
4 4S najor addr 4 nakejiositive. 
4 49 ninor addr 4 nakejositive, 
4 50 past thru addr 4 nakejiositive. 
4 51 source addr 4 nakejiositive, 
4 52 test-set addr 4 nakejiositive. 
4 53 plotter addr 4 nakejiositive, 
4 54 printer addr 4 nakejwsitive, 
4 55 ch end addr 4 nakejiositive, 
4 56 offset delay 4 don t jiake j »s I t i ve, 
4 57 offset loss 4 don t_nake jwsi t i ve, 
4 58 offset 20 4 nakejwsitive. 
4 59 offset nin f 4 nakejiositive, 
4 60 offset nax f 4 nake^positive. 
4 61 std id 4 nakejiositive, 
4 62 std class 4 nakejiositive, 
.4 63 It groups kbd 4 nakejiositive, 
4 99 place holder 4 dont jiakejwei t i ve; 

3STWi-IS.WM.fWlO 

4 S3 plotter addr 
4 54 printer addr 
4 55 ch end addr 
4 54 offset delay 
4 57 offset loss 
4 SS offset 20 
4 59 offset nin f 
4 CO offset nax f 
4 i l std id 
4 62 std class 
4 63 I groups kbd 
4 99 place holder 
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4 don tjiispl ay_alt, 
4 dontjlisplay'alt, 
4 dont'display'alt, 
4 dont'display'alt, 
4 dont'display'alt, 
4 dont'display'alt, 
4 dont~displ*y~alt, 
4 dont'display'alt, 
4 dontj.iBplay~alt, 
4 don("display'alt, 
4 dontjlisplay'alt, 
4 dont'display'alt; 

IYTE TRBLE nust bejweitive neg 4 HUST BE EVEN LEJeCTM - MO AT TOP 4 
4 -* f i l l e r " 4 " 0, 
4-5 4 dssuinjlepiindmt, 
4 -4 freq donain 4 Mktjnsitive, 
1 -3 tine band-pass 4 dontjiahejwsitive, 
4 -2 tine lou-pass 4 domj-akejt*titive, 
1 -1 aux donain . 4 dont'nakejmitive; 

IYTE TMLE mMtjttjMflitive :• ~ 4 for w r t e r in dtlta m*t 4 
0 off 
1 start 
2 stop 
3 center 
4 span 
5 cu 
C SMSep tine 
t power slope 
9 port 1 atten 

4 10 port 2 atten 
4 11 ref pos'n 
4 12 scale/div 
4 13 ref value 
4 14 unused 
4 15 tit le 
4 16 I groups hpib 
4 17 if avg factor 
4 1) snoothing aper.4 
4 19 srq nask prirt. 4 
4 20 srq nask secon.4 
4 21 revision 
4 22 aux out 
4 23 keycode 
4 24 electr delay 
4 25 phase offset 
4 26 narker 1 
4 27 narker 2 
4 28 narker 3 
4 29 narker 4 
& 30 narker 5 
4 31 address 
4 32 peek 

d s w t j i a h ejMtitivt, 

-s! 
-5, 
iiakejwsitive, 
-5, 
nakejwsitive, 

dont jiakejwiitivt, 
etet'nake jwsitive, 

'nakepositive, 
nake jtositive, 

etont jtafcej*os i t I ve, 
"nake_po»itive, 

dontjiakejtositive, 
dont'nake j«sitive, 

nakejwsitive, 
nakejiositive, 
nakejiositive, 
nakejiositive, 
nakejiositive, 
nakejiositive, 

dontjiakejtositive, 
nakejiositive, 
nakejiositive, 

dontjiakejtositive, 
dont_nake jioiitive, 

'nake_pooitive, 
nake ̂ positive, 
nakejiositive, 
nakejiositive, 
nakejiositive, 

dont_nakejiositive, 
dont^nakejwsitive, 
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•EJECT; 
GLOBAL DOUBLE TRBLE active Jables : 4 getjtuffixjtidex 

4 get jTornatjlndex 4 getjiin_linit_index 4 getjtax_lii-it_index 4 get chtable index 
4 geCchtable'type 
4 g«t_chtablejitore 
4 ê t'algorithns 

4 indexed by "get_" constants 4 
& RORSf. iufflx_inoex ), 
4 PDRS( actlveJ"ornat_index ), 
4 flWS( ninjUnit_index ), 
4 flDRS( nax'linit index ), 
4 flDRS( chtable index ), 
4 A0RS( chtable type ), 
4 flORS( chtable store }. 

_ „ „ _ 4 R0RS( algorithms ). 
4 get'display altj*alue 4 BOftSt displayjtlternate value ), 
4 get'nust bejesltive 4 WRSt nust bejiositive 7, 
4 get~log_scale div 3 4 K*S( log_scale_div_3 ); 

GLOBAL BYTE TRBLE active_table_type :» 4 indexed by "get," constants 4 
4 getjwff ixjndex 4 bytejype, 
4 geOomaOndex 4 bytejype, 
4 getjiin_litut_inde>t 4 bytejype, 
4 getjiax" Unit'index 4 bytejype, 
4 getjAtablejndex 4 integerjype, 
4 get'chtable'type 4 bytejype, 
4 get'chtable'store 4 bytejype, 
4 get'algorithnt 4 integer_type, 
4 getjUspl ay jdtjfalue 4 bytejype, 
4 getjwst jwjwsitive 4 bytejype, 
4 get~log_scalejliv_3 4 bytejype; 

http://dontj.isplayj.lt
http://jhsplayj.lt
http://jU.wlayj.lt
http://dontjiisplayj.lt
http://dontj.ispiayj.lt
http://dontjUspiayj.lt
http://dontjfisplayj.lt
http://dontjlisplayj.lt
http://splayj.lt
http://dontjfisplayj.lt
http://dontjfisplayj.lt
http://3STWi-IS.WM.fWlO
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4 averaging - (ch avg type] 4 
IHTEGER COHSTWT avgjjff :« 0, 

avg_on :• 1, 
avg_«ueep_to_5ueep :» 1, 
avg_point_to_point : a 2; 

FRVERfl&£.U0f!K.P0!510 THU, DEC 22, 1913, 10:24 I 

SUBROUTINE jT average on; 
SUBROUTIHE if average off; 
SUBROUTINE display inoothing on; 
SUBROUTINE displ*y~inoothtng_off; 

EXTERNAL. L; 
EXTERNAL.!; 
EX1ERHHL.L; 
EXIEXWtL. L; 

1 

SRVERflGE.UDRK.PDBSlO 

rl68KL,P,"averse" 
BEOIH 

THU, DEC 22, 1983, 10:24 ffft 

•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

ft race, work; 
fCDntv2, uorn; 
I control. Hork; 
f active, uork; 
factivc2.t.ork; 
fchtable.trark; 
cch table, work; 
caverage.ua rK; 
cdatap.tiork; 
cretp.uork; 
fnenu.uork; 

4 for avg__ inoothing_ _on _off 4 
& toft key conetants for highlighting & 

8. for hilight_on A 

SWERRGE.U0RK.PD851O THU, DEC 22, 1983, 10:24 flfl 

SUBROUTINE if_average on; ENTRY; 
BEGIH & i f average on & 

rebuild":« TRUE" 
group_rrUnber :- 0; 4 resets averaging nunber 4 
set_entry_ch_integer( avg_on, ch_average_node ); 
hilight_on( cnd_if_avg on, cnd_if_avg_of7 ); 
seiect_active_functiont active~if_avg_factor ); 

EHD; 4 i?_average_on 4 

SUBROUTINE i f average off; ENTRY; 
BEGIN 4 i f averaoe off 4 

rebuild := TRUE; 
set_entry_ch_integer[ avg_ofr, ch_averag«_node ); 
hilight_on( cnd_ir_avg_on, ctid_if_avg__orf ); 
select active off(~active if avg__factor ); 

END; 4 i7_average_off 4 

SUBROUTIHE duplay_«noothingjjn; ENTRY; 
BEGIH 4 displ»y~snoothing_on 4 

iet_entry_ch_integer( snoothing_on, ch_snoothmg node ); 
hilight_on( cnd_snoothing_on. cnd_snoothing_off ] ; 
seleet_active_functionf active_snoothing_aperture ); 
partial( update_d ); 

END; & display_snoothing_on 4 

SUBROUTIHE display_inoothing_off; ENTRY; 
BEGIN 4 display_tnoothing_Dff 4 

set_entry_ch_integer( snoothing__off, ch_snoothino node ); 
hilight Dn( cnd_snoothing_on, cnd_snoothing_off J; 
partial? update~d ); 
select_active_o7f( active_enoothmg_aperture ); 

END; 4 dl(play_inooihing__t)f7 4 

http://caverage.ua
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mwiw.umK.rossio T H U . DEC 22, 1 9 S 3 . io:24 «n pace i S M I . U 0 K . P 0 1 5 1 0 THU, DEC 22, 1 9 S 3 . 1 0 : 2 4 An PRGE 1 

nHXLDR{9.5.S3) T U E , NOV 22, 1 9 8 3 , 4 : 2 3 Prl lsS8KL,P,"bot" 
• H RP.IH LlnllS BASE PAGE Mm BEGIN 

intro OOOFFE 00101c ooosos ooosos ceo BOO OOOSOO RFILE crins.uork; 
I U E , NOV 22, 1983. 4:21 Ptl UBRH POIStO RFILE cids.uork; 

RFILE fiocnfig.uork; 
I W 1 2 0011FC 0012C2 0 0 0 K 8 O O O I O S 0 0 0 1 0 0 COOtOO RFILE fkemel2.uork; 

T U E , NOV 22, 1!83, 4:21 Pfl UBRN P08510 • FILE fkernel3.«ork; 
RFILE fintrpt.uork; 

W K 3 O0I2FC 0013BC 000808 000808 000800 0 0 0 8 0 0 • FILE fbotkbd.uork; 
IDE. NOV 22, H 8 3 , 4:22 PT1 LIBftN FH8510 •FILE ffifo.uork; 

• FILE fflfot.uork; 
1T«»4 0013FC 0014D8 0 0 0 8 0 8 0 0 0 8 0 8 OOOSOO 0 0 0 1 0 0 •FILE fbreak, uork; 

IUE, NOV 22, 1 9 8 3 , 4:22 Pfl UBRN PD8S10 •FILE futil.uork; 

nans 0014FE O O I S I C O C C I O S O O O S O S OOOSOO OOOSOO 
T U E , NOV 22, 1 N 3 . 4:22 Pfl UBRN P 0 8 5 1 0 

IlPJItS 0 0 1 S F C 0 0 1 C 8 C OOOKS 0 0 0 8 0 8 OOOSOO OOOSOO 
T U E , NOV 22, 1 9 8 3 , 4:22 PH UBRN PDS510 

I W U 0017FE 00187R ooosos ooosos ooosoo ooosoo 
T U E , HOY 22, 1 9 S 3 . 4:22 PI1 UBRN PO8510 

M I R 0 0 1 J F C OOlRfC OOOSOS OOOSOS OOOSOO ooosoo 
T U E , NOV 22, 1 9 1 3 , 4 : 2 3 Pit UIRK P O S S 1 0 

IRR1C 001BFC 001CCC OOOSOS O O O S O S 0 0 0 8 0 0 OOOSOO 
TUE, NOV 22, 1983 , 4 : 2 3 Pfl UBRN P 0 S S 1 0 

LATEST DRTE: TUE, NOV 22, 1983, 4 : 2 3 Ptl 

INITIAL STACK POINTER / GLOBAL R E G ' OOOSOO 

in i t nbn 001200 pams nbn 001300 read boot nbOOlROO read̂ nbn 001500 
eet add nbn 001400 status nbn 001500 teet~nbn - 001000 urt boot nbnOOICOO 
Hrr'nOn 001800 

KSPBAX=2 NSPriAXM SSPI1AX=499 BSPHAX=53 ESPI1AX=19 FSPHAX=10 
L5PWX=70 XSPHAX*) 

ELAPSED TlflE 0 : 0 7 
CPU TIRE 0:01 

SBOT.UuRK.PDSSlO THU, OEC 22, 1983, 10:24 Rtl PACE 2 SB0T.UOAK.PD851O THU, DEC 22, 1983, 10:24 An PAGE 3 

REJEC1; • EJEC1: 
C0W1ENT PROCEDURE botton box: I a process 1 ENTRY; 
*t*i»iiittt«*>««a**iitia*t*»t*)it>t>«a>tt*i**t««i****iiii<tti»i>(««<«*it*kt BEGIH 
* This is the nodule for the botton box process uhich services and IHTEGER status; 
* tents appropiate information to the others process Oepending on 
* the type of botton box interrupt. lnit_botton kbd; * the type of botton box interrupt. 

iradrt ADRSlmtrpt_botton), botton_vctr ); 
* A special caae is a botton box interrupt uith no status uord reason 
a Thie is an interrupt cauaed by the yadc saying that a sylten loop: uaitio(bettonjrctr); 
* trigger adc conversion is done ( in etep node ) ( in sueep node status :* ( HOI botton status ) RND status nask ; 
* the harduare generatea a atop_sueep irq uhen sueep is done ). 00 

BEGIH 

IHTEGER CDHSTANT vto_end_of_range :» 12, IF TBIT( status, xadc atop auecp) THEH 
xadc_stop_tueep := 11, BEGIN 
phase_lock_unlock: = 10, unte fifo( fifo sup brk, xadc brk ); 
ext ref unlock := 7 , ASSEnELEI HOVE xposctr,RO ) ; 
kbd" " :• 6. END; a if xadc_stop_tueep 8. 
etatus nask : = Z1CC0; 8. conpotite of bits above& 

BUTE CDHSTANT byte.zenf : = 0, dieable_ext_ref_ern:r := 0, IF last trigger THEH I see note 8. 
enab!e_ext_ref_error :«X80, cal_eigj)ff :* 140; BEGIH enab!e_ext_ref_error :«X80, cal_eigj)ff :* 140; 

laet_trigger :* 0; 
IHTEGER COHSTAHT zero :• 0, write fifs( fifo sup brk, xadc brk ); 

high_sueep :*15, E N D ; i if trig_flei 8, " 
peuse_250nS: = 2; 

IF IDITOtatus. kbd) THEN 
INTEGER botton^status = botton * Z 7 E , bolton_key: 

adrj:heck_high_sueep = botton • 2 7 8 , 
xposctr • botton * 235; 

BYTE calpha = botton * 1 5 7 ; IF IBITlttatus, ext ref unlock ) THEN BYTE calpha = botton * 1 5 7 ; 
BEGIN 
8. this nay cuase problens uith vieulng the 100khz signali 
calpha :« ciI_aig_off • dlsable_ext_ref_error; 
calpha :* cal~aig_off + enable_ext_ref_error; 
uam( ext^ref unlocked ); 
END ext_ref_un!ock; 

IF TEITfatatua, vto end of ranee) OR 
T6IT (statue, phaii lock'unlock ) THEH 

BEGIN 
IF trigqer_node DR 

IBITl adr check high sueep, high_sueep ) THEH 
IF TBlTIstatusT vto~end_of_range) THEH 

unte fifo( fifo„sup brk, lost vto ) 
ELSE urite~fifo( fifolsup'brk, lostjock ); 

ditable_phase_lock_lost; 
END vto_end_of_range ; 

END do 
UNTIL ( status := ( NOT botton_statui ) AHD statusjiask ) = 0; 

GO TD loop; 

EHD botton^box; 

EHDs bot 
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FB0IK8D.MJRK.P0851O 

SUBROUTINE init botton kbd; 
SUBROUTINE botton.key;" 

THU. DEC 22, 15B3, 10:24 Rfl 

EXTERNAL. L; 
EXTERNAL. L; 

S*01K80.WRI(.PD8510 

n68KL,P,"botkbd" 
BEGIH 

THU, DEC 22, 1983, 10:24 Rfl PAGE 1 

RFILE 
RFILE 
RFILE 
RFILE 
• FILE 
RFILE 
•FILE 
•FILE 
•FILE 

Fiocnfig.uork; 
cnnt.uork; 
fflfo.work; 
ffifoi.uork; 
fpubib. uork; 
cpublb.uork; 
feonnend.uork; 
fkeys.uork; 
ftopkbd.work; 

BYTE CONSTANT hey.dk :• I2C, 
fcey"node :• X02, 
keyVr :• IEO, 
key eut :• MO, 
key'clr :• IC1: 

BYTE CONSTANT key'etat naek ;» ZOf; 
IHTEGER COHSIAHI iiey_na« :> I3F; 

BYTE key end • botton • ZG3, 
key_det« ' botton « 265, 
hey-etat • botton « IS7; 

INTEGER fcey.code; 

SlWtOUTIRE init botton kbd; 
BEGIN 

key_cnd :» keyjtode; 
keylcnd :• key_dk; 
hey"cnd key~err; 
key_cnd := key_out; 
key'end :» fcey~dr; 

EHD wit boltpnkbd; 

1 clock pretceler := 12 
1 n-key rollover, encoded ecen 
I clear error cleg 
t eet output fife node 
& clear key fifo 

PROCEDURE botton key; ENTRY; 
BEGIN 

UHILE (key etat AHD key etat natk) <> 0 DO 
BEGIN i uhile key.ltat <> 0 8 

abort connand :* TRUE; 
IF TBIT(key_«tat,6) THEN 

BEGIH 
key end :* key clr; 
IF HOT renote THEN 

unte fifo( keyboard fifo, end illegal ); 
EHD i f tbit" 

ELSE 
BEGIN 

key.code :« IHTEG£R(key data) AND J003F; 
IF key code > key nax THEN 

BEGIN 8. if 1 
IF HOT renote THEH 

SB0TKBD.UORK.POS51O THU, DEC 22. 1983, 10:24 An 

unte fifot keyboard fifo. end illegal ); 
EHD 8. If i 

ELSE 
BEGIH 1 elie I 

key_10ken" := bot_key_table[key_code); 
set terial_poll( keyjireseeosrq ); 
IF key_token = cnd_local THEH 

local key; 
IF HOT renote THEH 

urite flfo( keyboard fifo, key token ); 
END; 8. else 8, 

EhD else not tbit; 
EHD uhile key_stat <> 0; 

EHO botton_key; 

EHOI 

FBOTKEYS.DORK.PDSSIO 

• FILE ccnddecl.uork; 

INTEGER TABLE key.table:' 

THU, DEC 22, 1983. 10:24 An 

cnd_ch1, i 00 1 
cnd_illegal, 8. 01 8 
cnd_illegal, 8. 02 1 
end illegal, 1 03 8 
cnd'ell, 8, 04 8 
cnd_e12, 8. OS 8 
cnd_nag, 1 06 8 
endjihase. 8 07 8 
cnd_ch2, 8, 08 8 
cnd_illegal, 1 09 8 
cnd'iilegal, 8 10 8 
end illegal. 1 11 1 
cnd_s2l. 1 12 1 
cnd_s22, 8. 13 8 
cnd_delay. 8 14 8 
cndjolar, 8. 15 8 
cnd_correction_nenu. 8. 16 8 
cnd_donain_nenu, 8 17 8 
cnd~display_nenu, 8 18 8 
cnd'narkerjtenu, 8 19 8 
cnd_paran_nenu, 8. 20 i 
cnd_illegal, 8. 21 1 
cnd_fomat_nenu, 8, 22 8 
cndillegal, 8. 23 1 
cnd~illegal. S. 24 I 
end illegal, 8 25 8 
endnreset, 8 lab pilot 1 26 8 
cnd Îocal, 8. 27 8 
cnd_save. 8. 28 1 
cnd_recall, 8 29 8 
endjreset, 8. proto N 30 8 
cnd_illegal. 8. 31 8 
cndscale. 8, 32 4 
cnd^auto_scale. 8. 33 i 
cnd'illegal, t 34 8 
cnd_etart, I 35 8 
cnd_center, t. 36 1 
end-illegal, S. 37 8 
cnd_illegal. 1. 38 8 
cnd_illegal, S 39 a 
cnd_ref_value, 8 40 8 
cnd_ref josition. 8 41 8 
cnd"illegal, 8 42 8 
cnd_stop, !. 43 8 
cnd_span, L 44 8 
cnd^illegal. i 45 1 
cnd_illegal. i 46 8 
end-illegal. i 47 8 
cnd_response_nenu. I 4! 8 
cnd_illegal. i 49 8 
cnd~iilegal, 1 50 8 
cnd_stlnulus_nenu, I 51 8 

http://hey.dk
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cndillegal. 1 52 4 
eruTilIegal, 4 53 4 
end_illegal. I 54 4 
tiuTillesal, 4 55 4 
cnd^illegai. 4 55 4 
Chd~lllegal, 4 5? 4 
cnd_copy, 4 51 4 
cnd_tape_"enu, t 59 4 
cr.d_srste>i_r,enu, 4 50 4 
cnd_illegal. 4 51 4 
cmt_neasurenent_rettart. 1 52 4 
cnd_illegal; 1 53 4 

IHU, K C 22. 1913, 10:25 RH PAGE 1 

COnnEHI sueep-break reasons 
This block of constant declarations is for both 
5MERK and FBRERK. 

INTEGER CONSTANT xadc brk :• 0,abort sup :« ZlOO.txit break idle:«X200, 
lost_lxk :» X400, lost_vto :» XCOO; 

4 bits of trig_flag 4 
BYTE trig flag donny * tng_flag; 
BYTE BITFIELD tng_flag_bit * trig_flag_dumty: 

abort^flg, sync_flg, 
tngger_node, 
last_tngg*r, first_lrigger; 

4 bit in botton status word 4 
INTEGER CONSTANT «<of_trit»er :< t , nplj. ̂ disable :> 4; 

FBKERK.U0Rr<.PD851O THU. DEC 22, 1983, 10:25 fin 

EXTERHRL BYTE tng_Uag.L, npl_flg.l; 

•FILE cbreak.uork; 

SUBROUTINE check abort; EXTERNAL.L; 
SUBROUTINE disablej3ha9e_locl<_lost; EXTERNAL. L; 
PROCEDURE get frequency! effective nou ); VfiLUE effective now; 

BOOLEAN effective nou; EXTERNAL.L; 
PROCEDURE break entry control(eh); VfiLUE ch; IHTEGER ch; EXTERNAL.L; 
SUBROUTINE break acq control; . EXTERNAL.L; 
PROCEDURE coupled bre"*k(itate); 

VALUE state; 
BOOLEAN itate; EXTERNflL.L; 

BOOIERH PROCEDURE naintain sueep; EXTERHRL.L; 
BOOLEAN PROCEDURE step sourcelstinulus value); 

VRLUE stinulus value; 
IHIEGER ttinului_value; EXTERNflL.L; 

BOO LEAH PROCEDURE pnase lock; EXTERNflL.L; 
SUBROUTINE tngger^adc; EXTERNflL.L; 
SUBROUTINE break idle; EXTERNflL.L; 
100LEAK SUBROUTINE breah_pauaea; EXTERNAL. L; 

SBRERK.U0RK.PDSS1O 

068X1^,' 
BEGIN 
COnnEHT 

THU, DEC 22, 1983, 10:25 AH 

* This is the sup_break or break nodule. 
* and x_adc during neaiurenent taking . 
* In the sup_break nodule are 
* 0) init_breah 
* 1) cheek_abort 
* 2) break~entry_control 
* 3) break~aco_control 
* A) coupled_brcak 
* 5) namtain_su«ep 
* 6) step_source 
* 7) phase_lock 
* 8) tngger_yadc 
* 9) breik_idle 

I t is use to control the source 

end of connents; 

IHTEGER PROCEDURE bed of int(val); VRLUE val; INTEGER val; EXTERHRL; 
RFILE Ftern.uork; 4 DEBUG 4 
RFILE fler»2.uork; 4 DEBUG 4 
RFILE ftenO.uork; 4 DEBUG 4 
RFILE cdebug.work; 4 DEBUG 4 
• FILE fchtable.uork; 
• FILE fchtab3.uork; 
•FILE fiocnfig.uork; 
• FILE crine.vork; 
RFILE ffifo.uork; 
RFILE ffifot.uork; 
• FILE fprivib.uork; 
• FILE fprivib2.uork; 
RFILE Fkerr.eI.uork; 
RFILE fkemel3.uork; 
RFILE futll.uork; 
RFILE fyadc.uork; 
RFILE fkadc.uork; 
•FILE (tize.uork; 
•FILE fstlnull.uork; 
• FILE fcr.v9x.uork; 

GLOBAL etlE trig flag, npl flg ; 
EXTERHRL IHTEGER rer overload, tat overload, xctrl s 
•FILE cbreak.uork; 
SUBROUTIHE reset xadc; 

PROCEDURE init_break_sub(base); 

EXTERNflL.L; 

VRLUE base; DOUBLE base; FORURRD: 

http://Fkerr.eI.uork
http://fcr.v9x.uork
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•EJECT: 
BYTE botton_byte • botton • 1; 
BYTE nplctl = botton_byte * 216, nploff "botton byto * 118, 

ptctl • botton'byte • 126; 
INTEGER ptfreq * botton~+ Z20, rttif * botton * Z28, ifcnt "botton * Z2R, 

xcndl = botton t Z32, x t t p *botton * 234, xposctr =botton * 236, 
xctrl * botton * Z3C, bbitatui» botton • Z7E; 

BITFIELD sup_status:vto_problen, lock_prohl«n, idle_bit, abort_bit , 
ntu_9up_p3rtna_efftct)"t, r»v, md_sup_upojte, 
source settled, yyy, entry complete, paran bunped; 

BYTE COHSTRNT nax source data :* 50; 4 OC (worse) ncedi 8350>407t340>4s& 
BYTE ARRAY source_data[-1:nax_source,_data], 

INTEGER CONSTANT zero :« 0, 
nonul :• 0, alt_1 :» 1, Jlt_2 := 2, 
prTtur»_unlock ;» 14, Mnvtroion_niss :» 9, 
nin delay :« 0, delay 2O0uS :«~6, 
delay 1nS :« 31, delay~2 OnS :« 62. 
delay 3nS :> 93, 
delay 6nS :• 186. delay 10nS :* 313, 
delay_50nS:«15tt, 
ifjr/erload_threshold :» 100, 

.invalid :» - 1 , nearly valid :« 0, valid :* 1, 
vto lOOflhz :> 1960, vto 49ntti :> 940, 
vto StOflhz :« £160, 
i*ljS»m :• ( (vto 310flhz - vto 49»u)/255 ) • 1; 

BYTE CDHSTflHT hold_nain_ioop := Z20, ~disable_loch_ern.r :* 110, 
lock,nain_loop :* ZOO, enable"lock~error :» ZOO, 
lockjjretune :* Z04, hold oretune :» Z09; 

IHTEGER AWRY debug_data[0:7]; 4dcbug4 

mzm.uMK.nmo THU, DEC 22, 1983. 10:25 flfl PflOE 3 

•EJECT; 
COfWHT 

* The following is declarations for the sueep break vto tables. 
* There are tuo tables one for channel 1 and another for channel 2, 
* i f alternating. These tables contain the needed infomation for phase 
* locking the VTO without having extra HP-IB bus overhead for "08"o 
a and "OCs. Of course these tables are only valid i f there have been 
* no changes in sueep paranetert. If a change occur a full valid sweep 
a nust be taken to learn the needed values ( this will rutccetsary be 
* slower aweep — longer pauses at bandcross.etc ). * 
1 The sueep table consists of oueep_table condition flag and naj._t.ands 
* 4 1 records fo band info. The band info consists of enough info to 
* phase lock and set up the XflOC each sueep ( as explained above ). 

7; 

0; 
intejer_baee • 1; 
integer'base • 2; 
integ«r_baee « 3; 
intsger'bate + 4; 
n«xt_flas; 
integer_end; 
band_t i re ; 
band'size; 
band_tize * ( nax_bands • 1); 
table size • 1; 

IHTEGER CWSTANT nax bands 

INTEGER COHSTRNT 
INTEGER CONSTANT 
INTEGER COHSTRNT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 

INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER COHSTRNT 
INTEGER CONSTANT 
INTEGER CONSTANT 

inte§er_base 
next_x_stp 
table_index 
vto_freq 
next^flag 
inttner_end 

band_eize 
next'band 
last_band 
table_size 
array_length 

INTEGER CONSTANT sup_table_condition:* 0; 
INTEGER ARRAY cM_sup_tablelO:table_size], 

ch2 sup table(0:table size); 
DOUBLE TABLE table base :< 0, 

RORS( chl sup table ), 
RDR3( ch2 sup table j ; 

DOUBLE entry table base; 
INTEGER POINTER entry_table~ptr » entry_table_base ; 
DOUBLE sup table bate; 
IHTEGER POINTER swp~tabiejj.tr = a u p table base ; 
IHTEGER POINTER sup"table; 
BOOLEAH coupled tables; • 
IHTEGER banHnunT 
BYTE out) ch; 

SBREAK.110RK.PD8510 

•EJECT; 

COnnEHT 

THU, DEC 22, 1983, 10:25 An 

The follouing are tables for corrputing vto control settings 
The intent is the for a given RF frequency no natter hou reached 
that the sane VTO settings ui l l be reach. 

The bandcross values should be derived from the Source, but for 
nou they are fixed. The linitation of the 8S10 vto nust aslo be 
accounted for « 4:1 freq sueep — vto 70 - 300 flnz. 

hamonic values are conputed fnm end of bandcross values, such that 
end of band vto nax is about SOOflhz. Becuase of sueep voltage and 
freq inaccuarcies allou bandcrosses to be in error 25nh2, 
and a nax VTO of 295 tthz 
ham = INT {[( BC * 25 flhz ) • 20 flhz (IF)]/ 295 Hhz > * 1 

(note: in lou bands this is fudged a bit) 

Loopgain » 15 - 2 * Log bast? ( harnonic ) 
log base 2 ' 1.44 log base e 

The vto_check_step , vto_search_step, and vto_sideband_shift 
(aka 5? 15, 40 flhz) tables a re" the changes of vto needed to cause an 

IF shift of those anounts 
NOTE: VTO noves in 50Khi increnents 

and IF noves in hamonic 4 VTO shift * 50 Khr 
5nhz_«hift * INT H Snhz / (harnonic*50Khi) J * .5 } 

aluayi >= 1 
tti**t*tt**t**ttt*xt*tttkk***ttk*A*k*t»*t*ikxttt»*k**t*tt»ttt*kt*t***ii 

md of connent; 
OURO TR8LE bandcross tables 250000000, 840000000, 48510 VTO bxl 

2400000000, 7000000000,135<MXTOOO, ISource 8C4 
20OOOO0O«>0,2fi5O<X>5(XK»,̂  tSource BCA 

BYTE TABLE hamonic table := 1, 3, 
9, 25, 47. 

68, 90,133; 
BYTE TRBLE loopgain table := 15 , 

9 , 6, 
3. 2. 

:= 100, 
11, 4 , 

BYTE TABLE vto_check_step 

1, 1. 
BYTE TABLE vto search step := 200, 

22, 8, 
3, 2, 

IHTEGER TABLE vto sideband shift : 
93. 32, 
12, 3, 

12, 
4 , 
1; 

33, 
2, 
1; 
67, 4nax 2554 4 10 flhz search4 

THU, DEC 22, 1983, 10:25 An PAGE 5 S BREAK. UORK. PD8510 

NEJECT; 
COflflEHT 
*ttk»ttktit*t*k»**kttttk*tt*t*6tttk*tttktttkt****tkk**t*kt**kk**tkt**i 

* setjjandnun sets up sup_table to point to the correct oand entry 
* ( uhile checking for naxband j . 
end of connent; 
PROCEDURE set bandmm(band), VALUE band; INTEGER band; 
BEGIH 

IF band > nax_bands THEN bandnun ;= nex_bands 
ELSE bandnun : = band; 

SIPNTR( supjtable, ADRS( sup_tablej>tr[ bandnun * band_size J ) ); 
END setjiandmrn; 

SUBROUTINE reset_bandnun; 
set_bandnun( 0 ); 

* update_frequencyjiata reads source to update frequency Units, in 
* responds to a neu_sup_parans_effective source interrupt. 
* I t also handles the "dirtying" of the sup tables 

end of connent; 
PROCEDURE get frequency( effective nou ); VALUE effective nou; 

BOOLEAN effective nou; ENTRY; 
BEGIN 

sourte_data[-1) :» nax_source_data; 
IF enter_f requeney_n_tme( 

read_priv2ib(source,no_fun,"0C",HDRS(source_data)) , 
effective_nou ) 

THEH init_break_aub( table_base[ 3 - eurrent_entry_ch ] ); 
EHO g«t_frequency; 

SUBROUTINE update frequency data; 
BEGIH 

get_frequency{ TRUE ); 
init_break_aub( entry_tabie_ba8e ); 
If nid_sup_update THEN reset_bandnun; 

END update_frequency_data; 

http://MRERK.imRK.PDS5
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•EJECT; 
COfltOT 
*i**ttttttXtt«t)ttltttt*l**tl<.tti 
i n t t t t t t t t t t t t t t t i t t t t t t f i t t t t t t t 
end of connent; 
SUBROUTINE disablejjhase lock lost; 
BEGIN 

npl_flg :> S8IT( npl_flg , npl_sro_disable ); 
nplctl := npl_flg; 

EHD diaable_phase_lock_lost; 

SUBROUTINE uam lock oroblen; 
BEGIN 

IF vto_preblen THEN uern( vto_over_range ) 
ELSE turn! phut lock lost ); 

ENf check loot lock; 

THU, DEC 22, 1983, 10:2S RH PRGE ? 

i* i t * * tut** i t t i t i i t i i 

iilttfttt«•****«*tttt*tx*ltt(tit11 

5WEW.WKK.P0BS10 

•EJECT; 
COnnEHT 
* t t * t t t * t i * * t * t t t t t t i t t 

• check_fifo_sup_brk 
ti*iiki

I
iit**t*t*«tt***i*ttl 

end of connent; 
SUBROUTINE check fifo sup brh; 

BEGIN 

s*#p_etatus : = rtad_fifo(ftfo_»*»o,brk); 

IF neu •upjtorant effective THEN 
BEGIN 4 i f t " 

upd*te_frequency_dito; 
trigjinv lb(source); 

END 4 i f 4" 
ELSE IF md tup update THEN 

BEGIN 
oync fig := 1; 
uarnf oup tync err ); 

END " " 
ELSE IF locfcjsroblen THEN 

wrn_lockjirotolen; 

IF oup otbtve > obort osaa THEN 
**ort_flg :« 1; 

ENO eheck_fifo_e.vp.brk; 

CDflflENT 
t**tt*t***t«***t*itiit*iil*ii 
* check abort 
• i t i t i i i t t t t * t t « * t * * « t * * t t t * * t t t « t * * t l * i t * * l t i * t i t i i i i i * t * l i * t t t * * t * * t t « i i 

end of connent; 
SUBROUTINE check abort; ENTRY; 
BEGIN 

If abort fig THEN 
BEGIN 
abort_flg := 0; 
teno( aborted ); 
END; 

END check_abort; 

t* t * * i * * t * t **•>**•«*** t! 

SBRERK.U0RK.PD851O 

•EJECT; 
CQW1ENT 

THU, DEC 22, 1983, 10:25 fin 

* find_index finds the index to the vto hamonic nunber and gam tables 
* for a given RF freq. 
* See eonnents about bandcross tables. 

end of connent; 
INTEGER PROCEDURE find index(freq); VfiLUE freq; QUAD freq; 
BEGIH 

INTEGER index; 

index:=0; 
UHILE ( freq > bandcross_table[ index ] ) RNO ( index < naxjiands } 

DO index :* index * 1; 
find_index := index; 

END find index; 

S8RERK.UQRK.PDB510 

It EJECT; 
connEKT 

THU. DEC 22, 1983, 10:25 Rn 

1 pretune_vto set and locks the the vto to a selected freq 
1 i t then ui l l uait for the selected delay ( to allou settling ) 
1 Thf order of operations is very inportant 1 1 

1 The selected vto is in 50Khz steps and is 2nh2 louer than desired. 

end of connent; 
PROCEDURE pretune vto( freq , tine delay ); VRLUE freq, tine delay; 

IHTEGER freq, tine delay; 
BEGIH 
INTEGER bcd_freq; 

IF freq < vto 49Hhi THEH freq :* vto 49/1h2; 
IF freq > vto~310W.z THEN freq :» vto 310P.hr, 
bed freq := bed of int( RIGHT( freq , 1 ) ); 
IF NOT TBIT( FreqfO ) THEN bcd.freq := SBIT( bcdjreq . 15 ); 

nploff := ( (freq - vto_491Wiz) / npl_gain ) ; 
npl_flg :* 
nplctl := hold_nain_loep * di»able_locK_error 

loopgain_tablet sup_table[table_index] ] ; 

ptfreq := bcd_freq; 

ptctl :* lockjjrttune; 

delayf tine_delay ); 

EHO pretune_vto; 

http://eheck_fifo_e.vp.brk
http://310P.hr
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•EJECT: •EJECT; 
COnflEHT COfWIENT 
l i t «t It ****** ****** a******************!**************************************************** 
a conpute j/to_and_pretime conputes and pretunes the vto to the inputted 6 verifyjiretune checks i f i . f . is present and on the right sideband. 
* freouency~and other previoui act tup table valuei — i .e . table index * i f not i t u i l l novo ( search) the vto t i l l i t is . 
lS.*ttt*tl**t****t*****t*S****l*»**k**«lt*3*************t**ttt***t**i**ttt * After a nunber of tries i t will declare a "prttuna failure". 
end oF connent; tt 

PROCEDURE conpute vto andj>retune( freq); VALUE freq; * NOTE: The vto step sizes for checking, searching, etc and the accept-
OUAD freq; * able i f freq windows need to checked — deadlocks, gaps, ???T? 

BEGIH ***a«*at********t*aittti**ri**ft**tt******«****t**»*tttt«*R**iii**t«*).i*ii*** 
pretunejfto{ end of conntnt; 

( sup tablet v t o freq ) :» -40 * BOOLEAN P1tt)CELXtRE verifyjiretune; 
IHTEGER { (2.0*5-5 * (2.0*7 • REAL( freq ))/ BEGIN 

R£RL( hamonic tablet sup tableltable index]] )) *,S) BITFIELD search ots: check stepjws, i f found, urong_iide, drifting; 
), deley_SnS ); INTEGER freq, index, ), deley_SnS ); 

count, delay. 
EHD conpute„vto_andjireturn; <rto_search, ftarch_count. EHD conpute„vto_andjireturn; 

cnts firit_cnt 0 oec_cnt7 delta; COnntNT 
**t*******t**t**«*ata****tt***tt*********tt***********>i*s**t****ttt***t* 
* i f count counts the i . f . and returns i t uith lOKhz resolution. index :« sup_table[ tableJndex ] ; 
t***2********************l***S***l********t*****l**t**tltt*tl;***tttk**t* freq :« sup tablet vto freq 1; end of connent; debug_data[3] :• free. ; 4 debugA 

INTEGER CONSTANT low signal level 13,trigger_if.eounter : - 1. #̂ etwg_data[7J :• 0; e*bug4 
s i j_ lv l OK no evtrflsu :* Z3000; sec_cnt :« - 1 ; 4ohows i f a sec_cnt was tver attenpted debug4 

INTEGER SUNtEXTTlNE i f count; 
BEGIH count :• 0; 

i f count :* 0; search_count: • 0; 
IF"N0T TBIT(rdif,lou signal level) THEN s«arch_sts :» 0; 4clr eiMKk_«tepj*M,if_fe4itid, 

BEGIH 
ifcnt :* trigger i f counter; 4 prior to this point a pretune has been called to the sup_tabl* freq 
d*ley( delay 200u3)7 uith a delay of finSecs if there uas no source dclaydnvalid o«p_table)4 
IF ( rdif AND sig_lvl OK no overflow ) > 0 THEH 

if count :» rdif AND ZFFF; DO 
END; BEGIN 

EHO if_count; delay delay 3nS ; 
IF NOT drifting THEN 

IF urong side THEH 
BEGIN 
freq :« freq * vto_sideband_shift[ index ] ; 
searchj;ount := 0; 
delay ~:» delay 6nS ; 
END 

ELSE 
BEGIH 4 noma! search 4 
vto search := search count * 

( IHTEGEJi(vtQ search step[index]) RNO ZOff ) ; 
IF TBIT(search_count,0) 4i.e. odd4 

THEH freq :• freq • vto_oearch 
ELSE freq :* freq - vtQ_eearch ; 

search_count :* searchj:ount * 1; 
END i - o m a l search ; 

pretune_vto( f r e q , delay ); 
search_sts :• 0; 4clr check_6tep_pos,if_found,urong_eide,drifting4 

SBRERK.K0RK.PD8S1O THU, DEC 22, 1983, 10:25 flfl PRGE 12 3BRERK.U0RK.PD8510 THU, DEC 22, 1983, 10:25 Rn PRGE 13 

IF TBITfbbitatus, pretune jmloek) THEH •EJECT; 
count := 9 9 ~ 4 terninate eearch 1 conrtEN. 

ELSE > U * * l * * * * * * * t * * l f t t t * t * l t * * * t ^ 
IF RBS( ( first c n t :* if c o u n t ) - 2000 ) * 1100 THEN * lock_vto_atj>retune verifies the the pretune ( i . f . present and 

BEGIN * correct sideband) and locks the nain phase lock loop. I t ui l l delay 
IF first_cnt < 2000 THEH check jttepjios :» 1 ; 4 long enough for nam loop to settle. 

cnt := if_count; 4 debugs. **>***tl*****ii*******t**t**t*t*aiiai)*t****i*«*t*t*******t***a*i***!tst*>;* 
pretune_vto ( freq t end of connent; 

( IF check_etep_pos THEH vto_check_step[index] BOOLEAN PROCEDURE l o c k vto atjiretune; 
ELSE -vto_check step!index] )", BEGIN 

delay_3nS ); ~ 4!'!changed fron 5 nS'4 IHTEGER tenp.Ctn; delay_3nS ); ~ 4!'!changed fron 5 nS'4 
lock vto atjiretune :* FALSE; 

IF ( sec.cnt :» if_count ) > 0 THEH IF verifyjiretune THEN 
BEGIN 1 tignal present 4 BEGIN 
delta := ABS( first cnt - sec cnt ) ; p t c t l :« hold_pretune; 
IF delta < 125 THEN " npljlg :> 

drifting :* 1 nplctl :* lockjiain_].oop • disable_lock_error 
ELSE loopgainotable[ eup_table[table_index] ] ; 

IF delta < 800 THEN 
BEGIH 4 OK check step 4 delay( delay 2 OnS ); 
IF check.stepj>os NOR ( first_cnt < sec_cnt ) THEH IF ( ( (ctn:Jif_count) • 4 ) RHO ZFFF8 ) H 2000 THEN urong side :* 1 uam( phase lock fail) 
ELSE ELSE BEGIN 

BEGIN 4 no sec_cnt problem. 4 npl_flg := RBIT( npl_flg , npl_srq_disabli ); 
if_found := 1; nplctl :» npl_flg ; 
sup table[ vto freq ] :» freq; lock vto atjiretune :» TRUE; 
EHD" ; END;" 

EHO OK check step ; END; 
END sec_cnt signal present ; 

EHD check vto~loop; IF lock debug THEN BEGIN 4debuo4 EHD check vto~loop; 
FOR tenp:-0 TO 6 DO UNUn(debug_data{tenp]); 4debug4 

4debug_data[7] : = debug_data[7] OR search_sts; debugi 4 UHEX(debug_data[7]}; debug4 
count :« count • 1 ; UHUn(ctn); Adebugi 
EHD search loop CRLF; 4debug4 

UNTIL ifjound OR ( count > 25 ) ; END: 4debug4 
EHD loch_vtojitj>rttune; 

debug_data[0) :• first_cnt; 4debug4 
debug~data[1] := eec_cnt; idebugi 
debug_data[2] := if_count; 4debug4 
debug~data[4] :* freq ; 4debug4 
debug_data[5} :* index; 4debug4 
debug~data[6J :* count; 4debug4 

IF NOT i f found THEN 
BEGIN 

If TBIT(bbstatus, pretune unlock) THEH uarn£ no_pretune_lock ) 
ELSE uam( pretune fail ); 

END; 
verify_pretune : = if_found; 

END verify_pretune; 

http://ftREM.U0RK.m510
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ALPHA PROCEDURE retrace type; 
KGIH 
ALPHA sup connand; 

If coop lettable* THEN 
•up connand *RS" 

ELSE 
IF current_aequieition_ch = current_entry_ch THEH 

•up connand := "ASO" 
ELSE " 

iup_con«and :» "AS1"; 

rttrace_type :* sup_connand; 

E M > retrace_type; 

SME*.W*X.PD1S10 

•EJECT; 
UWtfHT 
*«***«**• 

THU. KC 22. 1J83, 10:25 All PACE 15 

t«ftt***t**ftft*t*t****t***! 
break entry control 

* EXTERNAL SPECIFICATION FOR break entry control 
* ~ 
* FUNCTION: Inforn the wpjbreak routine* of uhich channel i t the 
* active entry channel. Thu is so that the 
* neu_sup_paran_cffectivt dirty i the correct sup table. 
* Called only i f entry channel has change. 

* KCLAAATION INFOIUttTION: 

* INPUT: none 
* 
* BUTPUT: feme * 
« EXTERNAL EFFECTS: 
t 
ft***tJt«.U**ft**S*tSM 

* LOGIC INF8RRATION FOR break entry control * t - - t 

* NODUIES CALLED: ' 
* t 

* INITIAL REFINEMENT: If aup tables arc not coupled THEN change * 
* the entry pointer to point to the apporiate table. * 
* *ft*««ftftlttftftft**ft*ft**«Jtftlftft̂ ^ 

end of connent; 
PROCEDURE break entry control(ch); VALUE ch; INTEGER ch; ENTRY; 
BEGIN 
ALPHA tup_connand; 

IF NOT coupled tables THEH 
BEGIN 

entry_table_base :» table_baie[ current_entry_ch ]; 

IF ch * auO_ch THEN 
urt_pnv ib iouixe( swO, "" ) 

ELSE 
urt_priv_ib_ioorce( sul, ); 

END break_entry_control; 

S9RERK.U0RK.PD851O 

•EJECT; 
CDT.il ENT 

THU, DEC 2 2 , 1983. 10:25 An 

break aca control 

» EXTERHRL SPECIFICRTIOH FOR break_acq_cantnjl 

* FUNCTION: Inforns the sup_br»ak routines of the channel for uhich 
* data i t being acqquired, and therefore the sup_table 

* holds the x_adc and vto infornation. 

« DECLARATION IKFOIWATIOH; 
1 INPUT: none 

* OUTPUT: none 

* EXTERNAL EFFECTS: 
ftftft«ft***aistl**t*fi*j 

:*ftAftl**ftS*****l*aa**1 

* LOGIC IHFORnATIOH FOR break acq_eontrol * 
* M D U L E S CALLED: 
* 

* INITIAL REFIHEnENT: If sup tables are not coupled THEN change 
* the sueep pointer to point to the apporiate table. 
end of connent; 
SUBROUTINE break acq_control; I 
BEGIH 

IF NOT coupled_tables THEN 

sup_tabTe_base := table_base| current_acquisition_ch ]; 
END bnak_acq_control; 

SBREAK.UORK.PDB510 

•EJECT; 

connENT 

THU, DEC 22, 1983, 10:25 An PAGE 1? 

couoled break 

* EXTERNAL SPECIFICATION FOR coupled break * 
* * 
* FUNCTION: To set break into a tuo or one source state of operation * 
t s 

» DECLARATION IHFORHRTION: * 

* INPUT; state BOOLERN true = channels are coupled in source * 
* operation * 
* false= tuo sepcratc source states exist* 
* * 
* EXTERNAL EFFECTS: * 
* Uhen coupling is set FALSE, the sueep table 1 

* of the selected channel is copied into the other channels * 
* sueep table. I t is assuned that uhen coupling is set TRUE * 
* that the sueep uil l be aborted. * 
* * 

* COnnEHTS: The first call nust be uith coupled state TRUE and * 
* soncone else ( init break ) nust have initailized the * 
* coupled table flag "FALSE). * 
* Also only calls that change the coupled table flag ui l l • 
* have any effect. * 
ft****a*f**ft*i*tft**ft*it*t**ita*t***a**ftfttft*ti*****a***ftftft*tft*xaaa*a***a** 

* LOGIC INfORnflTION FOR coupled break * 
* < 
* RQDULES CULLED: * 
t * 
» INITIAL REFINEMENT: 1 

* * 
* s 
ft*ftftft*M***ft**a*a******aa*aaia*fta*»**aft*ft**a**ttaia****ftta*ftftft**fta**Maa 

end of connent; 

http://CDT.il
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VRLUE itate; 
BOOLEAN state; 

•EJECT; 

PROCEDURE c«/pied_break(state); 

BEGIN 
INTEGER POINTER other_table; 
RLPHA oupjronnand; 
IF coupled tablet • state THEH 

BEGIN 
coupled_tables :* state; 

If coupled tablet THEH 
BEGIH 
sup connand :*"AL0 M; 
END" -

ELSE 
BEGIN I uncoupled & 
If current entry ch » 1 THEN 

BEGIH ' 
STPHTR( other table, table base[ 2 ] ) ; 
sup connand :* "$V2fiL12";" 
suO"ch :» 1; 

ENO 
ELSE 

BEGIN 
3TPNTK( otnerjable. tabie_baot[ 1 ] ); 
sup connand :* "SVIRLir; 
suO'ch :* 2; 

END; 

hWE other table :« sup taole_ptr,4( array length ); 
END; 

urt_priv_ib_soorce( clr_fun, sup_connand ); 
entry_teble_base :» table_base[ current_entry_ch ] ; 
sup_tablt_bate :* entry_table_base; 
£XD~eoupled state changed ; 

8ELSE do nothingi 

END coupled_break; 

t currtfit_entry_ch & 

8. current_entry_ch 8, 

SBRERK.WRK.PMSIO THU, DEC 22, 1M3, 10:25 Aft PAGE 19 

•EJECT; 
COnnEHT init break 
ttt*ttt*tit**ittt*«ti*t*«*ii**ti*«tttttt**ttit***ttt*ttt*t*«t***t****Itt*tt 
a s 
* EXTERNAL SPECIFICATION FOR init break * 
t s 
* FUNCTION: Initializes the sweep tables and set the couple flag TRUE. * 

A A 

4 DECLARATION INFORfWTIOH: 4 

ft a 
* INPUT: none " 
a a 
* OUTPUT: none * 
t o 
* EXTERNAL EFFECTS: * 
s t 
tatateaflttsfttftsiAsseittsessftMA^^ 
s * 
* LOGIC WQRflATION FOR init break * 
* * 
* MODULES CALLED: * 
s a 
* INITIAL REFINEMENT: Init ialut ctunntl 1 and Z eutep tablet, and * 
* Mt the coupling true ( uith ehanntl 1 as the natter ). * 
tjutt*fti*t**t«ft*ttait«**aaau* 
end of connent; 

PROCEDURE init break sub (base); 
BEGIN 
INTEGER POINTER ptr * base; 
INTEGER POINTER ptr band; 
INTEGER index; 

VALUE base; BOUBLE k m ; 

ptr[ aup_table_condition ] :> invalid; 
FOR index :> 0 TD nax bands DO 

BEGIH 
STPHTRf, ptrjiand , AORS( ptr{ index 9 band_eiie ] ) ); 
ptr_band[ next_x_stp J :« 0; 
ptr~band( table Jindex ] :• 0; 
ptrjaandf vto_freq j :* vtoJIOOFlhz; 
ptr~band[ next flag ] 0; 
EHDT 

END init break sub; 

SUBROUTINE init break; 
BEGIN 

init break sub( table_baie[ 2 ) ) ; 
init'break sub( table base[ 1 ) ) ; 
coup!ed_tablet :• TRUE ; 
entry_table_base :* table_base[ 1 ] ; 
sup_table_base :* entry_table_bate; 
abort flg**: = 0; 
npl.flg : » Z F O ; 
disablejjhase_lack_lost; 

END init_break;~ 

SBREAK.t(0RK.PD851O THU, DEC 2 2 , 1983, 10:25 Rfl PAGE 20 

SUBROUTINE relet sup table; 
BEGIN 

sup_table_ptr( tup_table_condition] := invalid; 
reiet_bandnun; 

END reset_6up_tabie; 

3BREAX.UDRK.PD8510 

•EJECT; 

connENi 

THU, DEC 22. 1983, 10:25 Rn 

[***« *******«:(«* * t * t n 
namtain sueep 

1 EXTERNAL SPECIFICATION FOR naintain_sueep 
t 
1 FUNCTION: initiate a sueep and handle everything neceeiary to carry 
1 the sueep to conpletion (e.g. reset sweep, phase-lock, 
1 source and VIO bandcrossings, stop-sweep LSRQ, and 
1 nid-sweep frequency updates of the source). Returns 
1 to the calling routine uhen the sueep is conplete — last 
' YRDC trigger at the last frequency point — or when an 
1 error condition results in an abnomal teruination or 
1 irrecoverable situation. Uill attenpt to recover fron any 
1 situation that doet not affect the rest of the neasurenent 
' and control sections. For example, i t nay retry VTO pretune 
1 and phase-lock, but should not reset a sueep. 
k 

' PRRRHETER DESCRIPTION: 

INPUT: none 

OUTPUT: naintain_sueep true 
false 

• successful sueep conpletion. 
< aborted sueep or irrecoverable 

situation. 

* USRGE: 
* 00 

* set up for another sueep 
* UNTIL naintain_sueep * false. 
* recover_gracefully. 
* 
« EXTERHRL EFFECTS: 
* Rid-sueep updates of source functions ui l l result in a call to the 
* appropriate value updating procedure(i), passing an ALPHA string. 
* For nid-sueep updates and nomal bandcrossings, the frequency values 
* can be obtained in OUAD fomat by a call to the appropriate 
* procedures, passing the current point nunber {fron the XADC). 
* 
* COmtENTS: 
* The calling process nay be suspended auaiting bandcrossings and/or 
* the end of the sueep. 
ftft**ft*S*t*ftft*tt*ft*M t(*«t*t**t*t*t*it*<*»*»*«********i*t*t***t****** 

1 LOGIC INFORnflTIOH FOR naintam_sueep 
1 IHTIAL REFINEHEHT: Rt the start of a sueep the vto is pretuned accord-
1 ing to the sueep tables,and the source retraced ( in alternate 
L sueep use AS else RS ). 
1 Hornaily the loop u i l l wait for a source settled fron the 
1 source, set a xadc stop point, phase lock, and uait t i l l the 
1 sup/xadc reaches the proper point. Fron the sueep table i t is 
' detemined if this is an end of sueep , and the routint exits, 
* or if a bandcross of the source or 8510 vto, and if so do uhat 
' is needed and restart the loop. 
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* The sweep is always stop t i l l i t is detemined t h a t everything REJECT; 
* i s ready ~ phase loch, no source changes have secured, and 4 dear o u t FIFO V? check for sbert_sw«ep7??4 
* nothing is pending in the fifo_swp_brk. nset_bandnwn; 
* rtf_ovtrload 
* If a source change has occur i t ui l l be read and the sueep tst_overload :» 0;4-2-(nunber_of jwints / if_overlosd_threshold)4 
* tables dirtied. A learning process M i l l then begin with the pretune_vto( sup_table[ vto_freq J, mn_delay ); 
* 8510 building a sueep tables of bandcross points ( source/8510) xcndl :* stop_SHp_reset_xadc; 
* and their xaflc and vto settings t i l l a complete sueep of no reset_xedc; 
* changes has occur. During this "dirty / slou " sueep t h e 8510 
* ui l l have to conpute uhere i t is , and uhere i t is going. urt_priv_ib_oource( no_fun, rttraee_type ); 
* I t ui l l check to sec i f a source bandcross occurs first via swp_flags := retrace_pending; 
* the "OB" request or i f a 8510 vto bandcross occurs first (fron 

swp_flags := retrace_pending; 

* 8510 bandcross tables} or end of sueep. 
* naintam_loop; 
* Certain error conditions u i l l be checked f o r suo statwt road.fif«(fifo_oup>rk); 
* 1) A sueep abort passed to nantain sueep fron the Control Ido not check source status t i l later 4 
* process. 
* 2) A Source , 8510 sueep syen error — the Source has reached 
* end of sueep and beyond before the 8510. dii*blej*haee_iockj.eBt; 
* 3) A phase lock of the vto to Source failed. 
* A) Connands or data i n fifo_sup_brk invalid. IF (sup status * abort sup) OR abort fig THEN 
* ~ - BEGIN 
*a*t**aaĵ a****at*aaaaaftiaasft*aa*aaaaaaaaij,at*>****tt**at*a***ttftft*aft**a abort_flg :« 1; 
; xcndl :• stop_sup; 
JOOLEfW ftoaDuPE Mintain_sweep; ENTRY; delayf delayJnl ); 4 allow stop owe*? to take effect 4 

BEGIN & naintain_sueep 4 GO TO Maintain exit False; 
ENO; " " 

IHTEGER CONSTANT nornal_sup X16,stop_sup :* t10,dr_stop_sup ;= fi. 
stop sup reset xadc :>~X11,end xadc auto zero :*Z16; IF sup status • xadc brk THEN 4 cnd,.BC, or vto bx decision 4 

INTEGER CONSTANT start freqjwint :« 0; BEGIH 
BYTE CONSTANT retracejpendmg :» 0,end_of_twpj>ending := 1, IF sup flags * end of supjwtding THER 

source_bc_pending := 2,vio_bx_pendmg := 3; BEGIN 
IF sup_table_ptrt sup_tablc_condition] * nearly_valid 

INTEGER ttring_index; TTsEN sup_tablej)tr{ sup_table_eondition] := valid ; 
INTEGER sup_flags,next_stp; GO TO naintam exit true' 
IHTEGER present_pos,present_index,next_index; END; 
BUflO present_freq,next_stop_freq; set_bandnun ( bandnun t 1 ); 
LABEL naintain loop.naintain exit truc.naintain exit false; pretune_vto( sup_table[ vto_f req ], nin_dclay ); 
INTEGER BITFIELD fig: trigger source; IF sup flags * source oc_pending AND enpty FifoUlfo sup brk) 
BOOLEAN bool_tenp; THEN 

BEGIH 
urtj>riv_ib_tource(no_fun,"BC); 

SUBROUTINE print debut) da ta ; 4debug4 GO TO naintain loop; 
BEGIN UHEX(bandnun); UHEX(sup status): 4debug4 EHD; 

UNUH(preient_pot); UNUrtTnext stp); Adebuai 4ELSE nust be sup flags vto bxjiending BUT not rttracejjending4 
UHEX(sup_flags); " Idebugi. END 
UQUfiOfpresent freq); «QUAD(next stop f r e q ) ; idebuai ELSE IF lockjroblen THEH 
CRU; 4debugi BEGIH 

END pnnt_debug_data; 4dcbug4 warn_lock_problen; 
xcndl :» stop_sup; 
reset sup table; 
END losi lock 

ELSE IF NOT source_settled THEN 4fifo_sup_brk invalid code4 
GO TO naintainjtxit_felse; 
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11 EJECT; 4/lust be Source settled or 8510 BX 4 REJECT; 
IF sup flags N retracexpending RND enpty f i f o t f i f o sup brk ) THEN 

pres*nt_pos := n e x t _ s t p ; BEGIH 
present_freq := nexl_stop_freq; 

IF sup table_ptr[ sup table condition] • valid THEN 
BEGIN 

trigger_source := 0; If md sup update OR lock_problen THEN 
IF neu supjiarans effective THEN BEGIN 

BEGIN . presentjtoa :* present_pos - 1 -
update_f requency_data; (IF xposctr=-l THEH -1 ELSE xposctr AND XFFF); 
tagger source := 1; 4uiil clear xadc irq i f penaing '̂i 

END present freq := frequency at_point(prtsent_pos);4use 0K7& 
ELSE IF nid sup update THEN ENO; 

BEGIN 
reset_sup_table; source_data[-l] :* nax__source_data; 
uam (sup_sync_err): string index :* 1; 
GO TO nalntain_exit_false; next_stop_freq :» CNV9A(read_priv_ib 

EHD lost of sup sync; (sourte,no_fun7"0B",ADRS(source_data)), Btring_index 
IF tupwflags = retracejjending AND NOT nid_tup_update THEN 4**4IF next stop freq < present Freq THEN 

4need to verify this i s a source scttled74 BEGIN warn(bad be value)? 4debug4 
BEGIH USTR("*bad bc*"')7 4debugi sup_fiags : = end_of_sup_pending; printjfebugjJata; 4debug& 
reset Jiandnun; 4probably not needed ??4 GO TO~naintain_exit_false;EHO; 4debug4 
p r e s e n t _ p o s := - 1 ; 
present_freq := frequency_at_point( start_freq_point ); 
IF sup_table_ptr[ tup_table_condnion] = invalid present_index := find_index( present_freq * 1 ); 

THEN~sup_tablej3tr[~sup_table_condition] := nearly_vjlid ; next_index : = find_mdex( n«xt_stop_freq ); 
xcndl := end_xadc_auto_zero; IF ~( present_index < next_mdex ) 4a vto_bx in betueen?4 
END auto zero xaac; OR ( present~freq * next s t o p freq ) THEN 

BEGIN 
tup_flags :• vto_bx_oending; 
next_stop freq := bandcross_table[ present_index ]; 
•up_tableTtable_index] := prestnt_index; 

ELSE 
BEGIH 
swp_flagi := source_bc_pending; 
sup~table[table i ndex} :- next index; 
END! 

next_stp := point_at_frequency(next_stop_freq); 
IF next stp <* pr*«(nt_pos THEN next_stp":= presentjsostl; 
IF nexOtp >= 800 THEN sup_flags :=~end_of_sup_pendmg; 
sup_table[ nexl_x_stp ) := next_stp; 
sup^tablej next'flag ] : * sup_flags; 
conpute_vto_and_pretune( present_freq ); 

IF positlon_debug THEH pnnt_debug_data; idebugi 

END invalid_sup_table; 
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•EJECT; 
next_stp :« tup_table[ next_«_stp J; 
eupjiags :« sup_table[ next'flag ] ; 
xstp : = next_stp - present_pos - 1; 

lock jfto_at_p re tune; 
set_if_gain: 
check_overload: 

xcndl := clr_8top_sup; 
xcndl := nornal_sup; 

ENO enptyfifo and no retrace pending 
ELSE 

BEGIN 
next_stp :« pr*sent_poe ; 
next stop frtq :> present freq ; 
ENO else; 

REJECT; 
COMMENT step source 
aAS*tt**SaAl*A*A*tat*AfttAftAAAat*A**aAaaAAAA**Atl*ASAa*k*A««ftftftlftAl;tftAt** 
AA*aa*a*t*«ftt**e*A**AftAA*AA**ftaaaaaftaAaaAAft***iaaA*aftaaAaiaAAAaaAaatAaa* 
end of connent; 
BOO LEAH PROCEDURE step_source( frequency_value ); 

VALUE frequency value; 
INTEGER frequency'value; ENTRY; 

BEGIN 
BOO LEAH r t r j l g ; 
RLPKA sup_connand; 
QURD preaentj req; 

ayncjlg ; «0; 1 weed by ch*ck_ewp_brk_fifo 8. 

UHILE HOT enpty fifo( fifo sup brk ) 
DO check_fifo_swp_tark; 
I clear out any pending fifo itens 8. 

IF tngger_tOiirce THEH 
trjg_pnv_ib(source); 

GO TO naintainjeop; 

tuintadnjtxiVfalse: bool_tenp ; •FALSE; 
GO TO iwintain_e*eep_exit; 

naintain_exit_true: bool_tenp :>TRUE; 

naintain_eu*ep_exit: 
xcndT :» ttop_sup; 
IF (t8tj>verload>Q) OR (ref overload^) THEH tiam(if overload); 
IF HOI TBIT(bbttatm,eonverfion.ni.il) THEH uirn( sup~too_fast ); 
naintam_sueep : = bool_tenp; 

IF frequency value <* 0 THEN 
BEGIN 
rteetjtupjable; 
sup connand :« rttrace type ; 
EHD 

ELSE tup.csnnand :» "IF"; 

IF HOT forced step THEH 
BEGIN 

present_freq :* frequency_atjioint( frequency_value ); 
Bup^tabTettablejndex] :=~find_index( pre**nt~freq ); 
conpute_vto_and_pr*tune( presentjreq ); 

END; & naintain_sueep 1 IF frequency value >« 0 THEH 
BEGIN " 
urtjjriv ib source! no fun, sup connand ); 
DO 

check fifo sup_brH 
UNTIL "source settled DR abort fig ; 

EHD; 
J ELSE mt a true CU request m non-alternate sueep & 

EHD no mil step; 

IF frequency value >« 0 THEH 
BEGIN " 
urtjjriv ib source! no fun, sup connand ); 
DO 

check fifo sup_brH 
UNTIL "source settled DR abort fig ; 

EHD; 
J ELSE mt a true CU request m non-alternate sueep & 

EHD no mil step; 

If ( sync fig DR abort fig ) THEH 
BEGIN 
rtr fig :« FALSE: 
delay(delay 50nS); 
EHD 

ELSE rtr_flg := TRUE; 

step_source :* rtrjlg; 

EHD step_source; 
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"EJECT; 
C G n f l E K T i *** phase Jock 

tt EJECT; 
COhT,EHT tnaqer_yadc 
**aa*a**aaiaAaflftA*ft*aai«att**ft*t**aB£l***aaafta*****«**att*«aixai******** 

* EXTERNAL SPECIFICRTION FDR phaiejock * EXTERNAL SPECIFICATION FOR tngger_yadc 

* FUNCTION: Pretonei the VTO to the specified frequency value, 
* phase-locks the VTO to the already eelected phase-lock 
* signal, and returns to the calling procedure uhen the 
* phase-locking is conplete, including any required settling, 
* or uhen an error condition results in an irrecoverable 
* situation. Uill attenpt to recover fron any situation 
* that does not affect the rest of the neaeurenent 
* and control sections. For exanple, i t nay retry VTO pretune 
* and phase-lock, but should not reset the source or phase¬
* lock channel nultiplexer. 

* FUNCTIDH: Triggers the YfiDC, and returns to the calling procedure 
R uhen the YSDC conversion is conplete (including nultiple 
* conversions m the case of point-to-point averaging) or 
* uhen an irrecoverable situation is detected. 

* PARAMETER DESCRIPTION: 

* INPUT: none 

* OUTPUT: none 

* PARAMETER DESCRIPTION: 

* INPUT: none 

* OUTPUT: phatejoch true * successful conpletion. 
1 false * aborted phaee_lock or 
* irrecoverable situation. 

* USAGE: 
» INTEGER CONSTANT start := 0, 
* stop :* 800. 
* step_size :* 4. 
* FOR frequency_value := start UNTIL stop BY step_size DO 
* IF phaseJock(frequeney_value> * true THEN 
* trigger vadc 
4 ELSE 
* figure out hou to recover gracefully. 

* COMMENTS: 
* The calling process nay be suspended auaiting conpletion. 
* The YADC is attuned to already be in the trigger node. There is no 
• provision for abnornal abort since such a condition ui l l not be 
* detectable at this level. 

* COMMENTS: 
* The calling process nay be suspended auaiting settling tines. 
* Should there be provision for this routine to return nore information 
* about the reason for an abnornal ternination, or is a sinple boolean 
* sufficient7 

**«iax*«tt******ftt£*ftAAa****A****aftaAft*AaA*Aft*A*tftA*****Ai***tt**ft*AR*** 

* USAGE: 
» INTEGER CONSTANT start := 0, 
* stop :* 800. 
* step_size :* 4. 
* FOR frequency_value := start UNTIL stop BY step_size DO 
* IF phaseJock(frequeney_value> * true THEN 
* trigger vadc 
4 ELSE 
* figure out hou to recover gracefully. 

* COMMENTS: 
* The calling process nay be suspended auaiting conpletion. 
* The YADC is attuned to already be in the trigger node. There is no 
• provision for abnornal abort since such a condition ui l l not be 
* detectable at this level. 

* LOGIC INFORMATION FOR phasejock ***a«*A*tt*ft«AAaA»AaftftaaaaAaAa*t*aaaAA***a*A*a*i*aaa**Aft**aa****t**a*a A« 

* IHTIAL REFINEMENT: * LOGIC INFORMATION FOR tngger_yadc 

* IHTIAL REFINEMENT: 

BOOLEAN PROCEDURE phase lock; ENTRY; 
BEGIH 8. phasejock A 

a*aa*AXaaft***a£ft**A*a**AaXAaaA*A*X*XAaaA***A***ift*a**aa*t*Ataa**aa**A 

phase_lock := lock_vto_at_pretune; 

EHD; 2. phasejock 1 

http://eonverfion.ni.il
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I EJECT; 
5«B OUT I HE triggerjadc; ENTRY; 

BEGIN 4 trigger_yadc 1 

ixtrl :» xctr1_aavc; 

force_tng_y»dc; 

10 
check fifo tup brk 

UNTIL sup_statut * xadc_brk; 
dieable_phase_lock_l oit; 
triggerjwde T« 0;~ 
xctrl :> zero; 4 fear twee* node starting uith noo-zeroi 

ENO; 4 tri§jer_yadc 4 
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•EJECT; 
COnftENT broak idle 
* 
* EXTERNAL SPECIFIER!ION FDR break idle 
* 
* FUNCTION: Service all legal inputs fron the sweep-break fifb and 
* report all illegal inputt at errors. Return when the input 
* is a exit_brtak_idle. 
* TORWIETER DESCRIPTION: 

* U3N6E: 
* break idle, 
t 
* CUfflENTS: The purpose sf this routine is to assure that there is 
* never an extended period uhen there is not sone routine 
* running to check the euoep_break_fifo in order to provide 
* reasonable respenoe tine to the user for such its** as 
* start frequency entries. Such entries would ethertu.ee have . 
* to wait until the next sweep, which could be indefinite in 
* the case of a "held" sateen. This routine provides service 
* for those interrupts That occur when the 
* control routine is not expecting sweep-breaks as a 
* direct result of an active sweep. The control routine 
* causes this routine to teminate by tending i t a 
* exit_break_ifle via the oweep-break-fifo prior to beginning 
* any weep operations. This routine is called when there 
* will be a lul l in such operations, so that interrupts will 
* s t i l l be serviced in reasonable tine, specifically feedback 
* fron the source for uter inputs such as start frequency. 
At**t**t**tta*t**l aataaft»«aaaa*a*iaaaxatata*s***ataata«tx*xaxaft*aa«xsxa 

* LOGIC INFORflRTIDN FOR break_idlt 

• INIIRL REFIHEHEKT: 

xxsftataxxsxaxaxxasaxx txataxxaxttst tx*sxx**a**aaa*xxxxxxtxx***aaa«xa«xxa* 

SUBROUTINE break idle; 
BEGIH 4 break idle 4 
DO 

BEGIN 
chech_abort; 
check fifo sup brk; 
ENO 

UNTIL tup status > exit break idle; 
ENO; 4 breakjdle 4 
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BOOLE RN SUBROUTIHE break j>au*ed; ENTRY; 
BEGIN 4 break̂ paused 4 

DO check_fifo_sup_brk 
UNTIL (sup_status = exit_break_idle ) OR ( sup_ttatut 1 abortjwp); 

break_pauaed : = N0T( sup status 1 abort sup ); 
ENO; 4 brtakjwuaed 4 

SUBROUTINE print debug_data; 4debugi 
BEGIN WHex(bandnun.l); UHex(sup status,3); 4debu<£ 

UHUn(presentjJOs); UNUflCnext stp); idebuoi 
ilhex(twp flags,2); 4debug4 
UOUflOipresent freq); UOUROfnext stop freq); 4debugi 
CRLf; " " 4d«bug4 

ENO pnnt_debug_dita; 4debugi 

PROCEDURE alt debug_sub(itr); VRLUE t t r ; RLPHfl t tr ; 4debug4 
BEGIN 4debug4 

IF alt debug THEN 4dcbuo4 
BEGIN USTR(ttr); UNUri(coupled_tablet); 4debug4 
UNUn(current entry ch); UHUn(current acquisition ch); 4debugl 
CRLF; END; ~ " " 4debugi 

END alt_debug_sub; 4debug4 

CCRL.UORK.PD8510 

INTEGER COHSTRNT 

THU, DEC 22, 1983, 10:26 fin 

correct_off := 0, 4 fixed by datap & 4 cal_node 4 
correct_on :* 1. 
response := 1, 4 fixed by datap 4 4 cal_type 4 
onej)ort_on_l := 2, 
one_pcrt~on_2 :- 3, 
tuo_port 4, 
sinple_tuo_port :« 5, 
undefined_cal :* - 1 . 
std_open 0, 4 cal_std_type 4 
std ihort ' :• 1. 4 also used by arrays in tttdsTuork 4 
ttdjoad :• 2. 
std~thru :- 3. 
std~z : E 4. 4 arbitrary "2 4 
std^undefined :* - 1 . 
done_1_port_cn_1 0, 4 cal_done_type 4 
done_l _port_on_2 :* 1, 

2, done^reflection 
1, 
2, donejrans ;i 3, 

done îsol :» 4, 
done~2_port :* 5, 
done_claes :* 6; 

http://ethertu.ee
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EXTERHRL INTEGER cal type; 
EXTERHRL AGOLEAK eal_in_pregress, 

cal_coef fe_allocated, 
neasunng_std_data; 

DOUBLE PROCEDURE eal_erray_addr( array_nunber ); 
VRLUE array_nunber; 
INTEGER array~nu«ber; 

INTEGER PROCEDURE cal size; 
SUBROUTIHE restorejuran; 
SUBROUTINE deallocate cal array; 
BOOLEAN PROCEDURE partial allocate cal( type }; 

VRLUE type; 
INTEGER type; 

SUBROUTINE cal acquisition done; 
SUBKOUTINE acquire_data; 

EXTERNAL. L; 
EXTERNAL. L; 
EXTERNAL. L; 
EXTERHRL. L; 

EXTERNAL. L; 
EXTERNAL. L; 
EXTERNAL L; 

SCAL.U0RK.PDSS10 

[168X1,P,"cal" 
BEGIH 

•FILE 
•FILE 
IF I I I 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
«F I Li
lt FILE 
•FIU 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

edebugcZ.uork; 
ftern.uork; 
ftarn3.uork; 
f active.uork; 
ftine.uork; 
ftin-'.uork; 
ftopmsc.uork; 
futil.uork; 
Futil2.uork; 
fcalQ.work; 
ccal.uork; 
fconnand.uork; 
f control, work; 
cnenu.uork; 
fnenu.uork; 
fstinuli.work; 
fchdata.uork; 
cch table, uork; 
fch table, work; 
Fcontvar.work; 
f size, work; 
fnenngr.work; 
cnbngr.work; 
fdatangr.work; 
fnbncal.work; 
ccalnenu.uork; 
fstds.uork; 
caverage.work; 
fpa ran. work; 
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8. DEBUG 1 
8 DEBUG & 
8 DEBUG 8 

& for select_active_fcn 8 
& for tdr_check" & 
& user3_zero 8 

& for beep and done_tone 8 
8 for tell and warn 8 
& for clearjiessage 8 

i correct!on_off and recall_cal 8 

& for connand_token 8 
8. for singls_owecp and n_ewtep & 

8. entsr_f reuuencŷ at point and point_at_f requency 8 

4 for dp_r*u_base & 

8 for request, and relea*e_array 8 
8 for oave_op 8 

t for gen_cal_info 8 

8 for cnd_... for hilights 8 
8 for annctate_itd_classes, etc. 8 

8 for evg_on 8 
8 for neujiaraneter 8 

PROCEDURE C O D / user3( fron addr, to addr, size ); 
VALUE fron addr, to addr, size; 
DOUBLE fron addr, to addr; 
INTEGER size; 

SUBROUTINE CW1E save; 
SUBROUTINE fetch CNVE1; 

COWLEX PROCEDURE exp_cnplx(val); VALUE val; COMPLEX val; 

EXTERNAL REAL TuoPi, systen.zO; 

EXTERHRL; 
EXTERHRL; 
EXTERHRL; 
EXTERNAL; 
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•EJECT; 
INTEGER CONSTANT userSJength 

mn_nun_of_slides 
real size 
elide_dataj)lk 7 * real s u e ; 

REAL CDHSTRHT unscale cO := 1.C*-15, 
unscale d := l.OA-27, 
unscale_c2 :» 1.03-36; 

COMPLEX CONSTANT conplexj := 0-0,0.0); 

3, & one-port port 2 8 
12, & tuo-port i 
12; i sirtple_tuo_port 4 

INTEGER TABLE caljienus : = 
0, 8 place hoLder 
SID CLASS MENU, & response 
PDRI ONE REfL. 4 one-port port 
PORT~TU0"REFL, 8 one-port port 
CAL RENU2, 8 tuo-port 

4 indexed by cal_type 4 

CRL_MENL13; 

4 

4 sinpie_tuoj)ort 8 

GLOBAL INTEGER cal_type; 
GLOBAL BQQLERN cal _ m j j r o g r e s B , 

cal_coef f 8_allocated, 
neasu r i ng__s t d_d at a; 

INTEGER cal_stds_renaining, 
nun_slidn, 
old _paran, 
tenp_nunber_of_groups, 
pt_count, 
last class; 

BOOLEAN reffconputed; 
D0U8LE cal_coeff_addr, 

elidejiata__ptr, 
data_iource, 
datajiestination; 

BYTE TABLE 

INTEGER TRBLE 
27, 
17. 

Z1C7, 
XC30. 
Z208, 
ZFFF, 

Z1; 
IHTEGER TABLE 

0, 
1, 

Z7. 
Z7, 

ZFFF, 
Z03F; 

BYTE TABLE cal 
0, 
1. 
3, 

check_done := 
done_reflection, done_reflection, dont_reflectioo, 
done_lsol, 
done_trans, done_1rans, 
done~reflection, done_refledion, done_reflection, 
done_iiol, 
done_t rans, done__t rans; 
needed__naik : = 
4dtmeJ _port_on_1 
4done_1_port_on_2 4 
4done_reflection & 
4done_trans 4 
4done_iaol 4 
4dcne_2_port 4 
Adonejisponse 4 

cal_slds_neefied := 
4 place holder 8 
4 rrtponse 4 
4 one-port port 1 4 
4 one-port port 2 4 
4 tuo-port 4 
4 sinple_tuo_port 4 

^arrays : = 
' 8 place holder 4 

4 response 4 
4 one-port port 1 4 

4 indexed by cal_done type 8 
4 bit patterns 4 

4 indexed by cal_Xype 4 
4 b i t patterns 4 

4 indexed by cal_type 4 
4 nunber of arrays 4 
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« T ) y tizt required for error coefficient arraye and array header 
for current cal_type. 

:ataaaataaaaal aaaaaaaaataaatttaaaaaaaaaaattttaaaaaeaaa 

EHIRY; INTEGER PROCEDURE cal silt; 
BEGIH 1 cll_ilie 1 
cal_sue :="( ( IHTEGER(cal_array«[cal_type}) * array_tize a 

header tut" 
) OR X003F 

) • 1; t bunp up to even M-byte boundary & 
EDO; 1 cal.uzt i 

5CBLBORK.PM510 

• EJECT: 
c o n n i m 

aaaaaaaaataaaaatattataataaaaai 

IHU. DEC 22. 19S3, 10:26 Ml PP.CE 5 

taaaaaataaaataaf iaataataaaaaaaaaaaaaaaaaaaaaaaaaaaai 

DOUBLE PROCEDURE cal array addr( array nunber ); 
VALUE array nunber; 
IH1EGER array nunber; 
BEGIN i cal array addr 1 EHIRY; 

IF ( (cal_coeffi_allocated ) RNO 
(array nunber <* cal arrayetcal type]) 

) THEH " " 
cal trray addr :> cal coeff addr * D0U61£(array nutiber'array oize) 

ELSE " 
cal_array_addr :» 0; 

END; I cal.array.addr 1 

THU, DEC 22, 1983. 10:26 Rn PAGE 6 SCSL.U0RK.PM51O 

•EJECT; COnnEHT 

aaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaattttitttaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaataaaaaaataaaaaaaaaa 

SUBROUTINE tcll_conp_cil_coeff; tell( cor.p_cal_ccefr ); 

SUBROUTINE tell_connect_ctd; tell( connected ); 

SUBROUTIHE ttlljreei.done; tell( prtn_done ); 

SCP.L.U0RK.PDSS10 

•EJECT: COnnEHT 

THU. DEC 22. 1983, 10:26 Rn 

SUBROUTINE rettorejJaran; 
BECIN & r e s t o r e j j a r a n & 

neujjaranttert old_paran ); 
EHD; & reatore_paran & 

http://PP.CE
http://cal.array.addr
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•EJECT; COnnEHT deallocate cal array 
*aaaa*aaataiat*at**a*aa*a*aaa*aa**lat*aaaataaa*aaaa*aa*aaaaattA*aaa'aaaaA 
**aaaaaaa*aaaaa«aa**t*aA*aaaaaataaaaaaaetattaaa*taaaaaa*Aaa*tattftAaaaaaa 

SUBROUTIHE deallocate cal_array; ENTRY; 
BEGIH & deallocate cal array 8 

IF cal_coeffs_allocated THEH 
rel*ise_array( cal_eoeff_addr ); 

cal_coeffs~allocated ?= FALSE; 
EHD; & dealiocate_cai_array 8. 

COfmEHT abort cal 
taaaaaaattsstaaaataaataaaaaaaaaaaaftaafttaftaaftaeaaaattaaaaataaaaaaaaaaa'ttt 
« 
aaaa*aaa***atat*t*at*ta**aaaaaaaaaaaaft**t*aa*ftftaaaataatftaa*at**«a*tt«atx 

SUBROUTIHE abort cal; 
BEGIN & abort_cal & 

rtstorejiarar.; 
deaIlocate_cal_array; 
cal_tyot :« und*fined_cal; 
cal'injrogross FALSE; 
top"n»nu( CAL TCNU ); 

END; 8 abort.cal & 

SCAL.U0RK.PD8S1O THU, DEC 22, 1983, 10:26 flfl PRGE 9 

•EJECT; COnnEKl allocate cal *rrty 
«tat*ataataataaa*t***iat*i*a»aa***taaia*a*aait*aaaaaaaaaataaat*iaaaliaatt 
a 
ataaataaaaaaaaaoaaaaaaaaaaatiaaitaatttaaaaaaaastaaaaaaaatiaaaaataataataa 

BOOLEAN PROCEDURE allocate_cal_array; 
BEGIH 8 allocate cal irr»y 8 

BOOLEAN result; 

IF cal_coeffs_allocated THEH 
release array(cal coeff addr }; 

cal_eoeffs~aUocated~: = TRUE; 
cal'wjj regress := TRUE; 
cal'coeff addr := request arrayf. cal size ); 
IF cal coeff addr <> 0 THEN 

BEGIN 
set_entry_ch_doubla(cal_c*eff_addr, ch_e_co«ff_base); 
hilight off( end response type, end class done ); 
result T« TRUE; -

ENO 
ELSE 8 allocation error 8 

BEGIN 
uarn( cKceeded̂ available.nenory ); 
abort cal; 
result :« FALSE; 

END; 

*llocate_cal_array :» result; 

END; 1 allocate_cal_array 8 

SCAL.U0RK.PD851O THU, DEC 22, 1983. 10:26 fill PACE 10 

•EJECT; COrMENT partial allocate cal 
«iataX*XaaaaaX*AA*aaaatt*t*a*aa*t**aaa*a*aa*aa*aaaat*aatA*aa'aa**saaaa't** 
at at aniaftaaaaaaaaaaatfttisAt *>a**tt*t* aAaftaaaataaaaxaiataaaaxtaaaaaaaaait 

BOOLERH PROCEDURE partial allocate cal( type ); 
VALUE type; 
IHTEGER type; EHTRY; 
BEGIH 8 partial allocate cal 8 

BOOLEAN result; 

cal_type := type; 
cal_m_p regress := FALSE; 
result := allocate_cal_array; 
set_entry_ch_integer( cal_type, ch_correction_type J; 

partial allocate cal :* result; 
EHD; 8 partial_alloeate_cal 8 

SEAL.UORK.PDSS10 THU, DEC 22, 1983, 10:26 Art PAGE 11 

•EJECT; COnnEHT allocate cal 
aaaaxaa**aaaaaaaaaaa«aaaaaa***aa*(a**aa*aftkaaaaaaaaaa*aaitaa*aa*a*aaa«a»* 

aataaatataa*a * i a a a *aBta*iaita*«*aataaa*a*aaaaaaaaaaaaaa*aa*a>aaaa***t>taaa 

BOOLE(iK PROCEDURE allocate call t>pe ); 
VALUE type; 
IHTEGER type; 
BEGIH 8 allocate cal 8 

BOOLEAN result; 
IHTEGER required, 

avail; 

cal_type type; 
cal'inji-ogress := FALSE; 

required := cal_seg_size( cal„size ); 8 bubble blocks req'd 8 
avail := cal_seg_avail; 

IF avail >* required THEN & there u i l l be enough ran space. 8 
BEGIH 8 if 8 

nun_slides := 0; 
refl_conputed :* FALSE; 
result := allocate_cal_array; 
set entry ch integer( cal type, ch correction type ); 

EHD 8 if i " 
ELSE 8 there ui l l not be enough space in 8 

BEGIN £ else 8 8 bubble to store the conpleted cal L 
uarn( select^deletejral^iet ); 
abort cal; 8 performs a pop nenu(CAL HENU} 8 
result := FALSE 

EHD; 8 else 8 

allocate_cal :* result; 

EHD; 8 allocale_cal 8 
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REJECT; CDfltlEHT wit correction 

SUBROUTIHE imt_correction, ENTRY; 
BEGIN 8 init_correction 8 

nraturmg std data := FALSE; 

cal_coeffi_allocated := FALSE; 
cal_type := undefinedcal; 
cal_m_progress := FALSE; 
mil_calO; 

END; 4 init_correction 4 

SCAL.U0RK.PD8S10 THU. OEC 22, 1983, 10:28 Afl PAGE 13 

•EJECT; tOTilEHT set cal type 
**i**tt*ia**a»**ttttM 
t 
ft**ft Mtssia^^ 

PROCEDURE set cal type( type ); 
VALUE type; 
INTEGER type; 
8EGIK 4 tet_cal_type 4 

IF allocate cal( type ) THEN 
BEGIN 4 If 4 

old_para« :« enlry_ch_inte«er( ch_paran ); 
cal_stds_renaining :* cal_etde_neededl type ] ; 

IF ( (cal_type <> ti«o_port) AND 
(cal type «> ample tuo_port) 

) THEN" 
tell_connect_»td ; 

IF caljtype • response THEN 
tet~ttd claas( freq_retp ttd ) 4 before gen ntnu 4 

ELSE 
tEGIN 4 cite I 

annotate etd claetea; 
•en nenu? cal nanus (type], 1 ); 4 after annot . . . 4 

ENO; 4 eloe 4 
END; 4 if 4 

END; 4 set_cal_type 4 

5CRL.UQRK.PDB510 THU, DEC 22, 1583. 10:26 Rn PflCE 11 

SEJECT; COnnEHI resu*e cal 

SUBROUTINE resune cal; 
BEGIN 8 resunt»_cil i 

IF cal_in_progress THEN 

gen ticnu( cal nenus[cal type], 1 ) 
ELSE 

warnf no_cal_in_progress ); 
END; 4 rtiune2cal"4 

SUBROUTINE clear nessage and in_progr?ss; 
BEGIN 

clear_neasaae( conp_cJl_coeff ); 
cal injrogrtss := FALSE; 1 needs to be false after a "conpute" 4 
END; 

SEAL.UORK.PD8510 THU, DEC 22. 1983, 10:26 Afl PAGE 15 

NDECT; COntlENI nove_slide_val *tii*****ia*x*t**t«**̂  
* nove_slide__vaI is used to nove data to/fron local stack to nore 
* long tem nenorv 
* IT IS VERY OEPENDENTED ON THE ALLOCATION ORDER OF THE LOCAL STACK 

PROCEDURE nove slide val( fron adr, to_adr ); VALUE fron_adr. to_adr; 
DOUBLE fron adr, to adr; 

BEGIN 

INTEGER POINTER fron = fron.adr. 
to s to_aar; 

DOVE to := froi,t(slide_da;a_blk/2J; 

END nove_slid«_val; 
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"EJECT; COflflENT 

THU, DEC 22. 19S3, 10:26 Rfl 

t*ttt*»t*tt*t**t»tt*t$itttt**t*t**k%**tlt1l»t*****tt****tt»ttKt1l 
PROCEDURE load elided; 
BEGIH 
RERL RRRRY values! 0 : ( slide data blk / real size ) - 1 ] ; 
REAL x, y, x2, yZ, x2_y2, 

sx = values! 0 ) ,*y » value*[ 1 ), 
sx2= values( 2 j ,%yZ= values! 3 ). sxy = values! 4 ] , 
sx3jr2x = values! 5 ],sy3 x2y * values! 6 ] ; 

DOUBLE add_src, afld_dst, 

add_orr :• data_source; 
IF nenory_stolen( slide_data_ptr, slide_load_arrays_vid. 

elide'*data~blk * pt count ) 
THEN nun_tlides :> 0 ; 

IF slide datajtr fl 0 THEH 
BEGIN" 
add̂ dst := slide_data_ptr ; 

REPEAT pt count DO 
KGIH 
IF nunslides - 0 THEH 

sx := sy :» sx2 :« sy2 :« txy «x3_y2x :« sy3 x2y :« 0.0 
ELSE nove_slide_val( add_dst , AORS( values ) ); 

ASSEHBLK 
HOVE.L RO. x; 

x2 :« x * x; 
y2 := y * y: 
x2_y2 := x2 • y2; 
sx :* sx « x; 
sxy :» sxy * (x*y); 
8x2 := s«2 • x2; 
sx3_y2x: = sx3_y2x + (x 

nOVE.L add src.RZ; 
novE.L Ri7 y; 

JSR fetch CHVE1; 
ROD.L R 6 , add_src); 

x2_y2); 
sy2 := sy2 • y2; 
sy3_x2y:= sy3_x2y •» (y * x2_y2); 

nove slide_val( RDRS( values ), add_dst ); 
add dst :* add dst * slide data blk; 
ENO'loop; 

nun slides := nuclides * 1 ; 
release_auxiliary_nenory( slide_data_ptr, sIide__load_arrays_id ); 

END & trrty space available & 
ELSE uam( exceeded available nenory ); 

EHD load slided; 

SCRL.WRK.PDS510 TKU, DEC 22. 1913, 10:26 Rfl PRGE 17 

* PRDBLEITS: Due to the United numerical resolution a potential problen 
* nay occur. The input values art points on a circle, and 
* terns to the third pouer occur, this neani the input 
a resoulution is approx I bits. So the circle finding routine 
* u i l l find the center of the circle to -48db of the data. 
* i.e. — Do HOT expect no re than approx -48db accuracy on the 
* circle conpaired to the worst case data value. 
* MOTE:Also nun of slides have tone effect on the resolution. 

PROCEDURE conpute load; 
BEGIN 
RERL tx, ty, tx2, ty2, txy, tx3_y2x, tySjtfy; 
REAL x, y, del, sx tx, ay ty; 
RERL RRRRY values! 0 : ( elide.datajilk / rtal_size ) - 1 ] ; 
RERL sx » values! 0 ] »*y • values! 1 ]• 

sx2> values! Z ) >sy2> values! 3 J, sxy » values! 4 ] , 
sx3j»2x * values! S ],sy3 x2y • values! 6 ] ; 

DOUBLE add.dst, add_trc; 

IF nenory stolen( slide data_ptr, slide load amyt id, 
elide data blk * pt count ) 

THEN nuclides :* 0 ; " 

add_src := slide_data__ptr ; 
add dst :* data destination ; 

SCALWORK.PM510 THU, DEC 22, 1983, 10:26 m 

"EJECT; 
IF nun_ilidei <= nin_nunj3f_slides THEN 

uam( nore slides needed ) 
ELSE 

BEGIH 
tell coup cal coeff ; 
REPEAT pt~count DO 

BEGIH " 
nove_slide_vai( add_src , RDRS( values ) ' ); 

tx := sx / nun_elides ; ty :» ey / nun_slides ; 
tx2 : = EK2 - ( sx_tx := sx * tx ); 
1y2 := sy2 - ( sy t̂y := sy * ty ); 
t>y := sxy - sx * ty ; 

tx3_y2x := sx3_y2x • ( tx * ( 2.0 * sx_tx - 3.0*sx2 - sy2 ) ) 
- ( 2.0 * ty 1 txy" ) ; 

ty3_x2y := sy3_x2y • ( ty * ( 2.0 * sy ty - 3.0*sy2 - sx2 ) J 
- ( 2.0 * tx * txy~) ; 

det := .5 / ( ( tx2 * ty2 J - ( txy * txy ) ) ; 

x :* tx • det * ( ( ty2 * tx3_y2x ) - ( txy * ty3 x2y ) ) ; 
y := ty • det * ( ( tx2 * ty3_x2y ) - ( txy * tx3̂ y2x ) ) ; 

ASSEflBLE( HOVE.L add dst, R8 
JSR CHV1£_save; 

BGVE.L x, RO; flOVE.l y, Rl; 
nOVE.L R8, add_dst ); 

add ire : E add arc * slide data blk; 
END? 

nun_slides :» 0; 
IF frequency covered THEH telIj)ress_done 

ELSE telI_connect_std; 
previous_nenu; 
END else enought slides; 

release_auxiliary_nenory[ slide_data_ptr, elide_load_arrays_id ); 

EHD conpute_load; 

SCAL.UORK.PDS510 THU, DEC 22, 1983, 10:26 Aft PRGE 19 

ixxixtxxxxxxxxxtxi 

PROCEDURE take data; 
BEGIH & take.data & 
BOOLEAN is_sliding, std_in_band; 
REAL fnin, fnax; 
IHTEGER class, pt_start, pt_stop ; 

ie_slidmg :* TBIT( std_neasured( fnin, fnax, class ) , 1}; 

IF cal_type => one_port_on_2 THEH class :» class - port_pffset; 
IF cal"type * response" ~ THEH class := 0; 

std in band := TRUE; 
pt_start := point_at_frequency( OURDt fnin ) ) / step_eize; 
pt'etop :* poim~at~frequency( BURD( fnax J ) / step size; 

41fflUf1( pt_start ); l)HUn(pt_stop); & 
& the follouing is to nake sure take_data banding 

agrees uith standard_specs in std_act 
problcns uhen buckets step < 1 Hz t 

4URERL( REflLt entry frequency at_point( pt_start»step_aize) ) ); & 
IF HOT(fnin <= REflL{entry_frequency_atj)cint(pt_stan*ltep_8ize))) 

THEN IF pt start<nunber of jwints THEN pt start := pt start + 1 
ELSE std_in_band := FALSE; 

8JJREHL( RERL( entry frequency_atj>oint( pt_stop *step_size) ) ); CRLF;S 
IF NOT(fnax >= RERL(entry frequency at_pomt(pt_stop *step_size))J 

THEN IF pt stop > " 0 THEN pt stop . :=• pt stop - 1 
ELSE std_in_band :« FALSE; 

pt_count := pt_stop - pt_start • 1; 

IF ( pt_count > 0 J AND std in band THEN 
BEGIH 
data source :=dp rau base[current entry_ch,generic_paran] 

* DOUBL£(" pt_start * user3_length ); 
data destination := cal_coeff addr 

* D0U8LE( ( class * array_size ) 
• (pt_start * user3_length ) ); 

IF is_sliding THEH 
load slided 

ELSE 
copy user3( data_source, data_destination, p:_count ); 

END pt_count > 0; 

hilight_last_eienent; 
IF frequency covered OR is sliding THEN 

BEGIN 
IF is_sliding AND nun slides « nin nun of slides 

THEH tell( slidejead) 
ELSE telljiress_done; 
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cal_stds_renaining := RBI1( cal_stds_renaining, class ); •EJECT; 
last class : = class; PROCEDURE zero std( std ); 

EHD VALUE std; INTEGER std; 
ELSE tell_cenneet_Btd; BEGIN 

ENO; 4 takejiata 4 cal stds renaming := KBIT( cal stds renaming, std ); 
user3_zero( (cal_coeff_addr • DOUBLET std * array_size ) ), 

nunber_of_powts ); 
END zero_std; 

SUBROUTINE onit isolation; 
BEGIN 

zero_std( isoln_fud_std ); 
. iero~std( isoln rev_std ); 

hili«ht_conn*ndTcnd_onit_isolation); 
bs^(done_tofie); 
tell_press_done ; 

ENO Ml ̂ isolation; 
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IE3ECT; CCWIENT std_act ELSE IF type = std_short THEN 
4short4 4o"e fault value are correct 4 ; 

result := ( result - 10 ) / ( result • ZO ); 
delay := -2.0 * delay; 

COMPLEX PROCEDURE std « t ( freq, class ); rotate; 
VRLUE freq, class; 

RERL freq; INTEGER class; END not a thru; 
BEGIH 
IHTEGER type, type2; 4IF cal debug THEN BEGIN 
RERL freq_radians. loss, delay, 2 line; USTR{" " "J;UCPX(resuIt);URERL£delay);URERL(loss);URERL(z lme);CRLF; 

•COnPLEX result, 20; EN3;4 
RERL POINTER etd coeff; Std act := result; 
BYTE POINTER stdjtype = std_coeff; END std^act; 
REfiL real result * result, mag result = result * 4; 
DOUBLE d=~std_coeff; * 4 DEBUG & 

SUBROUTINE rotate; 
result := result * exp_cnplx( CGMPLEXt 0.0 , delay * freq_radians ) ); 

3TPHTR( etd_coeff, standard_specs( freq, class ) J; 

freq_radians := TuoPi * freq; 
type := std_type[ type_index ] ; 
type2 := sld~typet type2_inflex ] ; 
4IF cal debug THEH BEGIN 
USTR{"std act"J;!JREflL(freq);UNUn(ciass);UHex(d,7);UNUn(type): 

UNUH(type2);CRLF;fND;4 
delay := std_coeff[ delay_index J; 
loss := etd_coefff loss_index J; 
7 line := std coeff[ zO index ] ; 
ZO := COMPLEX! systen_rO, 0.0 ); 
result := 0.0; 
If type » std thru THEN 

4thru4 BEGIN 
result := conplex 1; 
EHD 

ELSE 
BEGIN 
IF type * std open THEN 

4oper>4BEGIN 
inag_resul. := (std_coeff[cO_index} * unscale_cO) 

* freq * ( (std_coeFf[cl_mdex} * unscale^cl) 
* freq * ( std_coeff(c2_index) 

* unscale__c2 ) ); 
4 order inportwani - - overflow probi 

inag result := -1.0 / ( inag result * freq_radians ); 
ENO 

ELSE IF type = std load THEN 
tloadi result := ZO 

ELSE IF type = std_z THEN 
i 4 z 4 real result := std coeff, rO mde» J 
! ; COnnEHT unneeded 
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• EJECT: COMSHI 

* BE CAREFUL OF ACCESSING THE ARRAYS ( ONLY UORi) URI1E ACESSES ) 
R f t t s i K t * , •*>.«*«« .« i*i.x«i»x.i.*«ftt **••»«t*»«« tx*t«itM«xt*if**xit*a,«t* 

PROCEDURE conpute freq^reip coeff; 
BEGIH 
DOUBLE add; 
INTEGER index; 
REAL freq: 
COOPLEX coeff, neat ; 

add :* cal coeff addr; 
FOR index :• D STEP itep iize UNTIL 800 DO 

BEGIN 

freq := R£I1L( «ntry_freou»ncy_at_soint( index J ): 

USSEnSLEITWE.L add ,R1; JSR fttch.CHVEl; KOVEn.L eo-Rl,neji); 

coeff:=neaa/ ttd_act( freq, freq_rwp_»td ); 
RSSEHBlflHOVE. L add, Ri; 

IKJVEn.L coeff, R0-R1; 

add :* add * tuerj.ltaqth; 

END loop; 
clearji«i)age.and_inj]rogreei: 

JSR CXV'1E_n»e ); 

SCRL.UORK.P0S51O THU, DEC 22, 1913. 10:26 fffi UK 25 

PROCEDURE conpute 1j)ort cueff( f l n t etd claca 1; 
VRUJE t i n t Md clas«; 1H1EGER tirmt «td claaa; 

BEGIH 
DOUBLE add: 
INTEGER offaet, index; 
RERL freq; 
[DUPLEX neael , neai2 , ntai3 

act 1 , act 2 , act 3 
tern21_21, tern32_32, tem13J3, 
tem21 3 , tertt32 1 , terw13 2 , 
coeffl" , raeff2 , coef?3 , 
det. 
tern21«coeff1,tera32«coeff2,teni13=coeff3; 

add := cal_coeff_addr; 
offeet := array_«ize; 
IF NOT cal in,j>n>smi I only occurs on port2 of 2port reflections. 

THEN »*<":• caI.coeff_a«r • ( port_off«et * offMt ) ; 
tell_conp_cai_coeff ; 

SCAL.U0RK.PD85IO THU, DEC 22. 1983, 10:26 Rn 

• EJECT: 
FOR index := 0 STEP >tep tire UNTIL KX) DO 

BEGIN 
freq := REAL[ entry_frequency_atjjolnt( index ) ); 

act_1 := itd_act( freq. firet_std_cla:s ); 
act 2 := »td_act( freq, first_std~class * 1 ); 
act~3 := «td_act( freq, first^etd^class • 2 ); 

RSSEHBLE(riOVE.L add ,R!;JSR fetch ChVEl;nOVEn.L RO-R1,nea»l; 
AOO.U off)et,R£;JSR fetch ChVEl; SOVEn. L RO-Ri.nsisJ; 
RDO.U offset,R8-.JSR Fetch"CHVEl;nOVEn.L R0-R1 ,neas3 ) 

tem?l : = neas2 - neatl; 
tem32 : = neas3 - neai2; 
tem13 neasl - neas3: 
tern21 3 := tem21 • act 3 
tern32 1 := tem32 ' act I-
tem13 .2 := tem13 ' a c t j 

tern21 21 :• tem21 " act 2 " act 1; 
tern 32 "32 :> tern32 • act~3 * act 2: 
1eml3 j 3 : ' tem13 • actj ' « j i 

det = tern21_Z1 + tem32_32 

coeffl tem21 21*neas3 f tern32.3Z> 
/ det; 

coeff? (tern21 3 1ern32_1 
/ det; 

tern32 1 *neasl 
coeff3:= coeffl * coeff2 i 

( (teni21 3* neas3 < 
/ oel" ); 

ASSEflBLf(MjVE.L add, R8; 
IICNEfl.L coeffl,R0-R1; JSR CKVtE save 
ftOVE.L adc, RS; ROB.U offset,Ri 
noVEri.L coeff2.RO-R1: JSR CHVlE save ; 
flDVE.L add, R8; ADD.II offset,R8: 
flOVEn.L coeff3,RO-RI; JSR CNV1£_save ): 

add := add • uier3_length; 

tem13_13*neas2) 
idirectivityi 

tem.3_?) 
Jsource natchS, 

tem13_2 »neas2) 
8, tracking! 

clear nessage and_in_pnjgn?ss; 
refl__conputed":= TRUE; 

END conputej _port_coeff; 
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It EJECT; COflflENT ^ ^ ^"^Ir 2 *? 0 ^ ! 0 " " 
* Order (structure) of error coeffs is VERY important ( see acorrect ) 
* e e e e e e e e e e e e 
* DF SF RF XF LF TF OR SR Rfl XR LR TR 

end of connent; 
PROCEDURE conpute 2_pert coeff; 
BEGIN 
DOUBLE add, add2; 
IHTEGER offset, coeff offset, index, port; 
RERL freq; 
COrtPlfX coeffl , coeff2 , coeff3 , 

coefM , coeff5 , coeff6 , 
neas4 , neas5 , neas6 ; 

add := cal_coeff_addr; 
teli__conp_cal_coeff ; 
offset := array_sire; 

FOR port := 1 TO 2 00 
BEGIH 
If port = 2 THEH add := ca!_coeff_addr * (portjjffset 4 offset); 

IF ( (cal_type = sinple_tuo_port) AND (port * 2) ) THEN 
copy uter3( cal coeff addr, add, port size * nunber ofjiomts ) 
ELSE ~ 
FOR index :» 0 STEP step sue UNTIL 800 DO 

BEGIN 
RSSEnBLE(tlDVE.L add ,R3;3SR fetch CRVE1 ;f10VEf1.L R0-R1,coeffl; 

fiDO.li offsel,RS;JSR fetch CWUE1:nOVEtl.L R0-R1 ,coeff2; 
ADD.U offset,R3;JSR fetch CNVE1jHOVEH.L R0-R1,coeff3; 
ROD.U offset,R8;JSR fetch CHV'E1;nOVEH.L R0-R1.neas4; 
ADD.U offset.RS;JSR fetch CHVE1 ;H0VE)1.L RO-Rl.neasS; 
RDD.lt offset,RS;JSR fetch CHVEUnOVEn.L R0-R1,neasb ); 

coeff5 : 
coeffS : 

ne*i5 - coeff'; 
coeffS / ( coeff3 ( coeff2 * coeffS ) ); 

& load natch & 

coeff6 := ( neas6 - neari) * ( conplexj - (coeff2 * coeffB) ); 
S, transnission tracking L 
A nothing needed for xtalk 8. 

add? := add • ALEFT( D0U9LE( offset ) , 2 ); M'offseti 
RSSEf.BL£in&VE.L aUdZ, R8; 

nOVEfl.L coeff5,R0-R1; JSR CNV1E save ; 
(10VE.L add?, R8: AOD.U offset.R8; 

nOVEn.L coeff6,R0-Rl; JSR CtiV1E_save ); 

add : a add • user3_length; 

END add index loop; 

http://RDD.lt
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END port loop; 

dear_nessage_and_in_jirogress; 

EMO cenpute_2_port_coefF; 

THU, DEC 22. 19S3. 10:26 flfl PAGE 28 SCRLtMW.PMSlO THU, OEC 22. 1983, 10:26 fif! 

************************* ************************t*tt 

PRDTEDURE cal done< type ); 
VfiLUE type; 
INTEGER type; 
BEGIH 8 cal_done 8 

IF (type = done_claet } AND HOT fr*ouency_covered IHEH njrn( Mt finished caling ) 
ELSE 

IF (type * done clan ) AW ( col type I response ) THEH 
BEGIH hilight loot clan; 
IF lMrclMoeleiwnt > 1 THEH previous_nenu; 
IF ( (cal Stds renaming RNO cal itds needed[ cal type ) AND "needed «ask[ check iont\ last class ] 1 T = 0 ) THEH 

BEGIN - - -
IF cal type » tuo_port THEN tell_press done 

ELSE tell( presi save ) ; 
ENO 

ELSE tell connect std ; 
ENO 

ELSE IF ( (cal^stdi.rtnaining AND rMdedjtMk{type]) » 0) THEH uam( not finished caling ) 
ELSE 

8CGIN 8 enough standards done and not a done claas 8 
OtSE type OF 

BEGIN 8 case 8 
BEGIN 8 done_1_port_on_1 8 cenpute_1_port_coeff ( portl_1st_std ); 

IF cal type * sinple tuojroft THEH 
BEGIN 8 i f 8 

cal_in_progress :* TRUE; 8 not yet FALSE 8 
hiligilt connandCcnd cal sinple reflection); 

EHO; 8 if~8 
ENO; 
BEGIH 8 done_l_port_on_2 8 

conpute 1_port coeff( port2 1st std ); 
END; 
BEGIN 8 done_reflection 8 

conpute_l_port_coeff( port1_1st_std ); 
8 special port2 call 8 

conpute_l_port_coeff( port2_1 st_std ); 
cal_in_progreii := TRUE; ~ 8 not yet FALSE 8 
hilight connand(cnd cal reflection); 

EHO; " 
BEGIN 8 done_trant 8 

IF cal_type = sinple_tuojiort THEH hi light cannandfend cal sinple thru) 
ELSE 

hi light connand(cnd cal thru); 
END; 

SCAL.UORK.POS510 THU, DEC 22. 1953, 10:26 Sn 

BEGIN 4 d c n e _ u o l 8 
IF c a l _ t y p e = s m p l e _ t u o _ o o r : THEN 

h i l i g h t connandfena c a l s i n p l e i s o l a t i o n ) 
ELSE " " 

h i l i g h t _ C O r i n j n d ( c n d _ c a i _ i s o l a T j c n ) ; 

8 done_2__po rt & 
END; 

BEGIN 

conpute_2_port_coeff; 
cal type := t«oj>ort; 8 in case of sinple tuojjort 8 

END; 

BEGIN 8 done_class ( done_response ) 8 
conoute freq_resp coeff; 

END; 

END; 8 case 8 

IF NOT cal lnjirooress THEN 
BEGIH 8 If 8 
tell( select cal__set ); 
gen cal info! save cp j ; 
ENO" 8~if 8 

ELSE 

BEGIN 

previous_nenu; 
IF ((cal~stds renaming AND cal itds needed[cal type])=0) 
THEN tell( press save ); 

END; 

END; & not a done__class and enough standards done & 

8 cai_done 8 ; 

THU. DEC 22, 19B3, 10:26 fill SCAL.U0RK.PD851O 

REJECT; 
CORHENT 

* Called by control, in the control process. 

t*t**l**l*IllIltt*Xttl>*t«***lJl*>t)l>lttJlXJtllI]ttl***tl 
SUBROUTINE caljKtjuisition,done; 

BEGIN 8 cai~acouisitionj5one 8 

take data; 
IF last_class_elenent 1 THEN 

cal_done(done_class); 
beep(done_tone); 
clear_nessage( neasuring_std ); 
nunber of_groups := tenp nunber_of__groups; 
fieasurlng_std data :* FALSE; 

c a l a c Q u m t o n done 

EHD; 8 cal_acquisition_done 8 
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•EJECT; 
;O?WEHT 

THU, DEC 22, 1983. 10:26 flfl 

it**i*a*tt*t*ti 
Begin data acquisition for obtaining calibration data. If swept, 
take one additional sueep to allow for settling. If averaging is 
turned on, take enough sueeps for the averaging factor plus 1. 

Called fron the connand process, as uith nost other cal operations. 

SUBROUTIHE aequirejiata; EHIRV; 
BEGIN 8 acquire data 8 

IF NOT neasuring std data THEN 
BEGIN 8 i f 8 

tenp_nunber_ofjgroups :• nonber_of_groups; 
neasuring std data :» TRUE; 

EHD; 8 if 8" 
tell( neaauring_std ); 

IF sueep_node * ouept THEN 
IF entry_ch_integer(ch_averaoe_node) * avgjjn THEN 

n sweepf entry ch integer(eb average factor) * 1 ) 
ELSE" 

n sweep{2) 
ELSE 

single_sueep; 
END; 8 acquire_data & 

SCBL.U0RK.P08510 THU, DEC 22, 1983, 10:26 AH. 

HPECT; 
SUBROUTIHE check refl status; 
BEGIH 

tell connect std ; 
IF refl_conputed THEH 

BEGIN 8 nust redo all of relection8 
cal stds_re«aining := cal_stds_renaining OR 

{ needed nask {done reflection] f)ND cal stds neeoed[cal type] ); 
hilight_off[ cndjsortl_std1. cnd_port2_std3 );" 
hilight_off(cnd_cal_reflection,cnd_cal_reflection); 
hilight2off(cnd2cal"sinpie_reflectIon,cnd_cal_sinple_reflection); 
refl_conputed FALSE: 
END " nust redo all of (-election; 

EHD check_refl_status; 

PROCEDURE i f correct off eelect cal kit( kit ); VALUE kit; INTEGER kit; 
BEGIN 

IF entry ch integer( ch correction node ) • correct off THEN 
BEGJH & i f 8 

select cal kit( kit ); 
gen ttenu(CRL TYPE flEHU, 1 ) 

END 1 i f 8 
ELSE 

uarn( turn_correct_off ); 
ENO if_correct_off_ielect_cal_kit; 

RFILE fcalnenu.uork; 

ENDS 

F C R L O . J U O R K . P D S 5 1 0 THU, DEC 2 2 , 1983, 1 0 : 2 6 RH 

EXTERHRL INTEGER default_cal_set; 

PROCEDURE clear__pardri_cal( cal_set ); 
VALUE csl_set: 
INTEGER cal_set; 

SUBROUTINE ccrrection_off; 
PROCEDURE correction_on( neu_cal_set ); 

VALUE neu_cal_set; 
IHTEGER neu__cai~set; 

PROCEDURE paran_correction_change( paran ); 
VRLUE pa ran; 
INTEGER paran; 

PROCEDURE save_cal; 
PROCEDURE imt'calO; 

EXTERNAL. L; 
EXTERNAL. L; 

EXTERNAL. L; 
EXTERNAL. L] 
EXTERNAL. L; 

SCRLO.U0RK.PD851O 

n68KL,P,"calO" 
BEGIN 

RFILE 
HFILE 
RFILE 
RFILE 
RFILE 
RFILE 
HFUE 
NFILE 
NFILE 
"FILE 
NFILE 
RFILE 
NFILE 
NFILE 
RFILE 
NFILE 
NFILE 
NFILE 
RFILE 
RFILE 

fcai.uork; 
fnenu.uork; 
futil.uork; 
ccal.uork; 
ccalnenu.uork; 
crins.uork; 
fkemei.uork; 
fcontrol.uork; 
f contv2.uork; 
fchtable.uork; 
cchtable.uork; 
CtraceO.uork; 
ftraceO.uork; 
fcontvar.uork; 
f nbn gr. work; 
fdispran.uork; 
Ctpngr.uork; 
fchdata.uork; 
fstirtuli.uork; 
fgratic.uork; 

THU, DEC 22, 1983, 10:26 Afl 

& for tell and uam 8 
8 cal__type constants 8 

8 cnd_ constants & 
8 controT_vanables 8 

8 acquire and release 8 
8 abort si>eep 1 
8 for rebuild 8 

8 set_entry_ch_... entry_eh_... 8 
8 ch_eorr*cticn_type ...jiode 8 

& for update_proc_vars 8 
8 for partial 8 

8 maxjjaraneter, parti*l_neu_step_size 8 
8 for save_data, recall_data, read_data_header 8 

8~for urt disp quad, etc 8 
"8 for cal.file 8 
8 for step_size 8 

8 for init_source and update_start_stop_... 8 
8 for trace_and_graticule 8 

GLOBAL INTEGER default_cal_set; 

INTEGER current_cal_set; 
BYTE ARRAY paran_cal_set[1:naxjiaraneter]; 8 cal set for each paran 8 
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* 

* Eliminates any parameter links to the specified cal_set. Used when 
* the cal_set is being deleted or overwritten by a new cal_iet. 

PMCEDURE clear_paran cal[ cal set ); 
VRLUE cal let; 
IHTEGER cal'set; ENTRY; 
BEGIN 8 clear paran cal 8 

INTEGER paran; 

IF cal_set = current_cal_set THEN 
current_cai_set := 0;" 

FOR paran := 1 UNTIL nax paraneter DO 
IF paran_cal_set[para!t] = cal_set THEH 

paran_cal_eet[paran] :* 0; 1 0 - correction off 8. 

ENO; 8 clear_paran_cal 8 

SCALD.UORK.P0851O THU, OEC 22, 1983, 10:26 Rfl PRGE 3 

:«Jtt*tlt>ttll1 
SUBROUTINE partial_correction off; 

BEGIN 8 partjal_coxreetion_aff 8 

hilight_key( cnd_correction_off, 
cnd_correction_on, 
end correction off 

); " 
current_cal_set :* 0; 
set_entry_ch_inteter( correct_off, eh_correction_node ); 
dea!locate_cal_array; 

ENO; 1 partl*l_correctlon_off 8 

SCRL0.UORK.PD251O THU. DEC 22. 1983, 10:26 Rfl PAGE 4 

REJECT; COWIENT correction_off 

SUBROUTINE correction j i f f ; ENTRY; 
BEGIN 8 correct lonjiff 8 

abort_skeep; 
acquire! control_v*nables ); 

partial j:orrection_off; 
clearjjararr_cal( paran_cal_«et{entry_ch_integer(ch_parifi)] ); 
IF entry__ch__integer(cfi_correction__type) = tuojiort THEN 

rebuild : ; TRUE; 8 reduced anount of data neeoed 8 
partial(update_proc_vars); 
releaset control_vanaDles ); 8 and processing variables & 
restart_sueep; 

EHD; 8 correction off & 

SCRL0.U0RK.PD851O ThU, DEC 22, 1983, 10:26 flfl 

REJECT: CDlinENT 

INTEGER PROCEDURE recall cal£ne« cal set): 
VALUE neu cal set; 
INTEGER neu'cal set; 
BEGIN 8 recall cal 8 

IHTEGER paran_bitnap, 
ntJ step; 

BYTE RRRRY heaoer[0:header sire*63); 
INTEGER POINTER iptr; 
RERL POINTER rptr; 
QUAD POINTER qptr = rptr; 
LABEL exit_recall; 

paran_bitnap := 0; 

abort__sueep; 
acquire( control_variables ); 
If £ (neu_cal_set > 0) RNO (neu_cal̂ set <= I) ) THEH 

BEGIN 8 if neu cal_set uithm range 8 
STPNTRl iptr, SORS(header) ); 
IF read data header[ RDR$[header), 

eel_file, 
neu_cal set 

) THEN 
BEGIN 8 if header read successful 8 

partial_corrtction_off; 

neu step := iptr{hd step_size]; 
IF neu_step <> step'size THEN 

partial neu step~si:e( neu step ); 
• STPHTR( qptr, »RS(iptr[hd_itar1_frequency]) ); 

set entry ch quad( qptr, ch start_freqgency ); 
STFHTR( qptrT RDH5(iptr(hd_c«nter_frequer;:yl) ); 
set entry ch quadf qptr, ch center_frequency ); 
STPHTR( rptrT AORS(iptr(hd_sue«p_tine]) ); 
set entry cn real( rptr. ch sueep_tine ); 
STPNTR( rptrT AORS(iptr(hd_sourcejouer]) ); 
set_entry_ch_real( rptr, ch_source_pouer ); 
set~entry~ch"integer( iptr[hd_pouer_3lope_nodej, 

ch_pouer slope node 
) ; 

pars.i_bitnap := iptr[hd_paran_bitnap); 
IF iptr[hd_pouer_siope_node] = pouer_jlcpe_on THEN 

BEGIN 8 pouer"jlopr~on & 
STPNTRl rptr, ADRS(iptr[hd_pouer_slope)) ); 
set_entry_ch_real( rptr, chj>ouer_slope ); 

END; & pouer slope on 8 

partial allocate cal( iptr[hd_array type] ): 
cal m prooress := FALSE; 8 set TRUE above 8 
IF NOT'cal"coeffs allocated THEN 
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BEGIN 8 allocation failure 8 
partial correction off; 
GO TO exit.recall; 

CNO; & allocatian_fallure 8 
update_<tart_»top_center_epan; 
init_tource; 

IF NOT 1BIT( paran_bitnap, 
entry ch integerf chjjaran ) 

) THEH " 
BEGIH 8 if 8 

uarn( cal_not__forjtaran ); 
partial correction off; 

EHO 8 i f 8 

ELSE If recall_data( sntry_eh_double(ch_e_eoeff_base) 
- header sue. 

c«l_file, 
neu cal «et 

) THEN 
. BEGIN 8 else i f trray read i t successful 8 

hilight_key( cnd_correction_on, 
cnd~correction~on, 
cnd~correction~off 

); 
current_cal_set :• neu_cal_set; 
set__entry_ch_integer( correct_on. 

ch correction node 
); 

END 8. else if array read successful 4 
ELSE 8 irny read unsuccessful 8 

BEGIN 4 else unsuccessful 4 
uarn( no_e_coeffs ); 
p»rtial_correction_off; 

END; 4 else unsuccessful 4 
END 4 if header read succesiful 4 

ELSE 4 header read unsuccessful 4 
partial_corr*ction_off; 

EHO 8 i f neu_cal_iet uithin range 8 
ELSE 8 neu_cal_set outside of range (including 0) 4 

partial_correction_off; 

rebuild := TRUE; 

partiaK update_j)roc_vars ); 
released control_variablei> ); 
restart_sueep; 

recall_cal : = paran_bitnap; 

EHD; 4 recall cal 8 

8 can be snarter 4 

SCR LO. BORIC. PDS510 THU, DEC 2 2 . 1983, 10:26 Rfl PRGE 7 

PROCEDURE correction on( neu cal set ); 
VRLUE neu cal set; 
IHTEGER neu_cal_.se v, 
BEGIH 8 correction on 4 

INTEGER ^ir»n; ' 
INTEGER paranjtitnsp; 

paranbitnap :* recjU„eal( neu_cal_set ); 

FOR paran :" 1 UNTIL naxjaraneter 00 
IF TBIT( oaranjiitnap, paran ) THEN 

paran_cal_set(par*nj :• neHi_cal-.set; 

EHD; 4 correctionjm 4 

SCRL0.U0RK.PDS510 

REJECT; COnnEHT 

THU, DEC 22, 1983, 10:26 M 

par*-i_correction change 

PROCEDURE paran correction ehange( paran ); 
VALUE paran? 
INTEGER paran; 
BEGIN 8 paran correction_change 4 

INTEGER neu_cal_set; 

IF NOT cal in_progrese THEN 
BEGIN 4 " i f 4 

neu^cal.set parjn_cal_set( paran ]; 
IF neu ĉal_set o current.cal_.set THEN 

recall calf neu cal set );" 
END; 4 if 8" 

END; 8 paran_correction_change 8 

SCRL0.U0RK.PD8510 THU, OEC 22, 1983, 10:26 fin 

KEJECT; COnnEHT savê cal 

This routine is called by gen__cal_info(save_opJ. 
It postpones providing save rout ines uith address and sue until 
until the last no«ent, nr.aiifyinq HP-IB opera t ion . 

: * tt **» » * *» t**lt»*t**»»ltt t *i*6t**t<t*tt*tXtX*t****a***t1>tt1ltXtt 
PROCEDURE save cal; ENTRY; 

BEGIH 8 tave.cal 8 
IHTEGER paran bi.1n.jp; 
IHTEGER POINTER iptr; 
clear_parafi_cal( default_cal_set }; 

STPNTR(iplr, entry_ch_doubleich_e_coeff_base) - header_siie ); 

urt_disp_quad( HDRS(iptr.r.d_start_frequePcy]), 
entry_ch_quad( ch start_f requency ) 

urt.disp_quad( RDRS(iptr[hd_eenter_f requencyj), 
entry_chjjuad( ch_center_frequency ) 

urtjJisp_reaI( RDRSliptr[hd_sueep.tine]), 
eiitry.ch real( ch_sueep_tine ) 

urt_disp_real( ROR3(iptr(hd_sourcejiouer]), 
entry_ch_real( ch_source_pouer ) 

urt_disp.real( RDRS(iptr[hOjJouer_sIopeJ), 
entry_ch_real( ch_pouer_slope ) 

urt_di3p_int( RDRS(ipir[hdj>ouer_ilope node]), 
entry_ch_integer[ ch_pouer__slope_node ) 

urt_diso_int( RORS(iptr(hd_step_size]), step_sizr ); 
iptr(hd_array_type] := cal_type; 

8 bits set correspond to applicable paraneters based on the 8 
8 constants declared for chjsaran in ccontvar. 8 
IF ( (eaMype = twojjort) OR (cal_type = sinple_tuo_port) ) THEN 

paran.bitnap := Z01FE 8 s-paratieter derived pa rani 8 
8 see paraneter constants in ccontvar 8 

ELSE 
paranjntnap := SfilHXOOOO, entry_ch_integer(chjia ran) ) ; 

urt_disp~jnt( RDR3(lptr[hdj>aran_bitri.ip])1 paran_bilnap }; 

save_data( RDRS(iptr), 
cal size, 
cal'file. 
default cal set 

) ; " " 

If caMype = tuo_port THEN 
reetore_paran; 

correction_on( default_cal_set ); 

END; 8 save_cal 8 

http://neu_cal_.se
http://current.cal_.set
http://bi.1n.jp
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PROCEDURE init ealO; 
BEGIN & init~calO 4 

IHTEGER paran; 

default_eal_set := 1; 
current~cal~set := 0; 
FOR paran :* 1 UNTIL nax_paraneter DO 

paran_cal_set{paran] :* 0; 

ENO; 4 init_ealO 4 

END! 

*kttt>**tt* 

4 0 ' correction off & 

CWLTiHU.UOTtt.PtJlSlO 

IHTEGER CDHSTANT 

THU. DEC 22, 1983, 10:26 Rfl PAGE 1 

cnd_corr»ction_on :• 153, 
cnd_corrtction_off :* 154, 
end correction default :* 155, 
end cal kit 1 T- ISfi. 
end_cal_hit_2 :« 157, 
end refjslane nenu :» 159, 
cmfncdify cal kit 1 := 162. 
end nodify cal kit 2 :> 163, 
end delete cal T64, 
end refj-lane 1 := 165, 
cnd_ref_plane_2 :* 166, 
cnd.fre«_setup :* 147, 
cnd_ntponte_type :* 168, 
cnd~1_port I'type :« 169, 
***JJ*T*JZW !• T70, 
cnd_tinple 2_port type :« 171, 
end 2_port~type :* 172, 
c«d_port1 stdl :« 173, 
cnd_portrotd2 :« 174, 
cnd_port1~std3 ITS, 
end done 1_j»rt on 1 :* 176, 
cnd_port2 stdl 7* T77, 
uid_pert2 etd2 :• 171, 
P»d_oort2_std3 :« 179, 
cnd_done_T_jKirt_on_2 :« 110, 
end cal reflection':' 181, 
cnd_cal_thni :» 112, 
end cal isolation :» 183, 
cnd_domJ_port :» 184, 
cnd_done_reflKtion :* 1!5, 
end fud transmission :» 186, 
cnd_fud_natch :» 117, 
cnd.rev_traiwiit.ion :* 188, 
ciuTrevjiitch :* 189, 
cnd_done_trana : = 190, 
cnd^onit'iwlation :« 191, 
cnd_fud_Ieolation := 192, 
cnd_rev_iiolation :* 193, 
cnd_done_isolation : = 194, 
cnd_cal_iinple_reflection :' 195. 
cnd_cal_einple~thru := 196, 
end__cal~sinple_isolation := 197, 
cnd.done sinple.reflection := 198, 
cnd**class itdl 7= 159, 

= 200, 
•• 201. 
: 202, 
' 203, 
• 204. 
• 205, 

:* 206, 

cnd.clait_itd2 : 
cnd~class_std3 : 
cnd_claia_atd4 : 
cnd~ciass_std5 : 
end_dass_std6 : 
Cnd_class~std7 ; 
c«d_cla»t~done : 
cnd_group7 :* 0; 

F C R L T I E N U . U 0 R K . P D 8 5 1 O T H U , D E C 2 2 , 1 9 8 3 , 1 0 : 2 6 Afl 

COnnEHT 

T h i i it a software generated file 1 , 1 

Changes nust be nade in S K I K F Q.UORK 
Run GEHSK. LAHI to re-generate file; 

SUBROUTINE proc7; ENTRY; 
BEGIN 

CRSE connand token-153'OF 
BEGIN 
8 153 8 
correction on(default cal set); 
8 154 8 
correction off; 
8 155 8 
BEGIH 

tell{ select_cal_set ); 
gen cal infoT no op ); 

END; 
8 156 8 
if correct off select cal kit( 1 ); 
8 157 8 " " " " 
if correct off select cal kit( 2 ); 
8 T58 8 
resune cal; 
8 159 8 
BEGIN EHO; 
8 160 8 
select active function( active svsten T O ) ; 
8 161 8 " - - -
uarn(connand not inplenented); 
8 162 8 
select cal kit( 1 ); 
8 163 4 
select cal kit( 2 ); 
8 164 8 
BEGIN 

tell( select delete_cal set ); 
gen cal info?" clear op 5; 

EHD; 
8 165 8 
select active function( active ref_plane 1 ); 
8 166 8 " 
select_active function! active ref plane 2 ); 
8 167 8 
tdr check; 
8 168 8 
iet_cal type( response ); 
8 169 4~ 
set cal type( onejiort on 1 ); 
8 170 8~ 
set cal type( one_port on 2 ); 
4 17T 8" * 
set cal_type( sinple tuo_port ); 
8 172 8 

FCRU1ENU.HORK.P08510 T H U , DEC 22, 1983. 10:26 Rfl 

set cal type( tuo_port ); 
8 173 4 
set std class( portl 1st std ); 
4 174 8~ 
set std dass( portl 2nd std ); 
8 175 8~ 
set_std class( portl 3rd std ); 
8 176 8" 
cal done( done 1jwrt on 1 ); 
4 177 4 
set std cla»s( port2 1st std ); 
4 1?! 4 " 
set std class( port2 2nd std ); 
4 1 79 4" 
set ltd class( port2 3rd std ); 
4 ISO 4~ 
cal done( done I_port on 2 ); 
4 181 8 
check refl status; 
4 182 4 
tell( connect thru ) ; 
4 183 4 
tell( isolate_ports ) ; 
4 184 4 
cal done( done 2j»rt ) ; 
4 185 4 
cal_done( done reflection ); 
4 186 4 

set std class( trans fud std ); 
4 187 4 

set std class( natch fud std ); 
4 188 4 

set std dati( trans rev std ); 
4 189 4 

set std classC natch rev std ); 
8 190 4 
cal donc{ done trans ); 
4 191 4 
onit isolation; 
8 192 4 
set std class, isoln fud std }; 
4 193 4 " 
set std class( isoln rev std ); 
4 194 8* 
cal done(done isol); 
8 195 4 
check refl status; 
8 196 8 
tell( connect thru ) ; 
8 197 8 
tell( itolatejjorts ); 
8 198 8 
cal done( done 1_pcrt on 1 ); 
4 199 4 
set elenentf 1 ); 
4 200 4 

http://cnd.rev_traiwiit.ion
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set elenentt 2 ); 
1 201 1 
•et elenentt 3 ); 
J 202 1 
•et elenentt 4 ); 
S. 203 i 
set elenent( 5 ); 
1 W 1 
•et elenentt 6 ); 
1 20S 4 
set elenentt 7 ); 
I 206 I 
cal donetdone class): 
i 207 S 
acquire data; 
i 20! r 
conpute load; 
EHD; 
EHO proc7; 

IOSE.UORX.P08S10 THU, DEC 22, 19S3, 10:26 Rfl PAGE 1 

Rsnrj.L 
HED RSSK ESSE STATEHEHT 
Hflfl CASE,7,"FIX 1.S.80: HRKE CRLL RELATIVE" 
EHI CfiSE 

RO REG 0 
•8 REG 8 
S REG 15 

CASE 1ST RO 
BLT XIT 
HOVE.1 (S)»,R8 
CUP -6(R8),RO 
BGE CASEI 
ROD RO.RO 
NEG RO 
ROD -!(R8,R0),ltt 

CflSEI JHP (R8) 
XII RTS 

END 

fiCRSEBiG.UDRK.PDBSlO THU, DEC 22. 1983, 10:26 Rn PRGE 1 

Rsne.L 
HED H68K CASE STATEtlEHT 
Hfln biQCise.7," nRKE CRLL REL and LONG" 
EST CRSE 

RO REG 0 
R8 REG 8 
S REG IS 

CASE 1ST RO 
BLT XIT 
"OVE.L (S!«.R! 
CI1P -8(R8l,RO 
BGE CflSEI 
ROD RO.RO 
NEC RO 
ROD -10(RS,RO),RS 

CflSEI JnP (R8) 
XIT RTS 

EHO 

CCHC0HST.L'0RK.PD8510 THU, DEC 22, 1983, 10:26 tr, PRGE 1 

INTEGER COHSTRNT Ch1 := 1, 
ch2 := 2, 
no_cr. := - 1 ; 
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tXIERHAL IHTEGER narker state. L; r»Xl,P,"choata" 
EXTERHRL IHTEGER nunber'of jroups.L; BEGIN 
EXTERHRL IHTEGER sueep node. L; 
EXTERHRL IHTEGER trace'node. L; •FIU cdatap.uork; 
EXTERNAL IHTEGER step siae.L; •FILE citiwll.uorH; 
EXIERHAL IHTEGER If test jain.L; •Fill ctracs.uork: 
EXTERHRL IHTEGER if refJain.L; •FILE cyMcaork: 
EXTERHRL IHTEGER ch.table.L: • FILE ccontvar.uork; 

•FILE ccal.uork: 
•FILE cchars.MOrk; 4 for er, neuline, hp_l090_h, hp_logo_p 4 
COnnEHT 

The Follouing tables art 3-dinensional: 
• fornat * naxinun value of 11 

paraneter • naxinun value of 12 
c t U M M l * naxinun value of 2 

They art later tqusttd to an asstiesly language entry point 
in arptr to tinulate arrays uith mulcts starting at 1 instead of 0. 

RERL TRBLE scale tbl : ' 
10.0, 10.0, 4 fomat 1 — leg najniude i 
10.0, 10.0, 
10.0, 10.0. 
10.0. 10.0, 
10.0, 10.0, 
10.0, 10.0, 
10.0, 10.0, 
10.0. 10.0, 
10.0, 10.0, 
1O.0, 10.0, 
10.0, 10.0, 
10.0, 10.0, 
1.00, 1.00, 4 fomat 2 — linear nagnitude 4 
1.00, 1.00. 
1.00, 1.00. 
1.00, 1.00, 
1.00, 1.00, 
1.00, 1.00. 
1.00, 1.00, 
1.00, 1.00, 
1.00. 1.O0, 
1.00. 1.00, 
1.00, 1.00, 
1.00, 1.00. 
100.0, 100.0 , 4 fomat 3 -- phase 4 
100.0, 100.0, 
100.0, 100.0, 
100.0. 100.0, 
100.0. 100.0, 
100.0, 100.0, 

-100.0, 100.0, 
1OO.0, 100.0. 
100.0. 100.0, 
100.0, 100.0, 
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100.0, 100.0, 0.20 . 0.20, 
100.0, 100.0. 0.20, 0.20, 
1.W-S, 1.0?-!, 4 fomat 4 — grouo de lay 1 0.20, 0.20. 
1.0"-8, 1.W-!, 0.20 , 0.20, 
1.0*-8, 1.03-1, 0.20, 0.20, 
1.W-8, I.Oi-S, 0.20, 0.20, 
1.08-8, l.OS-l. 0,20, 0.20, 4 fomat 9 — inaginary ve real 4 
1.0*-!, 1.03-8, 0.20, 0.20, 
1.0S-8, i.oe-s, 0.20, 0.20, 
I.fltj-S. 1.0S-S, 0.20, 0.20, 
i.oe-s, t .os-i, 0.20, 0.20. 
1.W-S, 1.03-8. 0.20, 0.20, 
LOW, 1.03-8, 0.20, 0.20, 
1.03-8, 1.0»-8, 0.20. 0.20, 
10.0, 10.0, 4 fomat 5 — real 4 0.20 , 0.20, 
10.0, 10.0, 0.20 , 0.20, 
10.0, 10.0, 0.20, 0.20, 
10.0, 10.0. 0.20. 0.20, 
10.0, 10.0, 0.20, 0.20, 4 fomat 10 -- inpedance Snith chart 4 
10.0, 10.0, 0.20, 0.20, 
10.0, 10.0, 0.20, 0.20, 
10.0, 10.0. 0.20, 0.20, 
10.0, 10.0. 0.20, 0.20, 
10.0, 10.0, 0.20 , 0.20. 
10.0, 10.0, 0.20 , 0.20, 
10.0, 10.0, 0.20 , 0.20, 
10.0, 10.0, 4 fomat G — inaginary 4 0.20 . 0.20, 
10.0, 10.0, 0.20, 0.20, 
10.0, 10.0. 0.20 , 0.20, 
10.0. 10.0, 0.20, 0.20, 
10.0, 10.0, 0.20, 0.20, 4 fomat 11 - - adnittance Snith chart 4 
10.0, 10.0, 0.20, 0.20. 
10.0, 10.0, 0.20, 0.20, 
10.0, 10.0. 0.20 , 0.20. 
10.0, 10.0, 0.20, 0.20. 
10.0, 10.0, 0.20, 0.20, 

' 10.0, 10.0, 0.20 , 0.20, 
10.0, 10.0, 0.20 , 0.20, 
0.20, 0.20, 4 fomat 7 — bullseye polar u/log narker readout 4 0.20 , 0.20, 
0.20. 0.20, 0.20, 0.20, 
0.20, 0.20, 0.20 . 0.20, 
0.20 , 0.20, 0.20 . 0.20. 
0.20. 0.20, 1.00, 1.00 , 4 fomat 12 -- SUR 4 
0.20, 0.20, 1.00, 1.00. 
0.20, 0.20, 1.00, 1.00. 
0.20, 0.20, 1.M. 1.00, 
0.20, 0.20, 1.00. 1.00, 
0.20 , 0.20. 1.00, 1.00, 
0.20 , 0.20, 1.00, 1.00, 
0.20, 0.20, 1.00, 1.00, 
0.20, 0.20, 4 fomat 8 -- bullseve polar u/linear narker readout S 1.00, 1.00, 
0.20 , 0.20. 1.00. 1.00, 
0.20, 0.20, 1.00, 1.00. 
0.20. 0.20, 1.00. 1.00: 
0.20 , 0.20, 
0.20, 0.20. RERL TRBLE ref_posltlon_tbl 



4,641,086 
207 208 

SCHDflin. U0«K. PDB510 IHU, DEC 22, 15S3. 10:27 K11 PACE 4 SCKDATA.UORK.PDSS10 I If.', DEC 22. 1913, 10:27 ful PACE 5 

5.0, 5.0, A fomat 1 — log nagnitude 4 5.0, 5.0, 
5.0. 5.0, 5.0, 5.0, 
5.0, 5.0, S.O, 5.0, 
5.0. 5.0. 5.0, 5.0, 
5.0, 5.0, 5.0. 5.0. 4 fomat 6 — inaginary 4 
5.0, 5.0, 5.0, S.O, 
5.0, 5.0, 5.0. 5.0, 
5.0, 5.0. 5.0, 5.0. 
5.0, 5.0, 5.0, 5.0, 
5.0, 5.0, 5.0, 5.0, 
5.0, 5.0, 5.0, 5.0, 
5.0. 5.0, 5.0, 5.0, 
0.0, 0.0, 4 fomat 2 — linear nagnitude 4 5.0, S.O, 
0.0, 0.0, 

linear nagnitude 4 
5.0, 5.0. 

0.0, 0.0, 5.0. 5.0, 
CO, 0.0, 5.0, 5.0, 
0.0, 0.0, 5.0, 5.0, 4 fomat 7 — bullseye polar u/log narker readout 4 
o.o, o.o. 5.0, 5.0, 
0.0, 0.0, 5.0, 5.0, 
0.0, 0.0, 5.0, 5.0, 
0.0, 0.0, 5.0, 5.0, 
o.o, o.o, 5.0, 5.0, 
0.0, 0.0, 5.0, 5.0, 
0.0, 0.0, 5.0, 5.0, 
5.0, 5.0, & fornat 3 — phase 4 5.0, 5.0, 
5.0, 5.0, 

phase 4 
5.0. 5.0. 

5.0, 5.0, 5.0, 5.0, 
5.0. 5.0, S.O, 5.0, 
5.0, 5.0, 5.0, 5.0, 4 fomat 8 — bullseye polar u/linear narker readout 4 
5.0, 5.0, 5.0, 5.0, 
5.0, 5.0, 5.0, 5.0. 
5.0, 5.0, 5.0, s.o, 
5.0, 5.0, 5.0, 5.0, 
5.0. 5.0. S.O, 5.0, 
5.0, 5.0, 5.0, 5.0, 
S.O, 5.0, S.O, 5.0, 
5.0, 5.0, A fomat 4 - - group delay 4 5.0, 5.0, 
5.0, 5.0, 

group delay 4 
5.0, 5.0. 

5.0, 5.0, 5.0, 5.0, 
5.0, 5.0, 5.0, 5.0, 
5.0, 5.0, 5.0, 5.0, 4 fomat 9 — inaginary vs real 4 
5.0. 5.0, S.O, S.O, 
S.O, 5.0, 5.0, 5.0, 
5.0, 5.0. S.O, 5.0, 
5.0, 5.0, 5.0, 5.0, . 
5.0, 5.0, 5.0, 5.0, 
5.0, 5.0, 5.0, S.O, 
S.O, 5.0, 5.0, 5.0, 
S.O, 5.0, 4 fomat 5 ~ real 4 5.0, 5.0, 
5.0, 5.0. 5.0, 5.0, 
5.0, 5.0, 5.0, S.O, 
5.0, 5.0, S.O, 5.0. 
5.0, 5.0, 5.0, 6.0, 4 fomat 10 -- lnpedance Snith chart 4 
5.0, 5.0, S.O, 5.0, 
5.0, 5.0, 5.0, 5.0, 
S.O, 5.0, 5.0, 5.0, 
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5.0, 5.0. 0.0, o.c. 
5.0, 5.0, 0.0, 0.0, 
5.0, 5.0. 0.0, 0.0. 4 fomat 3 — phase 4 
5.0. 5.0, 0.0. o.o, 
5.0, 5.0, 0.0. o.o, 
6.0, 5.0, 0.0, o.o, 
5.0. 5.0, 0.0, o.o. 
5.0, S.O, 0.0. o.o. 
6.0, S.O, 4 fomat 11 - - adnittance Snith chart 4 0.0, 0.0, 
5.0, 5.0, 0.0, 0.0, 
5.0, 5.0, 0.0, 0.0, 
5.0, 5.0, 0.0, 0.0, 
S.O, 5.0. 0.0, 0.0, 
5.0, 5.0, 0.0, 0.0. 
5.0, S.O, 0.0, 0.0, 4 fomat 4 — group delay 4 
5.0, 5.0, 0.0, 0.0, 
S.O, 5.0, 0.0, 0.0, 
S.O, 5.0, o.o, 0.0, 
5.0, 5.0, 0.0, o.o, 
5.0, 5.0, 0.0, 0.0, 
1.0, 1.0, 4 fomat 12 - - SWR 4 0.0, 0.0. 
1.0, 1.0, 0.0, 0.0, 
1.0. 1.0, 0.0. o.o. 
1.0, 1.0, 0.0, o.o, 
1.0, 1.0, 0.0, 0.0, 
1.0, 1.0, o.o, o.o, 
1.0. 1.0, 0.0, 0.0, 4 fomat 5 real i 
1.0, 1.0, 0.0, 0.0. 
1.0, 1.0, 0.0. 0.0, 
1.0, 1.0. 0.0, 0.0, 
1.0, 1.0, 0.0, 0.0, 
1.0, 1.0; 0.0, 0.0, 

0.0, 0.0. 
RERL TRBLE r*f_value_tbL ; = 0.0, 0.0, 

0.0, 0.0. 4 fomat 1 — log nagnitude 4 0.0. 0.0, 
•0.0, 0.0, 

log nagnitude 4 
0.0, 0.0, 

0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 4 femat 6 - - inaginary 4 
0.0, 0.0, 0.0, 0.0, 
0.0. 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, o.o, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0. 0.0, 0.0, 
0.0. 0.0, 4 fomat 2 — linear nagnitude 4 0.0, 0.0, 
0.0, 0.0, 

linear nagnitude 4 
0.0, 0.0, 

0.0, 0.0, 0.0, 0.0. 
0.0, 0.0, 0.0, o.o, 
0.0, 0.0. 1.0. 1.0, 4 fomat 7 bullseye polar u/log narker readout 4 -
0.0, 0.0, 1.0, 1.0, 
0.0, 0.0, 1.0. 1.0, 
0.0, 0.0, 1.0, 1.0, 
0.0, 0.0, 1.0, 1.0, 
0.0, 0.0, 1.0. 1.0, 
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1.0, 1 0, 1.0, 1.0, 
1.0, 1 0, 1.0, 1.0, 
1.0. 1 0, 1.0, 1.0, 
1.0, 1 0, 1.0, 1.0, 
t.0, 1 0, 1.0, 1.0. 
t.0, 1 0, 1.0. 1.0, 
1.0, 1 0, 4 fomat 1 - • b u l l trye polar u/lincar narker readout 8 1.0, 1.0, 
1.0, 1 0, 

• b u l l trye polar u/lincar narker 
1.0, 1.0, 

1.0, 1 .0, 1.0, 1.0, 
1.0, 1 •0, 1.0, 1.0; 
1.0, 1 0, 

1.0, 1.0; 

1.0, 1 0, IHTEGER TABLE for*at_tbl :> 
1.0, 1 .0, fnt_log_nag, fnt.logj-ag, 8 s11 frequency donain 8 
1.0, 1 0, fnt'lognag, fnt_log_nag, 1 s21 1 
1.0, 1 0, f"t_leg_nag, fnt_log_naj, 1 elZ 8 
1.0, 1 0, f*t_log_n*9, fnt_log_naj, 8 s22 t 
1.0, 1 0, fnt_linear_nag.fRtJincar.nag t i i i 
1.0, 1 0, f nt_line a r_na«j, fnt_Iinear~naj & z2 t 
1.0, 1 0, 4 fornat 9 -- inaginary vo real 4 f n t~li**e*r_fiag, f n t _ l i nee r~nag I yl t 
1.0, 1 0. fnt_linear_nag, fnOinear~n#g 1 y2 8 
1.0, 1 0, fnt~log_rvag, fnt~log_n*5, X userl t 
1.0, 1 0, '"'_1B1_**9. 'nt_lo__na$, 4 uaer2 4 
1.0, 1 0, fnt_log_nag, fnt_lo__nas, I ie«er3 4 
1.0, 1 •0, f "t_log_n*«j, f nt'lognag, 4 woerft. 1 
1.0, 1 .0, fnt~linear_na),fRt_lincar_n«<] 1 nil band pass tine-donain 4 
1.0, 1 -0, f nt'linea rjieg, f nt_linearj»ej 4 s21 t 
1.0, 1 -0, fnt_linear_nag,frtt_linBar_naj 4 112 4 
1.0, 1 -0, fnt_linear_nag,fiit_linear_nag 1 s22 4 
1.0, 1 .0, f nt_linear_nag, f nt~linear~nag 4 zl 4 
1.0, 1.0, fnt~Unear_n»g,fnt_linear_riag 4 22 4 
1.0, 1 .0, I fomat 10 - - inpedanee Snith chart 4 fnt"linear_nag,fnt_linear_nag 4 yl 4 
1.0, 1 .0, fnt_linear_nag.fnt_linear"nag 4 y2 4 
1.0, 1 0, f nt_linear_n»g,fnt_linear_nag t userl 4 
1.0, 1 .0. fnt_linear_iug,fnt_liiwar_-*g 4 uocr2 4 
1.0, 1 0, fnt_linear~nag,fnt_linear_nag 4 user] 4 
1.0, 1 0, fnt_linear_nag,fnt_linear_na5 4 user4 4 
1.0, 1 0, fnt"real, ~ fnt~real. 4 t i l lou_pass tine-donain 4 
1.0, 1 0, f n t " real, fnt_real. 4 s21 4 
1.0, t 0, f n t real, f n t real, 4 s12 4 
1.0. 1 0. fnt_real. fnt.real. 4 s22 4 
1.0. 1 •0, fnt~real, fnt_real, 4 zl 4 
1.0, 1 .0, fnl_real, fnt_real, 4 z2 4 
1.0, 1 .0, 4 fomat 11 admttance Snith chart 4 fnt_real, fnt_real, 4 yl 8 
1.0, 1 .0, fnCrtal, fnt_real, 4 y2 4 
1.0, 1 0, fnt"real, fnt 'real, 4 userl 4 
1.0, 1 .0. fnt 'real, fnt_real, 4 user2 4 
1.0, 1 0, fn t 'real, fnt_real, 4 uter3 8 
1.0, 1 0, fnt" real, fntVeal, 4 inert 4 
1.0, 1 .0, f n t _ l o g _ n a g , fnt_log_nag, 4 sll aux voltage donain 4 
1.0, 1 .0, fnt_log_nag, fnt_log_nag. 4 s21 4 
1.0. 1 •0, fnt~log_nag, fnt~log_nag, 4 s!2 4 
1.0. 1 .0, f nt~log"nag, fnt_log_nag, 4 s22 4 
1.0, 1 .0, fnt_linear_nag,fnt_linear_nag 4 zt 4 
1.0, 1 0, fnt_linear_nag,fnt_linear_nag 4 12 4 
1.0, 1 .0, 4 fomat 12 - - SUR 4 fnt_linear_nag,fnt_linear_nag 4 yl 4 
1.0, 1 o, fnt_linear_nag,fnt_linear_nag 4 y2 4 
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fnt_log_nag, f«t_log_nag. 4 uteri 2. nunbl, 4y1, nuneratorjjort 4 
fnt_lo fnt_Iog_nag, i user2 4 dencn_a1, 4 yl , denonmator_port 4 
fnt_log_nag. fnt_iog_nag, 1 uierS 4 dnven_al. 4 yl , drivenjiort 4 
fnt_log_nag, fnT_log_njg; 4 utert 4 lock_to_al, 8 yl. phase_lockjiorl 4 

conv_t_io_y, 8 yl , para nets reconversion 4 
REAL TABLE delay_tbl := & electrical delay A 

conv_t_io_y, 8 yl , para nets reconversion 4 

0.0, o.o, 4 t i i 8 nun_b2. 4 y2, nuneratorjiort 4 
0.0, 0.0, 4 (21 4 deno*_a2. 4 y l , dcncninstorjiort 4 
0.0, o.o, 4 s12 4 dri venial, 4 y2, driven_port 4 
0.0, o.o. 4 s22 & lock-to_al, 4 y2, phase_leckj>9rt 4 
0.0, 0.0, 4 zl J conv_t_to_y. 4 y2, paraneter_conversion 4 
0.0, 0.0, 4 Z2 4 
0.0, 0.0, & yl 4 nun_a1, 4 userl, nuneratorjiort 4 
o.o, o.o. 4 y2 4 denon_no_ratio, 4 userl, denoninstorj>ort 4 
o.o, o.o. 8 uteri 4 driven aT, 4 userl, drivenjiort 4 
o.o, o.o, 8 user? 4 lock_tc_a1, 4 userl, phase_lockj)ort 4 
0.0, 0.0, 4 user3 4 conv_off, 4 userl, par-ratereconvertion 4 
0.0, 0.0; 8 vttrA 8 

4 userl, par-ratereconvertion 4 

nun_b2, 4 user2, nuneratorjiort 4 
IHTEGER TABLE pi ™_de«c_tbl : eenen_no_ratlo. 4 user2, denoninatorjiort 4 

ftun_h1, 4 t i l , nuneratorjiort 8 driven_aT, 4 uscr2, drivenjiort 4 
denon_al, & t11, denoninatorjiort 8 lock_to_a1, 4 user2, phascjockjwrt 4 
driven i l . 8. t i l , drivenjiort 8 conv_of7, 4 user2, paraneter_converaion 4 
lo=k_to_a1. i t i l , phase_lockjiort 8 
conv_pf f, 4 i l l , paraneter_conversion 8 mm_a2. 4 user3, nunerator_port 4 

densnjio^ratio. 4 user3, denoninatorjwrt 4 
nun_b2, 8 s21, nuneratorjiort 8 driven al, 4 user3, drivenjiort 4 
denon_ al , 8*21, denomnator_port 8 lock_to_3l, 4 uter3, phase_lockjiort 2 
driver 8 *21, drivenjiort 8 conv_off, 4 user3, paraneter_convertion 4 
lock_to_al, 8 s21, phase_lockjiort 8 
conv off, 8 s21, paraneter_conversion 8 nun_b1, 4 uaer4, nuneratorjiort 4 

denofi_no_ratio. 4 user4, denoninatorjiort 4 
nun_b?, 8 s12, nuneratorjjort 8 driven_a1, 4 user4, drivenjiort 4 
deaon 8 s12, denoninator_port 8 lock_to_a1, 4 user4, phase.lockjiort 4 
dnven_a1, 8 t12, dnven_port 8 conv.off; 4 user4, paraneter_conversion 4 

. Iock_to_a1, 8 i12, phase_lockjiort 8 
conv off, 8 s12. paraneter_conversion 8 BYTE TABLE o l d id bytes := 4 EACH TOTAL BYTE COUHT HUST BE EVEH 4 

0, 0, 0, 0. 0, 0, 0. 0, 0, 0, 4 old id(1:old id size] = {1:20]) 8 
nim_b1 8 t22, mmerator_port 8 0, 0, 0, 0, 0, 0, 0, 0, 0, 0; l i t • 20 4 
denon__ i l . 8 t22, denomnatorjiort 4 4 old_id_size fron ttestiet 4 
driven ai, 8 i22, dnven_port 8 
lock_to_al. 8 s22, phase_lock_port 8 connEHT 

conv off, 8 i22, paraneter_conversion 8 Any niscellaneoui instrument state variables are grouped into 
integer tablet belou and global variables of the appropriate 

nun_b1, 8 zl, nuneratorjiort 8 type art equated to their correiponding table entry. 
rienon_ a l . 8 zl, denoninatorjjort 8 ; 
driven si. 8 r l , drivenjiort 8 
lock_t o al. 8 z l , phase_lack_port 8 IHTEGER TRBLE integer vars := 
conv_s _to_r, 8 zl, paraneter_conversion continuous 8 nunber_of_groups 8 

suept, 8 sucep.node 8 
nun_b2, 8 22, nunerator_port 8 cingle_ch. 8 trace'node 8 
denon_a2, 8 22, denomnator_port 4, 8 step_size 8 
dnven_a1. 8 22, dnven_port 8 auto_range, 8 if_test_gam 8 
lock to_a1, 8 22, phase_lock_port 8 auto_range, 8 if~ref_gam 8 
conv_s _to_z. 8 z2, paraneter_conversion 8 0, 1 srq t raskDMnary 8 

0, 8 srq_nai+ secondary 4 

http://fnt_linear_nag.fRtJincar.nag
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0, 2. plotjsuadrant 4 
0; 4 narker_state & 

-1.-1.-1.-1,-1,-1,-1.-1.-1.-1,-1.-1. 
-1,-1,-1,-1,-1.-1.-1,-1,-1.-1,-1.-1; 40..23 set to XfFFF - coupled 4 

BVTE TABLE tit le bytes :» 1 EACH TOTAL BYTE COUHT HUST BE EVEH 4 
50,02, " 4 tit le line[-1:title size) (17IUy83 « 1-1:50)) 4 
hp loan h.hp logo_p, 0,0,0.6,0,0,0,0,0, 4 1 - 11 4 

" " " 0,0,0,0,0,0,0,0.0,0,0,0,0,0. 4 12 - 25 4 
0,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0,0, 4 26 - 50 4 
0,0; 4 tuo additional for buffering during word noves due to dg ran. 4 

4 title_size fron cscreen 4 

BYTE TABLE Ch end. bytes :* 4 EACH TOTAL BYTE COUHT HOST BE EVEH 4 
50, 0. ~ 4 ch cndt line[-1:titl« size) £17flayH - [-1:50]} 4 
0,0.0,0,0,0,0,0,0,0,0.070,0,0,0,0,0,0,0,0,0,0,0.0. 4 1 - ZS 4 
0,0,0,0,0,0.0,0,0,0,0,0,0,0,0.0,0,0,0.0,0,0,0,0,0, 4 26 - 50 4 
0,0; 4 tuo additional for buffering during uord noves due to dg ran. 4 

4 title_sizc fron cscreen 4 

COnnEHT 

The following tables contains channel values of different 
data types (quad,integer.double,real) on both channels. 
Table entries are preceded by BOOLEAN values indicating uhtther or 
not the table elenents are coupled. 

Table namng conventions are as follows: 
b<n> for BOOLEAN TABLES 
t<n> for data TABLEi 

Tables b1 and tt nust occur first. 
The variable eia*. save nust be equated to the first label following the 

save/recall group. 
For any additional data tables, just add to the last n value voed. 
Last n value weed is found at the end of all the data tables. 

IYTE TABLE ch cnd2 bytes : - 4 EACH TOTAL BYTE COUNT ffJ3T BE EVEN 4 
50, 0, " 4 ch cnd2 linel-UUtle size. (17f1*y43 » (-1:501) 4 
0,0,0,0,0,0,0.0,0,0,0,0,0,0,6,0,0,0,0,0,0,6,0,0,0. 4 1 - 25 4 
0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0, 4 26 - 50 4 
0.0; 4 tuo additional for buffering during uord noves due to dg ran. 4 

4 title^size fron cscreen 4 

NOTE H ! 
The connent, ch <elenent>, included uith each table correspond to the 
ch <elenenl> constants declared in CCHTMLE.UORK. Therefore, any 
additions/deletions to those constants nust also be nade to this group 
of tables in order for the information to track each other. 

INTEGER TABLE plotjtefltbl : « 1,1,2; 4 pen colors for chl, ch2 4 

GLOBAL BYTE old_id " oid„id_bytts[-l]; 4 1 through 20 4 

BOOLEAN CONSTANT 
coupled :* TRUE, 
uncoupled := ffiLSE; 

GLOBAL INTEGER nutter of jroups • integer vars(O); 
GLOBAL INTEGER sweep node * integervars, 1 ; 
GLOBAL INTEGER trace nods * integer vars[2 ; 
GLOBAL INTEGER step size « integer"vars(3 ; 
GLOBAL INTEGER i f tcst_gain • integer vars(4 ; 
GLOBAL IHTEGER if_ref_gain » integer_vars(5 ; 
GLOBAL IHTEGER sri_naskj>Tinary « integer_vars{6 ; 
GLOBAL IHTEGER srt_nask secondary«integer_varsl7 ; 
GLOBAL INTEGER plotjjiiadrant * integer_vars{8 ; 
GLOBAL INTEGER narker_state " integer_yars[9 ; 

GLOBRL BYTE tit le l i n e = tit le bytes[l]: 4 0 through 50 4 
GL09AL BYTE ch end. line » ch cndl bytes[1]; 4 0 through 50 4 
GLOBAL BYTE ch~cnd2~line « ch_cnd2_bytes(1 J: 4 0 through 50 4 

connEHT 

Softkey hilighting bitnap: 24 entries * 16 bits = 384 connand codes 
Uhen adding or deleting entries, subtract or add the nunber of entries 
* 16 - 1 to the CONSTANT hilite_nax in SnENU.UORK and re-conpile i t 
along uith this nodule. 

GLOBRL INTEGER TRBLE hilite_bitnap := 
4 nay have to fix up by hand (later) 4 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0,0,0, 40..238 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0; 424..474 

GLOBAL INTEGER TRBLE coupledjutnap : = 

4 ch start frequency & 
BOOLEAN TABLE K l :« coupled; 
QUAD TABLE tOI :» 2000000000, 2000000000; 

4 ch center frequency 4 
BOOLEAN TA8L£~b02 :» coupled; 
QUAD TABLE t02 t- 10000000000.10000000000; 

4 ch start aux out 4 
BOOLEAN TABLE b03 := coupled; 
QUAD TABLE t03 :> 0.0; 

4 ch center aux out 8 
BOOLEAN TRBL£~b04~:« coupled; 
QURO TABLE t04 :« 0.0; 

8 ch start tine 8 
BOOLEAN TRBLE b05 := coupled; 
OUAO TRBLE t05 :* -1KXM0O.-1CO00O0; 4 scaled to fentpeeconds 4 

4 ch center tine 4 
BOOLERH TRBLE b06 :« coupled; 
QUAD TRBLE tOG :« 1500000, 1500000; 8 scaled to fentoieconds 8 

8 ch stanjjate 8 
BOOLEAN TABLE b07 := coupled; 
QURO TRBLE t07 := -500000, -500000; 8 scaled to fentoseconds 8 
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8 ch center gate 4 
BOOLEAN TfiBLf'bOS :- coupled; 
QUAD TR6LE tOS := 0, 0; 8 scaled to femtoseconds 4 

4 ch narker4 8 
BOOLEAN TABLE b24 := coupled; 
QURO TABLE t24 :» 4000000000,4OW000000; 

4 ch sueep t i n e 4 
BOOLEAN TRBLE b09 := coupled; 
RERL TABLE t09 :> . 1 . . 1 ; 

8 ch narkerS 4 
BOOLEAN TABLE b25 :<= coupled; 
CUAD TABLE t25 :« 4000000000,4000000000; 

4 ch source_pouer 4 
BOOLEAN TRBLE MO :» coupled; 
REAL TABLE tlO := 10.0, 10.0; 

4 ch average factor 4 
BOOLEAN TABLE b*26 := uncoupled; 
INTEGER TABLE t26 := 1,1; 

8 chjouer slope 4 
BOOLEAN TRBLE bll :* coupled; 
REAL TABLE t!1 := 0.0, 0.0; 

4 ch average node 4 
BOOLEAN TABLE b27 :* uncoupled; 
INTEGER TABLE t27 :« avgjjff, avg_off; 

8 ch_pouer slope node 4 
BOOLEAN TABLE b12 T- coupled; 
IHTEGER TR9LE t12 :* pouer_slope_off, pouer_slope_off; 

4 ch correction type 4 
BOOLEAN TABLE b28 := coupled; 
INTEGER TABLE t28 undefined_cal. undefined_cal; 

4 ch donain 4 
BOOLEAN TABLE M3 uncoupled; 
IHTEGER TABLE tl3 := freq_donain, freq_donain; 

4 ch correction node 4 
BOOLEAN TABLE b29~:= coupled; 
INTEGER TRBLE t29 := correct_off, correct_off; 

4 ch a a t i n g 4 
BOOLEAN TABLE b!4 :* coupled; 
INTEGER TABLE t14 := gatejiff, gate_off; 

4 ch nath op 8 
BOOLERH TABLE b» :« uncoupled; 
INTEGER TABLE t30 :* traee_data_div_neti, trace_data_div_nen; 

4 ch_gate uindou 4 
BOOLEAN TABLE b15 :» coupled; 
IHTEGER TRBLE t15 :« rtornal_uindou, nomal_ujndou; 

4 ch nen nnbr 4 
BOOLERH TRBLE b63 :* uncoupled; 
INTEGER TABLE t63 :> nenl. nen2; 

2 ch tin* uindou 8 
BDOLERN TABLE bl7 := coupled; 
IHTEGER TABLE t17 := nomal_uindou, nomal_uindou; 

8 ch snoothing aperture 8 
BOOLEAN TRBLE b31 :« uncoupled; 
REAL TABLE t31 :* 0.0,0.0; 

8 ch t d r s t i n u l u s type 8 
BOOLEAN TABLE blS : = coupled; 
INTEGER TABLE tIS := step_tdr, ttep.tdr; 

4 ch snDDttung_node 2 
BOOLEAN TABLE b32 :- uncoupled; 
INTEGER TABLE t32 := snoothmgjjff, snoothing_off; 

4 ch_paran 8 
BOOLEAN TABLE b20 uncoupled; 
IHTEGER TABLE t20 := 1,2; 

4 ch n state 4 
BOOLEAN TABLE b33 :» uncoupled; 
INTEGER TRBLE t33 :* n_off, n_off; 

4 ch n a r k e r ] 4 
BOOLEAN TABLE b?1 :* coupled; 
OUBD TRBLE t21 :* 40CO000O00,4000000000; 

4 ch d state 4 
BOOLERN TABLE b34 := uncoupled; 
INTEGER TABLE t34 := d.on, d_on; 

4 ch narker? 8 
BOOLEAN TABLE b22 : = coupled; 
QUAD TABLE t22 :« 400O»00CO.4000000000; 

8 ch trace nath 8 
BDOLERN TRBLE b64 := uncoupled; 
INTEGER TRBLE t64 := nath_off, nath_off; 

8 ch narker3 8 
BOOLEAN TABLE b23 coupled; 
OUAD TABLE 123 := 4000000000,4«>0000000; 

8 ch stinulus node 8 
BOOLEAN TRBLE b35 :* uncoupled; 
INTEGER TRBLE t35 := start s t o p , start_stop: 
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1 ch alten_port1 I 
BDOLERN 1ABLE b36 :• coupled; 
PERL TRBLE «6 :• 0.0, 0.0: 

I ch atten_port2 I 
BOOLEAN TABLE b37 :« coupled: 
RERL TRBLE 137 := 0.0, 0.0; 

I ch xadejain I 
BOOLEAN TABLE tit :» coupled; 
IHIEGER TABLE t31 :> 0, 0; 

1 chjihasc offset & 
COOLER* TABLE U9 :• uncouples'; 
RERL TABLE t39 :• 0.0, 0.0; 

1 ch nafjiutv** slope 1 
BOOLEAN TABLE b71 :• uncoupled: 
REAL TABLE t71 :> 0.0, 0.0; 

t ch tUHjnitudc effect I 
BOOLEAN TABLE b72 :» uncoupled; 
ATM. TABLE 172 :• 0.0, 0.0; 

I ch etinulue tlepc I 
BOOLEAN TABLE b?3 :• uncoupled; 
REAL TABLE t73 0.0, 0.0; 

1 ch ftinulu* offeet & 
BOOLEAN TABLE b74 Uncoupled; 
gUV TABLE 174 0. 0; 

i ch rtf jlane 1 I 
BOOLEAN TABLE fc-75 :• coupled; 
REAL TABLE t7S :» 0.0, 0.0; 

L ch refjilane 2 4. 
BOOLEAN TABLE b76 :* coupled; 
REAL TABLE t76 :• 0.0, 0.0; 

& ch systen zO & 
BOOLEAN TflBLE~b77 :• coupled; 
REAL TABLE t77 := 50.0 , 50.0; 

• end of save/recall state -

& ch basis s_paren & 
BOOLEAN TABLE 1X0 := uncoupled: 
INTEGER TABLE t«0 :• IAAAA, ZfuMA; 

1 ch refl trans & 
BOOLEAN TABLE Ml := uncoupled; 
INTEGER TABLE HI :• IAAAA, ZARAA; 

1 ch_paran_eonversicn & 
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BOOLEAN TRBLE M2 :> uncoupled; 
IHTEGER TABLE 142 :> IAAAA, ZAWM; 

I ch ferwat t 
BOOLEAN TABU M3 :« uncoupled: 
INTEGER TABLE f.3 : ' IAAAA, ZAWffl; 

t ch scale 1 
BOOLEAN TABLE 1X4 :> uncoupled: 

1 ch ref value I 
BOOLEAN TABLE MS :> uncoupled; 
REAL IMut 145 :• 

t ch ref_paeition I 
KOUfi TABLE MB :« uncoupled; 
REAL TABLE 146 :• IAAf*eV»A, ZMAeamA; 

I ch elec delay t 
BOOLEAN TABLE M 7 :• uncoupled; 
REAL TABLE «47 :• 

t ch start stinulus I 
BOOLEAN TAB IE Ml :• coupled; 
OUAO TABLE Mi XAAAAI 

I eh stop stinulus 1 
BOOLEAN TABLE M9 :« coupled: 
OUAO TABLE US :» IBf 

& ch center stiMjlue I 
BOTJLEW TABLE b» :• coupled; 
IUAD TABLE 150 :> ZfpTAf̂ llWPIWBBfl, IWWflAAAAAAAAAARA; 

I ch span stinulus 2. 
BOOLEAN TABLE b51 : = coupled: 
OUAD TABLE t51 :* ZnRAAWAfPulMaRAAA, lAAAflRAAARAAAAAAfi; 

L ch raull base l 
BOOLEAN TABLE b52 :> uncoupled; 
DOUBLE TABLE t52 : ' IAARAARAA, lAAAAAAAR; 

i ch rau21 base S. 
BOOLEAN TABLE b53 : = uncoupled; 
DOUBLE TABLE t53 : ' XRAAAPAAR, IRABAAARR; 

& ch rau12 base I 
BOOLEAN TABLE b54 :» uncoupled; 
DOUBLE TABLE 154 :» ZBAAAAS8B, lAABBAnAB; 

& ch rau22 base & 
BOOLEAN TABLE b55 :> uncoupled; 
DOUBLE TABLE tSS := ZARAAWTRR, IAAAAAAAA; 

SCnDRTA.»ORK.PD!510 

- IOOLERH TABLE b5fi : 
DOUBLE TABLE 156 : 

I ch f base & 
BDOLERN TRBLE b57 := uncoupled; 

1 ch n base i 
BOOLEAN TABLE bSB := uncoupled: 
DOUBLE TABLE t5t '.= XRAAAAftAfl, IAAAAAAAA; 

& ch trace base I 
BOOLEAN TABLE b59 : = uncoupled: 
DOUBLE TABLE t59 := ZRRRRRRRA, ZAAAAAARS; 

i ch n trace base & 
BOOLERH TABLE b&O :* uncoupled: 
DOUBLE TABLE t&O := ZAAAAfiflflK, ZARAARRAA; 

L ch e coeff base S. 
BOOLEAN TABLE b61 := coupled; 
DOUBLE TABLE t£1 := IAAAAAAAA, ZARAAAAAR; 

1 ch finished signal & 
BOOLEAN TABLE b62 : = uncoupled; 
INTEGER TABLE t62 :• ZAARfi, ISRRA; 
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& ch stopjjate £ 
BOOLEAN TABLE bSS := 
DOfiD TABLE t65 ;•• 

coupled; 
ZAARABAAAARAAAAAR, IAAAAARRAAS3RRAAR; 

£ ch channel no £ 
BOOLEAN TABLE b66 := uncoupled; 
INTEGER TABLE tS6 := 1, 2; 

£ last used = 77 (11 Aug !3, UCC) - - 16,19.67,68,69,70 are also free £ 

INTEGER TABLE fil ler :• 0,0,0,0,0,0,0.0,0,0.0,0,0,0,0,0,0.0,0,0,0.0,0,0; 

connENT - end of instrunent state set up -

GLOBAL INTEGER ch table * bOI: 
GLOBAL IHTEGER nin save « scale tbl; 
C10BRL INTEGER nax'save = b40; 
GLOBRL INTEGER last state = inteoer_vars; 
GLOBAL INTEGER nas dunp = fi l ler ; 

S, start of channel table & 
& start of save/recall I 
£ start of non-save/recalll 
& start of last state £ 
& end of enure nach stated 

SCK0BTA.U0RK.PD85IO THU. DEC 22. 19!3, 10:27 fin 

EK1 pjrjntter descriptor 
ZfiflflASRfiR; "tcile ECU licale tbl-102 

"rtfjjosition EOd (refjiositiorr tbl-103 
uref_vjlue ECU Iref value tbl-108 
"fcriiJt ECU Ifornat tbI-6 

IflflnSSP-P., "tltc_delay EOU (delay tbl-12 IflflnSSP-P., 
"p.irjneter_fleicaptDr EOU Span desc tbl-12 

COtttlEMT — — taiiating plotter pen setup tabltt • 
and softkey hilite bitnap info. 

flssEnauc 
EM! plotterjen 
EHT hilite_info 

•plotterjien EOU lplot_pen_tbl 
"hilite info EOU t h i l i t t bitnap " 

)7 S, these arrays are declared in FCHDflTfi? i 

EH01 

equating PfR tables -

ENT scale 
ENT rtfjjosition 
EN1 ref value 
EKT fornat 
EN1 elec delay 
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EXTERNAL INTEGER TABLE coupled bitnap. L; 
EXTERHRL BYTE RRRRY old id.I11:20]; 
EXTERHRL IHTEGER 

nln_eave.L, 
MX^IJVC.l, 
r.ax_dunp. L, 
plol_quadrant.L, 
arq_nasN_prinary. L, 
srcL_nask_secondary. L, 
last stale. 1; 

EXTERNAL BYTE ARRAY tit le line.L[-1:50]; 
EXTERNAL INTEGER ARRRY plotter_pen.L [0:2]: 
EXTERNAL INTEGER ARRRY halite info. 1 [0:1,0:24]; 

COffilEHT 
tipper Unit or 24 ihould charnje aa nunber of entries in 1st rau of 
hillte_bitjup table (found in schdata) increases or decreases; 

\ 

FCHPFR.UORK.PDSSIO IHU, (EC 22, 1983, 10:27 An PRGE 1 

COnnEHT requires nax_... constants fron cdatap, ccontvar, and cchtable; 
& These arrays are defined in file fchdata & 
EXTERNAL INTEGER ARRAY fomat.L[ O:nax_ponain, 

1:nax_paran«ter, 
1:nax ch 

1; " 
EXTERNAL REAL ARRAY elecjJel.jy.Lf 1:n»j)jratieter, 

1:n«iK ch 
] : " 

EXTERHRL REAL ARRAY tcJli.Ll 1:MX_fon.««, 
1:n»x_pjr*n»ter, 
t:n*x ch 

1; 

EXTERHRL REAL ARRAY r,fjnmU«n.L[ l:«uM_fomat. 
1:nax_paraneter, 
1:nax ch 

] ; 
EXTERNAL REAL ARRAY ref_value.Ll 1:«ax_f»n«at, 

1:na*Tpar,neter, 
1:nax ch 

] ; 
EXTERNAL IHTEGER ARRAY piraneter_*e,criptor.l| 1:naxjiaraneter. 

l:nax_par*neter_entry 

rXHBUICK.uuRK.P08S10 THU, OEC 22. 1983, 10:27 Rfl PAGE 1 0CHaulCK.B0«X.P08510 THU, OEC 22, 1983, 10:27 An PRGE 2 

1280 16384 
20480 16392 
20352 20464 
9216 20504 
1024 20384 
20480 9216 
1280 1280 
16384 20488 
9216 164 88 
1250 16400 
20544 16392 
16384 16384 
9216 20416 
1280 16384 
20496 16448 
16440 24560 
163S2 20416 
20472 16416 
20480 16384 
16392 20504 
20472 20432 
20472 9216 
20 52! 1280 
20432 20480 
9216 164 3 2 
1280 16424 
20480 16384 
16432 20440 
16424 16384 
16448 16392 
20440 16408 
20416 16408 
20544 16392 
20432 16392 
9216 16400 
1280 20472 
20488 16400 
16440 20464 
16401 16384 
16432 20464 
20488 20472 
20472 20544 
16384 20376 
20448 9216 
20472 1280 
20464 204 SO 
20456 16440 
16384 16400 
20472 20472 
16400 16400 
16384 16384 
16416 16392 
16392 164O0 
16400 20472 
16408 16400 

20464 

http://elecjJel.jy.Lf
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16354 1210 
Z0496 20480 
16384 16464 
16352 16416 
16400 1(314 
20472 1(392 
16400 204(4 
20464 20472 
16384 204(4 
20464 20456 
20472 1(394 
20544 20472 
20376 1(400 
9216 16394 
1210 16416 
20512 1(392 
16432 1(400 
16384 1(400 
1(448 1(3(4 
20448 1(400 
20432 20472 
16432 20504 
16384 20376 
20432 9216 
163*4 1210 
1(4t6 20411 
16432 1(432 
16384 1(416 
20416 1(448 
20512 20440 
20432 1(3(4 
9216 1(424 
1290 16394 
20480 20448 
16496 20416 
16424 20536 
16354 20432 
20440 9216 
16384 1280 
16384 20488 
20456 16464 
16408 16408 
16384 16384 
16400 16392 
20472 20464 
1S3S4 20472 
20464 20464 
20472 20456 
20464 16384 
20464 20472 
16384 16400 
20464 16392 
16392 16400 
20544 20472 
20424 16400 
9216 16392 

DCHCUICK.U0RX.PD351O 

16400 
16408 
16384 
16392 
20464 
20472 
20464 
20512 
20400 
9216 
1280 
20520 
16464 
20448 
16384 
20472 
16400 
16392 
16400 
16408 
16384 
16392 
20464 
16384 
20448 
20472 
20464 
20464 
163S4 
20464 
16392 
20544 
20424 
9216 

1280 
20480 
16448 
16432 
16384 
20432 
16384 
20480 
16408 
16432 
16384 
20432 
16384 
20544 
20392 
9216 
1280 

20504 
16432 
163S4 
16384 
20480 

IHU, DEC 22, 1983, 10:27 Rn DCKQUICK.UORK. PD8510 

16400 
16384 
16400 
16408 
16392 
16384 
16400 
20456 
16392 
20456 
20472 
20544 
20376 
9216 

1280 
20512 
164 32 
20464 
16384 
20464 
16400 
163(4 
16416 
1(400 
16400 
16400 
16384 
16400 
20464 
16384 
20456 
20472 
20464 
20472 
16424 
20464 
20472 
16384 
20456 
16400 
16384 
20512 
20416 
9216 
1280 
20488 
16448 
16416 
16384 
20448 
16384 
24568 
20464 
16408 
I644S 
16408 

THU, DEC 22, 1583, 10:27 Rn 
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20416 20376 
20456 9216 
1644! 1 2 » 

20456 204(0 
20416 1(496 

20544 1(384 
20432 20416 
9216 1(416 
1250 1(3(4 
20512 16400 
16432 16400 
2044! 163(4 
163(4 16416 
16364 20464 
1644! 1(400 

16416 20448 
163S4 1(3(4 

16400 1(3(4 

20464 20416 
20464 20544 

20464 20432 
20441 921E 
16314 12(0 
1S41C 204(0 
1(3(4 1(464 
1(400 16424 
20464 16384 
20464 20440 

20464 163(4 
2044! 20480 
163(4 20448 
163(4 163(4 
1(44! 1644! 
1(416 1(432 
163(4 16384 
20512 20432 
2036! 163(4 
9216 16384 
1280 20416 
20480 16432 
16440 16384 
16384 20432 
164 32 16384 
16384 20544 
20432 20432 
16408 9216 
20472 1260 
16408 20480 
16392 1(464 
204 SO 16424 
16432 16384 
20456 20440 
16392 16384 
20456 20480 
20472 2044! 
20544 1(384 

DCHOUICK. UORK. PD8510 

1644! 
164 32 
16354 
20432 
16384 
16384 
20416 
20544 
20432 
9216 
1280 
20512 
16464 
16400 
16384 
16384 
20456 
20456 
20472 
20456 
16392 
16384 
16432 
16354 
20432 
20480 
16432 
16408 
16392 
16408 
20472 
20496 
20376 
9216 
1280 
20528 
16432 
16384 
16448 
16384 
20416 
20450 
16416 
20432 
16354 
16432 
16384 
24528 
16416 
16384 
20416 
16384 
16448 
20544 
2036! 
9216 

IHU. DEC 22, 1983, 10:27 FU1 DCHOUICK. UORK. PD8510 

12(0 
2048! 
16432 
16416 
16354 
24560 
16384 
1(3(4 
1(44! 
16384 
20416 
24560 
1(448 
16416 
16384 
20504 
2036! 
9216 
1280 
20480 
1644! 
16392 
20464 
1640! 
16384 
16392 
16400 
16354 
164 32 
1(384 
20432 
20504 
20416 
9216 
1280 
20528 
16432 
2044! 
16416 
16116 
20448 
24568 
16448 
20440 
20440 
16424 
16424 
24536 
16384 
16354 
20416 
16384 
16448 
20544 
20368 
9216 

THU, DEC 22, 1583, 10:27 Iffi PRGE 10 
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1210 
204(0 
16432 
1(3(4 
1(448 
1(3>4 
20416 
1(424 
1(384 
20440 
16314 
20644 
20432 
9216 
1280 
20410 
16496 
1(40! 
20432 
1(408 
1(432 
1(314 
20416 
« 3 ( 4 
1(448 
20466 
20432 
204(6 
16432 
1(384 
20416 
K3H 
1(44! 
20644 
2036! 
9216 
1280 
20480 
16432 
1(324 
16448 
16432 
20416 
16384 
1644! 
16384 
20416 
20432 
1644! 
16384 
20416 
20544 
20432 
9216 
1280 
20528 

DCM41IIICK. UORK. PDS510 

1(440 
1(384 
1(432 
1(384 
20432 
20456 
20472 
20456 
16392 
163(4 
1(432 
163(4 
20432 
204(0 
16432 
1(401 
1(392 
1(40! 
20472 
20496 
20376 
9216 
12(0 
204(0 
16496 
1(3(4 
20416 
1(3(4 
16448 
16424 
1(3(4 
16392 
20464 
20472 
20464 
20440 
16384 
20544 
20400 
9216 
1280 
20480 
16440 
163(4 
16432 
16384 
20432 
16408 
20472 
16408 
16392 
16384 
16432 
20456 
163S2 
20456 
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20472 
20528 
20432 
16384 
10132 
24552 
20448 
16408 
20448 
20496 
20440 
9216 
1280 
20520 
164 96 
20440 
16384 
16384 
20416 
16384 
1644! 
16424 
163(4 
16392 
20464 
20472 
20464 
20440 
16384 
16416 
163(4 
16400 
2044! 
20496 
20432 
9216 
1280 
20S28 
164 8 8 
20456 
163S2 
20456 
20472 
16384 
20464 
16416 
20472 
16400 
20472 
16384 
20464 
20456 
20472 
20456 
16392 
20544 

THU, DEC 22, 1983, 10:27 Rn PAGE 13 DCHOUICK.UORK. PD85IO 

20424 
9216 
1280 
20480 
164 96 
16432 
16384 
20432 
163(4 
20504 
163S4 
16384 
20416 
16384 
1644! 
20520 
20368 
9216 
1280 
204(0 
16440 
16384 
1(440 
163(4 
20424 
16408 
20472 
16408 
16392 
16384 
16440 
16384 
20424 
20496 
20424 
9216 
1280 
20504 
16432 
20456 
16448 
16408 
20416 
1640! 
16448 
20456 
20416 
20520 
20432 
9216 
1280 
20480 
16496 
16392 
20416 
1(400 

THU, DEC 22, 1913. 10:27 Hn PRCE t4 
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16432 20416 
16400 164 32 
20432 16384 
16392 20432 
16448 163S4 
20472 16432 
20416 16448 
20464 20432 
16432 16384 
20464 20544 
20432 20368 
20472 5216 
16448 
20544 
20368 
9216 
1280 
20480 
16432 
16432 
16448 
20432 
20416 
20480 
16441 
16432 
20416 
20432 
16448 
20544 
20368 
9216 
1280 
20480 
16496 
16408 
20448 
16408 
16416 
20466 
20448 
16384 
20448 
1S384 
16416 
20456 
16416 
20544 
20 3 68 
9216 
1280 
2C4SO 
16496 
16432 
16384 
20432 

FCHQUICK.U0RK.PD851O THU. DEC 22, 1983, 10:27 Rn PRGE 1 FCHOUICK.U0RK.PD851O THU, DEC 22, 1983, 10:27 Rtl PRGE 2 

80 , 5.-124 , 66, 28. 12, 28, -4, 21.-100, 66, 
64, 5. SO, 4, 66, SO. 5,116, 4,-60, 4 . 68 , 44 , 4, 12,-12, -4, -12,-36, 4, 69,-76, 
80, 69, 4. 66, 66, 

4 . 68 , 44 , 4, 12,-12, -4, -12,-36, 4, 69,-76, 

SO, 21, 60, 12, -4 , 5, 12, -4, -4 , 53,-44 , 66, SO, 5, 60, 4. 52, 4,-44 , 28, -4 , 28, 12 , 4, 52.-20. 12, -20, -S, 
SO, 5, 52, 44, 68,-36.-60, £5.-44, 66. 53,-44, 4, 52,-19,-28, 28,-28, 21,-36, 66, 
80, 13 , 60 , 28 , 52, 13, -4 , 4,-28, -4,-12,-20 , 4, -4 , 20 , 4 , 36, 80 , 45,116.-36 , 4. 4,-60 , 4 , 68 . 44 , 4, 12, 12. -4,-12, -36, 4, 

12, 20, 28, 4, 12,-12, 2S.-S2, 6 6 . 36, 4, 20,-28, 21,-* , 66, 
12. -4,-12, -36, 4, 

80, 13,108 , 20, 12 , 4,-60 , 4 , 68,-11,-60 , 36 , 4 , 29,-44 , 66, SO, 53,108,-20, 12, 20, -4 , 4,-12, 36. -4 . 20, -4 . 4.-12. -20, -4, 
80 , 5 , 52 , 44, 4,-36 , 4, 12 , 28 , 28, 12, 12 . 20, -4 , 20,-12 , 4, -20, 12 . 69,-62 , 66. 

-20, -4, 

-12, -4, 69,-100. 66, 80 , 5,116 , 52 , 4, -44 , 4 , 29 , 4 , 4,-60 , 4, 68, 45,-108 66, 
80 , 5 , 60 , 20. -4 , 20 , 4, 12 , 20, -4 . 20,-12 , 4 , 21, 4, 12 , 20, 80 , 5 , 60 , 4 , 60, 4,-52, 28, -4, 28, 12, 4, 60 , 4,-52, 21,-52, 

-4 , 20,-12 , 4,-12, -4 . 69,-100 , 6 6 , 66, 
4,-52, 28, -4, 28, 12, 4, 60 , 4,-52, 21,-52, 

80 . 37 , 52 , 4 , 68,-28,-44 , 52 , 4,-44 , 4 , 36 , 52 , 4,-60 , 37,-44, 80 , 29 , 52,-20 , 68, 2S.-60 , 28 , 68,-20,-60 , 45, -44 , 66. 
66, SO, 5,116, 12.-60, 20 , 52 , 20.-44, 12 , 6S, -4, 60,-12, 52, 12,-44, 

80 , 5,116 , 44 , 4,-36 , 4 , 4,-20 , 28 , 4 . 20, -4 , 4,-12, -4,-12, -4, 68, 69,-108, 66, 
20 , 52 , 20.-44, 12 , 6S, -4, 60,-12, 52, 12,-44, 

-12. 4,-12, 12, 69,-52, 6 6 , 80 , 5 , 52 , 52 , 68, -44,-60 , 5 , 68 , 52,-60,-44, 68, 69.-108, 66, 
SO, 5 , 84 , 36 , 4, 12,-12, -4,-12,-20 , 4, -4 , 20 ; 4 , 36, 12 , 20, 50 , 5,116 , 28,-28, 28, 36,-20,-28, 4,-28. 4, 36,-20, 36, 69,-108, 

20 , 4 , 20, -4 , 29,-100 , 66, 66. 
28, 36,-20,-28, 4,-28. 4, 36,-20, 36, 69,-108, 

SO, 13 , 52 , 36 , 68,-36 , 4 , 44 , 4,-28,-60 , 61,-44 , 66, SO, 5,116, 52, 4, •44,-60, 52, 4,-44, 4, 52, 68,-44, 4, 69,-108, 
80, 13 , 84 , 28 , 4, 12,-12, -4,-12,-20 , 4, -4 , 20, 12 , 20, -4 , 20, 66, 

•44,-60, 52, 4,-44, 4, 52, 68,-44, 4, 69,-108, 

12, 20. 28, 4, 12,-12, -4,-12, 37,-76, 66, 
66, 

SO, 45 , 84,-28 , 4, -4 , 20, 12 . 20 , 28 , 4, 12,-12 , 4,-28, -4,-12, 
-12, 4,-12, 12, 69,-52, 66, 

SO, 5, 68, 52, 4,-44, 4, 5. 28, 52, 4,-44, 4, 69,-84, 66, 
SO, 29 , 52 , 4 , 4 , 5 , 20 . 4 , 20 , 28, 12 , 4 , 20,-20, 12,-20, -4, 

69,-100 , 66, 
80 , 37 , 62,-12 . 4,-12 , 20 , 4 , 36 , 20 , 20 , 20 , 4 , 20,-12 , 4,-20, 

-4.-12, -4 , 44,-12, - 1 , 4,-20 , 20 , 4 , 37,-60 , 66. 
80, 13 , 68 , 36 , 4,-28 , 4, -3,-12 , 28 . 68 , 28,-60,-20 , 68,-20,-60, 

69,-44, .66, 
SO, 37, 52,-28, 4, 4, 68, 36. 4, 20,-12,-12,-12,-28, 4, 36, 4, 

20,-12,-12,-12,-28 . 4 , 4 , 68 , 36 , 4 , 37,-108 , 66, 
80 , 5 . 60 , 4 , 52 , 4,-44 , 28, -4 , 28, 12 , 5 , 52,-20, 12,-20. -4, 

69,-100, 66, 
80 , 5,116 , 4,-60 , 36 , 4 , 20 , 20 , 4 , 36,-12 , 20,-28 , 4 , 4,-60, 

69,-44, 66, 
80 , 5 , 84 , 44 , 4,-36 , 4 , 5,-28 , 4 , 68 , 52 , 4,-44 , 4 , 4,-60, 

52 , 4,-44 , 4 , 69,-44 . 6 6 . 
SO, 5 , 84 , 44 , 4,-36 , 4 , 5,-28 , 4 , 68 , 52 . 4.-44 . 4 , 4,-60, 

65,-44, 6 6 . 
SO, 37 . 84 , 20 , 4 , 4,-20,-20, -4,-20, 12 , 4 , 52 , 4,-44 , 5 , 52. 

28, 12, 28, -4, 21,-100, 66, 
80 , 53 , 52 , 4 , 68 , 4,-60 , 5 , 36,-44 , 4 , 52 , 4,-13 , 36 , 4,-60, 

4, 68, 69,-108, 66, 
80, 13, 52, 36, 4,-11 , 4, 4, 68, 4,-60,-11, 68. 36, 4, 29,-108. 

66, 
SO, 5 , 68. 12,-12 , 28 , 4. 12 , 20 , 4 , 52 . 4,-44 , 29,-60 , 66, 
SO, 53 . 52,-28 , 36 . 36,-28. -3 , 68,-36,-36 , 44 , 44,-35 , 4 . 4,-60, 

4, 68. 69,-108, 66, 
SO. 5 , 52 , 4 , 68 , 4,-60 , 44 , 4,-36 , 4 , 69,-44 , 66. 
SO, 6.116 . 28,-44 , 28 , 52 , 4,-60 . 4 , 68,-20,-44,-20 . 52 , 4,-60, 

4. 68, 69,-108. 66. 
SO, 5 , 52 , 4 , 68 , 52,-60 , 4 , 68 , 4,-60,-44 , 68 , 4,-60 , 69,-44, 

66, 
80 , 53 . 60 , 4 . 52 , 4,-44,-20. -4.-20, 12 , 4 , 52 , 4,-44 , 5 , 52, 
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<«L-> 
PROGRfln chquickdnput,output): 

THU, OEC 22, 1983, 10:27 Ml PRGE 1 

( the 'quick' fomjt to a eonpaet and abbreviated character eet for 
wee in the nonitor. ) 

D O C O H E N T A T I O K F O R T H E 'quick' C H R R R C T E R FORItRT 

Display Generator Data: 

a3 a2 al aO b3 b2 bl bO c3 c2 cl cO d3 d2 dl do 

for characters, a3 * 0 
d2 =• dl • dO » 0 

IF a2»1 (LDXY — char's only) 
b3 « b2 • bl « bO • 

IF a2-0 (LDR or RTS) 
c3 • c2 » d = CO 

sign of least-sipnif leant byte 
d] = d2 = dl • SO • 0 

'quick' Fomat: 
IF a2«1 THEN 

(LDXY) 
IF 42=0 THEN 

(LDB or RTS) 

c3 c2 C1 CO 

b3 b2 bl » 

d3 a2 al aO 
d3 d2 dl dO 

10 UHPBCK FROtl 'quick' FORnAT 10 DISPLAY GENERATOR DATA. 

tenp :> pacNCp[i]; & eign extend & 
unpackedlij :» LEFT( (tenp AND 7), 12) « 

< IF IBIT(tenp,2) THEN (tenp AND JOFFS ) 
ELSE LEFT! (tenp AND IFO), 4) ); 

NOTE: The initial assignenent to 'tenp' perfoms a sign extension 
of the byte data in addition to setting up an intermediate 
variable. 

packed! ] is a byte array containing the packeo 'Quick' data, 
unpacked! ) is an integer destination array for the unpacked data. 

) 
YBR 

1,connand,data,J,cnt : integer; 
input : FILE OF integer; 

BEGIH (chargen) 
cnt := 2; 
uriteln; 
unteC ' ) ; 
read(j); 
UHILE HOT eof(input) DO 

BEGIN (uhile) 

SXHvuICK.U01W.rv8S10 

: y. 

IHU, DEC 22, 1983, 10:27 An 

IF i < 0 THEN 
uritelnC*** Illegal character set value ***'); 

IF ( i nOO 8) <> 0 THEN 
uritelnC"* ( i WO 16) <> 0 « " ' ) ; 

connand := 1 DTV 4096; 
i := i nOO 4096: 
IF connand < 4 THEN 

i := i DW 16; 
IF connand > 7 THEH 

uriteln('ERROR'); 
data := i * connand; 
data :• data IKS 256; 
IF data > 127 THEN 

data :• data - 256; 
uritt(data:3,','); 
cnt :• cnt*4; 
IF ((j=9216) OR (cnt > it)) IHU 

BEGIH ( if ) 
uriteln; 
cnt :» 0; 
EHD; ( i f ) 

IF j » 9216 IHEN 
BEGIN ( if ) 
siriteC ' ) ; 
cnt :• 2; 
£ » ; ( i f ) 

rtad(j); 
EHD; (uhile) 

EHD. (chargen) 

FCKTRB2.U0RK.PCS510 

INTEGER PROCEDURE ch inteoer(elenent. ch); 
VALUE eienent, ch; 
INTEGER e l en tn t , ch; 

REAL PS0CE5U5E cn i e i l t e l e n e n t , ch); 
VALUE eienent, ch; 
INTEGER eienent, ch; 

BuflO PROCEDURE ch qujdtelenent, ch); 
VALUE eienent, ch; 
INTEGER eienent, ch; 

DOUBLE PROCEDURE ch double(elenent, ch); 
VALUE eienent, ch; 
INTEGER eienent. ch; 

183. 10:27 fin PAGE I 

EXTERHRL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

FCHTBB3.U0RK.PD851O THU, DEC 22, 1983, 10:27 An 

EXTERNAL IHTEGER current_acquisiuon_ch; 

INTEGER PROCEDURE acquisition ch lnteger(elenent): 
VALUE eienent: 
INTEGER eienent; 

RERL PROCEDURE acquisition ch real(elenent); 
VALUE eienent; 
IHTEGER eienent; 

OUAD PROCEDURE acquisition ch quad(elenent); 
VALUE eienent; 
IHTEGER eienent; 

DOUBLE PROCEDURE acquisition ch double(elenent); 
VALUE element; 
INTEGER eienent; 

PROCEDURE partial select entry ch(neu_channel); 
VALUE neu channel; ~ 
INTEGER neû channel; 

PROCEDURE select entry ch(ncu channel); 
VALUE neu channel? 
IHTEGER neuchannei; 

PROCEDURE select acquisition ch(neu channel); 
VALUE neu channel; 
INTEGER neu channel; 

PROCEDURE select_covpled(coupled, eienent, elenent_size); 
VRLUE coupled, eienent, elenent_si:e; 
INTEGER eienent, eienent sile; 
BOOLEAN coupled; 

BOOLEAN PROCEDURE coupled_ch (eienent); 
VALUE eienent; INTEGER eienent; 

SUBROUTINE Init ch table; 

EXTERNAL; 

EXTERNAL; 

EXTERNBL; 

EXTERNAL; 

EXTERNAL; 

EXTERHRL; 

EXTERHRL: 

EXTERHRL; 

EXTERHRL; 
EXTERNAL; 
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COnnEHT 

* CHHHHEL DESCRIPTOR 

•FILE cchconst.wortt, & constant value* for Ch 1, Ch 2, and no Ch & 
ConrtENT 

Than integer constants are the byte offset! for each channei paraneter 
into the ch_table. 

Uhen adding a neu eienent to the channel table, insert the eienent uhere 
appropriate (i.e. calibration saves, save/recall) as indicated by the 
contents sepe rating groups of constants. Resign the value of the 
eienent uith the preceding eienent constant plus the preceding eienent's 
byte size (use constant! qsi.dsi.rsi.etc), then change the value of the 
fallowing eienent to that of the neu eienent plus the neu element's bvte 
size: 

eienentji :* elenent__nO • qsz, { tiencnt_nO • qsz bytes > 
tlenent_neu:» eienent'n • isz, i elenent'n • isz bytes } 
eienent m := eienent new * b*2. { eienent new* bsz bytes > 

etc. 
The byte size of each eienent u i l l be cemented to the left of i t . 
The insertion of a neu eienent constant nust correspond to the byte 
sffset of its neu entry into the ch_ta*le. 

The byte size constants, qsz..b*z, represent 2 sets of each eienent 
tfata type (1 for each channel) and an boolean to indicate uhether the 
eienent is coupled or uncoupled. 
This boolean occurs before each set of elements in the ch_table. 

Constant declarations used to specify data acquisition control are 
contained in the file FY ADC. Those for data p race sung control are 
contained in the fi le fDATRP. 

IHTEGER COHSTRNT qsz : = IS, dsz ; rsz 
u3ez:= 14, 
isz := 6, 
bsr := 4, 4 
quadsz : = 8, 
real si := 4, 
intsz := 2; 

4 2 quads * 1 boolean 4 
4 2 doubles + 1 boolean 4 
4 2 reals * 1 boolean 4 
4 ? user3s * 1 boolean i 
4 2 integers • 1 boolean 4 
& 2 bytes + 1 boolean 4 

4 8 bytes 4 
4 A bytes 4 
4 2 bytes i 

CCHTflflLE. UOPJC. P08510 THU, KC 22, 1913, 10:27 Rn PRGE 2 

•EJECT; 
IHTEGER COHSTRNT ch table base 

4 array header integer indices 4 
t quad 4 hd_start_f reeuency " o, 
4 quad & M~center_f requency « 4. 
4 real 1 M~sueep_tine « «. 
& real 1 hd"sourcej>ouer * 10, 
4 integer 1 hdjiaran_bitnap • 12, 
1 integer 4 hd_step_size = 13. 
t integer 4 hd_array_type » 14, 
& real 4 Mj»uer~elope » 15, 
1. integer & hd_pOMer~elopej»i.e " 17. 

hs!_hcaocr_tize > 32, & 
& a 32-uord Multiple, 4 

t save/recall chtable indices S> 

t beginning of coupled stinulus group 4 
4 changet affect s*lect_coupled, couple, 
& quad 1 ^_start~frteuency 

ch_center_fnrs*»ency 
i*_start-auM_out 
dTeente rjmnjoat 
ch_start_tint 
ch_center_tine 
ch~gate_start 
ch_gate~center 
eh_«ueep_tine 
ch_source_pouer 
chj»oyer_Blope 
chjwue r_slope_node 

t quad 
& quad 
1 quad 
4 quad 
1 quad 
4 quad 
4 quad 
I real 
1 real 
4 real 
1 integer t _ _ _ 
1 end of coupled stinulus group 4 

.stinulus, «icouple_stinulus tt 
« ch_table_baee, 
t ch^start̂ frequency • qoz, 
• ehj*nter_f requency 4 qsz, 
• rt~ttart_at«_out • qoz, 
• cii~cMttr_auv_out * qsz, 
1 eh"start_tifie~* qsz, 
• ch_center_tine » qsz, 
' ehjjate_ttart • qoz, 
• chjatejeenter • qsz, 
• ch_susep_.ti.ie * rsz, 
' ch~scHjrce_pouer * rsz, 
« chj»uer_slope • rsz. 

4 integer 4 
4 integer 4 
4 integer & 
4 integer 4 
4 integer 4 
4 integer 4 
4 quad & 
4 quad 4 
4 quad 4 
4 quad & 
& quad & 
& integer 4 
& integer 4 
4 integer 4. 
4 integer 4 
4 integer & 
& integer & 
4 real 4 
4 integer & 
4 integer 4 
4 integer 4 

ch_donain 
chjating 
ch_gate_uindou 
ch_tine_uindo« 
eh_td r_s timilus_t ype 
chjiaran 
chjurttert 
ch_ttariter2 
ch~narker3 
ch_narker4 
ch_narke r5 
ch_average_factor 
ch'average'node 
ch_correctlon_type 
ch_correction_node 
ch"nath__op 
ch_nen_mbr 
ch__onoothing_aperture 
ch"enoothing_iwde 
ch_n_state 
chjfetate 

:= ch_oouer_siope_«ode • isz, 
ch_donain • isz, 

:«= chjjating • isz, 
:= eh_gate_uindou • isz, 

ch_tine_umdou • iiz, 
:= ch_tdr_stmulus_type • isz, 
:= ch paran • is;, 
:= chjiarker. • qsz, 
: a chjiarherZ * qsz, 
:= ch_narher3 • qsz, 
:= ch_narker4 + qsz, 
:* ch_narker5 • qsz, 
:* ch~average_factor • isz, 
:= ch_aver*ge_node • isz, 

ch~correction_type • isz, 
:» ch"correction~node t isz, 
r- ch_nath_op • isz, 
:= ch_nen_nnbr * isz, 
:* ch_snoothing_aperture • rsz, 
:* ch._snoothing_node * isz, 
:= ch*n_state • isz, 

CCHTRBLE.U0RK.PD851O THU, DEC 22, 1983, 10:27 Rfl 

4 integer 4 
4 integer 4 
4 real 4 
4 real 4 
4 integer 4 
4 real 4 
4 real 4 
4 real 4 
4 real 4 
4 quad 4 
4 real 4 
4 real 4 
4 real 4 

ch_trace_nath 
ch_stinu!us_node 
ch_attenj)ort1 
ch_attenj>ort2 
ch_xadcjjain 
chjihase_offset 
ch_nagnitude_slope 
ch_nagmtude_offset 
ch_stlnulus_slope 
ch_stinulus_offset 
ch~ref _clane_1 
ch r̂ef _plane~2 
ch_systen_zO 

:= ch_d_state • isz 
:= ch_trace_nath • , 
:= ch__stinuIun_node 
:= ch"atten_port1 • 
:* ch'atten_port2 t 
:= ch_xadc_gain • ii 
:= chj>has<_offset • 

ch_nagnitude_slope • rsz, 
:= ch"nagmtude_offset 
:» ch_stinulu»_slope + rsz 
:> cfTstinijlusjjffset • qsz 
:* ch_ref_plane_1 • rsz, 
:« ch r̂ef j)lane_2 • rsz, 

rsz. 

4 non-save/recall indices 4 

& integer & 
L integer & 
1 integer S 
& integer £ 
I reli I 
1 real I 
1 real 1 
t real 5 
& quad J. 
& quad 1 
& quad I 
& quad 1 
& double i 
& double 8. 
& double 1 
& double t 
& double I 
& double t 
& double 4 
& double t 
2. double I 
& double I 
2. integer 1 
& quad £ 

S, integer I 

ch_basis_s_para(t 
ch_refl_trans 
chjia ran__conv ers ion 
ch_f ornat 
ch'scale 
ctTref_value 
ch~ref jwsition 
ch~elec_delay 
ch_start_9tinulus 
ch~stop_stimilu5 
ch_center_stinulus 
ch_span_itinulus 
ch_raiilT_baBe 
ch_ran21_ba»e 
ch"rau12~base 
cĥ rau22̂ base 
ch_d_base 
ch_f_base 
ch"n~bate 
ch_trace_ba»e 
ch_ti_t racê base 
ch~e_coeff3base 
ch_finished^signal 
ehj3ate_stop 
ch_channel_no 

4 table size 4 

ch_saveju:e 
ch table size 

:»• ch_systen_zO • n i , 
:* ch~basis_sjjaran + isz, 
:« ch^refMrans • isz, 
:* ch_paran_conversion * isz, 
:» ch_fornat • isz, 
:« ch_»cale • rsz, 
:« ch_ref_value • rsz, 
:= ch_ref_position * rsz, 
: a ch_elec_delay • rsz, 
:= ch_stan_stinolus + qsz, 
:» ch_stop_stinulus • qsz, 
:= ch_center_stimilus • qsz, 
:= ch_span_Btinulus • qsz, 
:= ch~rau11_base + dsz, 
t* ch~rau2l̂ base • dsz, 
:= ch_rau12_base * dsz, 
:* ch~rau22_base • dsz, 
'•' ch_d_baie + dsz, 
:= ch_f_base • dsz, 
:= ch_n_base * dsz, 
:= ch_trace_b»6e • dsz, 
:= ch_n_trace_base • dsz, 
:= ch_e_coeff_base • dsz, 
: E ch_fimshed_signal * isz, 
:= chjgate_stop * qsz, 

:= 2. 4 CHANGE RLSO IK fpfr 4 
4 AND sends 4 

:= ch_systen__zO t rsz, 
:= ch channel no * nz; 

DCKTRBLE.liORK.PDSSIO THU, DEC 22, 1983, 10:27 An 

nH description 
0 0000 
A 0004 
a ooo s 

10 OMR 
12 OOOC 
13 000D 
14 OOOE 
15 OOOf 
17 0011 
32 0020 
0 0000 

18 0012 
3* O024 
54 0036 
72 0048 
90 OOSR 

10! O06C 
126 007E 
144 0090 
154 OOSR 
164 O0R4 
174 OORE 
180 0064 
186 OOBR 
192 OOCO 
198 00C6 
204 OOCC 
210 O0D2 
216 COOS 
234 ODER 
252 OOFC 
270 010E 
2lt 0120 
306 0132 
312 0138 
318 013E 
324 0144 
330 014R 
336 0150 
342 0156 
352 0160 
358 0166 
364 016C 
370 0172 
376 0178 
382 017E 
392 0188 
402 0192 
408 0198 
418 01R2 
428 01RC 
438 01B6 
448 01 CO 

hd_start_f requency 
hd_center_f reque ncy 
hd_sueep_tine 
hd_source_pouer 
hd _paran_bitnap 
hd_itep_size 
hd"irray_type 
hd_pouer_slope 
hdj)ouer_slope_node 
hd_header_8ize" 
ch_st*rt_frequency 
ch_cent er_f re que ncy 
ch_Btart__au>c_out 
ch~center_au«_out 
ch_start_tine 
ch_center_tine 
ch_gate_start 
chjjate_center 
ch_sueep_tine 
ch~sourcejK»uer 
chjFOuer_slope 
chjiou* r__s lope_node 
ch_donain 
ch_gating 
chjgate_uindou 
ch_tine_uindOM 
ch~tdr_stinulus_type 
ch_paran 
ch_narker1 
Ch~narker2 
cĥ nartierS 
ch_narker4 
ch_nirker5 
ch~average_factor 
ch_aver»ge_node 
ch^correcticn^ype 
ch"correction_node 
chj»athj)p 
ch_nen_nnbr 
eh_snoothing_apertcre 
ch_snoothing_node 
ch~n state 
ch~d~state 
ch~lrace_nath 
ch_stinulus_node 
ch~attenj3ort1 
ch_atten_port2 
ch~xadc_gain 
chjihase_offset 
ch_nagnitude_slope 
ch~nagmtude~of fset 
ch_sti mil us_s lope 
ch stinulus offset 

http://ch_susep_.ti.ie
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ton f*L£. BORIC, possto IHU. KC 22, 19S3, 10:2? «! 

466 O102 ch_ref_plane_1 
476 01DC cr._ref_plar.e_2 
486 01E6 ch_systen_?3 4S6 01F0 = cn_daeis_s _paran 
502 01F6 = ch_ref l_trans 
508 01FC i ch_p»ran_con version 
514 0202 : 

ch_foralt 520 0208 : ch_scale 
530 0212 = ch_ref_value 
540 021C - ch_ref_poaition 
550 0226 - ch_elec_delay 
560 0230 ch_start_atlnulus 
578 0242 s ch_stop_stlnulus 
596 0254 • cti_center_stinulus 
(14 0266 ch_spen_stinulus (32 0278 > ch_raulT_base 
(42 0282 • cti_rau21~base 
(52 028C cn_raw12_base 
662 0296 > Ch_ran22_base 
672 02H0 > ch_d_base 
(82 02M * ch_f_base 
(92 02W ch_n_base 
702 021E • 

ch_trace_base 712 02CI * ch_n_trace_base 
722 0202 • ch_e_coeff_base 
732 020C ch_finished_sipnal 
738 02E2 * ch_gate_stop 
756 02F4 • ch_charmel_no 

2 0002 • nax_eh 
49C 01F0 ch_aave_ai2e 
7tZ 02FH * ch_lable_size 

FmABtf.l*3*K.ru'S510 THU. DEC 22, 1983, 10:28 Ah" PACE 1 

EXTERNAL INTEGER current entry ch; 
EXTERNAL INTEGER Solve size; 
EXTERHRL INTEGER last state size; 
EXTERNAL INTEGER dunp_eize; 

INTEGER PROCEDURE entry ch integer.element); 
VALUE eienent; 
INTEGER eienent; EXTERNAL; 

PROCEDURE iet_entry_ch__integer(eJenent_value, eienent.; 
VRLUE eienent value, eienent; 
INTEGER eleitenrvalue, 
INTEGER eienent; EXTERNAL; 

PROCEDURE set_ch_integer(elenent_value. eienent, channeljio); 
VALUE elei*ent value, eienent." channel no; 
INTEGER elenent'value; 
INTEGER elenentt channel no; EXTERNAL; 

PWCEOURE Mt_ch_teublc(eleneflt_.vilue, eleaent, rtanncl.no); 
VRLUE eienent value, eienent, channel no; 
DOUBLE elenent-value; 
INTEGER aler<ent7 ch«nnel_ne; EXTERNAL; 

PROCEDURE iet_ch_real{elenent_value, eienent, channel_no); 
VALUE elenent_valuc, eienent, OurMtel_nc; 
RERL eienent value; 
INTEGER elensnt7 channel.no; EXTERNAL; 

fVOCEDUltE s*T_ch_euad(elenstnt_valu«, eienent, channel̂ no); 
VALUE elenent_value, eienent, ehannel_no; 
OUAO eienent"value; 
INTEGER eienent, channel no; EXtEANAL; 

RERL PROCEDURE entry ch rtal(eleneflt); 
VALUE eienent; 
INTEGER ele«ent; EXTERNAL; 

PROCEDURE oet__entry_ch__reallelerient_value, eienent); 
VRLUE elenent_valuc, eienent; 
REAL elenent""value; 
INTEGER eienent; EXTERNAL; 

QUAD PROCEDURE entry ch quad(elenent); 
VRLUE eienent: 
INTEGER eienent; EXTERHRL; 

PROCEDURE »et_entry_ch_t}uad.elenent_value, eienent); 
VRLUE elenen1_value, eienent; 
QUAD elenent'value; 
INTEGER elenentT EXTERNAL; 

DOUBLE PROCEDURE entry ch double(eienent); 
VALUE eienent; 
INTEGER eienent; * EXTERNAL; 

PROCEDURE iet_entry_ch_aouble(eienent_value, eienent); 
VRLUE elenent_value, eienent; 
DOUBLE eienent value; 
INTEGER eienent; EXTERHRL; 

JCH1R8LE.U0RK.P0851O THU, DEC 22, 1983, 10:28 f 

'job chtable,ltbrn.pdK510,uork;outclass=,1 
•continue 
•purse ychtable 
!build ychtaDle;rec=-1276,.v.ascn 
«ed 
e cchtable.ucrx 
f xchtable 
1,/ch table ba»e/d 
v/:=/d " 
i.tsAiruins- *// 
l.JsT *// 
9/~ M/d 
i,»s/[*fi-ra-z^o-r ].*$// 
1,««/(/,/ 
Js/,/;/ 
Oa 
B6SKL.P BEGIH 
8FILE editable.uork; 
NUST; 
INTEGER TRBLE ychtable := 

i* 
EHD* 

uq xchtable 
IccnbSk xchtable,,ychtafeie 
!ed 
e ychtable 
)u uchtable.uorh 
uq xchtable 
'purge deniable 
Fbuild dent able; rtt=-1276,,v,ascii;nocctl 
!f lie mputsxchtabie 
!file output=d:htable,old 
•run pchtablp.uork 
Jpuroe xchtable 
tpurge ychtable 
led 
e dchtable 

'tell libm.pdSSIO; 
•tell ucc.pd85.Q; =: 

!eoj 

i jchtible done : 
:=====::== jchtable done : 

SCHTABLE.UORK.PDS510 

r6SKL,P,"chtable" 
BEGIN 

"FILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 

ftrace.uork; 
ftrace2.no nV; 
cdebug.uork; 
f tem, uork; 
ftern2.uork; 
ccontvar. uork; 
fcontv2.uorfc; 
fiocnfig.uork; 
editable.uork; 
f break, uork; 
f active.uork; 
fehcjjta.uork; 
fchd.ii.i2.uork; 
f s t inul i.uork; 
f stinu!3.uork; 
f c o n t r o l , uork; 
f g r a t i C H o r k ; 
fkernel.uork; 
crins.uork; 
f fifo.uork; 
ffifoa.uork; 
carray.uark; 
cdatap.uork; 
fdup ran. uork; 
fnenu.uork; 

TKU, DEC 22, 1983, 10:2S fin PRGE 1 

4 for partial 4 
8. for repaint traces and annotate natn ep 4 

~4 DEEUG 4 
4 DEBUG 4 
4 DEBUG 4 

4 for naxjjaraneter 4 
4 for rebuild 4 

4 nuit cane after cchtable, fdatap, and fcontvar 4 

4 for annDtate__itinulus 4 
4 for aOort_sueep, restart_sueep 4 

4 for trace_and_graucule 4 

4 for urite_fifo 4 
4 for array_update_fifo 4 

4 for array_ch_nask and array_update_nash 4 
4 for lingle.ch 4 

INTEGER CONSTANT ledi foi 
leds for 

fJYTE led* = botton • X6C; 

BOOLEAN POINTER coupled; 
DOUBLE elenent_addr; 

DOUBLE ch_address, 
coupled_address, 
dunp_size_dbl, 
lave size dbl, 
last'state dbl; 

chl active := IFFFE, 
"ch2~ective : = IFFFD; 

4 offset into specific ch_table record 4 

4 bate address of channel table, ch_table 4 
4 base address of channel coupling info. 4 
4 length of instrument state infomation 4 
4 length of save/recall state (bytes) 4 
4 length of last save/recall state 4 

GLOBRL INTEGER save size = save sire_dbli2; 
GlOBtiL IN1EGER last statf size = last statejJbl + 2; 
GL08SL IHTEGER dunp'size = dunp_sue_dbl«2; 
GLOBAL INTEGER current acquisition, c i i ; 
GLOBRL INTEGER current~entry_ch; 

http://cr._ref_plar.e_2
http://rtanncl.no
http://channel.no
http://ftrace2.no
http://fchd.ii.i2


231 
4,641,086 

232 

SCHIfiBlf .UORK.PC'iSlO THU, DEC 22. 1983, 10:2! Rfl PUCE 2 SCHIRBlf .U0RK.P08S10 THU, DEC 22, 1983, 10:21 Rn PRGE 3 

•EJECT; 
COfltlEHl channel descriptor operators ••at«*ti^aa*a«acaiiaittt»t«««t**ti*a*t«a«*atiiiaisii«#*Mi*i*«i*t«tai**a 

iat*aat«fte*attstie>tittt*ai***o*tstttt>*sattiftastai*sts«****a*ttflast*** 

INTEGER PROCEDURE ch integer(elenent, ch); 
VRLUE eienent, cn; 
1H1EGER eienent, ch; EH1RY; 
BEGIN 4 ch integer 4 

1NIEOER~POIHTE8 eienent JJtr; 

STPNTRf elenent_ptr, ch_address«elenent); 
ch_intes*r := eienentjitr tch-1]; 

If ch debs. THEH 
BEGIN" 

USTR("rr);lfflEX(elenent); mEX(ch); WHE»(eler,entj>trlch-1]); 
CRLF; 

END; 

END; & ch_lnteger & 

RERL PROCEDURE ch reallelenent, ch); 
VALUE eienent, ch; 
»1EG£R eienent, ch; EN1RY; 
6£G1M I ch real 4 

RERL POINTER elenentjitr; 

BEGIN 
guRO q: 
q := eienent_ptr(ch-1); 
USIRCrO-); UHEX(elenent); UHEX(ch); UCUAD(q); 
CRLF; 

EHD; 

END; 8. ch.quad 8 

DOUBLE PROCEDURE ch double(elenent, ch); 
VflLUE eienent, ch; 
IHTEGER eienent, ch; ENTRY; 

BEGIN 4 ch double 1 
DOUBLE POINTER tltntntjitr ; 

STPHTR( elenent_ptr, ch_a«VJress*eltfisnt); 
ch_doub!e :* eienentjitf [ch-1]; 

IF ch debug THEH 
BEGIH" 

USTI(-rO-); UHEX(elenent); WEKlch); UHe»(elen»nt_ptr[ch-1l,8); 
CRLF; 

EHD; 

END; 4 ch_double 4 

STPXTRt elenent^ptr, ch addresstelewnt); 
ch_real :* elenent_ptr Tch-1); 

IF ch debug THEH 
BEGIN 

DOUBLE PDIMTER d; 
STPNTR(d,ch address*elenent); 
USTR("rR");"llnE»(elenent); UHEX(ch); UHe*(d(ch-l 1,8); 
CRLF; 

END; 

END; 1 ch_real 4 

CU=D PROCEDURE ch quadlelenent, ch); 
VALUE eienent? ch; 
INTEGER eienent, ch; ENTRY; 
BEGIN & ch quad 4 

OUAD POINTER elenent_ptr; 

STPNTR( elenent_ptr, ch address«elenent); 
ch_quad :* eienent_ptr .ch-1]: 

IF ch_debug THEN 

SCH1ABLE.U0RK.PD851O THU, DEC 22, 1983, 10;2S flfl PRGE 4 SCHTABLE.U0RK.PD25I0 THU, DEC 22, 1983, 10:2! »n PRGE 5 

It EJECT: 
COnnEHT 

• EJECT; 
COraiENT ^ ( > ( ( j _ , „ , „ , 

*«*«tt*l*«»*«t«i*l*i*»*««»*»«** »«»*»•***.»«»*«*«»»*««»*»* *»»*****»***»«» »MM*tl*«*»*Jt»»Aa***tt«t*«IIt*t**tIt*»***t**t****«»t»*t**»l*l 

INTEGER PROCEDURE acquisition ch integer(elenent); 
VALUE eienent; 
INTEGER eienent; ENTRY; 
BEGIN 8. acquisition_eh._inleger 8. 

INTEGER PROCEDURE entry ch integer(elenent); 
VRLUE eienent; 
INTEGER eienent: 
BEGIN & entry_ch_integer & 

EHTRY; 

acquieition^clwnteger : = 
ch_integer {eienent, current_acquieition_ch); 

entry_ch_integer : = 
clwnteger (eienent, current_entry_ch); 

ENO; 8 acquisition_ch_integer 8. END; 4 entry_ch_lnteger 4 

REAL PROCEDURE acquisition ch reallelenent); 
VRLUE eienent; 
INTEGER eienent; ENTRY; 
BEGIN 8. acquisition_ch_real 4 

REAL PROCEDURE entry ch real(elenent); 
VRLUE eienent; 
INTEGER eienent; 
BEGIN 8. entry_eh_real 4 

EHTRY: 

acquisition_ch_real : = 
ch_real (eienent, current_acquisltion_ch); 

entry_ch_real : = 
ch_real (eienent, current_entry_ch); 

EHD; 4 acquisition_ch_real 8. EHD; 4 entry_ch_real 4 

QUAD PROCEDURE acquisition ch quad(elenent); 
VRLUE eienent; 
INTEGER eienent; ENTRY; 
BEGIN 8 acn,ullltlon_ch_qu»d 4 

QUAD PROCEDURE entry ch quad(elenent); 
VRLUE eienent; 
IHTEGER eienent; 
BEGIN 4 entry_ch_quad 4 

EHTRY; 

acquiflitlon_ch_quad : : 

ch_quad (eienent, current_acquisition_ch); 
entry_ch_quad : = 

chjjuad (eienent, current_entry_ch); 

ENO; 4 acquisitlon_eh_quad 8. END; 4 entry_ch_quad 4 

OOUBLE PROCEDURE acquisition ch double(elenent); 
VRLUE eienent; 
INTEGER eienent; ENTRY; 
BEGIN 8 acquisitlon_ch_double 8. 

DOUBLE PROCEDURE entry ch double(elenent); 
VRLUE eienent; 
INTEGER eienent; 
BEGIH 4 entry_ch_double 4 

ENTRY; 

acquisition_ch_double ; = 
ch_double (eienent, current_acquisition_ch); 

entry_ch_double : = 
ch_double (eienent, current_entry_ch); 

ENO; 8, acquisition_ch_double 4 END; 4 entry_ch_double 4 
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•EJECT; 
CW.EHT 
t 

WCKEOURE act ch_ptrs (eienent): 
VfiLUE eieiwrit: INTEGER eienent; 

BEGIH 
eienent addr := ch_address*elenent; 
3TPNTR {coupled, coupled address+elenent); 
IF ch debug THEN 

BEGIH 
UHEX(elenent); Uhex.eienent addr.S); 
IF coupled THEH USTRf c") ELSE USTI(" u"); CRLF; 

END; 
ENO •et_ch_ptn: 

THU. KC 22. 1983. 10:21 Rfl PRGE 7 

•EJECT; 
PROCEDURE set_ch_iMeser (tlencnt._valu*, eienent, thanftel.ne); 

VRLUE elenent_va]ue, eienent,~cluwwiel no; 
IHTEGER elenent'value, eienent, cn^nnei'no; f 
BEGIN 1 oet_entry_ch_integer t 

31NW out I ME tct.value: 
elenent_.addr :« urt_disp_int (elen*nt_addr,elenent_value); 

IF ch debug THEN 
BEGIN 

USTftCr); IN*X(channel no); IMEX(elenent value); 
EHO; 

set_ch_ptr« (eienent); 

IF coupled THEN 
BEGIN 

•etjralue; 
set value; 

ENO 
ELSE 
If dwmneljio « chl TflEK 

•et value 
ELSE 

nrt_ditp int (eienent **dr*2, tlinent_value); 
EHO; 1 oet_ch_intef«r & 

PtOCEDOKE oet_eh_e*ouble (elenent_valoe, eienent, channel̂ no); 
VRLUE eienent value, elenentT channeljw; 
DOUBLE elenenfvalue; 
INTEGER elenentT chwswl no; Et 
BEGIN 

SUBROUTIHE eet.value; 
elenent_addr~:» Hrt_diip_dhl (elenent_addr, elenent_value); 

IF ch debug THEN 
BEGIN 

USTR.-D/R"); IJHEXfchannel no); UHex.elenent value,!); 
EHD; 

»et_th_ptr* (eltnent); 

IF coupled THEH 
BEGIN 

•et.value; 
set value; 

EHD 
ELSE 

IF channel_no * chl THEH 
•et value 

ELSE " 
urt disp dbl (eienent etMr+4, eienent value); 

ENO; i oet'ch double t 

SCNTR8LE.UDRK.P08510 THU. DEC 22, 1983. 10:28 fid 

PROCEDURE «et_ch_real (elenent_value. eienent, channel_no); 
VRLUE elenent_value, eienent, chaf.nel_no; 
RERL eienent value; 
INTEGER eienent, channel no; 

BEGIH 
DOUBLE double_ch__value * elenent_value; 
«et_ch_double (e£uble__ch_value, eienent, ehannel_no); 

EHO iet_ch_real; 

PROCEDURE set entry ch integer (eienent value, eienent); 
VALUE eienent value, eienent; 
IHTEGER elenent'value, eienent; 

BEGIN 
set_ch_integer'(elenent_value, eienent, current__entry_ch); 

EHD set_entry_ch__integer; 

PROCEDURE set entry_ch double.elenent_value, eienent); 
VALUE elenent_value, eienent; 
DOUBLE elenent'value; 
INTEGER elenentT 

BEGIN A set_entry chdouble &' 
»et_.ch_double l.elenent value, eienent, current_entry_ch); 

END; & iet_entry_ch_double 8. 

SCHTABLE.U0RK.PDSS1O THU. DEC 22, 1983, 10:28 Afl 

urt_disp quad (elenent_addr+8, elenent__value); 
END; I set_ch_quad 8. 

PROCEDURE iet_entry_ch_quad(elenent.value, eienent); 
VRLUE elenent_vaiue, eienent; 
OUAD elenent'value; 
INTEGER eienent; 
BEGIN I set_entry_ch_quad £ 

»et_ch_quad (elenent_valuel eienent, corrent_entry_ch); 
END; "& iet_entry_ch_quad £ 

PROCEDURE set_entry_ch_real(elenent_value, eienent); 
VALUE eienent value, eienent; 
RERL elenent'value; 
INTEGER elenentT I 
BEGIH & set.entry.chj-eal J 

DOUBLE double_ch_yalue » elenent_value; 
set ch double~(double__ch_value. eienent, current_entry_ch); 

ENO; L set entry ch_reai L 

PROCEDURE »et_eh_quad(elenent__value. eienent, channeijio); 
VALUE elenent_value, eienent, channei__no; 
BUfiD eienent value; 
INTEGER elenentT channel_no; ENTRY; 

• BEGIH 4. »et_entry__ch_quatf i 

SUBROUTINE «et_value; 
elenent_addr := nrt_dnp_quad (elenent_addr, elenent_value); 

IF ch debug THEH 
BEGIH 

«STfi("ll"); UHEXtchannel no); liQUflD(eienent value); 
EHD; 

set_ch__ptrs (eienent); 

IF coupled THEN 
BEGIH 

(et_value; 
set value; 

EHD 
ELSE 

IF channel_.no * chl THEN 
set value 

ELSE " 

http://channel_.no
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•EJECT; END; 
COWIEHT select coupled 

EHO; 4 select_coupled & 

* EXTERNAL SPECIFICAT UN FOR select_eoupled 

• FUHCT10N 
1 To perfom all of the operations involved in selecting 
* functions to be coupled or uncoupled between channels. 

* PRRflrtETER DESCRIPTION: 

* INPUT: none 

» OUTPUT: none 

» EXTERHRL EFFECTS: 

• COnnEHT S: 

* LOGIC I DOTATION FOR select.coupled 

» INTIAL REFINEflENT: 

PROCEDURE select_coupled{coupled, eienent, elenent_nze); 
VRLUE coupled, eienent, eienent size; 
BOOLEAN coupled; 
INTEGER eienent, elenent.size; EHTRY; 
BEGIN 4 select coupled 4 

BOOLEAN POINTER coupled info; 
INTEGER current_ch; 

current ch := current_entry_ch; 
STPHTR ifcoupled__info,~coupled_address*elenent); 
IF (coupied_mfo := coupled) THEN 
IF elenent_nze = qsz THEN 
set_entry_eh_quad 
(ch~quad.eienent,current ch), eienent) 

ELSE ' 
IF elenent_size = diz THEN 
e et__entry_ch_double 
(crTdouble.eienent,current ch), eienent) 

ELSE " 
IF elenent_size = isz THEN 

iet_entry_ch_integer 
(clTinteger(eienent,current_ch), eienent); 

IF ch debug THEN 
BEGIN" 

USTR("telect coupled:"); 
IF coupled THEN UHEX.current ch) ELSE USTRt" uncoupled " ) ; 
UHEX(eienent); CRLF; 

SCHTR9LE.U0RK.PDSS10 IHU. OEC 22, 1983, 10:28 Aft PAGE 12 SCHTRBLE.UORK.PD8510 THU, DEC 22, 1983, 10:2S Rfl PRGE 13 

("EJECT; ••EJECT; 
ESQLEAN PROCEDURE coupled ch (eienent); COnnEHT select entry^ch 
VRLUE eienent; INTEGER eienent; ENTRY; xc**tittt*xt**t*iati*t>*>t< t> tt*ftr*tfn*ttt*ttt**t*tt*tta******tt*'t**i 

EEC-IK 
**tkt**t.tk***it*).kta*tt*l***tttttiit,t**t*tti*tt*tt*t**titli******tt**tt1.ttt 

BOOLEAN POINTER coupied; 
**tkt**t.tk***it*).kta*tt*l***tttttiit,t**t*tti*tt*tt*t**titli******tt**tt1.ttt 

STPHTR (couoled, coupled_addresa*elenent); ; 
coupled_ch := coupled; PROCEDURE partial select entry ch(neu channel); 

EHD coupled_ch; VALUE neu channel; " 
INTEGER neu"channel; ENTRY; 
BEGIH 4 partiai_select_entry_ch 4 

current_.entry_.ch := neu_channel; 

update_ctart_itop_center_span; 

END; 8, partiai_select_entry_ch 4 

PROCEDURE select entry ch(neu channel); 
VRLUE neu channelT 
IHTEGER neu'channel; EHTRY; 
BEGIN i feiect_entry_ch 4 

IF neu channel <> current entry ch THEN 
BEGIN 4 if 4 

IF NOT coupledjrh(rh_itart__f requency) THEN 
get_frequency{FRLSE); 1 before changing entry ch 4 

partial__select_entry_ch( neu_channel ); 
highligiitjienu; 

IF neu_channel = 1 THEH 
leds := leds for chl active 

ELSE 
leds :* leds_for_ch2_acUve; 

annotate_stinulus; 
annotate_nath_cp; 

8elect__active_function(active_previous); 
4 update active function entry display and clear any & 
& partial entry. 4 

IF trace node = single ch THEN 
BECIH~8 if 4 

abort_sueep; 
acquiref control variables ); 
rebuild := TRUE;" 
trace_and__gratieule; 
releasef control_vanables ); 
repaint traces; " 4 also restarts sueep J 

EHD; 4 if"4 

break entry controK current_entry_er. ); 
4 tell brean uhich is the current_entry_ch 4 

http://current_.entry_.ch
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EHO; 1 if 4 

THU, tEC 22. 1913, 10:28 Wl PAGE 14 

If ch debug THEN 
BEGIN" 

USTRC'entry ch"); UHEKntu channel); CULT; 
EHD; 

END select_entry_ch; 

THU, DEC 22, 1983, 10:28 PHI 

ttsaatttt sseaaaa tt<»* 

SCH1 RALE.UORK.P08S10 

•EJECT; 
COnnEHT 
• i»t»tt*it»*»****tti»*ait>**aa*a •*•••*«,•«! 

eai>t*atlae*t**Mia*a*«t(*t»att*iaa»a*i*tti 
PROCEDURE aelect_acoul«ltion_ch(neu_channel): 

VRLUE new channel; 
IHTEGER neu"channel; EHTRY; 
BEGIH 4 aelect_acqumtion_ch 4 

If neu channel <> current acquitition ch THEH 
BEGIN 1 if 4 

current_acquisitlon_ch :* neu_channel; 
brtak_acq_control; ~ 1 usee currpnt_acqutaition_ch global 4 

COnTtEHT also change all other channel-related function*; 

ENO i f ; 
IF ch debug THEN 
BEGIN" 

USIRfacquia ch-); IMEHIneu channel); CRLF; 
END; 

ENO aeJ,tct_acqui!ition_ch: 

SCHT ABLE.UORK.PDS510 THU, OEC 22, 1983, 10:28 Rn 

• EJECT: 
COnnEH! init ch table 

SUBROUTINE init ch table: ENTRY; 
BEGIH 4 init_ch_table 4 

coupled.address : = RORS(ch_table); 
ch_address :* coupled addresst2: 
dunp lize dbl : = RDRSlnax duflp)-ADRS(nin save); 
save~sne"dbl RDRS(nax~save)-RDRS(nin"save); 
last~state_dbl := A0RS{nax_save)-RDRS(lan_state); 

current.acouisition.ch :~ no ch; 4 precede selecl_icqulsition_ch 4 
current_ent.-y_ch := no_ch; 4 precede select_entry_ch 4 

IF ch debug THEN 
BEGIN" 

USTRC'IHIt CH TRBLE: size ="); «HEX(ch table sue); CRLF; 
»STR("cDupIed"); Une«(coupled address,8); CRLF; 
USTR("channer); UHe»(ch address,8): CRLF: 

END; 

EHO; 4 init cn table 4 

UCHTRBLE.U0RK.PD851O 

,ld 

THU, OEC 22, 1983, 10:28 An 

1,1s/" '[0-9]' •// 
1,1s/-.' DEC /DEC / 
1,1s/" '// 
1.«•/!.;]// 
g/DEC 
1,8s/ 'DEC '/ = / 
1,1s/ •!// 
1,8</-\([- ]'\)."\(! 0-91(5,5>\)t/\2 * \1/ 

•tot 



239 
4 , 6 4 1 , 0 8 6 

240 

SCHTRELP. W0RS.PD8S10 IHU, DEC 22, 1913. 10:2! Kfl PAGE 1 

IUSI OFF* 
IUSLIHIU 
PROGRfln chtable_constants( input, output ); 

{ converts a nunber (including leading blankt) in the first 5 characters 
of a line to four nunbera ~ n, 2*n, hex(n), hex(2*n) — and outputs 
the expanded line. 

) 
CONST 

hex_chars = •O12M567!9SBC0EF•; 
llnejiax = SO; {naxinun length of an input line} 
hex_nax « 4; {naxinun length of a hex string) 

IVPE 
line index • 0. .line_nax; 
linejtype « STRING[line_njx]; 
hex index ' 0..hex nax; 
hex~type « 5TRlNGrhex_nax]; 

VRR 
line_in, 
line_out : line_type; 
nunber : integer, 
eamny : line_indcx; 

FUNCTION next nunber:integer ):hex type; 
VRR 

position : hex_index; 
tenp string : hex type; 

BEGIN (hex) 
position := hex_nax; 
tenp string := strrptf '0', hex nax ); 
WILE ( (nunber > 0) AND (position > 0) ) DO 

BEGIN (uhile) 
tenp_stnng{position] := hex_chars[ 1 • (nunber BOD 1G) ]; 
nunber := nunber DIV 16; 
position := position - 1; 

END; (uhile) 
hex := tenp string; 

EHO; {hex) 

BEGIH (chtable_constants) 

'nH':5, 'descnption':1fl ); uriteln( output, 'n':6, 
uriteln! output ); 

UHILE HOT eof( input ) DO 
BEGIH {uhile) 

readln( input, line in ); 
llne_ln := atrrtrinT, line_m ); 

strreadt line_in, 1, dunny, nunber ); 
strdelete( line_m, 1, dunny-1 ); 

SCHTBBU>.U0RK.PD!51O THU, DEC 22. 19!3. 10:2! Rn PRGE 2 

urite(output, nunber:6) ; 
uriteioutput. hex(nunber):5 ); 
uriteln( output, lme.in ); 

EHD; {uhile) 

END. {chtable_constants) 

FCIRCLE.U0RK.PD8S1O THU. DEC 22, 1983, 10:28 RH 

EOflPLEX PROCEDURE pacxed sin cos(angle); 
VALUE angle: 
REAL angle; EXTERHRL. L; 

RERL PSCCEDURE intersect angle! d, n , r2 ); 
VALUE d, r l , r2; 
REAL d, r l , r2; EXTERNAL.L; 

INTEGER PROCEDURE arc(dg_addr,xO,yO, radius,start,angle,nax_r,enhanced); 
VALUE dg addr, xO, yO, radius, start, angle, nax r, enhanced; 
BDOLERN enhanced: 
INTEGER dg addr: 
DOUBLE xO, yO: 
RERL radius, start, angle, nax r; EXTERHRL.L; 

INTEGER PROCEDURE r circle! addr, xO? yO, r, nax r, scale ); 
VALUE addr, xO, yO, r, nax r, scale; 
INTEGER addr, xO. yO; 
REAL r, nax r, scale: EXTERNAL.L; 

INTEGER PROCEDURE x circle! addr, xO, yO, x, nax_r, scale ); 
VRLUE addr, xO, yO, x, nax r, scale; 
INTEGER addr, xO, yO; 
REAL x, nax r, scale; EXTERNAL.!; 

SCIRCLE.IIDRK.PD8510 THU, DEC 22. 1983. 10:28 An 

n6SKL,P,"circle" 
BEGIN 

NFILE cdisolav.uork; 
NFILE Fdispla'y.uorx: 

REAL PROCEDURE ATAH( x ); 
VRLUE x; 
RERL x; 

RERL PROCEDURE SIH( x ); 
VALUE x; 
REAL x; 

RERL PROCEDURE SORT( x ); 
VALUE x; 

COBPLEX PROCEDURE f i t trig! angle ); 
VALUE angle; 
DOUBLE angle; 

EXTERNAL REAL TuoPl, 
Pi, 
Pi2; 

REAL CONSTRHT aspect_ratio := 0.8, 
segnent_density 0.012; 8. 54 segnents/800 pixel radius i 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL. L; 
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1EJECT; 
COmtEHT 
Jtitt*«t t * t J t t l l l t t t t * f*f**t*** 

1 converts angle into a table index, calls table look up and 
* interpolation routine, and converts scaled integer result into 
* a real cosine in register 0 and sine in register 1. 

COTTPLEX PROCEDURE packed tin cost angle); 
VRLUE angle; 
RERL angle: 
BEGIN 1 packed sin cos 4 

fst_tng( DOUBLE. angle**. 17215134*4 ) ); 
AJSEhSLE { 

nOVE.L RO. Rl; 
SURP RO; 
CUt RO; 
CLR Rl 

); 
END; & pached_sin_cas 4 

REAL rtrXEOURf acos( x ); 
VALUE K; 
RERL K; 
BEGIN 4 acot 4 

scat : = Pi2 - A1AH( x / MRI(1 - x*x) ); 
EHD; 4 acos 4 

SCIREL£.WORK.P08SIO 

REJECT; 

connEHT 

THU, DEC 22, 1313, 10:28 RH 

intersect angle W|Ie 

* Returns the angle bctueen the line connecting the centers of tuo 
* circles of radii M and r2 and the intersection point of the tuo 
* circles measured at the center of the circle uith radius r l . 

* "d" is the distance between the centers of the tuo circles, and 
* nust be positive. 

t t t t l * t t t * * t t * t * t t * t t 

RERL PROCEDURE intersect angle, t, r l , r2 ); 
VALUE d. r1, r2; 
REAL d. r l , r2; EHTRY; 
BEGIH 4 intersect angle 4 

a :» RfiS(d); 
IF (rl * d) <• rZ THE* 

intersect angle :* Pi 4 rl circles is on or inside r2 circle 4 
ELSE 

intersect angle :* ac*e( ( r l ' r l • d*d - rt«r2) / (2.0*M*d) ); 
EHD; 4 intersect_angle 4 

Returns TRUE if tuo circles uith radii r l and r? uith centers 
•paced d apart intersect, or if the circle uith radius rl is fully 
contained within the circle uith radius r2. 
Returns FALSE i f the circle uith radius rl lies on or totally 
outside the circle uith radius r2. 

* "d" i i the distance between the centers of the tuo circles, and 
* nust be positive. 

BOOLEAN PROCEDURE circles inter«ect( d, r l . r2 ) ; 
VALUE d. r l , r2; 
REAL d, r l , r2; 
BEGIN 4 circles intersect 4 

d := R9S ( d ) : ~ 
circles intersect := ( (r2*rl) > d ) BHD 

( (r2«d) > rl ); 
ENO; 4 cireUi_mter*ect 4 

SCIRCLE.U0RK.FD8510 

REJECT; 
COnilENT 

Enhanced arcs are draur 

THU, OEC 22. 1983, 10:28 fin 

solid, others art dashed. 

INTEGER PROCEDURE arc(tddr,xO,yO,radius,start,angle,nax_r.enhanced); 
VRLUE addr, xO, yO, radius, start, angle, nax r, enhanced; 
BOOLEAN enhanced; 
INTEGER addr; 4 display aadrecs 4 
DOUBLE xO, 4 x-coordinite of center 4 

yO; 4 y-coordinate of center 4 
REAL radius, 4 radius 0.0 to 1.0 £ 

•tart, 4 angle to start the arc (radians) 4 
angle, 4 angle of arc (radians) 4 
nax r; 4 display units for 1.0 radius 4 ENTRY; 

BEGIN 4 arc*4 
BOOLEAN blank seonenT, 

odd; " 
INTEGER nunber_of_segnents; 
REAL x, tenp_>7 yT a, b; 

radius := radius * nax_r; 

connEHT 
4 constant error (between arc and chord) algorithn 4 
nunber_of_seanents := INTEGER angle / SORTf S.O / radius ) ); 

4 constant length (and intensity) segment algorithn 4 
nunber_of_segnents := IHIEGER( angle * radius * segnen_density ); 

4 adjust nunber_of seoients to odd/even nunber 4 
IF angle ( (0.9S*Tuopi) THEN 

Ddd := TRUE 4 arc: odd > segnents 4 
ELSE 

odd := FALSE; 4 circle: even » seonr-nts 4 
nunber of segnents := ALEFT( BRIGHT.nunber of seanents,1), 1 ) 

+ (IF odd THEN 1 
ELSE 2): 

4 packed_sin_co* loads RO and Al 4 
packed_sjn cos( start ); 
RSSEn&LE[ ~ 

fiOVE.L RO, a; 
rOVE.L R1, b 
h 

x := radius's; 
y := radius*b; 

4 a = cos() 
4 b = sin() 

4 packersm_cos loads RO and Rl 4 
packed sin cos{ angle/REAL(nunber of segments) 
RSSEnBLE. " 

HDVE-L RO, a; 
nOVE.L Rl. b 

4 chord angle 4 

t 1 = CCS() 
4 0 = ! i n ( ) 

SCIRCLE.UDRK.P0851O 

); 

THU, DEC 2 2 , 19S3, 10:28 fin 

addr := nove2( addr. xOtOOUBLf (x*aspe:t_ratjo), yO»DCl!BL£(y) ): 
blank seonenT FfiLEE; 4 first segnent is not blanked 4 
REPEfiT nunber of_segnent» DO 

BEGIH 4 repeat 4 
tenp_x := a*x - b*y. 4 old x has to be used still 4 
y := a*y • b*x; 
x : = tenp x; 
IF (blank'segnent AND (NOT enhanced)) THEN 

addr := nove( jddr, 
xO«DQUBL£(x*aspect ratio), 
yO.DOUBLE.y) 

ELSE 4 not blank_srgnent or enhanced 4 
addr ;- drau( ador. 

xO*D0U9LE(x*aspect ratio), 
yO*00UBL£(y) 

bljnk_seonent :* NOT blank_segnent; 
END; 4 repeat 4 

arc := addr; 

END; 4 air 4 



243 
4,641,086 

244 

SC1RCLE.U0RK.POS51O 

•EJECT; 

connENT 

THU, DEC 22, 1983, 10:28 Rfl 

ENTRY; 

tttt**t*tt*t***»*ttt>l*tt*tttHltt1lt*****tt***ttt1t**f*Kttt» 

IHTEGER PROCEDURE r circlet addr, »0, yO, r. nax r, scale ); 
VALUE addr, xO, yO. r, nax r, scale; 
IHTEGER addr, xO, yO; 
RERL r, nax r, scale; 
BEGIN 4 r circle 4 

BOOLE RH enhance; 
IHTEGER i , 

RERL a! 
d, 
start, 
angle, 
radius; 

radius :» 1.0/(1.0 • r); 
d :* 1.0 - radius; 

IF scale > 1.01 THEH 
j :« 2 

ELSE 
j :* 1; 

FOR i := 1 UNTIL j DO 
BEGIN 4 for 4 

IF circles intersect! d, radius, scale ) THEN 
BEGIN 4 if 4 

a := intersect angle( d, radius, scale }; 
itart := Pi - a; 
angle :* 2 * a; 
IF ( (r « O.O) f)HO (i = 1) ) THEH 

enhance := TRUE 
ELSE 

enhance := FALSE; 
addr : = arc( addr, 

( DDUBLE(xO) • 
DOUBLE! d * 

aspect ratio * 
nax_r 7 
scale 

) , 
) 

DOUBLE(yO), 
radius / scale, 
start, 
angle, 
nax_r, 
enhance 

SCIRCLE.USRN.PD8S10 

d :* 1.0 * radius; 
EHO; & for 4 

r_circle :* addr; 

ENO; 4 r_circle 4 

THU, DEC 22, 1983, 10:22 An PACE 7 

4 for right-half plane circles 4 

THU, DEC 22, 1983, 10:28 RH SCIRCU.1I0RH.PD8510 

ttEJECT; 

COfirit KT 

INTEGER PROCEDURE x circlet addr, xO, yO, *, nax r, scale ); 
VALUE addr, xO, yO, x, nax r, scale; 
IHTEGER addr, xO, yO; 
REAL x, nax r, scale; I 
BEGIN 4 x circle 4 

IHTEGER tenp integer; 
DOUBLE x_:enter, 

y center; 
REAL a? 

d, 
start, 
angle, 
phi. 
theta, 
radius, 
scaled raaius, 
y_offset; 

x := RBS(x); 
IF x = 0.0 THEN 

BEGIN 4 if 4 
4 horizontal line 4 
tenp_integer := INTEGER( nax_r * aspect_ratio ); 
addr~:= no«2( addr, xO-tenp_integer, yO ); 
addr := plot£ addr, xOuenp integer, yO, nomal, aloi. 

EHD 4 i f 4 
ELSE 

BEGIH 4 else 4 
radius := 1.0 / x; 
scaled radius := radius / scale; 
phi :*~Pi2 - RTRH( radius ); 
d := 1.0 / SIN(phi); 
x center := DOUBLE(xO); 
y'eenter := DOUBLE(yO); 

IF circles mteraectf d, radius, scale ) THEH 
BEGIH 4~if 4 

a := intersect_ang]e( d, radius, scale ); 
start := 3.0*Pi2 - phi - a; 
angle ;= 2.0 * a; 
x center := x center + 

DOUBLE! aspect ratio * na*_r / scale 
y_offset := DOUBLE[ nax_r * $caled_radius ); 
addr := arc( addr, 

x_c enter, 
y_center • y_offset, 
scaled__radius, 
start, 
angle, 

SCIRCLE.UORK.PD8510 THU, DEC 22, 1983. 10:28 Rn 

start := Pi2 * phi • 
addr := arc( addr, 

x_ciinter, 
y_center - yjiffset, 
scaled radius, 
start," 
angle, 
nax r, 
FALSE 

EHD; 4 i f 4 
END; 4 else 4 

x_circle := addr; 

END; 4 x_circle 4 

EHDf 
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IMTEttft CDNSTflMT c*d_»top :» 311, 

cnd_illegal : - 335, 
cnd_ref_potition :• 3S9, 

cnd_illegal : - 335, cnd_awto_*cale :« 390, 
end enter :* 336, ewTcenter :* 391, 
cmful :> 337, cwTtpan :* 392. 
cnd~u2 :* 338, cnd_respenee_nenu 393, 
cnd~u3 :> 339, cnd'ttinulue'nenu :* 39*, 
end u4 :» 340, cnd~cal__nenu":« 395, 
cnd_nkrval ;* 341, cnd_.diipiay_nenu : = 396, 
end up : = 342, cnd_narker_nenu := 357, 
end'doun := 343, cnd_ty*ten_nenu :* 398, 
cnd_entry_off := 344, cndjrior_nenu : a 399, 
end'eave T= 345, cnd_neaf«renent_reitart :* 400, 
o t d ' w v c j :• 346, end~e^onain_nenu~:s 401, 
end »eve~2 :» 347, Cnd_atwrt_connand : » *02, 
ewfoave~3 :* 348, end input'data : > 403, 
cnd_Mvc_4 :« 349, cnd'inpwOornatled :• 404, 
end save 5 :» 350, cnd'iflput'raul :« 405, 
cnpfrccatl :* 351, cnd~inp«t~rat.2 :» 406. 
end recall 1 :* 352, end~input~rau3 : » 407, 
end recall 2 :* 353, cnd~input~rau4 :* 408, 
end recall 3 :» 354, ejtdlinput~tal coeffl 409, 
end recal l '* :> 355, cnd__u»p4tt_eareoeff2 :« 410. 
e n d ' r t c a i r s : « 356, cndjnput cel"coeff3 :« 411, 
cnd_racall_lait :> 357, end i n f M r t ' c a r c M f f * :• 412, 
end_t#e_»enu :« 358, cnd~input~cal~ceeff5 :« 413, 
end copy :* 3S9, cnd~iiiput"cal~eoeff6 :« 41*, 
oid_doc := 360, cnd~input"carcoeff7 : « 415, 
end quote :« 361, end input cal coeffS :* 416, 
CHd'label :« 362, citf"input~cel~co«rr9 :• 417. 
cmfkey 1 :* 363, cnd~input"caI~coeff10 :» 418, 
end key 2 :* 364, cnd"input"eaOoeffll :* 419, 
end key 3 :« 365, c«d~input""cal~eoeff12 :»420, 
end key 4 :• 366, cnd'block^a 421, 
cnd~key~5 := 367, cnd~outp«t_foniatted : « 422, 
end key 6 :« 368, cnd_output~active 423, 
cnd_key_7 :* 369, cnd~output%art(er :« 42*, 
end key 8 := 370, cnd~output~ttatu« :* 425, 
cnd~eM~:»'37l, cnd_output_id := *26, 
end t11 :« 372. cnd_output_data :« 427, 
cnd~«!2 := 373, cnd_output_ra«l := 428, 
end s21 := 37*, cnd_output_rau2 :* *29, 
crrd"s22 := 375, cnd_output_rau3 I* 430, 
cnd_nag :* 376, cnd_output_rau* : * 4 3 1 , 
cnd_phaee := 377, cnd~output~cal coeffl := 432, 
end ch2 := 378, end~output_carcoeff2 := *33, 
cndjielay :» 37?, end~output*cal~eoeff3 :* 434, 
cnd_polar 380, cnd_output_cal_coeff* : » 435, 
cnd_paran_nenu := 381, cnd_output~carcoeff5 :« *36, 
cnd_fornat_nenu :* 382, cnd"outpuOal~coeff6 :» 437, 
cnd_pretet :* 383, cnd_output_cal~coeff7 : » 438, 
cnd_local :* 38*, end_output~cal~coeff8 :« 439, 
cnd'ocale := 385, cnd~output~carcoeff9 :* 440, 
end ref value : = 386, crfd~outpuOal~coefflO : « 441, 
cnd_ttart :» 387, cnd~output~eal"coeff11 :* 442, 

end eutput'eafcoeff 12 :» 443, 

T H U , K C 2 2 , 1 9 1 3 , 10 : 2 1 M P A C E 2 

CCnOCRSE.U0«K.PDS5:O 

cnd_output_nenory := 444, 
end output error := 445, 
ciufhpib_talk := 446. 
end_srq_nask := 447, 
crtd_clear_status := 448. 
cnd'xferjiinary := 449, 
cnd_xfer_ascu := 450, 
cmTxfer~ieee2 :* 451,. 
cndjtfer~ieee1 :* 452, 
cnd_keycode :• 453, 
cnd_outputJ>lot :=454, 
cnd_nonltor ; s 455, 
cnd_n_groupt_hpib := 456, 
cnd~output_key :* 457, 
cnd~cal_setj := 458, 
cnd~cal~set~2 : 
cnn_cal_aet_3 : 
CHd_cal~set_4 
cnd~cal~set~5 : 
cnd_cal_eet_6 : 
cnd~cal3»eO : 
cnd^caOet'l :« 465, 
cndjjroupO :* 0; 

THU, DEC 22. 1983, 10:28 Hn 

' 460 
461 

:= 462 
• 463 

FCnDCPSE.U0RK.PDS51O IHU, DEC 22, 1983, 10:28 fill 

C O H H E H T 
This ii a softuare generated file 
Change! nult be nade In SKIHFO.UOnK 
Run GCHSK.LflHI to re-generate file: 

SU6S0UTIKE procO; EHTRY; 
BEGIH 

C R S E connand token-335 O F 
BEGIH 
1 335 I 
uamCinvalid connand); 
I 336 1 
keypad entry(eO); 
S 337 i 
keypad entry(eO); 
i 338 I 
keypad entry(e3); 
8. 339 i 
keypad entry(e6); 
C. 340 I 
keypad entry(e9); 
i 341 8, 
narker value entry; 
1 342 1 
• tep_entry(«tep up); 
1 34 3 8. 
step entry(step doun); 
5 344 I 
select active function(active off); 
i 345 1 
gen save nenu(5); 
i 346 S " 
savet 1 ); 
1 347 S 
save( 2 ): 
t 348 S 
se«e( 3 ); 
1 349 1 
savet 4 ); 
J 350 1 
save( 5 ); 
1 351 8 
gen save nenu(6); 
8. 352 8, " 
recalK 1 ); 
t 353 8 
recalK 2 ); 
1 354 S 
recalK 3 ); 
8. 355 8 
recall! 4 ); 
i 356 S 
recalK 5 ); 
8. 357 1 
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recall! 8 ); 
i 358 1 
gen nenu(TRPE Km, 0); 
4 359 4 
9tn nenulCOPV nENU, 0); 
4 3&> 4 
uem(connand_not inplenented); 
1 361 4 
select active functiontactive off); 
8 362 4 
s«lect_active functiontactive off); 
4 363 4 
process softkey!)); 
4 364 4 
process ooftkey(2); 
4 365 I 
process Mftfcay(3); 
4 366 4 
process MftkeyH); 
4 3t? 4" 
process eoftksytfa); 
t at i 
process Hftkcy(S); 
4 3(9 4 
pevcass_ppftkly(7); 
4 370 1 
process softfcey!a*); 
4 371 4 
select entry ch(1); 
1 372 4 
B E G I N t an 4 

hilight_off( cndjaserl, cnd_user4); 
iveu_paraneteKslT); 

EHO; 4 s11 4 
4 373 4 
etrciK 4 si2 4 

hiliaht_off( cndjjserl, cnd_ueer4); 
neu_paraneter(s12); 

END: 4 S12 4 
4 374 4 
BEGIH 4 s2l 4 

hilight_off( cndjjserl, cnd_user4); 
neu_paraneter(s2T); 

END; 4 s21 4 
4 375 4 
BEGIN 4 s22 4 

hilight_off( cndwuserl. cnd_user4); 
neu_paraneter(s22); 

ENO; 4 a22 4 
4 376 4 
neufomat! fnt log_nag ); 
4 377 4 
neu fornat! fnt_phase ); 
4 378 4 
select entry ch(2); 
4 373 4 
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neu fornat! fnt delay ); 
4 3*0 4 
neu fomat( fnt 2 snith ); 
4 381 4 
•en iiei>u(KKflrl KM), 0); 4 382 4 
Jen nenulFOWIAT KM), 0); 
4 383 4 
recall_preset state; 
4 384 4 
gen nenulHFU KKU, 1); 
4 385 4 
select active functien(active scale); 
4 316 4 
select active function(active ref value); 4 247 4 " " " 
ecltct active stinulua(active start); 4 388 4 
•elect active stinulus(*ctive stop); 
(319 4 
Hitct active function(activt refpos); 4 390 4 " 
«utp scale: 
I 391 4 
•elect active iti«ulvs(«ctivt center); 4 392 I 
select active ftiiwlwfactive epan); 
4 393 4 
gen ntmi(RESrl)KSE HEW, 0); 
4 394 I 
gen nenuISTlnUUIS HEW, 0): 
4 396 4 
gen nenulCAL nENU, 0); 
1 396 4 
gen nenutOISPLRY rtEHU, 0); 
4 397 4 
BEGIN 

select narker! active narker ); 
gen nenuMSRKER BENU.'O); 

•END; " 

gen nenulSYSTEn nENU, 0); 
4 399 4 
previous nenu; 
4 400 4 ~ 
neasurenent restart; 4 401 4 
gen nenufDDnfllN nENU, 0); 
4 402 4 
abort connand :» TRUE; 
4 403~4 
pub lb input select! data input ); 
4 404 4 
pub_ib input select! fomatted input ); 
4 405 4 
pub_ib_input_oelect( rau1_input ): 
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4 406 4 
pub lb input select! reu2 input ); 
4 407 i 
pub ib input select! rau3 input ); 
1 40 8 4 
pub ib input select! rau4 input ); 
4 409 4 
pub ib input select! cal coeffl input ); 
4 410 4 
pub ib input select! cal coeff2 input ); 
4 411 4 
pub ib input select! cal coeff3 input ); 
4 412 4 " 
pub ib input select! cal coeff4 input ): 
4 4T3 4 
pub ib input select! cal coeff5 input ); 
4 414 i 
pub ib input select! cal coeffG input ); 
4 415 4 
pub ib input select! cal_coeff7 input ); 
4 416 4 
pub ib input select! cal coeff8 input ); 
4 4T7 4 
pub lb input select! cal cueff9 input ); 
4 418 4 
pub ib input select! cal coeff 10 Input ); 
4 419 4 
pub ib input select! cal coeffll input ); 
4 420 1 
pub ib input select! cal coeffl2 input ); 
4 4?1 4 
pub ib input; 
4 422 I 
pub ib output select! fomatted output ); 
4 423 4 
pub ib output select! active output ); 
4 424 4 
pub ib output select! narker output ); 
4 425 4 
pub ib output select! status output ); 
4 426 4 
pub ib output select! id output ); 
4 427 4 
pub_ib output select! data output ); 
4 428 4 
pub ib output select! raul output ); 
4 .429 4 
pub ib output select! rau2 output ); 
4 4 » 4 
pub ib output select! rau3 output ); 
4 431 4 
pub ib output select! rau4 output ); 
4 432 4 
pub ib output select! cal coeffl output ); 
4 433 4 
pub_ib_output_seiecT( cal_coeff2_output ); 
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4 434 4 
pub ib output select! cal coeff3 output ); 
4 435 4 
pub ib output select! cal coeff4 output ); 
4 436 4 
pub ib output select! cal coeff5 output ); 
4 437 4 
pub ib output select! cal coeff6 output ); 
4 4 38 4 
pub ib output select! cal coeff7 output ); 
4 439 4 
pub ib output select! cal coeffS output ); 
4 440 4 " " " 
pub ib output select! cal coeff9 output ); 
1 441 4 
pub ib output select! cal coefflO output ); 
4 442 4 
pub ib output select! cal coeffll output ); 
4 443 4 
pub ib output select! cal coeff12 output ); 
4 444 4 
pub ib output select! nenory output ); 
4 445 4 
pub ib output sslect! error output ); 
4 44 6 4 
pub ib output; 
4 44 7 4 
select active function! active eronask nrinary ); 
4 448 4 " " 
dear serialjjoll; 
4 449 4 
pub ib fomat select! output binary); 
4 450 4 
pub ib fomat select! output ascii); 
4 451 4 
pub ib fomat select! output ieee double); 
4 452 4 " " 
pub ib fomat select! output ieee single): 
4 453 4 " ~ " 
eelect active Function! active keycode ); 
4 454 4 
pub_ib output seiect(plot output); 
4 455 4 
BEGIN 

trap 15 type := nomal trap 15; 
!RRPtl5l; 

EHD; 
4 456 4 
select active function(active noroups hpib); 
4 457 4 
pub ib output select! key output ); 
4 458 4 
select default set! 1 ); 
4 459 4 
select default set! 2 ); 
4 460 4 
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•elect default tet( 3 ); 
i «i i 
select default set( 4 ); 
1 462 i 
select default set( 5 ); 
A 463 i 
select default_set( 6 ); 
& 464 £ 
select default set( 7 ); 
1 465 1 
select default set( 8 ); 
EHD; 
ENO procO; 
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IF 111 
ITllE 
MFI L£ 
NFILE 
NFILE 
WILE 
NFILE 
NFILE 
NFILE 
NFILE 
•FILE 
•FILE 
"TILE 

cdlrtgr.uork; cresp.uork; cstin.uork; cparans.uork; cfornat.uork; edotwui.uork; ccalnenu.uork; cttdncnu.uork; cdiSD.uork; cplot.uork; cnkr.uork; ctys ten.uork: ccndcase.uork; 
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1 • 
9 = 

10 = 
11 = 
12 = 
13 « 
18 = 
26 = 
28 > 
29 = 
35 -
36 = 
3? = 
38 = 
39 = 
40 = 
41 • 
42 « 
43 = 
44 • 
45 « 
46 •• 
48 = 
49 = 
50 = 
51 : 
52 a 
53 = 
54 = 
55 = 
56 = 
57 • 
58 = 
59 * 
60 = 
61 = 
62 • 
63 = 
64 : 
65 : 
66 = 
67 = 
68 -
69 -
70 = 
71 > 
72 : 
73 = 
74 : 
75 •• 
76 •• 
77 = 
78 •• 
80 -
81 : 

c n d _ d i r e c t o r y 
c n d _ d i r e c t o r y _ o f f 
C n d j i e x t _page 
cnd_prev_pe,Qe 
c n d _ f i r s t _ j a g e 
cnd_lait_pace 
cnd_nachine_ounp 
end nore 
e n d ' f i l e 1 
e n d _ f i l e _ 2 
c n d _ f i l e ? 
cnd_reg_1 
cnd_reg_2 
cnd_reg_3 
cnd_reg_4 ^ 
cwd_reg_5 
cnQ reg G 
cnd_reg_7 
c n d _ r e g _ t 
cnd_elect_delay 
cnd_auto_delay 
endjhase_of f set 
c n d _ i f _ a v g _ o n 
c n d _ i f _ a v g _ o f f 
cnd_snoothing_on 
tnd_»noothing_off 
c n d _ i f _ t e s t _ p o r t 
c n d _ i f _ r e f jiort 
c n d _ i f _ n o _ g a i n 
cnd_if_12db_gain 
cnd~lf~24dt3~g( in 
cnd_if_36db_gain 
e n d _ i f _ 4 8 d b _ g a i n 
c n d _ i f _ g a i n _ a u t o 
cnd_pouer_nenu 
cnd_sueep___Une 
CnO n_poxnts nenu 
cnefcu 
e n d j m e p t 
cnd_stepped 
cnd_51_points 
cnrfJQt j J O i n t s 
c n d_201_ p o i n t s 
cnd_401 j j o i n t s 
cnd_source_pouer 
cnd_pcuer__slope 
c n d _ p o u e r _ s l o p e _ a f f 
c n d _ a t t e n _ p o r t 1 
c n d _ a t t t n j ! o r t 2 
cnd_hold 
c n d _ t i n g l e 
cnd_n_groups_kbd 
cnd_contmuous 
c n d _ c c u p l e _ s t m u l u s 
Cnd_uncoupTe_Sllnulus 
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83 = end userl 
84 = cndjmr2 
85 E cnd_uier3 
86 ' enfl_usfr4 
87 = cnd_redefinej)aran 
93 * cnd_label_paraneler 
94 = cnd_redefine_done 

118 » cnd~convert_off 
119 » cnd~convert~recip 
120 1 cnd~convert3to_z 
121 = cnd~convert*to3' 
122 = cnd_sur 
123 • cnd_Unear_nag 
124 * cnd'linear^polar 
125 * cnd~log_polar 
126 ' cnd_inag_vs_real 
127 = cnd_y_snith~ 
128 = cnd_magwary 
129 * cnd_real 
130 • end'f req_donain 
131 * cnd_loii_pas(_request 
132 * cnd_tirW_donain 
133 * cnd"auK_donain 
134 = Cnd_setup_tine_donain 
135 * cnd_ietupjate_donain 
136 • cnd_tdr donain 
137 < cnd~tdr~step 
138 = cnd_tdr_itipulse 
139 = cnd~nax~tine_uindou 
140 « cnd~nornal_tine_uindou 
141 • cnd_Min_tine_uindow 
142 * cndjgetejm 
143 « cndjatejiff 
144 * cnd_gate~start 
145 • cndjate~stop 
146 * cnd_gate_center 
147 s cnd_gate_ipan 
149 * cnd__nax_gate_uindou 
150 * CMd^ide^gatBjJindou 

151 * end^nornal_gate_uindDu 
152 - c«dj.in_gate_uindou 
153 * cnd_correction_on 
154 * cnd~correction_off 
155 * end correction default 
156 • cmfcal kit 1 ~ 
157 = cnd'cafkiO 
159 * cnd_ref_plane_nenu 
162 = cnd_nodify c«il_klt_1 
163 * cnd"nodify~cal~lm~2 
164 = cnd~delete~cai 
165 ' cnd_ref_plane_l 
166 * enduref_plane_2 
167 - cnd_f req_setup 
16S s cnd_respanse_type 
16? = end" \_eortJ_typt 
170 - tnd~1_port"2_type 

file:///_eortJ_typt
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171 o end„tinple_2j>ort_type 
172 * cnd"2_port~type 
173 * ci»fl_por11_itd1 
174 a cnd_port1_itd2 
175 • endjmrtC»td3 
176 » end_doneJj» rt_on_1 
177 • cndj»rt2_«tdl 
178 • cnd_port2~itd2 
179 • cnd_port2~otd3 
110 • c«d_donf_Tjx>r\_on_2 
181 • cnd~c*l_nt f lect ion" 
182 • end_cal_thru 
113 * cnd~eal~ifolation 
184 « crrd7done_2jwrt 
185 • end^o^-ne.reflection 
116 • end fud t r e n t n i t i w n 
187 « i^~fHd"i«tch 
111 « ei^_rev2trjntniieion 
119 « c « f revjutch 
190 * ciid~done_trane 
191 • cnd~onit~nolition 
192 * cnd_fwd_iiolation 
193 * cnd^rev'ieolition 
194 * cnd~o<»fl€_liolation 
195 » cnd~cal_*iiiple_reflection 
196 * i3rt_cal_iinple_thru 
197 * cnd~cal~iincle"isolation 
198 * cwTdone" tinple r e f l t e n on 
199 - end cjaae i tdf 
200 • end ela«t_etd2 
201 • cnd~clatritd3 
202 « cnd~cla»i_etd4 
203 • end clais ltdS 
204 • cnd'cla»'>td6 
205 * cnd_claei_»td7 
206 « end c l a n done 
209 « cnd~telect_ttd 
210 » cnd~ipecify_clai»ee 
211 » cnd~label classes 
212 * c n d j a b e l ^ c a l j i i t 
213 * cnd_ealj<it_defined 
214 « cnd~defIrw_open 
215 « end_difine_»hort 
216 » end~define_load 
217 = cnd'def ine_air_l ini 
218 a cnd_defme_2 
219 » cndjjpen_cO 
220 = cnrf~open"cf 
221 » cnd_open_c2 
222 * cnd'tpeclfy of f tet 
223 ' c«d"label_cal_itd 
224 = cnd_cal_std_defined 
225 • cnd~fixed_load 
226 • cnd^$liding_load 
227 * cnd_offset_delay 
228 » e«d~offset~loss 
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» endjrffsetjfO 
• cnd~offset_nin_f 
* c»dj)ffs*t_nax_f 
• end^coa* 
• end waveguide 
* cndj»rt1Jit_»td 
1 end_port1_2nd_std 
• end_port1~3rd_atd 
« endjhart2~1«t~»td 
» cnd_port2~2nd"ftO 
* c*d_port2~3rd_std 
c cnd_sttf_class"spocified 
" Cfid~trant_fud_«t(3 
» cnd~trans_rev_std 
» end'f req_raip~*td 
• cnd~single_ch 
• cnd_ckial_ch 
> cnd~data~ 
» cndjien 
• end2d_and_n 
* cnd~nath ~ 
* c w f d _ i n t o j i 
* cnd~overlay 
* cnd^epUt 
• ci*d_nenory1 
• cmf~nenory2 
• CMlj,enory3 
• ciid^nenory* 
* cixTr«rwry_chl 
» cnd"nenory_ch2 
• cnd_d_plui_n 
* c«d_d_ninue_« 
* cnd~d~npy_n 
* end^d_div~n 
« cndj)Tot_all 
* cnd_plot~trace 
» cnd_plot~graticule 
* cnd_plot_narher 
= end j>lot_text 
» cnd_ch1_p«n 

" cnd_list_trace 
« cnd_eysten_parani 
* cnd^opjiarans 
* cndjjuadrantj 1 
= c«djauadrant~?1 
= cnd_quadrant_12 
= end_quadrant_22 
• end"qwadrant_full 
• cndjjenl 
• cndjen2 
= cnd_pen3 
= cnd_pen4 
= cnd_pen5 
= endjien6 
» cndjjen7 
* cnd_pen8 
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292 cnd_print_parane 
293 Cnd_plot_pa ram 
294 = cnO_next_op_paran 
295 cnd_narkeM 
296 end_narker_2 
297 • end_narker_3 
298 a cnd~narker_4 
299 a cfid~narker~5 * 
300 i end" narker'off 
301 B cnd_delta_narker 
302 - end" re f j ikr l 
303 > cnd~ref_nkr2 
304 Cnd~ref~nkr3 
305 > end_ref_nkr4 
306 I cnd'ref.nkrSj 

cnd_no_ref_nkr 307 • 
cnd'ref.nkrSj 
cnd_no_ref_nkr 

308 B cnd_nhr_to_nm 
309 B end nkr to nax 
310 B cwMJtle ~ 
311 « cnd_hpib_info 
312 • cnd"crt_off 
313 • end̂ eervicê nenu 
317 S cnd~eraie_title 
318 E end title done 
319 a cnd_85lO_addr 
320 ' cnd_«ysten_bus_addr 
321 E cnd t̂ource.addr 
322 I cnd2test_eet_addr 
323 - cnd_plotter_addr 
324 • cndjirinter_addr 
325 a cnd_Juto_end_addr 
326 a endjiaei7thru_addr 
327 B cnd_reviiion 
328 B cndj)rivib_loeal 
329 « cnd_pnvib_renote 
330 S end_if jam_nenu 
331 » cnd_p»ek_poke_addr 
332 cndj,eek 
333 cnd_poke 
334 B cnd_teit_nenu 
335 = cnd~illegal 
336 B cnd~enter 
337 B cnd_u1 
338 * cnd"u2 
339 * cnd_u3 
340 cnd_u4 
341 = cnd~nkrval 
342 » cnd_up 
343 a cnd_doun 
344 a cnd_entry_off 
345 a end̂ save 
346 a cnd%ave_1 
347 s cnd"iave~2 
348 a cnd_»ave_3 
349 s cnd~tave_4 
350 * cnd~«ave_5 
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351 ' end recall 
352 <= end recall 1 
353 = cnd~recair2 
354 = end recall 3 
355 * cnd_recall_4 
356 * end recall_5 
357 = cnd^recalOast 
358 « cnd~tape_nenu 
359 » cnd~copy 
360 « end'doc 
361 = cnd~quoie 
362 = cnd~label 
363 = cnd"key 1 
364 > end key 2 
365 = cnd_key_3 
366 = end key 4 
367 = end'key 5 
368 = end key 6 
369 > end key 7 
370 » end key 8 
371 « end chl 
372 = cnd~t11 
373 = c*d"i12 
374 > end t21 
375 = cnd_i22 
376 ~ cnd_nag 
377 = endjihase 
378 = end ch2 
379 = endjelay 
380 ' cndjiol^r 
381 * cnd_paranjienu 
382 « end_fornat_nenu 
383 * cndjjreeet 
384 = endjocal 
385 « cnd_icale 
386 * cnd~ref_value 
387 = cnd^itart 
388 = end~itcp 
389 » cnd_ref_potition 
390 » cnd%uto_icale 
391 = cnd~center 
392 = end'apan 
393 = cnd_responie_nenu 
394 B cnd_itinulus_neftu 
395 = cnd_cal_nenu 
396 » cndjJl«play_nenu 
397 = cnd_narker_nenu 
398 = cnd_tysten_nenu 
399 a cndj>nor_nenu 
400 = cnd_neasurenent_restart 
401 e cnd_donain_nenu 
402 = cnd~abort_connand 
403 * cnd_input_data 
404 = cnd~input~foniatted 
405 = cnd_input_raul 
406 = cnd_input_rau? 
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407 . 
408 • 
409 ' 
410 • 
411 • 
412 • 
413 i 
414 = 
415 • 
416 : 
417 • 
418 •• 
419 • 
420 ' 
421 > 
422 • 
423 • 
424 < 
425 i 
426 •• 
427 • 
42S : 
425 • 
430 > 
431 > 
432 • 
433 •• 
434 : 
435 
436 •• 
437 . 
438 
439 i 

440 ' 
441 < 
442 •• 
443 • 
444 ' 
445 ' 
446 •• 
447 
448 
449 
450 i 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 

Cnd_input_rau3 
cnd_mput_rau4 
cnd_input_cal_coefn 
cnd_inputj:alj:oeff2 
cnd_inpuOal~coefF3 
cnd_input_cal~coeff4 
cnd_lnput_cal_coef f5 
cnd_input_cal_coeff 6 
cnd_input_cal_coef f 7 
cnd_mput_ealj:oeff8 
cnd_lnputj:al~CDeff9 
cnd_input_cal_coefriO 
cnd_input~cal_coef Fl 1 
cnd~input~cai~coefF12 
cnd_block_a 
cnd_output_Fomatted 
cnd_output_active 
cnd_output_narker 
cnd_output_status 
cndj>utput~id 
cnd_output_data 
Cndjwtput~reu1 
cnd~output~rau2 
cnd_output_rau3 
cneToutputj-airf 
cnd~output~cal_coef f 1 
Cnd_outpul_cal_coeff2 
cntToutput'cal^ceeffS 
cnd_output_cal_coeFf4 
Cf»d~output~cal_coeff5 
cnd_outputj:al_coef F6 
ci»d_output_cal_coeff7 
cnaToutput'cal̂ coeFFS 
cnd~o«tpul~cal~coeff9 
cnd_outcut_cal_coe f F10 
cndjhjtput'cal _coef fl 1 
cnd_output_calj:oef F12 
cnd_oulput_neno ry 
cnd_output_error 
cnd~hpib_talk 
cnd_sro_nask 
cnd_dear_status 
cnd_xfer_binary 
cnd_xfer_aicil 
cnd_xfer_ieee2 
cndjifer_ieee1 
cnd_xeycode 
cnd_output_plot 
C n d j i o n i t o r 
cnd_n_groupsJipib 
cndj)utput_key 
cnd~cal_set_l 
Cnd_cal2ser2 
cndj:aOet~3 
end~cal_eet_4 
cnd~cal set 5 
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463 = end cal set 6 
464 = cnd_cal~eet_7 
465 = end cal set 8 
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!job endded,Horn.cd8510,uork;outdass=,1 
Icontinue led 
e ekirfo.uork 
F xenddeel 
v/" >\[/d 
Lis/" "\[// 
1,8s/\i[-\i]'\l «// • 
1,»s/- V/ 
ll~ *Ui 
1,«s/['fi-2-a-z-0-r ].««// 
1,»s/(/,/ 
»s/./;/ 
Oa 
n6SKL,P BEGIH 
BFIIE ccnddecl.uork:- 4 
• LIST; 
IHTEGER TRBLE yenddeel :• 

ta 
ENDS 

uq xenddeel 
>purue yenddeel 
'build ycnddecl:rec=-1276, ,v,ascii:disc=500 
!con68k xenddeel, ,ycnoded 
led 
e yenddeel 
)u ucnddecl.uork 
uq dcnddeci.uork 
•purge xenddeel 
Ipurae yenddeel 
•tell libm.pd8510: 
Itell ucc.pdBSlO: " 
'eoj 

1,/ DEC /-2d 
I 

? DEC ? 

.,<d 
i .»«r *[o-9]« <// 
\,tsl'.' DEC /DEC / 
Lis/" •// 
1,«s/[,:]// 
9/OEC /.-1..J 
1,1s/ «CEC •/ • / 
1,»s/ ' I / / 
l . l s n d " ]'\).*\([ 0-9]<5,5)\)<A2 • \1/ 

jenddeel done = 
:======== jenddeel done : 



255 
4,641,086 

256 

SCnOS.HORK.PDESlO IHU, DEC 22. 1983, 10:29 W1 PAGE 1 SCIIDS.UORN.PDSSIO THU, DEC 22, 1913, 10:29 Afl PAGE 2 

n68Kt.,P,Hcnd!" ELSE 
8EC1H se!ect_active_function( uhich_function ); 

ari l ! ccndcase.uoife; END; 4 select_active_stinulus 4 
•FILE cparans.uork; 
•FILE cfomat.uork; 
•FILE cpnvib.uork; NFILE fcndcase.uork; 
•FILE cdguser.uork; 
•FILE fparan.uork; ENDS 
•FILE cehtable.uork; & use before fcontvar 2, 8. for «jx_ch, ch_donam 4 
•FILE fcontvar.uork; 
•FILE fchtable.uork; & for entry ch integer 4 
•FILE fchtab3.uork; 
•FILE fchdata.uork; 1 for eutepjwde 4 
•FILE fcentrol.uork; 
•FILE fiocnfig.uork; 
•FILE fbreak.uorti; 
•FILE cnessag2.uork; 4 for coiwrandjwt inplenented and ovt_of_range & 
•FILE rutil3.uork; ~ " 4~for uam & 
•FILE factive.uork; 
•FILE faetive2.uorfc; 
•FILE cnenu.uork; 
•FILE faverage.uork; 
•FILE cdatap.work; 
•FILE foutpot.uork; 
•FILE fpubib.uork; 4 for local key 4 
•FILE frifo.uork; 
•FILE ffifw.uork; 
•FILE edetwgxx.uork; & for trap 15 type, etc. 4 
•FILE fdatangr.uork; 
•FILE fconnand.uorh; & for abort connand and connand token 4 
•FILE fnenu.uork; 
•FILE fstimiii.uorfc; 
•FILE fnarker2.uork; 
•FILE fplotter.uork; 4 for plotting duplay arcai via HPIB 4 
PROCEDURE neuJomat( fomat_type ); 

VALUE fornat type: 
INTEGER fornat'type; EXTERNAL; 

PROCEDURE select active_stim.lus[ uhich_function ); 
VRLUE uhich function; 
INTEGER uhich/unction; 
BEGIN 4 select active stinulus 4 

INTEGER donam; 
donain := entry_ch_integer( ch_donain ); 

IF ( (sueep_node = single_pt) AND 
(donain " tinejtanam) RHD 
(oonain *•> tdr donain) 

) THEN 
select_active_function( active_cu ) 

FChV9X.U0RK.PD851O THU, DEC 22, 1983, 10:29 Rfl PAGE 1 SCHV9X.U0RK.PD851O THU, DEC 22, 1983, 10:29 Rn PAGE 1 

RERL PROCEDURE CHV92(string, index); f168KL,P,"CNV9X" 
VfiLUE string; BEGIN 
ALPHA string; EXTERHRL DOUBLE flYHRfl; 4 nultiplier nomalize address ' XTFFFF922 4 INTEGER index; EXTERN",L; EXTERHRL DOUBLE flYHRfl; 4 nultiplier nomalize address ' XTFFFF922 4 

QURD PROCEDURE CHV9fl(string, index); EXTERHRL DOUBLE LLDRO; 4 nultiplier nantusa address * ZFFFFF9" 4 
VALUE string; EXTERNAL BYTE RDEXP; 4 nultiplier exponent address = IFFFFF912 4 
flLPHn string; REAL PROCEDURE CHV32(Jj; 
IHTEGER index; EXTERHRL; VALUE d; IHTEGER index; EXTERHRL; 

DOUBLE d; EXTERNAL; 
INTEGER COHSTRNT length := 0, 4 string indices 4 

size := - 1 ; 
BYTE CONSTANT end of line := ZOR: 4 line-feed 4 
BYTE CONSTANT nax chars := 18; 4 99999S999999999S99 or 4 

4 +9.99999999999£*11 4 
IHTEGER COHSTRNT nax digits :* 18; 4 1E18 - 14 
QURD CONSTANT nax~integer := 10000000000COOOOOOO; 

4 1E*18 * naxjigits • 1 4 
DOUBLE COHSTRNT nax nantissa:= Z7FFFFFFF; 4 2147483647 4 
DOUBLE CONSTANT nax nantusa div 10 

:= ZCCCCCCC; 4 214748364 4 
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•EJECT; 
COWlENT CNV92 RERL PROCEDURE CHV52(string, index); 
S«tt**t****t**l**lt*tM VRLUE string; 
* AlPHR string; 
« EXTERHRL SPECIFICATION FOR: CNV92 INTEGER index; EHTRY; 
• 

BE LIN 4 CNV92 4 * FUNCTION: 
* ID convert an ASCII character string nunber representation into IYTE POINTER Str > string; 
* a REAL nunber representation. Acceptable strings are a super- BYTE resull_exponent; 
* set of the NR., NR2, and NR3 representations of RNSI X3.42-1975, BOOLEAN negative; 
* "Anertcan National Standard for the Representation of Nuneric Values BOOLEAN negative_exponent; 
* in Character Strings for Information Interchange". These are the INTEGER exponent! 
* nunber representations recomended by the IEEE P?2S/draft 11, INTEGER exponent adjust; 
* "Draft Code and Fomat Conventions for Use uith IEEE Standard INTEGER •tnng_len5th; 
• 4II-197S Digital Interface for Programable Instruncntation". DOUBLE nantissa; • 4II-197S Digital Interface for Programable Instruncntation". 

RERL reai_reeult; 
* The strings accepted are defined by: 
• nantissa :* 0; 
• string ::« ' •* {'•'I'-'} digit" { V digit) negative :• FALSE; 
* { {'ETe'} C « T - T *> ttisn* } string length :* str[length) - index « 1; 
* IF strlngjength * 0 THEN 
* Bhere: digit ::« '0'|M'I'2'1'3't*4'I'5"]'6*1*7*1*«* GO TO abort; 
* { I " > 0 or 1 occurrence IF etrins^iengt), >• strteire] THEN 
* • «> 1 or nore occurrence BEGIN I if 4 
* » n> o or nore occurrence nantissa :« nax nantissa; 
* | »•> alternation (one choice fron the alternates) GO TO abort; 
• END; 4 i f 4 
• CAUTION: exponent :»0; 
* All calling routines nust assure that the string passed to CNV92 «xponent_adjust :» 0; 
* is syntactically correct and docs not exceed the specified linits. negative%xponent :« FALSE; 
* Since ouch nunbers should never occur uithm the nachine (they •tr[ string^ engthnndex J :* end_of_line; 
* originate fron the source via private HP-IB, or are checked by the 
* input parser uhen they originate fron the front panel or public 4 skip leading blanks 4 
* HP-IB), there is no checking for oone error conditions and othen UHILE strfindex, 1 ' 00 
* are less than general. CNV92 ui l l not accept an input string longer index : = index * 1; 
* than IS characters, including signs, decinal pcint, and exponent. 
* The total nunber of digits (not including signs, decinal point, or 4 sign 4 
* exponent part) cannot exceed 12. These Imitations are prinarily for IF str[index) * '- THEN 
* inplenentation convenience to nake Unit checking easier since there BEGIH 4 if 4 
* is no real need for very large nunbers and since sone of the nath negative := TRUE; 
* library does not support larger nunbers. The only aliouabie blanks are index :* index * 1; 
* leading blanks and a blank m place of the exponent sign character. END 4 i f 4 
* The string nay be enpty, in uhich case CHV92 returns a value of zero. ELSE If str(index) * THEN 
* The only aliouabie characters are the digits 0-9, *, -, E, space, index : = index • 1; 
• conna, carriage return, and line feed (note: senicolon is not 
* allowed). Runs of digits are delimted by any of the above 4 integer part 4 = '9) ) DO 1 non-digits. UHILE ( ('0 <= strfindex]) AHD (str[index] < = '9) ) DO 1 non-digits. 

BEGIH 4 uhilt 4 
* CNV92 requires a string array that has roort for one If nantissa <= nax_nantissa_div_10 THEH 
• additional character (CNV92 appends a narker character to the end of nantissa :* 10'nantissa * (strfindex] RND XDF) 
* the string for internal use). I t u i l l return a zero value i f there ELSE 

* is not sufficient space far appending one character. This is o.k. for exponent_adjuit := exponent_adjust * 1; 
* the applications uhere this is used nost often, but should be changed index := index + 1; 
* eventually for nore general applications. END uhile; 
**ttftiKiift).ai t*i**»a***t******lt^ 4 fractional part 4 

SCHV9X.U0RK.P0851O THU, OEC 22, 1933, 10:29 Rn PRGE 4 SCHV9X.UORK.PD8510 THU, DEC 22, 1983, 10:29 Rh PRGE 5 

IF str[index] = \ THEH COWlEHT no test for overflow or unoerflou ; 
BEGIN 4 if 4 

index := index * 1; index := index * 1; 
UHILE ( ('0 <= str[index]) AND (strfindex) <= '9) ) DO CNV92 := real_result; 

BEGIN t. uhile 4 
IF nantissa <= nax nantissa div 10 THEN EHD; 4 CNV92 4 

BEGIN 4 if 4 
nantissa : = 10*nantissa • (str[index] RND 20F); 

' exponent adjust := exponent adjust - ' 1 ; 
END; 4 if 4 

index := index • 1; 
END uhile; 

END i f ; 
IF negative THEX. 

nantissa := - nantissa; 

4 exponent 4 
IF nantissa o 0 THEN 

IF (str[index] fiHD Z5F) = 'E THEH 
6EGIN 4 i f 4 

index :* index * 1; 
4 sign 4 

IF str[index] = *- 1HEH 
BEGIN 4 if 4 

n«gative_exponent := TRUE; 
index := lnde* • 1; 

END 4 if 4 
ELSE If ( (str(mdex) = • + ) OR (str[index] = ' ) ) THEH 

index := index t 1; 
UHILE ( C O <* str[index]) AND (str.index, <s '9) ) DO 

BEGIN 4 uhile 4 
exponent := 10*exponeM * (strjindex] RND ZOF); 

4 no test for |exponent| > 32767 4 
index := index • 1; 

END uhile; 
IF negative_exponent THEH 

exponent := -exponent; 
END i f ; 

4 conbine exponent and fractional digits, then shift to nake integer 4 

abort: 
exponent := exponent * exponent_adjust; 
real_result := CNV32( nantissa ); 

IF exponent > 0 THEH 
REPEAT exponent DO 

real result := real result * 10.0 
ELSE IF exponent * 0 THEN" 

REPEAT (-exponent) DO 
real^result := real_result * 0.1; 

4 ELSE exponent = 0 and real_result need not be nodified & 
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REJECT; 
COnnEHT CHV9A 
* 
- EXTERNAL SPECIFICATION FOR: CNV9R 
• 
" FUNCTION: 
* To convert en ASCII character ttring nunber representation into 
* a type QUAD INTEGER representation. Acceptable strings are a super¬
* set of the NR1, NR2. and KR3 representations of ANSI X3.42-1975, 
* "finer*can National Standard for the Representation of Nunenc Values 
* in Character Strings for Infomation Interchange". These are the 
* nunber representations reconnended by the IEEE P728/draft 11, 
* "Oraft Code and fornat Conventions for Use uith IEEE Standard 
* 418-1971 Digital Interface for Progrannable Instrunentation". 

* The strings accepted art defined by: 

* string ::« • •* {'•'|'-'> digit* ( V digit) 
« < < ' E T f > { • • ' I ' - T ' ) digit* ) 
• 

* Hhere: cUgat *0'|°1' 1'2*t*3'1'4* ('S* |'«'J'7'I*»'I*«' 
* { } « > 0 er 1 occurrence 
* • «•> 1 or nore occurrence 
* * 0 br nore occurrence 
* | •«> alternation (one choice fron the alternates) 
3 
« CAUTION: 
* fill calling routines nust assure that the string passed to CNV9A 
* is syntactically correct and does not exceed the specified linits. 
* Since ouch nunbers should never occur ulthin the nachine (they 
* originate fron the source via private HP-IB, or are checked by the 
* input parser uhen they originate fron the front panel or public 
* HP-IB), there is no checking for sons error conditions and others 
* are less than general. CKV9A ui l l not accept an input string longer 
* than 12 characters, including signs, decinal point, and exponent. 
* The total nunber of digits (not including signs, decinal point, or 
* exponent part) cannot exceed 12. These linitations are prinarily for 
* inplenentation convenience to nake l init checking easier since 
* there is no real need for very large nunbers and since sons of the 
1 nath library does not support larger nunbers. The naxinun nunber 
* representable as a quad integer is about +/- 3.22337204 £*18. 
* The absolute value of the nunber (including exponent) nust 
* be >* 0 and < 1.0E+12. This is the sane restriction as the nunber 
* of digits mentioned above. The only aliouabie blanks are 
* leading blanks and a blank in place of the exponent sign character. 
* The string nay be enpty, in uhich case CNV9A returns a value of lero. 
* The only aliouabie characters are the digits 0-9, *, - , E, space, 
1 conna, carriage return, and line feed (note: semcolon is not 
* allowed). Runs of digits are delmittd by any of the above 
' non-digits. 
» 

fl CNV9A requires a string array that has roon for one 
* additional character (CHV9A appends a narker character to the end of 
0 the string for internal use). I t will return a zero value i f there 
9 is not sufficient space for appending one character. 
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SUft) PROCEDURE CW9A(string, index); 
VALUE string; 
ALPHA String; 
INTEGER index; EKTf 
BEGIN 4 CXV9R A 

BYTE POINTER str * string; 
BOOLEAN 
BOOLEAN 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
QUAO 
UMEL 

negative; 
megative_exponent; 
integer_digits; 
fractionaljJigits; 
string_iength; 
partial_exponent; 
e»p<>ntnt; 
integerjurt; 
exit; 

integerjurt :• 0; 
negative :• FALSE; 
lrrteger_digxts :« 0; 
»tring_Iength str( length] - index * 1; 
IF stnna^ltngth <• 0 THEN 

CO TO exit; 
IF stringjength >• strlsiae} THEN 

BEGIN 4 if 4 
integerjiart 
CO TO exit; 

END; 4 i f 4 
exponent :• 0; 
frectional_digits : 
negativc_expontnt 

nax_inte$er; 

FALSE; 
»tr[ »tring_length*indtx J :* •nd_of_line; 

& skip leading blanks 4 
WILE strlindex] • ' DO 

index :• index • 1; 

2. sign 4 
IF str[index] < ' - THEH 

BEGIH A if 1 
negative :* TRUE; 
index :• index + 1; 

END 4 i f 4 
ELSE If strfindex) = THEN 

index :- index • 1; 

4 integer part 4 
UHILE ( CO t* strtindex]) AND (strlindex) <* '9) ) DO 

BEGIN 4 uhile 4 
integer_part := 10*integer_part * (strjindex) AHD ZOF); 
mtegerjJigits :» integar_digits + 1; 
index := index + 1; 

END uhile; 
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4 fractional part 4 
IF str(inoex) = '. THEN 

BEGIN 4 i f 4 
index :* index + 1; 
WHILE ( ("0 <= str[indexj) AMD (str(index) < = *9) ) DO 

BEGIH 4 uhile 4 
integerjiart := 10*integerj>art 

• (etr[index] AHD ZOF); 
fractional_digite := fractional_digits * 1; 
index := index • 1; 

END uhile; 
EHD i f ; 

4 exponent(s) — handles multiple exponents 4 
IF mteger_part~<.> 0 THEH 

UHILE (str[indexl RND Z5F) * 'E DO 
BEGIN 4 uhile 4 

partialjixponent := 0; 
index :« index * 1; 

4 sign 4 
IF str[index] = *- THEH 

BEGIN 4 i f 4 
n*gative_exponent := TRUE; 
index := index • 1; 

ENO 4 i f 4 
ELSE If ( (str[index] = '«) OR (str[index] = ' ) ) THEN 

BEGIN 4 else if 4 
negative_exponent := FRLSE; 
index := index 4 1; 

END 4 else if 4 
ELSE 

negative exponent :• FALSE; 
UHILE ( ('0 <= strtindex]) AMD (etr£inde*] <= '9) ) DO 

BEGIN 4 uhile 4 
partial exponent : = 10*partial exponent * 

Tstrlmdex] RND ZOF); 
index :» index + 1; 

END uhile; 
IF negative_exponent THEN 

exponent :* exponent - partial exponent 
ELSE 

exponent : = exponent * partial exponent; 
END; 4 uhile 4 

4 cenbine exponent and fractional digits, then shift to nake integer 4 

IF (integer digits • exponent) > nax digits THEN 
BEGIN 4 if 4 

integerjiart : = nax integer; 
GO TO exit; 

END; 4 if 4 

exponent :• exponent - fractional_digils; 

IF exponent <> 0 THEN 

IF exponent < 0 THEH 
00 

BEGIH 4 do 4 
integer_part := integerjwrt / 10; 
exponent := exponent * 1; 

EHD 4 da 4 
UNTIL exponent s 0 

ELSE 4 exponent > 0 4 
DO 

BEGIN 4 do 4 
integerjiart := integerjiart * 10; 
exponent exponent - 1; 

END 4 do 4 
UNTIL exponent = 0; 

index := index 4 1; 

CNV9R :» IF negative THEH -integerjiart ELSE integerjiart; 

END; 4 CNV9A 4 

EKtf 

http://MGf.fi
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•THERMAL INTEGER connand token; W8KL.P,"connand" 
EXTERNAL 600LEAN connandJtendino; BEGIN 
EXTERNAL 600LERH abort_connand; 

NFILE ffifo.uork; 
PAKE DURE connand; EXTERNAL.L; •FILE ffifos.uork; 

•FILE fkernel.uork; 
•FILE fkemeM.uork; 
•FILE factive.uork; 
•FILE factive2.uork; 
•FILE fstimjli.uork; 
•FILE fcontrol.uork; 
NFILE cchtable.uork; & for nax_ch 8. 
•FILE fcentvar.uork; 
•FILE fputub.uork; 
NFILE cparser.uork; 
•FILE cnns.uorh; 
•FILE cids.wrN; 
•FILE Fintrpt.uork; 
•FILE coebugcO.uork; 4 DEBUG 4 
•FILE ftem.uork; 4 DEBUG 4 
•FILE ccndcaae.uork; 4 solely for cnd_initialize 4 
•FILE ftpngr2.uork; 4 turning off tape directory4 
RFILE fdatangr.uork; 
•FILE fnenu.worN; 
•FILE futii.twrx; 
•FILE fpnvib.worh; 4 For urtjjriv_ib 4 4 DEBUG 4 
•FILE fpnvib2.uork; 4 for stt_ren_priv_ib and intrpt_priv_ib 4 
GLOBAL INTEGER connand token; 4 the current connand. 4 
GLOBRL BOOLEAN connandjMntling; 4 flag indicating that there is 4 

4 a connand token to be procettedi 
4 allowing current function to 4 
4 return a second function to be 4 
4 processed before fetching a neu4 
4 connand token fron the fifo. 4 

GLOB Hi BOOLEAN abort_comand; 4 flag to abort connand function 4 
4 at earliest convenient tine. 4 

3C0fH1fiKO.UDRK.PD85lO THU, DEC 22, 1983, 10:29 Rfl PAGE 2 SC0nrtfN0.U0RK.P0851O THU. DEC 22, 1983, 10:29 Afl PRGE 3 

•EJECT; •EJECT; 
EOflflEHT conni nd SUBROUTINE init token fifo; EKTRV; 
£lt* tllL****tl*ll* t t t .11**11 t l t t t ft 1 11*11**11**11 I t 1*1*11*1 >I* l*t*l*Xt BEGIN 
* * init_fifo( token^fifo, 
* EXTERNAL SPECIFICATION FOP. connand * token~fifo_size, 
* * token_buffer, 
* FUNCTION: to execute user connands fron the connand fifo buFfer. * token_buffer_not_full, 
* * token'buffer~not~enpty ); 
* PRRRHETER INFORflATIDN: * END; 
* INPUT: none 
* OUTPUT: none 
* * SUBROUTINE init_connand; , 
* EXTERNAL EFFECTS:'none * BEGIN 4 init_cotmand 4 
I,...... , „ . . . . . . . , . m , . . . . , . . . . . » , , . . ! . . . . . > . . . . . » . . . . . . . . . . . . . . . . . iradr(RDRS(intrpt_priv_ib),private_ib_vctr); 
* * set_renj>riv_ib; 
1 LOGIC INFOJMRTION FOR connand * 
* * COIWENT These are in case an SRQ has been asserted since pouer-up, 
« BODULES CALLED: none * not alloying the edge required to detect an interrupt. ; 

* urt_pnv ib( source, clr fun, HCS*'); 4 DEBUG 4 
* INITIAL REFINEflENT: urtj)riv~ib( test_set, cir'fun, "CS"); 4 DEBUG 4 

* get̂ connand: recalljiouer_cn_«tate; 
* connand : s next token fron connand Fifo buffer 
* * END; 4 init_connand 4 
* UHILE connand <> done DO 

* 

* IF connand = rpg_coont THEN 
• process rpg_count X 

* ELSE * 

» CASE connand OF * 

* execute individual connands here. * 

* go to gtt_connand. X 
* 

Hit111*********111111111*****11*•ll* * * l t l*Xt* l l*.)lttl* t*l 
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•EJECT; 
PROCEDURE connand; 

BEGIH 

init_con*iand; 
reitart_sueep; 

loop: preenpt; 
comiand_token := read_fifo( token_fifo ) 
abort ̂ connand := FALSE; 
connand_pending : = TRUE; 

t t t a n i sueep & 
& don't hold off inputs & 

UHILE connandjwnding DO 
BEGIH A uhile & 

CDflflEMT loops i f a function returns cowandjiending = TRUE 
to aliou one function to invoke another function 
— e.g. a soft key naps a to another function by 
setting the value of t for the neu function and 
setting connand_pending to TRUE.; 

& DEBUG i 
1 DEBUG A 
t DEBUG i 
t DEBUG A 
& DEBUG t 

co#wiand_pending :« FALSE; 

IF connand debug THEN 
BEGIH &~if & 

UHEX(connand token); CRLF; 
END; A i f i 

IF directory_on THEH A display over tape directory A 
IF t(connanO_token > cnd_key_8) OR 

(connand token < end key T)) AHD 
(conw*«ftoken <> cnd_hplb_talk) AMD 
(connarwftoken <> cnd~output_plot) 

THEN 
directory_off; 

IF (connand_token OR ZOOFF) = ZFFFF THEH 
rpg entry(connand token) 

ELSE " 
IF (eemandjtoken AND ZFFOO) = hpib pass_thru THEN 

pate thru connand (connand token) & pass-thru byte A 
ELSE 

BEGIN A not RPG A 
•FILE fprocs.uork; 

END; 

A RPG A 

ENO; A uhile A 

GO TO loop; 

END connand; 

AC0flPUTE.UORK.PD851O THU, DEC 22, 1983, 10:29 Rn PRGE 

RSflB.R.L 
HED data processing conpute routines 
NRR conpute,7,"JTB PDSS10" 
UNL 

ITEMS TO UORK ON " 
1) Need a log nag that returns a f i t pt result scaled correctly 
2) Speed up offset a) better code ? 

b) do scale first to a double and 
offset as i double 

nirco routines exist! ?? 
allou for 20 bit scaling vs 16 bit 

4) 0*1? fetch and store pointers on acquire/Release 
5) add quick UAIT 
t) conputed goto's 

ALSO fix first point 

CHI conpute datap 
ENT logE.nsgE.angE 
ENT dac_snoothing 
ENT fnt_table,correct_table,conv_table,nath table,update_table 
ENT update_d_loop 
ENT array_correct,array^elec_length 
ENT conv_to z,wnv_to_y,conv_to_r*cip 

* external softuart 
EXT nPYEjitr,flIVE_ptr,DVREjtr,SUBE_ptr,ADDEj>tr 
EXT DVRE.AODE.SUBE.nPYE.DIVE 
EXT W>Y2,DVR2 
EXT exp_overflou,fst_trig,fst_iqrt 
EXT onejrort_correct7tuo_port2correct 

* external hardware 
EXT nPLOG,r»LDG,niHTP 
EXT flYNRfl.LLDRO.RDEXP 
EXT APYLf .IICPHP 
EXT IFCAfl.flSHFT 

1 external data 
EXT syeten,iO,cpxJ 
EXT step_oize,iog_table,atn_table in long address space 

RO REG 0 
Rl REG 1 
R2 REG 2 
R3 REG 3 
R4 REG 4 
R5 REG 5 
RE REG 6 
R7 REG 7 
R8 REG ! 
R9 REG 9 
RIO REG 10 
R1I REG 11 
R12 REG 12 
SI 3 REG 13 

HCOnPUTE. UORK. P0S51O 

G REG 13 
11 REG 14 
S REG IS 
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•EJECT 
**ti**i»ii*tt chtable itart ***** 
dp_nj>1 r ESU 0 
dp Jj_pt r [CU 4 
dp_f_ptr sou 8 
dp_trace_ptr IQU 12 
dp_rau_get ECU 16 
dp_raull_get ESU 16 
dp_rau21_set EQU 20 
dp~rau12_get EOU 24 
dp_rau22_get EQU 28 
dp~corr«ctjitr EQU 32 
dp_fomat_,mtch EQU 0 
dp correct mitch EQU 4 
dp_trace_nath_iiutch EOU 8 
dpparan conv~»uitch ECU 12 
dp_length_inc EQU 20 
dp_lfingth_«tuf t EQU 24 
dp_»cr_Da,e ESU 28 
dp_icrjiead ESU 32 
dp~txr_tail EQU 36 
dp~icr~er>d EQU 40 
dp_grp_delay_fien EOU 44 
dpj:orrect_»elect ESU 48 
dp_x_offtet ESU 52 
dpj3Dlar_gain ESU 56 
dp_y_gain EOU 56 
dp_y_offiet EOU 60 
dp_enoothing_«cale ESU 64 
dp_,noothing_,un ESU 68 
dp_grp_dly_tcale ESU 72 
dp_x_mn EQU 76 
dp_x_nax EOU 78 
dp_y_nin EOU SO 
dp_y_na« EQU 82 
dp_polar_exp EOU S4 
dp poi EQU 8! 
dp.flg EOU 90 
dp_«tiocthjng_aper ECU 92 
dp tnoothing delay EOU 94 
dp snoothing correct EQU 96 
dp correct offiet EQU 98 
" " ' "** '*«*" chtable_end «"'** 
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ttlWWE.UDIK.PDl.51C> I H U . DEC 2 2 . 1983, 10:29 SB PBGC 4 Monf>ui£.uoM.rot5io imj. D E C 22, n » 3 , iO:2S R U P A C E 5 

•EJECT; • E J E C T 
corrtct_table OEF.L null_rtr correction off freq resp EQU • 

DEF.L freq_reep response nOVE.L dp correct_ptr(R11),R13 
DEF.L one_port ©nejiort HOVE.L R U . R8 
DEF.L one_port CM_eort on port 2 ROT. 11 «6, R13 
D E F .L t w j o r t tuojort 12_tem HOVE.L R13.dp correct_j.trl.R11) 

conv_table DEF.L noll_rtr oo conversion JnP DIVE _ptr 
DEF.L conv'to^r • 
DEF.L conv_toj- * 
DEF.L conv to rtcip one_port EQU • 

•sat* utile DEF.L natlfoff HOVE.L dp correct_ptr(«1t],R13 
DEF.L HffEj>tr oath tines HOVE.L R13. R8 
OEF.L DIVEjltr nath div ROD.U «6. R13 
D E F .L RDOEjitr uthj i l in nOVE.L R 1 3 ,dp correctJtr(R11) 
D E F .L SUBE_ptr nath ninuo HOVE tc_correctj>ffset(«12),«10 

fnt_ table D E F .L logjtag J T I P onejiort corrtct.L 
D E F .L lin~iug 
DEF.L posse 
D E F .L delay 
DEF.L real 
DEF.L inag 
O E F .L polar log^jtolar 
Mf.L polar Unipolar 
D E F .L polar iitag,rtjl 
DEF.L polar i_tiuth 
D E F .L polar y'tnith 
D E F .L our 

iipdate t̂able DEF.L update_rau_loop array processing 
DEF.L update_rau_loop 
D E F .L update~d_loop 
DEF.L update'n'loop 
DEF.L update_f_rtct_loop 
DEF.L update~f2polar_loop 

RCOnPLTE.UORK.PDS5T0 T H U , DEC 22, 19S3. 10:29 M PACE 6 RC0nPUTE.MRK.PDS51O TNU, DEC 22, 1983, 10:29 Rn PRCE 7 

•EJECT "EJECT 
< conv to r EQU * 
tuo-port EQU * < z~« Jo • ( 1 - Sii )/( 1 • Su ) 
nOVE.L dp correct_plr(S11),R13 mTVtB.L R0/R1. -IS) save Su 
nOVE.L 813, 8 8 HOVEn. L cpx 1.R2/R3 
RDC.U 16, 813 JSR RDOE 1 < Su 
nOVE.L 813,dp correctj>tr(M1) nOVEH.L (SKR2/R3 
HOVE.L dp rau21 get(Rll),R1D IIOVEn.L RO/RI,-(S) eave 1 t Sii 

.nDVE.L ( R T 0 K R 2 HOVEn.L cpx l.RO/Rl 
IBVE.U (R1C)»,R3 JSR SUE! 1 - Su 
rCVE.L 810,dp ra»21 oet(RII) restore ptr nOVEIl.L (S)t,R2/R3 
nOVE.L dp rau12_getlR11),RlO JSR DVRE •*•• screwed up order fixed here 
novE.L (RT O ) . , R 4 CLR.L R2 Fast real to user3 conversion 
HOVE.U (S10)»,R5 nOVE.ll systen zO,R2 
HOVE.L 810.dp raTTJ oet(Rtl) restore ptr HOVE.U svsten~rO«2,R3 
nOVE.L dF rau22 grtTRll),»10 jnp HPIE 
ItOYE.L (R10!»,R6 •RTS inplied in above 
HOVE.U (RIO).,87 * 
nOVE.L R10,dp rau22_get(Rrt) restore ptr * 

conv to_y E Q U * 
tlCVE.L dp correct select(R12),R13 * y"> ( 1 • Sii )/( zO • ( 1 - Sii ) ) = 1/2 
HOVE.S dp~correctVfset(R12),R10 BSR conv_to_z 
JHP tuo_port_correct.L •RTS drop Into conv to recip 

t 

conv to recip E Q U * 
» 1/s "= 1 / Sii 
HOVEn. L cpx 1.R2/R3 see ocode for CPIxV 
JHP DVRE 

•RTS inplied in above 
* 

http://ttlWWE.UDIK.PDl.51C
http://correct_j.trl.R11
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RCDIPUIE.UORK PDaSIO IHU, DEC 22, 1583, 10:29 Hfl 

'EJECT 
* Log base 10 of Hagmtude of a conplex in R0.R1 

• Rppean to be only H bit precision MM 
legjiag EOU * 
BSR logE 
BRR snoothing 

logE 
LER 
HOVE.L 
EXTS.U 
RDD.U 

novE.u 

H O V E . U 
R0R.U 
HOVE.U 

RHO.U 

R O S . U 
RND.U 

LER 

RDD.U 

HOVE.L 

HOVE.U 

REG.U 

RDD.U 
HOVE.U 

EXTS.U 
RDD.U 

SIMP 
CLR. II 
RSR.L 
TST.U 

BPL 
HOVE.U 

HOVE.U 

SRfi 
)co_nag_1: 
loo nag 2: 
ROD. L " 

' JSR 
HOVE.L 

'HOVE.L 
HOVEU.L 
RCD.fi 
HOVE.L 
RDD.B 
HOVE.L 
RDD.B 
HOVE.B 
RTS 

EOU " 
HPLOC, 
RO, 
Rl 
Rl, 
(R9K 
(«9K 
•8, 
RO. 

•H3E, 
• 2, 
=H7FC0. 
log table. L, 
• 3 , 

(810), 
RO, 

RO 

•HSOOO, 

RO, 

R2 
RZ. 
Rl 
Rl 
•1, 
RO 

log nag 1 
(RIO), " 
(R9)», 
log_nag 2 

HOVE (89}, 
EXIS.L RO 
Rl, 

CKV32 
RO, 
LLDBO, 
=031, 
IFCBn.5. 
"H60548S00, 
=HF3, 
LLDBO, 
RDEXPH, 
R2. 

R9 
(R9). 

RO 

82 
RO 

R3 

R3 

RO 

RO 

R10 

RIO 

( R ! ) ' 

(R3)* 

<»«• 
Rl 

HYHRH 
RO 
R2 
R2 
HP»LF 
R2 
RO 
82 

load real/inag to find nag 

"square" exp 
get nantissa of nag 
get exp of nag 
•uap nob and 1th of aantills 

naok 5 Mb ( tegnent nunber ) 
nore scaling of Ish of nantissa 
nask to get tegnent delta 
address of segnent value 
save for index 
tegnent, next teg value to milti 
tegnent delta to nulti 

inverted ? tegnent delta to nolti 
exp of nag 

add exp of nag and exp of input 

sceie up exp 

???"' use table value 
read result of nultl, ignore 

get interpolated retult 

add log parts 

RDEXP u/o TERn 

1/10885.224 — scaling of LOG 
exp of scaling 

RCCflPUTE.UTM.PDJSIO T H U , DEC 22, 1983, 10:29 RH PRGE 9 

•EJECT; 
' straight use of DAVE'S code for am (RTNCP) 
* need to inprove to give REAL result and belter scaling 

phase EOU " 
BSR angE 
BRR tnoothing 

anaE EQU • 
BSR R1KCP 
ROD. 1 •H20000, RO 

RhTJ.L •H3FFFF, RO 

SUB.L •H20OOO, RO 

« JSR CHV32 
HOVE.L «0, fiiMRn 

•HOVE.L LLDRO, RO 

nOVEO.L •D31. R2 
W D . B IFCRntS, R2 
HOVE. 1 •hoWOOOOO, HPVLF 

HOO.B •HF7, 82 

HOVE.L LLDBO, RO 
ROD.B RDEXPtl, 82 

ncvE . a 
« 2 . to 

RDEXP u/o TERH 

1/728.T7777 ~ scaling of P W B E 
exp of scaling 

* group delay 

delay EQU • 

JS* 
HOVE.L 
HOVE.L 
SUB.L 
mo.I 
BIST 
BEO 
OR.L 

dell EQU ' 
• JSR 
HOVE.L 
HOVE. I 
BOVE.L 
HDVE.B 
ROD. I 

RThtP 

dpjrp delay »en(R12),R1 
RO.dpjrp delay nen(R12) 
DO, «T 
•H3FFFF, Rl 

117, «1 I 

dell 
•HFFFC00O0, Rl 

CKV32 
Rl, HYRRH 
dpjrp dly scale(R12),R1 
LLDBO, " RO 
RDEXP'1, RO 
•31, RO 

' scale for nunber oF points 
JSR HPY2 
BRR snoothing 

fitCnPUTE.UORK.PDSSIO 

'EJECT; 

BIHCP EOU • 
CLR. L R2 
B C V E .U RO, Rl 
SURP RO 
TST.U RO 

* 1 
BHI YHEG 
HEG.U RO 
TST.U Rl 
8FL YPXP 
HDVEO.U «'.. R2 
EXG RO, Rl 
XYCHP CHP.U RO, . 81 
BLT RTR1 
EXG RO, Rl 
KEG RO 
BHE RTH1 
RODQ.U • 1, R2 
XVRXIS SURP R2 
HOVE.L R2, RO 
BRR RTH5 

VPX? KEG.U Rl 
TST.U RO 
BHE XYCHP 
est XYRXIS 

YREG TST.U Rl 
Bni YHXK 
HDVEQ.U «3. R2 
HEG.U R1 
EXG RO, Rl 
SXE XYCHP 
BRR XYBXIS 

Yh'XH novE «2. R2 
BRR XYCHP 

fiTHl CLR. L R3 
SURP R2 
SURP RO 
CLR RO 
RSR.L »1, RO 
OIVS 81, RO 
BHI RTH2 
REG RO 
SUBO.U Rl, 82 
fIGVEC.U Rl, R3 

R1R2 ROL «7, RO 
HOVE.U RO, Rl 
RND.U =H3E, Rl 
LER atn table. 1, 810 
ROD.U Rl," RIO 
RGR.U R2, RO 
BHD, U •H7FE0, RO 
LER fllNTP, R9 
HOVE.L (RIO), (R9). 

THU. DEC 22, 1983, 10:29 RH 

inag in RO and real in R1, donot need exp 

OVERFLOU CASE OK 

EXIT FOR 0,90,180,270 

RC0HPUTE.UO8K.PD851O 

HOVE.U 80, (R9)» 
REG RO 
ROO.U =H8000, RO 
HOVE.U RO, (R9)t 
BPL BTH3 
HOVE.U (RIO), Rl 
HOVE.U (R9), RO 
SRfl RTR4 

RTM3 HOVE.U (R9), R1 
ATH4 EOR.U Rl, R2 
BOO.U R3, R2 
HOVE.L R2, RO 

BTX5 RTS 

nathjjff RDD.U MS, RS 
null~rtr RTS for c 

THU, DEC 22, 1S83, 10:29 fin PBGC 11 

DIMIY READ OF HULTIPUER 

for conputted JSBs 

http://RCD.fi
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ALWtl7E.UflRK.PD8S.O THU, DEC 2 2 , 1913, 10:29 RH PACE 12 M W U T E . I I 0 1 K . P O S 5 1 0 1MI. OEC 22, U 8 3 , 10:29 «1 PRGE 13 

'EJECT; •EJECT 

sur ECU • 
* BSR mgE 
lifi_wg EQU * nOVE.L HO, 81 
BSR ittigE REG.B RO 

BRR two thing 8111 inf iur 
• CnP.fi -022, RO 
nagE EOU * BGT Bin iur 
LER flPLOt, R9 " C U . " Rl " 

P.OVE.L RO, (R9) + load real/inag to Find nag RSR.L RO, Rl denomalize nag 
RDD.B R l , Rl CLR.6 Rl ,et e«p to zero 
BVS nagl Chech underflow • 

IWE.L (R9), RO get result nOVE.L ftl, RO copy denomalized nog 
AOO.B R l , RO add in double orginal exp HEG.L RO 

fcVS nag2 1CLR 1 3 1 , RO «0 • 1 - nog 
J W fet sqrt.L wee faster sort MM 

RSR.L 11, Rl *R1S inplied 
BOVE.B 11, R1 nagl flOVE.L ( R 9 ) , RO finiah mtltipler BSET «30. Rl Rl ' 1 • nog 

itag2 nOVE.L "H7FFFFF3F, RO 1WX value JSR DVR2 RO • R1 / RO 

RTS BRR inoothing 
t nin sur EOU 1 

t novE.L .ttwcxsooi, to 

inag EOU * BRR snoothing 
nOVE.U R1.R0 inf tur EBU * 
BRA onoothing HOVE.L • R 7 B 1 2 O 0 H , RO 1,000,000 1E200000 5000 10'nRX SCRLE 

BRR snoothing 

real EQU * 
SUAP RO 
HOVE.U R1.R0 

BRA anoothing 
• 

RCOhPmE.l.CRK.PD'510 THU, DEC 22, 19!3. 10:29 Rfl PS5E 14 nCOnPUTE.UORK.PDBSIO 1K0. OEC 22, 1SS3, 10:23 fin PAGE IS 

"EJECT; •EJECT; 
* entry* for array driven data processing • rntrys for array driven data processing 

« 
* R11 nust be preloaded uith a ch ptr base • R11 nust be preloaded with a cn ptr base 
* R12 nust be preluded uith a ch var base • R12 nust be preloaded with a ch var base 
1 R13 nust be preloaded uith the adr to ttore the result * R13 nust be preloaded uith the adr to store the result 
* 8? is nunoer of points to process • R7 is nunber of points to process 

array correct EQU * array_elec_length EQU • 
BRA *rny_test BRB" array_tesl_el 
array loop ECU ' array loop el ECU * 
flDVEn. L R7/R13, -(S) BOVES. L " R7/R13, -(S) 
nOVE.L dp rau oeUS.1),R10 nOVE.L I R 1 3 K R 2 

novE.L (RTO)4,RO_, IWE.U (RI3)«,R3 
nOVE.U (R10J+.R1 * * 

RHO.U =HFF, Rl nOVE.L dp length shift(R12), RO keep in a register 
ilOVE.L R,0,dp_rau_get(R.1) restore ptr JSR fst trig.L usei R0,R1,R5,SI0 

CLR.ll R1 
HOVE.L dp correct smtch(R12),R10 JSR HPYE 
JSR (RIO) HOVE.L dp length inc(R12). R2 update for next bucket 
HOVEn. L (S) + , R7/R13 ROO.L «27 dp_length_shift(R12) 
SURP RO * 

HOVE.U RO, (R13)* • 
SURP RO nOVE.L dpjsaran conv sultch(R12),R10 
HOVE.U RO, (K!3)-> JSS (R10) 
HOP • 
hOVE.U R1, (R13)» nOVEH.l (S)», R7/R13 
array test ECU * SUB3 RO 
DBRfT R7, array loop HOVE.U RO, ( K 1 3 ) . 

RIS SURP RO 
* HOVE.U RO, (R13)< 

HOP 
HOVE.U R l , ( R 1 3 ) ' 

array_test_tl EQU * 
DERR R7, irrty loop el 
RTS 

http://CnP.fi
http://R1.R0
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RXvW,UlE..0R«..PD8S1O 

"EJECT 

THU, MC 22, 1SJ3. 10:29 SI PRGE 16 BC0TimE.P«K.t1>!51O 

conpute_datjp 

lHJ, DEC 22, 1913, 10:29 Ml PAGE 17 

All nuit be preloaded uith a ch ptr bate 
A12 mist be preloaded uith a ch var base 

Data in nenory T Inag T 16 bit i 
I Real | 16 bits 
IxxxlExp t 8 bite first 8 bits donct care 

update_rau_loop EOU • 
conpute datap EQU * 
HOVE.L" dp raujet(R11),R10 
IIOVE.L <«To)t.RO 
HOVE.U <«I0)<.R1 
IWO.U •hfF, I I 
nOVE.L S10,dp_raujel(RH) 

correct nath EOU * 
nOVE.L" dp correct »uitch(RI2),R10 

(«T0) JSR 

s 
IIOVE.L 
riGVE.L 
BKE 
IIOVE.L 
AOD.L 
IIOVE.L 
BRA 

«0, R2 
dpjen5th.ehiftf.ni2), HO 
do rotate 
dp'lenjth inc{R12), RO 
RO, dp length thift(R12) 
R2, RO 
pjran_conv 

do_ rotate EOU * IIGVE.U 
JSR 
LER 
IIOVE.L 
IIOVE.L 
IIOVE.L 
RDD.L 
HOVE.U 
RDD.B 
BVC 
JSR 

Rl, R3 
fst trig.L 
HCPHP, «9 
R2, (R91. 
RO, (R9)» 
dp length inc(R12), RO 
RO, dp length shift(R12) 
(R9)<,~ Rl " 

update for next Bucket 

conplex nath nultiply 

update for ntxt bucket 

R3. Rl 
exit^rotate 
exp Jive rflou 

total exp 
exp overflow ? 

exit rotate EQU * 
HOVE.L (R9), M 

paran̂ conv EQU • 
H O V E T L dp_paran CDnv eunch(R12),R10 
JSR (RIO) " 

RCOHPUTE.UORK. PDS510 

"EJECT 
store in d EOU » 
HOVETl " dp d_ptr(R11),R!0 
SURP RO 
HOVE.U RO.(R10)t 
SURP RO 
HOVE.U R0,(R10)t 
HOP 
HOVE.U RI.(RIO). 
HOVE.L RIO,dp djtr(RH) 

THU, DEC 22. 1983, 10:29 Rn PRGE 18 

stash inlo d (by words only) 

don't write to display too fast 

trace nath EQU » 
HOVETL dp_nj>tr(R11),R8 
nOVE.L dp trace nath suitch(RI2),R10 
JSR (RiO) ~ " 

HOVE.L R8,dp_n_ptr(Rll) 

* 

fomat sel EQU • 
nOVE.L dp fomat suitch(R12),R10 
jnp (Rio) 

AC0HPUTE.U0RK.PD8510 THU, DEC 22. 1983, 10:29 RH 

update entry points 
fetch date Fron store intermediate storage arrays and pick up 
processing at the proper point 

update d loop EQU * 
n O V E . L " dp dotr(R11),R10 
HOVE.L (RIO)., RO 
HOVE.U (SIO ) i , Rl 

HOVE.L RIO,dp d_ptr(R11) 
BRA trace nath 

update n loop EOU * 
HOVE.! dp n otr(P.11),R10 
nOVE.L (RTo J», RO 
HOVE.U (R10)<, Rl 
HOVE.L RIO,dp njltr(Rll) 
BRR fomat'sel 

update f_polar loop EQU * 
HOVE.L dp"f otr(RI1),R10 

(RIO)', RO 
(RIO)*, Rl 
RIO.dp.f Jitr(Rll) 
polar_scaling 

HOVE.L 
HOVE.U 
HOVE.L 
BRA 

updale_f_rect_loop EQU 1 
HOVE.L 

HOVE.U 

HOVE.L 

novE.L 

ERA 

dp f ptr(R11),R10 
(RIO)'. Rl 
(RIO)., RO 
R10,dpJj>tr(R11) 
rect_scaling 

pick up conplex value fri 

skip over inag part should be 2ero 
pick up scalar fron F 

http://dpjen5th.ehiftf.ni2
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KBlPUIE.Uffl«.POJ$10 

•EJECT; 
inc_snoothing EOU * 
• head points to that list 
HOVE.L 
RrSO.U 
CJ1P.L 
BLT 
HOVE. I 

i t l EOU ' 
HOVE.L 
nOVE.L 
HOVE.L 
JSRX 
HOVE.L 
R1S 

dp scr htad(R12). 
=06. IlO 
dp scr end(R12), RIO 
isl 

dp_scr_base(R12), 110 

RO. (RIO) 
dp tnoothing iun(R12), R1 
RIO. dp scr head(t12) 
R0D2 
10, dp_smothing_tun(tl?) 

THU, DEC 22, 1J13, 10:29 Rfl PACE 20 

.ten place ( old top of scr )in trie ocr array 

dec omothirKj EOU • 
* t a i l points to the last iten i n the scr j rroy HOVE.L 
nOVE.L 
ROD.U 
OtP.L 
BLT 
MVE.L 

east EOU ' 
HOVE.L 
HOVE.L 
JSIX 
IIOVE.L 
ITS 

print EOU 

dp scr tail(«12). RIO 
(R10), to 
»D6, 110 
do scr tnd(R12), RIO 
dsT 
dp_tcr_U«(«l2). 110 

110, dp.scr_tail(R12) 
dp onoothinl.«un(tl2), t l 
S8R2 
•0, s*_sneotfunj_s»i(R12) 

EXS K , K S 
JUX KSTt 
JS«X CRLF 
EXC R5.R0 
tTS 

print rO EOU • 
HOVE.L «0,-(S) 
HOVE.U =08,-(S) 
IIOVE.L «10, RO 
JSRX UHex 
ROVE.L (S), RO 
JStX UREAL 
IIOVE.L dp snoothing_sun{RI2), RO 
JSRX UREAL 
JSRX CRLF 
HOVE.L (S).,tO 
RTS 

Knifi iu . w M K .nKio IHJ. DEC 22, 1JS3, 10:29 RH MOE 21 

• E J E C T ; 
smoothing 
• CHPI.U 
• B L T 
• IfR 
« BOVE 
• J S R X 
« I T S 
Sn EOU • 
HOVE.U 
roo.u 
T S T . U 
BED 
T S T . U 
tni 

•f u i t i a l 
R O V E . L 
hWE.U 
T S T . U 
WE 
ncvE.u 
H D V E . U 
CLA.L 
ntvE.L 
I I O V E .L 

x 
tnOI E O U ' 

IIOVE.L 
• S I 

«C2 EOU • 

oe«R 
IIOVE.L 
HOVE.U 

•« 
onl E Q U • 

T S T . U 
BLE 
SUB.U 

EQU > 
•M01, d»_pe«(R12) 1 debugs, 
sn 4 debug), 
too nenyjoints.RS Ucrevy debug t 
18,10 I debug 1 
•am I debug I 

1 debug I 
step t ize.L, 12 
12. " dp_poo(RI2) 
dp_tneothine_aper(R12) 
no snoothing 
dplfl|(«l2) 
•nl 

Mtuta 
» . - » ) 
dp tnfx>thingLCurnct(t12),R7 
dp~.flg(tl2> 
en02 
dp anoothing_o0er(IT2), 17 
17, dp.tnoottiiisj d«le»(tl2) 
dp onoothiiwi_siMTt12) 
dp'tcr end(H2), dp scr htad(U2) 
dp~.scr_baee(«12). *p.scr_tail[H12) 

(S), » 
inc_tnee thing 

17, e<01 
(S). , 10 
•O-I.dp flg(t12) 

dp.oot(R12) 

dp onoothino_del*y(l12) 
sn2 
"01 ,dp_»noothlng_delay(R12) 

•s delay path 
BSR inc snoothing 
RTS 

sn2 EOU • 
HOVE.L 
CIR.U 
CHPI.U 
BLT 
HOVE.U 

sn3 EQU • 
IIOVE.L 

sn3l EOU ' 
•a 
• I block average 
BSR inc_snoothing 
BSR dec~snoothifig 
IIOVE.L dp snoothing scale(R12),R1 
JSRX DIV2 

tO.-(S) 
17 
•OKI, 
sn31 

dp_tnocthing_aper(R12), R7 

(5),K0 

ACOHPUTE.U0RX.P0851O 

BSR store real in f 
D3RA R7, sn3 
HOVE.L (S)., RO 
RTS 

no_tnoothing ECU * 
BSR store real in f 
RTS 

THU, DEC 22, 1983, 10:29 AH flC0HPUTE.U0RCPD851O 

•EJECT 
store real in f EOU * 
HOVETl " dp fptr(R11),R10 

(RTO). CLR.U 
SURP 
HOVE.U 
SURP 
HOVE.U 
HOVE.L 

THU, DEC 22. 1983, 10:29 RH 

stash into f (UORDS ONLY) 
inag part of storage is zero 

R0.(R10)< 
RO 
R0,(R10)< 
110,dp f_ptr(RH) 

RECTRkCtlLAR SCRUHG EQUATION oFFset first,scale 2nd 
input is real in RO, and result is in display units 
uith Uniting on V axis values 

rect scaling: HOVE.L dp_y offset(RT2),R2 
• JSR RD02 
• see ADD2 docunentaticn 

expect real y in RO 

SVB.B R2, to get exp difference for nornalize 
BVC rs2 

get exp difference for nornalize 

BPL rs1 
RDD.B RO, 12 
flOVE.B "H7F, RO 
SUB.B to, R2 
BRR rs2 

rsV. ROVE 6 =H80, to 
rs2: LER HRLDG, R9 set ADD address 
HOVE.L RO, (R9). 
SUAP R2 
HOVE.U R2. (R9)i start ADD uith offset's 16 HSBs 
SURP R2 
TST.B RO 
BHI rs3 
ROO.B RO. R2 

rs3: HOVE L dpy osin(R12),R1 
• JSR HPV2 nodified so result i t a double 

EXC Rl, R2 cover up of screw up 
RDD.B R2, Rl 
BVC rs4 
JSR exp overflow 

rt<: HOVE U (R9K 12 offseted value in LSK of R2 
ROO.L »1, R9 
RDD.B (R9K Rl add in exp 
BVC rs5 
JSR exp overflow 

rs5: HOVE L R2, <R9>. nove scale and value 
HOVE.U Rl, (RS). nove exp for unnornalize 
HOP do UAIT test here ?' 

(HOV£ (R9K RO result 

CHP.U dp_y nin(R12).R0 l in i t testing 
BGT rs8 
HOVE.U dp_y Mn(ftl2),R0 
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RCOnPUIE.UCRK.PMSlO THU, DEC 22, 1583. 10:29 fit! PAGE 2A 

BLT ro9 
BOVE.U dp_y_nax(R1Z),R0 

re9: HOVE.L dp_tracej>tr(R11),RlO 
ADD.L K2.R10 inc past x-point 
HOVE.U RO.(RIO)* place on ecreen 
nOVE.L R10,dp_trace_ptr(RJ1) 

reel scaling exit EOU * 
RTS" 

RC0nPUTE.UOtt.rt.851O THU, DEC 22, 1983, 10:29 Rfl PRGE 25 

"EJECT 
* 
* POLAR SCALING/ COURT!OH scales first, then offieti 
* ( uhy different ?? available ocode ) 
* input is complex in R0/R1, result is in display units 
* uith Uniting on X and f axis values 

polar EQU * 
atore_polar in f EOU ft 

HOVE.L dp"f_ptr(R11),lt10 stash into f (by uords only) 
SUAP "RO 
HOVE.U RO,(R10)4 
SUAP RO 
HOVE.U R0,(R10)4 
NOP don't urite to display too fast 
nOVE.U R1,(R10)» 
n̂OVE.L I10rdp„fjtKR11) 

polar scaling EOU * 
HOVETL RO.IFCAll ID AO; LDR2; 
LEA HSHFT-4, R9 
HOVE.L dp_polarjain(R12),(R$}* LDnO,SHIFT; LCn2.rFTfK 
nOVE.L dp trace_ptr(R11) , RIO 
ROD.B dpjolar upt1(X12) ,111 
BVC pt01 
JSR exp overflou 

psOl ALE ps02 
CLR.U Rl l ini t exp to <* 0 

ps02 HOVE.U Rl, (R9)# IDEXP.USHIFT 
nOVE.L dp x oFfset(R12), RO 
nOVE.L ripIy"*offset(R12), Rl 
ROD.U (R3)t, Rl 
fiOD.U (R9)*, RO 

* l init test 
CRP.U dp x nin(R12), RO 
BGT p«03 
MVE.li dp x mr. R-2), RO 
BRR ps64 

ps03 ChP.U dp x nax(R12), RO 
BLT p«04 
HOVE.U dp x nax(Rl2), RO 

pt04 CflP.t. dp>"mn(R12), R1 
BGT ps05~ 
1.DVE.U dp_y nin(R12), Rl 
BRR ps06 

psOS CrP.U dp_y nax(R12), Rl 
BLT ps06~ 
HOVE.U dp_y tiax(R12), R1 

& 
ps06 T10VE.U RO,(R,0)t 
HOP 
HOVE.U Rl,(R10)* 
HOVE.L RIO.dp tracejatr(RII) 
RTS 
ENO 

CC011PUTE.U0RK.PDS510 THU, OEC 22, 1983, 10:30 flfl PRGE 1 FC0nPUTE.U0RK.PO851O THU, DEC 22, 1983. 10:30 Rfl PAGE • 1 

COnnEHT USER3 PROCEDURE conv to z( real inag ); 
tttA*t*t*tttt±t**t»ttktttttl»ttt VRLUE real inag; 

USER3 real inag; EXTERNAL.L; 
end of cortnent; USER3 PROCEDURE conv to_y( real inag ); 

VRLUE real mag; 
IHTEGER COHSTRHT dpjJouble_base = o . USER3 real~inag; EXTERHAL.L; 

dp_fornat__8witch « dp_double_baie * 0, 
dp~correct_suitch = dp_double_base * 1, 
dp_t race_nath_su itch * dp_double_base • 2, 
dp_paran_conv_iuitch » dp_double_ba»e • 3, 
dp_length_initial . - dp_doubleJ)3Be • 4, 
dp_length_inc * dp~double_base * 5, 
dp~length~shift * dp~double~base * 6, 

~ i conponte of elec. length, etcT & 
dMWLbase i dp_doubie_base • 7, 
dp_scr_head = dp_double_base • 8, 
dp_scr_tail * dpjJoubleJtase • 9, 
dp3scr~end = dp~double_base t.0, 
dpjjrp'delayjien * dp~double"base t i l , 
dpj:orrect_select x dp^eoubleji-ase *12, 
dp~last double «(dp_double_baie <13) *dsiie; 

IHTEGER COHSTRHT dplrealjjase = dp_laet_double / rsize, 
dp x offset ' dp_real"base • 0, 
dp^jain = ctp~real~baie •» 1, 
dp_polar_gain 1 dpjr_gain. 
dp_y_of fset * dp_realjaa*e * 2, 
dp_snoothing_scale * dp_realj>ase * 3, 
dp__srwotiiing_sun = dp~real~b«e * A, 
dp_grp_dly_icale = dp_real_base * 5, 
dp last real *{dp~r*al~ba»e • 6) ' rsize; 

IHTEGER COHSTRHT dplinteger.baie = dp_last~real / isize, 
dp_x_nin » dp_integer_baie • 0, 
dp_x_nax * dp_integer_baie + 1, 
dp_y_nin = dp_integer_ba« + 2, 
dp_y_nax = dp_integer~base • 3, 
dp_polar_exp • dp_wteger_base • A, 
dp_finiihed_signal = dp_integer_ba*e • 5, 
dp_pos = dp_integer_base * 6, 
dpjlg * dp_integer_base * 7, 
dp înoothing^aper » dp_integer_baee * S, 
dp_snoothing_delay * dpj.nteger~base * 9, 
dp_s noot hing_co rrec t 1 e^_integerjiase +10, 
dp^correctjsffset . c dp îfteger'base t i l , 
dp l i l t integer ={dp_integer_base +12) *isize; 

IHTEGER COHSTRHT last_dp"vars * dp_last_integer; 

http://RC0nPUTE.UOtt.rt.851O
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jconpgtE.uoM.pDSSio IHU. DEC 22. 1983. 10:30 Rn PRGE 1 

•JOB }C0i^ute,llbnupd8510,uork;pri=ci:outcla8*=,1 
•EONTIKUC 
IPURGE aequxxx 
'CWTIKUE 
!BUILD *eouxxx;REC>-1276\.v,RSCn ,.aeouxxx 
KSKL.P BEGIH 
•FILE cdatap.uork; 
RFILE cnessage.uork; 
•FIVE CCDnpute.uork; 
IHTEGER i ; 
I LIST; 

i:« dsize 
I := eftize 
i:« dsi2e 
i : * dsize 
i : * duzt 
i:= dsize 
i : * dsize 
i:« dsize 
i : * dtize 
i : * dtizc 
i : * dsize 
i:» dtizc 
i:> dtizc 
i:= dnzc 
i:» dsize 
i : * tfiize 
i:= dtizc 
i:» dtue 
i:» dsize 
i:« dsize 
i:» dsize 
i : * dnze 

* dp n_ptr ; 
* ep_d_ptr ; 
* dp.fj.tr ; 
* dp_trace_ptr : 
* djTraujet ; * dp_rau11_gtt ; 
* dp*rau21_s«t ; 
* Op~raH.2_get ; 
* 0>~r*u22_g«t ; 
* dp .co rrectj.tr ; 
* dp_forwt_tw.itch ; 
* dp~correct_suitch ; 
* dp~tr«e_iiath_tuiteh , 
* dpj>aran_conv_tuitch ; 
" ŝ _ler»gth_inc~; 
* dp~length~th.ift ; 
* dp_tcr__bjte ; 
• dp%cr"head ; 
* ep"ser_t*il ; 
* dp__tcr_cnd ; 
* dpjsrpj,elay_n*n ; 
' dp_eorrect_select ; 

; rtize * dp_x_offtet ; 
; nize * dpj>olar_gain ; 
; nize * dp_y_gain ; 
• nize * dp_y_offset ; 
• mze * dp_anoctfung_scale ; 
; rtize * dp_»ncothmg_»un ; 
' nize * dpjrp_dly_scale ; 

: itize * dp_x_nin ; 
' isize * dpjTnax ; 
: i t izt * dpjf_«in ; 
: inze * dp_y_r.ax ; 
• nize * dp_polar_exp ; 
; nize * dpjios ; 
1 isize * dp_flg ; 
• isire • dp_s«oothing_aper ; 
: nize * dp~enoothing_delay ; 
: inze * dp_inoothing_correct ; 

JCCttWTE.UORtt.PQKIO THU, DEC 22, 1983, 10:30 flfl 

i : * icize * dp_correct_off«t ; 
£HD» >ed t aequxxx 
vHi *:« I novE »/d 
g/:=/.,-*1j 
i . n r n j ' v // 
1.8s/;.«llOVE =0/EOU / 
lM/,\Uff 
)t» 20,25 
i.ii/ V/g 
u 
c aconputc.work /chtatle_itart/»1,/cht*ble_end/-1d ,-1r Mtyixxx 
JCDHTIHUE 
'PURGE aequxxx 
•TELL jtt.pdtSIO •»««• 
!tOJ 

FC0KTR0L.UORK.PD851O THU, DEC 22. 1983. 10:30 Rr. 

EXTERHRL IHTEGER group_nunber.L; 
SUBROUTINE abort sueep; 
SUBROUTINE restart st-ees; 
SUBROUTIHE neasurenent restart; 
SU3S0UTIHE Hold_sueep;~ 
SUBROUTIHE aingle_sueep; 
SUBROUTINE continuous sueep; 
PROCEDURE n sueep(fl)~ 

VRLUE n; 
IHTEGER n; 

PROCEDURE control; 

EXTERNflL.L 
EXTERNAL 
EXTERHRL L; 
EXTERNRLC 
EXTERHRL. L; 
EXTERHRL L; 

EXTERNAL.L; 
EXTERHflL. L; 

SCOHTROL.U0RK.PD8E10 

M68KL.P,"control" 
BEGIH 

IIFILE f inn.uork; 
KFIL£ fktmeL.uork; 
•FILE fkerneH.uorh; 
"FILE cnns.uork; 
HFILE cdebug.work; 
•Fill fttm.uork; 
HFILE fbreak.uork; 
HFILE ffifo.uork; 
HFILE ffifoi.uorii; 
HFILE cchtable.uork; 
HFILE fehdata.ucrk; 
HFILE fcontvar.uort.; 
BFILE fconTv2.uorf<, 
RFILE tsur.uli.uork; 
HFILE fyadc.uork; 
•FILE fintrpt.work; 
HFILE estin.uork; 
RFILE fpubib.uork; 
XFILE cpubib.uork; 
RFILE Ftrace.uork; 
HFILE fnenu.uork; 
HFILE cdatap.uork; 
HFUE fcal.uork; 
PFILE futll.uork; 

THU. DEC 22, 1983, 10:30 fin 

£ DEBUG £ 
L DEBUG 8. 

2. for nax ch 1 

£ for rebuild and array_processed £ 

£ for update_rau_array £ 
£ for cal__acquisition_done and neasunng_std_dat«i 1 

£ for uam and neasuring_sto_aborted £ 

IHTEGER COHSTRNT nomal sueep :* 0; 4 DEBUG £ 
IHTEGER CONSTANT cu :* ~\; 
BOOLERH abort; £ abort current eueep (incl. stepped) i f true & 

£ set TRUE by abort_sueep and sueep, & 
£ set FRLSE by control & 

DOUBLE COHSTfW conpiex_sizt := 6, i * byles/cDnplex £ 
uorc size := 2; 4 1 bytes/uord £ 

INTEGER COHSTRHT naxjroup_nunber := Z7FFF; 
GLOBAL IHTEGER group_nunt;er; £' used for starting averaging factor £ 

http://dp.fj.tr
http://rrectj.tr
http://tsur.uli.uork
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SCONTROL. H0RK.PDS510 

REJECT; 
ConnEkT 

THU, DEC 22, 1983, 10:30 Wl PAGE 2 

laaaaaaaiaaeataai taaaaaaaaaaatsaaai 

* uait for data processing to finish any unprocessed data points, 
taaataaeaaaaaeaaaaataaaaaaeeaaaaaaaaaaaaaaaaattaeaaaaaaaatattsaaetaaaaaa 

SUBROUTINE sync; 
BEGIN 2 sync 2 

acouire(9roup_ready_rin); 2. since tuo processes can't uait 2 
& on the sane signal. 2 

oend(enable_group_ready); & uait for any pending processing 2 
uait(group_ready)r 2 to be conpleted. L 
releasefgroup ready nn); 

END; & oync 2 

THU, DEC 22, 19S3, 10:30 Rn SCOHTR01.U0RI.PDSS10 

REJECT; 
COnnEHT 

• aaatastaaaaeteaaaaaaaaaataaaaaaaaaeaaaai 
EXTERHRL SPECIFICATION FOR abort_tueep 

fUNCTION: Rbons any active sueep, including stepped. 
Sets a boolean flag, abort, used to teminate repititive 
operations. 

PARAMETER DESCRIPTION: 

INPUT: none 

OUTPUT: none 
:seaftt*ttt*tisttsateita*tat*ts*tete*easftsettaft*aaaaasaa*a*aitttatieseaa* 

LOGIC InfORIMTIOR FOR obort.tuetp 

IRTIRL REFMBENT: 

abort source's sweep, 
•bort :> TRUE, 
allow pending processing to conplete. 

laeatataaaaiaaaassaaaaataaaaaeatattataettataaasasaetttttsatattataaaataa 
SUMOUIIHE abort.sueep; 

BEGIN 2. abort sueep & 
IF sueep debug THEN 

BEGIN 2 iF 2 
USTR(-»bort tup."); CRLF; 

EHO: l i f t 
abort :• TRUE; 
urite_fifo(fifo_sup_brk, abort_sup); 

ENTRY; 

1 DEBUG i 
I DEBUG 2 
I DEBUG 1 
1 DEBUG 2 

uait(aborted); 
abort := FALSE; 

IF sueep debuo THEH 
BEGIN I if J 

USTRC'aoon supl"); CRLF; 
EHD; 1 i ( I 

2, until pending conversion stuff i t done 2 
& nou that abort is verified 2 

2 DEBUG 2 
2 DEBUG 2 
2 DEBUG 2 
2 DEBUG 2 
2 DEBUG 2 

sync; 
disable_phase_lock_lost; 

IF tutep debug THER 2 DEBUG 2 
BEGIK~2 if 2 2 DEBUG 2 

USTRC'abort tup-"); CRLF; 2 DEBUG 2 
END; 2 if 2 2 DEBUG 2 

END; 2 abort_sueep 2 

SC0HTR0L.U0RK.P0851O THU, DEC 22. 198 3. 10 : 30 An PAGE 4 

REJECT; 
COflhEHT restartsueep 

* EXTERHRL SPECIFICATION FOR restart_sueep 

* FUNCTION: Restarts sueep, beginning a neu group. 

* PARAMETER DESCRIPTION: 

" INPUT: none 

» OUTPUT: none 

* LOGIC IHFORnATIOH FOR restart_sueep 

» INTIRL REFINEMENT: 

* restart tueep by exiting breah_idle and retuning the control loop 
*aa**aataaaa*»axaaa*a***aaaa*aaa*taaa*ai*attaaa**aaxaaaeit*aaaataaaaaaata 

SUBROUTINE restart sueep; EHTRY: 
BEGIN 2 restart_eueep 2 

unte_fifo(fifo_supJjrk, exit_hreak_idle); 
EHD: 2 restart_sueep 2 

SC0HTR0L.U0RK.PDS51O TH'J. DEC 22, 1983, 10:30 Rn PAGE 5 

REJEC1; 
CDnnEWT neasurenent_restart 

' EXTERNAL SPECIFICATION FOR neasurenent_restarc 
1 FUNCTION: Aborts any active sueep, then restarts sueep. 
1 PARAMETER DESCRIPTION: 

' INPUT: none 

' OUTPUT: none 
iaa««****«»a**aaati»ii*aa»aa«tx*aataaaaaat*««aaaaaaaa**a»aaaaa**«a»t*tta 

LOGIC IHFORnATIOH FDR neasurenent_reetart 

IHTIRL REFINEMENT: 

' abort_sueep. 
1 restart_tueep. 
itaataaaiftaaaaiaaaftaaaaaaaataaiaaateaaaaat .attest actaaaaaaalaaaltaaataaa 

SlieSOUTLNE neasurenent.restart; ENTRY; 
BEGIN 2 neasurenent_restart 2 

abort_sueep: 
restart_sueep; 

EHD; 2 neasurenent_restart 2 
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THU, DEC 22, 1M3, 10:30 Ml SCmTR0L.U0Rl(.PD85IO 

DEJECT; 
connEHT 

* EXTERHRL SPECIFICATION FOR hold sueep 
i 

* FUNCTION: Aborts any active lueep, and sett sueep node to hold. 

* PARRflETER DESCRIPTION: 

» INPUT: none 

* OUTPUT: none 
**S****ftft*tftft*Xftl*ft 

» 

* UKIC MFuWATIOH FOR hold sueep 

* IXTIRL REFIHEHEHT: * 
* aoort_sueep 
* mmberjif jjnMips := hold 
***ft*»t**a»**jM^ 

SUSROUTIHE hold sweep; IHTIV; 
BEGIH 1 hold'sxeep 4 

abort_iweep; 
ftuntocrjtf jroupi := hold; 4 needn't acquire control variables 4 

& since value is a single uord. & 
ENO; 1 hold_sueep 4 

SCDNTR0L.UORK.PDS51O 

REJECT; 
COhTlENT 

IN), DEC 22, 1983, 10:30 Rfl PRGE 7 

tlltMt*i^*t*tI*tl*t»*a**i 
single sueep •ti l t 

* EXTERHRL SPECIF ICATI OH FOR single oucep 
t 

* FUNCTION: Aborts any active tueep, sets sueep node to single, and 
• reiunes sueep activity. 

* PARAnETER DESCRIPTION: 

* IHPU1: none 

* OUTPUT: none 
* 

t 
* LOGIC IHFORflflTION FOR nnjle_sueep 

* 1NT1AL REF1HEREKT: 
ft 
* ahort_swtep 
* nui»swr_BFjm*p» :» tingle 
* res«M~su«ep 

ftiift«aft>iftftftftaaftftM«atftstftftt«ftfttisftftftftfttaftft 

SUBROUTINE single suttp; ENTRt; 
BEGIH I single_eu*ep t 

abort_sucep; 
nu»*er_of jroupt :* single; 8. needn't acquire control variables 8. 

4 aince value is a single uord. £ 
signai_init( ta*<e_sue«p_done, 0 ); 
restart_*uetp; 

END; 4 single_suetp 1 

SCONTROL.UORK.PDS510 

"EJECT: 
ConnEHI 

THU. DEC 22, 1933. 10:30 Rn 

ccntmuous sueep 

EXTERNAL SPECIF ICSTICH FOR continuous_sue*p 

FUNCTION: R o o m any active sueep, sets sueep node to continuous, and 
returns sueep activity. 

PRRftilETER DESCRIPTION: 

IHPU1: none 

OUTPUT: none 

LOGIC INFDRnflTION FOR continuous_sueep 

IHTIAL SEFIHEHEHt: 

abort_sueep 

nunber_of_groupt := continuous 
rvsune_sueep 

SUBROUTINE contmuous_sueep; EHTRY; 
fct&lH £ coniir.uous_surep £ 

abort_sut>ep; 
nunber_of__groups := continuous; 

£ needn't acquire control variables £ 
£ since value is a single uord. £ 

restart_sueep; 
END; £ continuous_sueep 1 

SC0HTR0L.WORK.PD851O THU, DEC 22, 1983, 10:30 RH 

((EJECT; 

COnnEHT 

1 EXTERNAL SPECIFICATION FOR n_tueep 

* FUNCTION: Aborts any active lueep, sets sweep node to n-sweeps, 
* resunes sueep activity. 
* 

* PARAMETER DESCRIPTION: 

* IHPUT: none 1 

* OUTPUT: none 

* LOGIC IHFDRflATION FDR n_sueep 

* IHT1RL REFIHEDEHT: 

* abort_sueep 

* nunberjifjroups :* n 
* reitart_sueep 

PROCEDURE n sueep(n); 
VRLUE n; 
INTEGER n; ENTRY; 
BEGIN & n sueep & 

IF n > 1 THEN 
BEGIH £ if £ 

ibort_sueep; 
nunber_of_groups :* n; 4 needn't acquire control variables £ 

£ since value ii a single uord. £ 
tignal_init( tal«e_iueep_done, 0 ); 
restart sueep; 

END £ if"4 
ELSE If n = 1 THEH 

single sueep; 
4 ELSE 

no action £ 
END; £ n_sueep £ 
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SC0t<IR0L.UORK.P0e510 IHU, NC 22, 1953. 10:30 RR PAH 10 SC0H1R0L.UORK.Pt.851O THU. DEC 22, 1913. 10:30 Afl PAGE 11 

•EJECT: EHD; £ for £ 
COnnEHT sueep 

EHD; £ sueep £ 

* EXTERHRL. SPECIFICATION FDR sweep 

4 FUNCTION: Sets up paraneter* (source, test-set, receiver, phase-lock). 
* Initiates as nany sueeps as required to acquire all of the 
* acquisition parameters. 

* PRRRhETER DESCRIPTION: 

J IHPUI: none 

3 OUTPUT: none 

* COTBTEHTS: 
1 The concept of nultiple channels is inplencnted at this level. 
9 Above this level, everything pertains to the instrument as a uhole 
fl (both channels). 

£ LOGIC IX7C*nATIW FOR sueep 

* IXTIRL REflMEflEHT: 
a 
* FOR acouisitionjiaran := first TO last 00 
* BEGIH 
* acouire( control_variablei ) 
fl set up paraneter" 
* releetet control.variables ) 
* sutep source 

a m 

PROCEDURE sueep; 
BEGIH A sueep £ 

IHTEGER acquisitionjiaran; 
BOOLEAN success; 

success :* TRUE; 
FOR acqunitionjiaran :• first_aequnition_paran WHILE 

((acqui)itionj,aran < = last acquisition_paran) RND success) DO 
BEGIN £ for £ 

acquire(control_variables); 
success := set_up_paran( acquisition_paran, inhibit_lock ); 
releasetcontrol variables): 
IF success RND (HOT abort) THEN 

BEGIN £ if & 
success :- naintain_sueep; 
success •.- success BHD (HOT abort); 

EHD & if £ 
ELSE 

preenpr. 

3C0NTRDL.JJ0RK.PDB51O THU, OEC 22, 1983. 10:30 RH PAGE 12 SCQHTR0L.U0RK.PD851O THU, DEC 22, 1983, 10:30 Rn PAGE 13 

KEJECT; PROCEDURE step; 
CCfifiENT step BEGIN £ step £ 
t******ttt******t*t*t*ttitt*t*****tt***i*t***t**tt*tt******t*t*t*t*t\f* BOOLEAN success; 
* INTEGER paran_set, 
» EXTERNAL SPECIFICATION FOR step prev__set, 

* FUNCTION: Sets up paraneters (source, test-set, receiver, phase-lock). 
acquisiticn_paran, 

* FUNCTION: Sets up paraneters (source, test-set, receiver, phase-lock). stinulus.value, 
1 Controls the stinulus to neasure the required nunber of locn_type; 
1 points, hakes as rttny stepped sueeps as rerjuirtd to 
* acquire all of the acquisition paraneters. prev^set :» 0; 
* success := TRUE; 
* PARAflETER DESCRIPTION: FOR paran_tet := first_paran_set WHILE 
* { (paran_set <= last_paran_set) RNO success ) DO 
* INPUT: none BEGIH £ for paran set £~ 

LABEL, levell^exit; 
* OUTPUT: none 
* & round-about May to tell "break" before "step" £ £ DEBUG £ 
* COntiENTS: acquire(contral_variable*); £ DEBUG £ 
* The concept of nultiple channels is inplenented at this level. succett := sei_up_paran( 1*last_pariM_of_iet[pre.'_»et], 
* Rbove this level, everything pertains to trie instrument as a uhole inhibit lock 
* (both channels). ) ; I DEBUG £ 
* release(control variables); I DEBUG £ 
*****t±*t****ttt***tt**t*i.tt****,t*t**t*****k*ii******A****xtt***.********i> IF (HOT success) OR abort THEH 
t BEGIH £ if £ 
1 LOGIC IHFORnATIOH FOR step preenpt; 
* GO TO levell exit; 
* Ih'TIAL REFINEnENT: END; £ if £ 
* init_auto_range; 
* prev_set := 0. 
* FOR paran set := first__paran set UNTIL list_paran set DO FOR stinulus_value := start STEP step_siie UHlLt 
* BEGIN ~ for pann set 
* 

((stinulus value < = stop) AND success) DO * BEGIN ~ for pann set 
* BEGIN £ for stinulus value~£ 
* FDR stinulus_value := start STEP step_si:e UNTIL stop DO LABEL level2_exit; 
* BEGIN for stinulus value 

ft lock_type := force_lock; £ due to freq. change £ 
* acquire(control_vanables). acquire(control_vanables); 
* don't'allou updates except between steps £ don't allot, upoates except betueen steps £ 
' step_stmulus( stmulus^value). success := step stinulus(itinulus value); 
" IF (HOT success) Oft abort THEN 
* FOR acquisiUonj>aran := t * BEGIH £ if £ 
* last_paran of set[prev set] releaset control_variables ); 
* UNTIL last_paran_of_set[paran_iet) DO preenpt; 
* BEGIN for acquilitlon_paran GO TO level2 exit; 
1 set up paraneter. EHO; £ if £ 
* trigger_yadc. 

FOR acquisition_paran := Itlastjiaran of set[prev set] * ENO. for acquisitionjjaran FOR acquisition_paran := Itlastjiaran of set[prev set] 
* release(control_vanables). allow updates nou UHILE ( 
* preenpt. (acouisitionjaran <= lastjiaran_of_set(paran__set]) 
* RND success 
* END. for stinutus_value } 00 
* prev_set := paran_set. BEGIN £ for acQuisition_paran £ 
* success :* tet_up_paran( acquisition_paran. 
1 END. for paran_set lock_type 

t * t l t f t f t * * ^ ^ IF success RND (NOT abort) THEN 
BEGIN £ if £ 

http://SC0H1R0L.UORK.Pt.851O
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lock_type : i nor»ial_Iock; REJECT; 
auto_ra«ging( acouisitlon.oa<r*« ); COfinENT do :u 

lrigger_yadc; 
END £ i f £ * 

ELSE * EXTERNAL SPECIFICATION FOR do_cu 
preenpt; * 

success : = success RND (MOT abort); * FUNCTION: Sets up parameters (source, test-set, receiver, phase-lock 
EHD; i for acquititlon_paran & * fltasures the specified point for each acquisition paranete 

release{contnjl.variables); i allow updatei nou £ * 
preenpt; » PRRflfiETER DESCRIPTION: 

ievei2_exit: * 

success : = tuccctt AMD (HOT abort); * IHPUT: none 
EHD; £ for stim)iua_value £ • 

prev_tet paran_tet; * OUTPUT: none 
le,vel1_exit: * 

tuccett :* succett RND (HOT abort); « COmEMTS: 
ENO; 1 for piran tet £ * The concept of Multiple enamels is lnplenented at this level. 

END; I ttep £ * Above this level, everything pertains to the instrunent as a uhole 
* (both channels). 
aaaaaaaaaaa**aaa*saia*a*aaB*fttaa*aaaaaaaaai*a*t*aaaaa***aa*iaa*,,a**a** 

* LOGIC IWlaWMTIll. FOR do_cu 

* INTIAL REF2HEHEK1: 

* set_ttimilue(stinulus_value). 

* • acojuire(control_variables). 
* FOR acquisitionjparan := first_acquitition_paran UNTIL 
* last acquisitionjiaran DO 
* KGIK for 
* tet up parameter. 
• trijg*r_yadc. 
* EHD. for 
* rtlease(control_vanables). allou update* nou 
* preempt. 

PROCEDURE do cu; 
BEGIN £ do~cu £ 

BOOLEAN success; 
IHTEGER acquiBLtionjiiran, 

stinului_value, 
lock_type, 
point. 
uord, 
data = REGISTER 5; 

INTEGER POINTER firstjoint « REGISTER 10, 
destination • REGISTER 11; 

LABEL cu_exit; 

SUBROUTINE replicate; 
BEGIH £ replicate £ 

SCOKTROl.UORK.PD8510 THU, DEC 22, 1583, 10:30 All PAGE 16 SC0HTR0L.HORK.Pt)851O THU, DEC 22, 1983, 10:30 Afl PRGE 17 

STPNTR( f i r3t_point, rau base[acquisiticn_paran) ); "EJECT; 

FOR uord := 1 UHTIL 3 D0~ COnnEHT gro up 
BEGIH £ for uorc! £ *Tlt**ll**0*ttt>ft»t*^ ** 

data := first_point; * 
RjS£r.flLE( HOVE.L f irst_point, destination; * EXTEfiHftL SPECIFICAIIOr, FOR grows 

flDDQ.L =06, destination 
* EXTEfiHftL SPECIFICAIIOr, FOR grows 

); * FUNCTION: 
FOR point := step^size STEP step_size UHTIL stop 00 * Controls the stinulus and data acquisition for one group of 

BEGIN £ for point & * neasurtnents. Inplenents swept, stepped, and cu. 
destination : = data; * 
ASSEHBLEt RDD3.L =D6. destination ) ; * PARRflEIER DESCRIPTION: 

END; £ for point £ * 

RSSEi18LE( RDDO.L «DZ, first_point ); * IHPUT: none 
ENO; £ for uortj £ * 

EHD: £ reulicate £ * OUTPUT: none 

£ round-about way to tell "breah" before frequency change £ * COflftENTS: 
act,uire( eontrcl_vanables ); * Everything at thit level applies to the instrunent as a uhole 
IF HOT Eet_up_paran( first_acquisiUon_paran, inhibit lock ) THEH * (botfl channels). 

GO TO cu_e-it; * 

rtleaie( control_variables ); as 

imt_auto_ range; * 
* LOGIC IHFORflflTIOH FOR gnwp 

lockjtype := fcrce_Iock; £ due to poisible acq'n paran. change £ * 
acquiret control variables ); £ don't allou update until done £ • IHIIRL REFINEflENT: 
IF NOT step sTiflulusf cu ) THEN * 

GO 10 cu_e*n; * imt_group. initialize group paraneter*. 

success := TRUE; * CRSE sueep node OF 
FDR acquititionjiaran : = first_acquisitionj]aran UHILE * BEGIN "case 

((acquisition_paran <= la3t_acquisition_paran) AHD success) DO * suept sweep. 
BEGIH £ for acquisiUonjiaran £ * stepped step, 

success : = set upjiaran( acquisitionjaran, lock type ); * cu do cu. 
IF success RHD~(H0I abort) THEN * ENO. ~ case 

BEGIN £ if £ a 
lock_type := nomal_lock; k*kttik**tttkktt*t**tkt*ttkt*ttki.it*tt*t*kttkxit****ttk*Xk*t*t.tHt**** 
auto_rangmg( acquisnionjaran ); 
trigaer^adc; SUBROUTIHE init_group; 
replicate; BEGIN £ init_group £ 

ENO £ if £ 
ELSE acquire(group_ready_nn); £ since tuo processes can't uait £ 

preenpt; £ on the sane signal. £ 

success : = success RND (NOT abort); tend(enable group ready); £ uait for any pending processing £ 
EHD; £ for acquisitionjaran £ uait(group_ready); £ to be conpleted. £ 

cu_exit: rtlease(group_ready_rin); 
release(contrcl_variables); £ allou updates nou £ 
preenpt; calib__yadc( full_if_cal ); £ yadc uill decide if necessary £ 

EHO; £ do_cu i acquire(control_variables); 
init_group_controi_vars; £ resets pointers ana signals. £ 
release(conuol_variables); 

If group nunber < nax_gn)up_nunber THEN 
group_nunber := group_nunber * l; 

ENC; £ imt_group £ 
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PROCEDURE group; 
BEGIN 4 group 4 

INTEGER fifo.uord; 
BYTE fifo__uord_upper •« fifo_uord, 

fifo_uord_louer * fifo_uord+1; 

init jgroup; 

IF I*it acquisitionjiaran < firtt acquisition_paran THEH 
abort :* TRUE 

ELSE IF (HOT abort) THEH 

CRSE tuetp node Of 
BEGIN & c m 1 

4 luept 8, tueep; 
& itepped 4 etcp; 
•1 cu 4 do cu; 

EHD; ~ 4 case 4 

4 do any required array processing nou 4 

IF (HOT abort) THEN 
BEGIN 4 if 4 

fifo_uord_louer :» update_rau_array; 
fifo~uonTupper :* a rrayj-i recessed AND 201; I 
IF flfo_uort_upper <> 0 THEH 

unte_fifo( array_update_fifo, fifo_uord ) ; 
fifo uord upper := arrayj)recessed AND 202: i! 
IF fifo_uord_upper <> 0 THEN 

unte fifo( array update fifo, fifo uord ); 
EHD; 4 if 4 

EHD; 4 group 4 

THU, DEC 22, 1983, 10:30 Rfl SCWTR0L.UORX.PD8S1O 

REJECT; 
COrUIEHT 

ita**a*****ft*-i>a***a***ta*aa***ii**ai 

EXTERHRL SPECIFICATION FOR control 

FUNCTION: 
Control! the stinulus and data acquisition for repeated identical 

groups of neasurenents. Inplenents single sueep, n sueep, and 
continuous sueep. See ROEF.UCC for definition of "group". 

PRRRflETER DESCRIPTION: 

INPUT: none 

OUTPUT: none 

UWIREKTS: 

Everything at this level applies to the instrument as a uhole 
(both channels). 

aaaaaaaaaaaaatataaftaaaaaaaaaaaaaaasaaasataaaaaaaftSftaftataaataaaaaaaaaa** 

LOGIC INFORHATIOH FOR control 

IHTIRL REFINEHENT: 

initialize control paraneters. 

DO forever 
BEGIN do 

break_idle. uait for neasurenents to be reiuned 

reset control paraneters. 

IF nunber_of_goups > 0 THEH 
REPERT~nunber_of_jroupl DO 

group 
ELSE 

UHILE nunber_of_groupl = continuous AND (HOT abort) 00 
group. 

END. do 
t*«a***«»**tt*****t5U***«t*l aaaaaaaaaaaaaaaaaaaaaitaaaaaaaaati 

SUBROUTINE init control; 
BEGIH 4 init_control 4 

init_break; 
init~xadc; 4 mist cone after variables are mit'd 4 
init]jadc; 4 and all is ready for interrupts. 4 
signal_init( taHe_tueep_done, 0 ) ; 

COnnEHT load chl and ch2 data (freq, pur, speed) into source 

SCCNTR0L.U0RK.PD851O THU, DEC 22, 1983, 10:30 fln 

set up control variables (suitch labels, uhich get/put 
pointers to use, etc.) 

crank up data processing process(es). 
reset * averages to zero. 

EHD; 4 init control 4 

PROCEDURE reset_control; 
BEGIH 4 reset~control 4 

INTEGER latest_cnd; 

calib_yadc(force_cal); 4 it nay have been a uhile since last cal.4 
group_nunber ^„^Tj 4 assures one group without averaging 4 

4 take care of the highlights 4 
IF nunber_of_oroups = continuous THEH 

latest end := end continuous 
ELSE IF nunber_of_9niupi * hold THEH 

latest end 7= end hold 
ELSE IF nunber_of_groups = single THEN 

latest end := end single 
ELSE 

latest_cnd :* cnd_n_gnjups_kbd; 
hilight_key(Iateat_cnd, cnd_hold, cnd__continuous); 

EHD; 4 reset control 4 

PROCEDURE control; 4 a process 4 
BEGIN 4 control 4 

LABEL again, 
control abort; 

init control; 

BEGIN 4 do 4 
IF auaited( take_sueep_done ) THEN 

send( take_sueep done ); 
abort := FALSE; 
break_idle; 

"COnnEHT this idle routine provides for HP-IB and 
botton box interrupts uhile there is no active 
neasurenent taking place. It uill retu 
neasurenents are resuned. 

4 "TS" uaitmgi 

I uhen 

IF control debug THEN 4 DEBUG 4 
BEGIN " 4 DEBUG 4 

USTRC'control: nunber of groups = " ) ; 4 DEBUG 4 
UH£X(nunber of_groups7; " 4 DEBUG 4 
CRLF; " 4 DEBUG 1 

END: 4 DEBUG 4 

SC0HTR0L.UORK.P0851O THU, OEC 22, 1983, 10:30 Rn 

END 4 do & 
UHTIL rebuild OR 

( ( nunber of oroups <> hold ) 
( NOT abort") 
( last_acquisltlonjjaran >= first_acquiiition_paran ) 

IF NOT abort THEN 
resetjrontrol; 

IF nunber_of_groups > 0 THEH 
REPEAT nunber ofjjroups DO 

IF abort THEH 
GO TO control abort 

ELSE 
group 

ELSE 
UHILE (nunber_of_groups E continuous) RNO (HOT abort) DO 

group; 

IF (NOT abort) THEH 
BEGIN 4 if not abort 4 

IF neasuring std data THEH 
BEGIN 4 if 4 * 

cal_acquisition_done; 
restart sueep; 

END 4 if"4 
EL:E 

nunber_of_groups := hold; 

iet_serialjioll( op_conplete_irq ); 
END; 4 if not abort 4~ 

control_abort: 

hliighijtey (cndjiold, cnd_hold, cnd_continuous); 

GO TO again; 

EHD; 4 control 4 



289 
4,641,086 

290 

FCONTV2.U0RK.PD8510 THU, DEC 22, 1383. 10:30 fin 

EXTERNAL BQOLERH rebuild; 
EXTERHRL BYTE arrayjjroceesed; 

CCONTVAR. uWK.P0S$1O 

INTEGER COHSTRNT suept 
Hepped 
iinglejit : 

IHTEGER COHSTRNT continuous : 
hold 
tingle 

INTEGER CONSTANT start 
stop 
center 
span 

INTEGER COHSTRNT inhibit Jock :* 0, 
nonial_Ioek :* t, 
foree_Iock :« 2; 

4 PARAMETER SET COHSTRHT! 1 

INTEGER COHSTRNT naxj>aran_set 
first_par*n_set 

& ACQUISITION PflRMETER CONSTANTS I 

THU. DEC 22, 1583. 10:30 Rfl PAGE 1 

4 sueep nodei 4 

-1, 4 nunber of groups per sueep node. 4 

= 0. 
c 800, 

= 400. 
• 8 0 0 ; 

4 itimilus values 4 

4 eetjjpjisran lock paraneter 4 

INTEGER CONSTANT n«x_aceuisition_pa)rM :• S, first_aceuiiition_para« :• 1; 
4 PARAHETER DESCRIPTOR COHSTRNTS 4 

IHTEGER CONSTANT HI 
s21 
s12 
t22 
Z1 
z2 

yi 

uteri 
uter2 
u t e r i 

INTEGER COHSTRNT 

INTEGER CONSTANT 

user4 
naxj>araneter 
nullj>ir*n 
generic _paran 

:= 1, 
:« 2. 
:* 3, 
:* *, 
:* 5, 
:= 6, 
:* 7. 
• • 8, 
:= 9. 
:= 10, 
:« 11, 

: 12, 
! 12, 

nuneratorjiort 
denoninator_port 
dnvenjjort 
phase_lock_port 
pa ranet e r_conwe rs ion 
attenuator 
naxj>araneter_entry 

4 values correspond to "annot" 4 
4 tables in "pfr", bitnap m 4 
4 "icalO", fornat nap in 4 
4 "datap", fnt_table in 4 
4 "aconpute", constant! in 4 
4 "cdatap" and "cconpute". 4 

4 CHARGE ALSO IN fpfr 4 

it have sane relationship 4 
to s-parans as dp_raujtet 4 
of cdatap. ~ 4 

4 relative order used 4 
4 by testset file and 4 
4 test-set ID string. 4 

:* 1, 
:* 2, 
:= 3, 
:= 4, 
:= 5. 
:= 5, 
:= 6; 

4\ not used together 4 
4/" 4 
4 CHRKGE ALSO IH fpfr 4 

f CONTVRR.1IORK.PDS510 THU, DEC 22. 1983, 10:30 fin 

HFILE ccontvar.uork; 

EXTERNAL INTEGER lastjjaran set; 
EXTERNAL BYTE APRfir lastjiaran of setiO:naxjiaran set]; 
EXTERNAL IHTEGER last_acauisitlonjurati; 
EXTERNAL INTEGER current aequisitionjaran; 
EXTERNAL BYTE ARRAY paran ~ [1:nax acfluisitionjiaran}; 
EXTERNAL BYTE ARRAY ch [t:nax'"acquisition_paran]; 
EXTERNAL DOUBLE ARRAY rau base [l:nax~acquisitionj>aran]; 
EXTERHRL DOUBLE ARRAY raujut [1 :nax~acquiiitionj}aran); 
EXTERNAL OOUBLf ARRAY dp rau base[ 1:nax ch, slt:s22 ]; 

EXTERNAL; 

EXTERNAL; 

PROCEDURE reset_acouisition_descriptor; 
FROCEDURE partial neu step si:e( neu size ); 

VALUE neu si2e; 
IHTEGER neu'size;--*-

PROCEDURE neu step size( neu sire }; 
VALUE neu'size; 
IHTEGER neu'size; EXTERHRL; 

BOOLEAN PROCEDURE iet_upjiaran{ neu_acquisition_paran, lock_type ); 
VRLUE neu_acquisItionjiarafi, lock_type; 
INTEGER neu acquisitionjiaran; 
BOOLEAN lock type; EXTERNAL; 

PROCEDURE set dp ptrs( chnl, table, ch trace ); 
VALUE chnl."table, ch_trace; 
INTEGER chnl, table, ch trace; EXTERNAL; 

SCONTVAR.UORK.P0S51O 

f16SXL,P,"cont var" 
BEGIN 

THU. DEC 22, 1383, 10:» flfl 

NFILE 
NFILE 
"FILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
HFILE 
NFILE 
NFILE 
NFILE 
NFILE 
KFILf 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 
NFILE 

facttbl.uork; 
fgratic.uork; 
fcontrol.uorh; 
fstring.uork; 
fprivib.uork; 
f xadc. uork; 
fyadc.uork; 
ccontvar.uork; 
f s i z e . u o r k ; 
fkernel.uork; 
fkernel4.uork; 
fstmuli.uork; 
fstinul2.uork; 
ftestset.uork; 
fdatap.uork; 
cchtable.work; 
fchtabie.uork; 
fchtab2.uork; 
fchtab3.uork; 
fchdata.uork; 
fnenngr.uork; 
crins.uork; 
CidG.uork; 
fchpfr.uork; 
ffnt.uork; 
cresp.uork; 
fnenu.uork; 
cnessag2.uork; 
futll2.uork; 
ccal.uork; 
fbreak.uork; 
ctrace.uork; 
cttin.uork; 
cd»bugc2.uark; 
ftrace2.uoi>; 
fscreen2.uork; 
fannot.uork; 
ftme2.uork; 

4 for exceeded_avilable_nenory 4 
4 for fatal 4 

4 for cnd_S1 jiomts and cndJiOljsoints 4 
4 for forted_step 4 

4 for release_nen and repaint_traces 4 
4 for tracel_base, etc. 4 

4 for annotate_enhancenents 4 
4 for user3 zero 4 

EXTERNAL INTEGER ARRAY counter[0:1J; 

EXTERNAL BYTE RRRRY linklO:!]; 

4 Senaphort counters Fron 4 
4 kernel, only for yadc 4 
4 and data processing via 4 
4 chtable. 4 
4 Links for queues, and 4 
4 pointers to head of queues 4 
4 fron kernel, only for yadc 4 
4 and data processing via 4 
4 chtable. 4 
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((EJECT; REJECT; 
COflflENl 

INTEGER TABLE end :- 4 indexed by step H 2 c 4 
& 0 & 0, 
£ 1 & 0, & cnd_801 ̂ points uhen/if inpietiented & ', ACQUISITION DESCRIPTOR 
£ 2 i end 401 jwjnte. 
£ 3 £ 0, . Variables for control of the sequencing of acquisition parameters. 
£ 4 £ end 20l_points, . Indexed by acquisition paraneter. 
£ 5 & 0, " 

. Indexed by acquisition paraneter. 

£ 6 £ 0, 
£ 7 £ 0, ; 
4 8 4 end lOljmints, GLOBAL INTEGER lastj)aran_iet; 
4 9 4 0, GLOBAL BYTE RRRRY lastjjaran of_setlO:naxj)aran_set]; 
4 10 4 0. GLOBRL INTEGER last.actxiiiitlonjsaran; 
4 11 4 0, 

GLOBRL BYTE ARRAY paran M:nix_acouisition_paran}; 4 12 £ 0. 
i index into paraneter descriptor table. 4 4 13 4 0, GLOBAL BYTE ARRAY ch [linax.aceuisitionjtaran); 

4 14 4 0, 4 bit nap or channels that use/need this pameter 4 
4 15 4 0, 

4 if nore than one ch is set, only the first 4 
4 IS £ cnd_51_points; 

4 one's descriptor uill be used. 4 GLOBAL OOUBLE RRRRY raubase (1:nax_acquisition_paran]; 
BYTE CONSTANT neuline :* 10; 4 ASCII line feed 4 4 address of rau data arrays. 4 
INTEGER CONSTANT none :* -1; 4 for initialization of current paran 4 GLOBAL DOUBLE ARRAY rau_put [1:nsx„acquiiitionj)aran); 
BYTE CONSTANT all cht 103: 4 bit act for each channel & 4 tenp storage during chopped 4 
WU8LE CONSTANT dp_f_bit_bockrt :> I8O0O0; 4 address of ROM 4 INTEGER ARRRY rau ready[l:nax acquisitionj»ran]; 

GLOBAL DOUBLE AMBY dp_rau_baee[ 1:nax_ch, s11:a22 ]; 
GLOBAL INTEGER current_acoui«itionjiaran; 

GLOBRL BYTE arrayjrocetted; 4 bit/ch boolean 4 

GLOBRL BOD LEAH rebuild; & rebuild acquisition descriptor if TRUE 4 
IHTEGER paren_nap; 4 bit nap of allocated rau arrays, by paraneter 4 

SC0NTVAR.UQRK.PDa510 THU. DEC 22, 1983. 10:30 HP. PAGE 4 SC0HTVRR.HORK.PD851O THU, DEC 22, 1983, 10:30 flfl PRGE 5 

NEJECT; NEJECT; 
CO.WEHT chs are sane CCMflEKT reset acquisitionjiescriptor 

!.. U........«.»HU. U.uuu.>......u.. M>...m.. u>.....»...u.. *********** ********************u*t t************************************ 

BOGLE AH PROCEDURE chs_are_sarte; PROCEDURE reiet_acquisition_dfscnptor; EH1RY; 

BEGIH 4 chs are sane £ 
BEGIH 4 rcset'acquisition'deicnptor 4 

IHTEGER avgjlodej. IHIEDER paraneter. 
avg_node_2; chnl; 

avg^node_l := ch_integer(ch_average_node,1); acquire(control_variables); 
avg_node_2 := ch integer(ch_average_node,2); 

chs~are_sane := T avg_node_T - avg_nodc_2 ) PHD 
4 initialize acquisition paraneter descriptor 4 

( coupled chtch start frequency) ) RND 
avo_nodej = avgjjff ) OR current_acquisitionjiaran := none; 

( ch_inteBer(ch_average_factor,1) = currtnt_acquisitlon-ch := no_ch; 
ch~inteoer(ch average factor,2) 

) _ . ch~inteoer(ch average factor,2) 
) _ . 

FOR paraneter :« 1 UHTIL nax acquisitlon_paran DO 
); BEGIH £ for 4 

chlparaneter] 0; 
EHO; 4 chs_are_sane 4 rau baie[paraneter] 0; 

EHO; 4 for 4 
last^acquisitionjiaran := 0; 

lastjaran set := 0; 4 last_paran_of_set{0) = 0 always 4 
last_paran~of_set[Oj := 0; paran nap := 0; 
rebuild := FALSE; 

FDR chnl := 1 TO nax ch DO 
BEGIN £ for £ 

oet_ch_doublet 0. eh_d_ba*e, chnl ); »et~chjJouble£ 0, eh_f_base, chnl ); 

set~ch~double( 0, eh~n base, chni ); ENO; 4 for £ 

set eh 3ouble( RDRS(trace1_bm), ch_trace„base, 1 ); 

set'cfTdoublet RDRS(tracern_base), ch_n_trace_base, 1 ); 
set~ch~double( ADRSttrace2~base), ch_trace_base, 2 ); 

seOtfdoublet ADRS(trace2ji_baie), ch_n_trace_base. 2 ); 
release(control_variables); 

EHD; 4 reset_acquisitlon_descriptor 4 
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•EJECT; 
COftflEHT 
aaaaaaaaaaaaaaaaai 

aaatataaaaaaaaaaaaaaaaaaaaati 

IHU, K C 22, 1513, 10:30 Rfl 

i t * * * * . * . * ! * * * * ! * * * * ! 

PROCEDURE clear_acquisitlon_descnptor; 
BEGIN £ clear_acquismon descriptor £ 

IHTEGER paraneter; 

IE last_acquisition_paran > 0 THEH 
FOR paraneter := 1 UNTIL last acquisition_paran DO 

BEGIH £ for £ 
IF rati>asc{paraneter} <> 0 THEN 

rtleaie_array( rau_bate[paraneter] ): 
chtparaneter) :• 0; 
rau ready [paraneter] :» rau ready Nit bucket; 

EHO; £ for £ " 
last_acquisition_peran :* 0; 
lastjiaran_set :* 0; I lastj>aran_of_set[0] * 0 aiuayt £ 
paranjup :» 0; 
arrayjrrocessed :« 0; 

- END; & clear_acquisition_dtscriptor I 

SCONTVRR.tMNK.nilSIO THU, OEC 22, 19B3, 10:30 Rfl 

NEJECT: 
COftflEHT 

asaaaaaai taaaaaaaaaaaaaatsaai 

flakes all of the entries in the acquisition paraneter descriptor 
table, except for the rau_reaey signal value, uhich nust be the last 
acquisition parameter for a channel after sorting. 

Returns the address of the rau Jute array. 

**aaa*aa***a*ftattaaaataataaaaaaaaBatttaftataaaaaaaaB*a**aaaaaaaat*»taaa 

OOUBLE PROCEDURE enter_paran( paraneter, channel ); 
VRLUE paraneter, channel; 
INTEGER pa ram ttr, channel; 
BEGIN L cnterjuran 1 

INTEGER eldjuranjiap, 
paratwndex; 

old_paran_nau jaranjup; 
paran_njp~:= SBIT(|iarafi_wap, paraneter); 

IF eh*_are_s*ne RNO (oldjuranjtap * paranjiep) THEN 
& chs are sane and rau was already allocated that nay be used l 
KGIN t i f I 

paran index :* 0; 
DO 

paran_index :» paran index • 1 
UNTIL paran[para« index} » paraneter; 

END I. if 1 
ELSE £ nutt allocate a new rau array t 

BEGIN £ else & 
paran_index :* 

"last_acquiiition_paran :» last_acquisitionjMran • 1; 
paran[p*ran_indcx) :> paraneter; 
If ( rau bast{paran index] := request array(block t i n ) 

) = 0"THEN 
fatalf exceeded_avtilablc_nenory ); 

rau readyfparan index] :* rau ready bit bucket; 
END; £ elte £ 

eh[paran_index] :* S8IT( ch[paran_index], channel-t ); 
enter_paran ;* rau_baseiparan_index]; 

END; £ enter_paran 1 

THU, DEC 22, 1983, 10:30 flfl SCOHTVRR.UORK,PD8510 

EJECT; 
Dr-flENT 

Trace nust be aborted (abort_sutep) prior to calling this routine 
since the pointers are nodified herein. 

Check — nay need to acquire(control_vanables). 

a***a*a******ata*»aaii*i***.*****B*a**a***«*t*********a*t*tat*****ti**ta 

PROCEDURE build; 
BEGIN £ build £ 

BYTE don*_nask, 
old_dnw_port, 
neu_driven_port, 
donain; 

INTEGER channel, 
first ch, 
lastjih, 
paraneter, 
these _parans; 

rebuild :* FALSE; 
c!ear_acquisition_descnptor; 

IF trace_node = smgle_ch THEN 
first ch := last ch := current_entry ch 

ELSE 
BEGIN £ else £ 

first ch := 1; 
last ch := 2; 

EHD; £ else £ 

FOR channel := first.ch UNTIL last_ch DO 
IF ch_integer(ch d state, channel) ' d an THEH 

BEGIN £ if £ 
IF ( (ch integer(ch correctlon_node. channel) = 

correct_on) AND 
(ch mtegertch correction type, channel) = tuojort) 

) THEN 
BEGIN £ if £ 

dp_rau_bate[channel,s11] :* 
enter_paran(s!1, channel): 

dp_rau_base[channel,s21] : = 
enter__paran(s21. channel); 

dp_raii_base[channel,s1!l : = 
enter_paran(5l2. channel); 

dp_rau_base(channel,s22] := 
enter paran(s22, channel); 

END £ if £ 
ELSE 

dp_rau_base[channel,generic_paran] := 
~ enter_paran(ch_integer(ch_paran,channel),channel); 

donain := ch_integer(ch_donain, channel): 

SCOHTVRR.UORK.P08510 THU, DEC 22. 1583, 10:30 RH 

IF ( (donain = tdr_donain ) OR (donain « tinej»na:n) OR 
(ch_integer(ch_gating, channel) » gatejjn) OR 
(sueep node 1 tingle_pt) 

) THEN 
arrayjirecessed := SBITfarrayjirocessed, (channel-i)); 

END; £ if £ 
£ DEBUG & 

I sort either here or belou & & DEBUG £ 

£ NOTE: one ch finithed_signal uill aluays renam as _bit_bucket.£ 
tet_ch_integerT rau_ready_bit_bucket, cn_fimshed_signal, 1 ); 
set~cfTinteger( rau_ready_bit.bucket, ch_finitfted_signai, 2 ) ; 
IF last acquis it ion jaran > 0~THEN 

BEGIH t if £ 
paraneter := last_icquititionj>aran; 
done_nask := all_cht AND (HOT array_processed ); 

£ all point processed channels £ 
UHILE ( (donejtaik <> 0) AHD 

(paraneter >= first acquiiition_paran) 
) DO 

BEGIN £ uhile £ 
theie_parans :» ch[paraneter} RNO done_nask; 
IF thesejarans <> 0 THEN 

BEGIN £ if £ 
IF thesej>arant = 1 THEH 

rau readvtparaneter] := chl rau ready 
ELSE IF theie_parans = 2 THEN ~ 

rau reedy[paraneter] := ch2 rau ready 
ELSE £-both 1 and 2 £ 

BEGIN £ else £ 
rau_ready[paraneter] := ch1_rau_ready; 
set~ch_integer( ch2_rau_ready, 

ch finished tianal, 
1 " 

) ; 

1 NOTE: chl'i ch_finiihed_nsnal uill £ 
£ aluays renain ... bit bucket. £ 

END; £ else £ 
done nask := done nask - these_parans; 

EHD; l"if £ 
paraneter ;= paraneter - 1; 

END; £ uhile £ 
END; £ if £ 

£ DEeuG £ 
£ sort either here or above £ £ DEBUG £ 

last_paran_set := f irst_paran_set; 
old_driven2port := paraneter_descnptor[ 

paran[ first_acquisitlonjiaran ], 
dnwnyport 

IF ( {last acquisitionjjaran > 1) AHD 
(slou'test set) I until it handles sets better £ & DEBUG £ 

) THEN " 
FOR paraneter := first_acquisiticn_paran • 1 UHTIL 

last_acquisition_paran DO 
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BEGIH 4 f o r 4 
neujtrivenj>ort :» paraneterjtescnptorl 

p*r*n{ paraneter ) , 
driven_port 

IF neu driven j>ort <> old drivenjwrt THEH 
BEGIH 4 if 4 

laitj)aran_of_eet{laft_pjra«__oet] :• paraneter - 1 
lastj>aran_set :• lastj>aran_set • 1; 
old drivenjiort :» new drivenjiort; 

EHO; 4 if 4 
END; 4 for 4 

lastjiaranjjfj*et[lastjuran_set] :* laft_acquiiitionj)aran; 

build_test_set; 

acquire! proct*iing_variablei ) ; 
cent roljJatajt roc ( 1 ) ; 
control dataj>noc( 2 ); 
release? procet<ing_variables ) ; 

END; 4 build 4 

SCOHTVRR.UORK.P08510 THU, OEC 22, 1583. 10:30 Rfl 

REJECT; 
connEHT 

tt»»»«**lt*tt**** i t«»M*»»** i* t t t * t * t * t t t**tl 

' »*««t««ts***t**!ia*te>tt*tti**ttitttt*«**»»**i»***ti**t******t«*t****it** 
PROCEDURE partial neu step siie( neu sue ); 

VRLUE neu size; 
IHTEGER neujuze; EHTRY; 
BEGIH 4 partial neu step size 4 

IHTEGER - * "chnl? 
points; 

DOUBLE array; 
RERL nin sueep tine; 
IHTEGER CONSTANT string size :* 24; 
BYTE RRRRY tenp array[-l:itring_sizt]; 
RLPHH tenp'string; 

4 initialize string & 
tonpjitnng := A0R3(tenp_array); 
terujf string := initjitringf, tenpjitring, ttring^size ); 

step juze := neujuze; 
points :» nunber'of jwints; 
rebuild :> TRUE;" 
hilight_key( cnd[step_tizc], cnd_51jwiflti, er»c_40tjwintt); 

nin_gueep_tine := 0.000200 1 REAL(points-l); 
urtjsriv ib source( 

" tl, 
appendj:h[ fomat_real( «injmeep_tine, 

tenp_ttring, 
fomat_tablt[ 

sueep_tine_fornat 

J 
RNO IFFFFFFOF 

4 nask t o s e t no f o r n a t s c a l e f a c t o r 4 

set_xadc_stepj*ize( stepjuze ); 

4 RELEASE ALL ARRRYS 4 
FOR chnl 1 TO nax ch DO 

BEGIN 4 for 4 
array chjJoublet ehjJJsaoe, chnl ) ; 
release_array( array ); 
setj:h_double( 0, ch_d_baie, chnl ); 

array := chjJouble( ch_f_base, chnl J; 
release_array( a m y ) ; 
set_chjiauble( 0, eh_M»aie, chnl ); 

a m y :* chjlaubleC chjtjiaee, chnl ); 
release^rray( array )T " 

SCDXTVRS.U0RK.PD8510 THU. DEC 22, 1583, 10:30 Rfl 

i e t j : h j l D u b l e ( 0, c h _ n _ b « e , c h n l ) ; 

re lease t e n ; 
END; 4 for 4 

FOR c h n l := 1 TO nax ch DO 
BEGIH 1 for 4 

IF ( a r r a y := request a r r a y ( b l o c k s i z e ) ) o 0 THEN 

BEGIH 4 i f 4 
s e t _ c h j f o u b l e ( a r r a y , c h j j base, c h n l ) ; 
user3 zero( a r r a y , p o i n t s 7; 

END; 4 If 4 

IF a r r » y o 0 THEN 
IF ( amy := request a r r a y ( b l o c k s u e ) ) <> 0 THEN 

eE5TV4 i f 4 
s e t j ; h _ d o u b l e ( a r r a y , c h _ f base, chnl ) ; 
u s e r ! 2ero( a r r a y , p o i n t s 7; 

ENO; 4 if 4 

IF a r r a y = 0 THEH 
f a t a l ( exceeaed a v a i l a b l e nenory ) ; 

END; 4 f o r 4 

r e o a i n t _ t r a c e s ; 4 r e a l l o c a t e s nenory a r r a y and updates t r a c e s 4 

I F sueep_node * atepoed THEN 
u p d a t e j u i n u l u 5 _ _ s t e p _ s ; : e ; 

SCOHTVRR,UORK.PD8510 

NEJECT; 
COnnEHT 

**i********t******a***i 

THU, DEC 22. 1583, 10:30 Rn PAGE 13 

t**t*tf *********** ft***) 
neu s t e p _ s i z e 

PROCEDURE neu step size( neu sue ); 
VALUE neu sire? 
IHTEGER neu_size; 
BEGIH & neu_st(p_iize 4 

abort jtueep; 
partialjieu_stepjtize( neujuze ); 
t race_and JJ ra 11 cu 1 e; 
restart_sueep; 

EHD; 4 neu_ 8 t e p_size 4 

END; 4 p a r t i a l_neu_ i tBp_ s i 2 e 4 
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IFJECT; 
CDntlEHT set up_parjn 
ti*iiKiti******ltiitic*«*t*«it*****ttk*t»**ttittt*t«*tit*<l*t**tttItittta>t* 

800LEAH PROCEDURE set jjpjjaranf ne«_a:quisitionj>aran. lock_type ); 
VRLUE neu_acquisitlonj»aran, lock_type; 
INTEGER neu acquisitionjtrtn, lock~type; EHTRY; 
BEGIN 4 set upjiaran 4 

INTEGER paraneter, 
average_factor, 
average'node: 

M O LER* de_loch7 
success; 

LABEL exit; 

current aequisitionjaran := neu acquiiition_paran; 
IF ( chrcurrent_acquisitlon_paran] ANO Z0001 ) = 0 THEH 

select acquisition ch[ 2 ) 
ELSE 

Mlect_acquiiition_eh( 1 ); 

4 change any required paraneter-related factors here 4 

success :» set test set( current acquisition_paran, do lock }; 
IF HOT success THEN-

GO TO exit; 

IF acquisition_ch_integer(ch_average_node) s avg_off THEH 
average^node :» avg_off 

ELSE 4 averaging on 4 
BEGIN 4 else 4 

averao«_factor :» aequisition_ch_integer(eh_*verage_factor); 
IF sueep nooe « swept THEH 

BEGIN~4 else if 4 
average_node :* avg_tueep__to_sueep: 
IF group jiunber < averagej"actor IHEH 

average factor :- group nunber; 
END 4 else if 4 

ELSE 4 sueep_node = stepped 4 
average nooe := avgjoint to_point; 

EHD; 4 else 4 

control_yadc( 
BORS( raujKitlcurrent^acquisitionjjaran) ) , 
everagejwde, 
average_factor, 
RORS( counter( 

rau_ready[currtnt_acquisition_paran] 

), 
3BIT(0,linh[ 

rau_ready[current_ace,uisitionjiaran] 

) 

SCONTVHR.U0«K.P0t51O THU, DEC 22, 1983, 10:30 Rn PRGE 15 

paraneter := paran( currcnt_acquisltionjiaran ]; 
control_receiver( paraneterjie*criptor[ paraneter ANO I003F, 

nuneratorjiort 

paraneterjlescriptor[ paraneter RKD I003F, 
denominator jiort 

paraneterjfescriptorE paraneter RHO 2003F. 
phaie_lockj)ort 

if_test j a m , 
if~ref_p,ain 

IF ( (NOT ferced_step) RNO 
( (lock type ' force lock) OR 
( (lock type = nonial lock) AND do lock ) 

) 
) THEN 
phaoe_iock; 

exi t : Mtj*pj*eran :• success; 

ENO; 4 setjapjuiran 4 

SCOHTVRR.UORK.PD8510 

NEJECT; 
ccnnENT 

THU. DEC 22, 1913, 10:30 Rn 

Sets up the pointers for data processing (d«t«t). 
Paraneters: 

chnl — the channel being update a. Ditemines the processing 
variables to be used (e.g. scale/division, etc.). 
"chnl" is 1, or 2. 

table — the dp pointer table to use. For pomt-uise data 
processing, table - chnl. For array processing and 
updates, table - 0. 
"table" is 0, 1, or 2. 

ch_trace -- the channel table index for the trace to be displayed. 
" r h _ V 1 " t " is ch_tract_base, or ch_n_trace_t>ase. 

PROCEDURE set dpj;trs{ chnl, table, ch trace ) ; 
VfiLUE chnl, table, ch trace; 
INTEGER chnl, table, efftrace; 
BEGIN 4 set dpjjtrt 4 

DOUBLE POINTER dp double; 

5TPNTR(dp_doutile, ch_dpj>trt[table]); 

dp_double[dp_raul 1 jet ] 
dpj)ouble[do7rau21_getj 
op_double[dp_rau12jjeT] 
dp jJouble J d p_rau2 2_g e t] 

•• dp_rau__baseEchnl, til]; 
• dp_rau__base[chnl, s 2 l j ; : dp_rau_base[cnnl, t12) ; 
• dp_rau_base[chnl, s22]; 

dp_double[dp_correctjitr) := chjfouble(ch_ej:oeff_base, chnl); 
dpjlouble[do_dj>tr] := chjjouble(ch_dJiase, chnl); 
CcJioutJle(opjij:trj := ch_double(cti_n_base, chnl); 
dpjJoubie[dp_1race jitr] := ch_double(ch~trace, chnl); 

IF ( (ch__trace = ch_n_trace_base) RHP 
(ch i.-iteger(cn~d~state. chnl) = d cn) 

) THEN 
dp doubleldp fotr] := dp f bit bucket 4 n cannot uipe out d 4 

ELSE 

dp_double[dp_fjitr) := chjfouble(ch_f_bas*. chnl); 

END; 4 setjlpjitrs 4 

SCDHTVAR.UORK.PD8510 

NEJECT; 
COnnEHT 

THU, DEC 22, 1983, 10:31 An 

init groupj:ontrol_vars 

* EXTERNAL SPECIFICATION FOR init_oroup_control_vars 

* FUNCTION 

* To initialize the variables at the beginning of each group. 

* PARRnETER DESCRIPTION: 

* INPUT: none 

* OUTPUT: none 

* EXTERNAL EFFECTS: 

* COnhENTS: 

* LOGIC INFORHRTIDN FOR initjjroup control vars 
« 

* IN1IAL REFINEflENT: 

PROCEDURE initjjrou0_contrcI_vars; ENTRY; 
BEGIN 4 mit group control vars 4 

IHTEGER l7 
last; 

annotate j«nhancenents; 

IF rebuild 1HEW 
build; 

set_dpjitr3( 1, 1, ch_tracej>ase ); 
set^dpjJtrsf 2, 2. ch_tracej:aie ); 

If last_acquisiticnj)aran >- first_acquisitionjiaran THEN 
FOR I :* first_»cquisitionjiaran TO last_acquisitlonjwran DO 

raujwt[i] := rau_base[i]: 4 reset rai.j:ut pointers 4 

COnnEHT These signal_init steps are only required the first tine a 
neasurtnent begins after pouer on, recall, preset, or an 
aborted sueep. Norn.lly, the data processing is sinply uaitinq 
for the next point ar.d only the data pointers need to be reset. 

signal_init(ch1_rau_ready,-1): 
linkj cht_rau_reaoy ] := chl_id; 
signjl_inIi(en"2_rau_rtao>,-l); 
linkj ch2_rau_reaay~) :- chj_id; 
signal_jnlt|rau_readyjnt_bucket,-1); 
link[ rau_readyjiit_buckit ] idlejjrocess; 4 a dunny 4 
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COnnEHT 

reset signals 1o 90 uith the d, f, n, trace, and rau arrays. 

reset_data_proc; 4 tell data proc. that a group is starting 4 

ENO; 4 init_group_ccntrol_var* & 

S C O H T V R R . U C R I I . P O B S I O THU, DEC 22, 1913, 10:31 RH 

•EJECT; 
COHHEKT init control variable* 
aaaiaiaeaeaaaaaaaBaaaaeaaaaaaaaaeeeaaeaaaeaaaaaaeaieafffaaaaaeaSeaaaaaBaa 

aaeaaaataeaaaaasiaaaaaeeaeaaaaaaaasaaaaeaatiaaeteaaeaaaaaaB 

EHTRY; PROCEDURE init_control_variables: 
BEGIH 4 tnit~control_variabiee & 

IHTEGER paraneter' 

resource_inlt(processing_variable8); 
resource3inlt(control_v3riables); 

reset_acquliition__fl>scrAptor; 

EKD; & i n i t ccntrol_variabies I 

I DEBUG I 
I DEBUG 4 
t DEBUG t 

SCOHTVRR.UORK. PD8S10 THU, OEC 22, 1983. 10:31 Rfl 

REJECT; 
PROCEDURE dunp_acquisitlon_descriptor; 

BEGIH 4 dunp acquisition oesenptor 4 
INTEGER 1" 

CRLF; USTRC'icquisltion descriptor: " ) ; CRLF; 
»STR(" lastjarin_of_iet[]"); CRLF: 
USTR(" lastjjaran set:-'); UnexUast_paran • 
CRLF; 
FOR i := 0 UNTIL laet_paran set DO 

BEGIH 4 For 4 
KTR(" " ) ; 
UHexU.Z); 
USTR(" ••); 
UHex(last_paran of set[i),2); 
CRLF; 

EHO; 1T5T1 
USTR(" acquisitionjiaran descriptor: " ) ; 
USTR("(paran, ch, rau. signal)"); CRLF; 
USTR(" last acquisitionjiaran:"); 
UHex(last_*cquisitlonj>sran,2); CRLF; 
IF lasi_acquisitianjtaran 0 0 THEH 

FOR 1 : = 1 UHTIL last acquisitionjiaran 00 
BEGIH 1 for 1 

USTR(" " ) ; 
UHe«(i,2); 
USTR!" " ) ; 
UHex(paran{i],2); 
UHex(ch[i],2); 
BHexlrau baieii).8); 
UKexfrau readyli],2); 
CfO/; 

EHD; 4 For 4 
USTRC cM finished signal = " ) ; 
UHexfch integer(ch finished signal,T),2); CRLF; 
USTR(" Ch2 finished Slinai = " ) ; 
UHe«(ch_integer{cr_finished_tignal,2),2); CRLF; 

EHO; 4 dunp_acqulsition_desenptor 4 

4 OEBUC 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 1 
4 OEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 OEBUG I 
4 OEBUG l 
4 DEBUG L 
4 DEBUG 4 
4 DEBUG 4 
s DEBUG 4 
4 DEBUG 4 
1 DEBUG 4 
4 DEBUG 4 
L DEBUG 4 
L OEBUG 4 
i DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 5 
4 OEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 OEBUG 4 
4 DEBUG 4 

RC0RRECT.U0RK.PD85I0 THU, DEC 22, 19S3, 10:31 nil 

BSrlB.R.l 
HED error correction routines 
Hfid correct.7,"JIB PD8S10" 

EHT one_port correct,tuojort correct 
EKT s coeff ~ 

EXT RODE_ptr,SUBEj>tr,np»E_ptr,0IVE_ptr 
EXT RDOE,SOBE,nP«,IiIVE,DVRE 

RO REG 0 
Rl REG 1 
R2 REG 2 
R3 REG 3 
R4 REG < 
RB REG 5 
R6 REG f 
R7 REG 7 
Rl REG 2 
R9 REG 9 
RIO REG 10 
R11 REG 11 
R12 REG 12 
R1S REG 13 
G REG 13 
n REG 1< 
S REG 15 

RRfl det(S) 
Rflfl coeff(M) til all bjl a21 b22 a22 b!2 a!2 

0 ! 10 1 8 20 28 30 3! HEX byte offset 

• taxe off base page ??? 
det coeff HEX 000!,0028,0018,0038 a11"a22 - a21»s!2 
slTcoeff HEX 0000,0328,0018,0030 b11"a22 - a21"bl2 
s2rcoeff HEX 0010,0028.0018.0020 b21'a22 - a2l'b22 
Bl2~coeff HEX 0008,0030,OCOO,0038 a1l*012 - bt1"a12 
s22"coeff HEX 0008,0020,0010,0038 al1'h22 - b21'a2l 
s coeff EOU det coeff 

cpx 1 HEX 0000.4000 
HEX 0000,0001 

EHT cpx_1 

mag part 
exp part 

' 0 real part » 1/2 
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•EJECT 

* one_port correction assunes RS constaint a ptr to the f i r t t error 
* coeff and RIO hat the offeet needed to get each of the othert 
* R0/R1 hae the neaaured value and this u i l l exit uith the 
* corrected value in R0/R1 
a 
* £ neat - directivity ) 
4 i l l actual 

jrce natch * ( neat - directivity ) 

ora_portj:orrecl EOU * 
JSR 

HOVE.L 
I W E . I I 
a 
reo.n 
JJ* 

a 
ux.t 
JSR 

HOVE.L 
FBVE.L 

SUBEjtr 
RO, RS 
Rl, R6 

110. ft! 
nt)TE_ptr 

RIO, RI 
BDOEjtr 

directivity 

aave a copy of nCMured-dirtctivlty for later 

DVRE 
rte i t inplied in DVRE 

KumcT.iiOK.roisio 

•DECT 
aaaaaaaaaaaaaaaaaaaaaaaaaaai 

*tno_Dort_CBrrect 

1MU. DEC 22. HI3. 10:31 Ml 

tiaataeeteeeaaeaetaAtteaeaBBaaaeeiteteeti 
run tine 1 nS/pt 

5 cpx div,8 cpx nult.fi cnp tub,2 real add 
« «0/m - SII. R2/R3 • S21, R4./RS « S12, H6/J7 • S22 
* Rl hat ptr to error tcrnt, RIO hat offtet between error t imt 
* R11/R12 have data that nuet be caved 
* I8/R9 i t ueed by nath routinet (data in RO/R3) 
* R12 u i l i uted at ptr to procetted error temt 
* R13 containt the index deaclrbiiMj the S paraneter to output 
* and R0/R1 on exit hae retult 
* Order (ttructure) of error coefft i t VERY inaortant t tee teal ) 
* e e c e e e e e e e e e 

TR 

twojnrt correct E O U • 
MVtn . L " «2/»3/«11/«l2.-(!) 
L E R coeff, (12 

IS) ctpip.coeff 
IBVEfl.l c p x j ,«2/R3 
JSR 
IIOVE.L 
IBVE.L 

M O E 
aV.(«1Z)< 
M.(M2)« 

BOVEB.L (SKH0/R1 
1SR 
I I O V E . L 
D O V E . L 
a 

I I O V E . L 
I K M E . U 
ISR 

ctewj coeff 
K.(lil2)< 
«1,(H2)» 

b21 
a21 

00 
«1 

coeff 
novEn.L cpx T ,12/13 

RDOf 
RO.(112). 
RI,(RI2)< 

R<. RO 
R5, R1 
conp coeff 
«0,(il2)t 
«1.(«12)< 

JSR 
nOVE.L 
hWE.L 
a 
IIOVE.L 
IIOVE.U 
ISR 
IIOVE.L 
IIOVE.L 

rtJVEfl.L o»t_CMff,«S/R7 
use coeff 
*J/R1,det 
(Rt3).Rf/R7 
ute coeff 

HOVEn. L det7«2/R3 
nOVEn.L (S)t,«11/R12 
jnp DIVE 

•ITS i t inplied in DIVE 

BSR 
novEn. L 
novcn.L 
ISR 

b!2 
<12 

113 hat addr of iten in s_coeff 
aelccted paraneter 

RCORRECT.UURK.PD8510 THU, DEC 22, 1913, 10:31 Ml PAGE 

•EJECT 

• conpute the intcrdeneniate terns le a't and b's 

Heasured - Le-xage 

Tracking 

b terr 

a tern 

conp coeff E Q U ' 
PAD.II =HFF, Rl 

b tern • Hatch 
HOTE: In a tern 11,22 a >1 is added 

JSR 
SOO.U. 
n O V E . L 
rtoD.u 

RDD.U 

JSR 

tlCVE.L 

nOVE.L 
RDD.U 

nOVE.L 
IrOVE.U 

JP.P 

•RTS 

SUBE_ptr 
RIO , R8 
RS, R1I 
• 6, R8 «r—-
RIO , R8 
DIVEjjtr 
R0,(RI2)» ' 
R1,(RI2)t 
RIO , R8 
(R11)«,R2 
(Rll), R3 
BPYE 
rts is inpiiled in npye 

use_coeFf EOU * 
LER coeff, R12 
HOVEn.L 0(RI2,R7 .U),RO/R1 

SURP R7 

nOVEn.L 0(R12.R7.U),R2/R3 

JSS BPYE 

BOVE.L RO, R4 

nGVE.II R 1 , RS 

nOVEn.L 0(R12.R6.U),RO/R! 

SUSP R6 

nOVEn.L 0(R12,R6.U),R2/R3 

JSR BPYE 

nOVE.L R4, R2 

BOVE.U R5. R3 

JtlP SUBE 

•RTS rts is inplied in sube 

conpute a product difference (u*x)-(y*2) 
where the terns are the a'j and b's tems 
R6 and R7 hold indexes to uhich tern to use 
RS upper half is u index, R7 iouer half is x index 
R7 upper half is y index, R7 louer half is 2 index 
R12 holds the pointer to first coeff 

y ' z tern 
save 

u*x tern 
restore y*z 

FCOUPLE.U0RK.P0851O T H U , DEC 22, 1S83, 10:31 Rn 

•FILE ccpltbl.uork; 

PROCEDURE set_coupled_status( status, index ); 
VALUE status, index; 
BOOLERH status; 
IHTEGER index; 

SUBROUTIHE mit coupled status; 
EXTERHRL. L; 
EXTERHRL. L; 

EHO 

http://fCMttC7.B0K.PMM0
http://nult.fi
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5C0UfLE.UORK.PDSS10 THU, DEC 22, 1983, 10:31 Rfl PAGE 1 

flfiSKL.P,"couple" 
BEGIN 

•FILE Fcpltbl.uork; t for tablet L 
HFILE fchtab3.uork; & for eelect_coopled & 
•FILE fbreak.uork; 4 for couplrd_break 4 
•FILE cctrt able, uork; & for ch_... and chtable entry sizes & 

SCOUPL£.U0RIC.PT>85tO THU, DEC 22, 1983, 10:31 flfl PAGE 2 

REJECT; 

COruiEHT set coupled status 

PROCEDURE set_coupled_status( ttatut, index ); 
VALUE status, index; 
BOOLEAN status; 
INTEGER index; EHTRY; 
BEGIN 1 »et_coupled_status 4 

IF index * coupie.source THEN 
coupledJireah("status ) ; 

UHILE coupled chtable oizefirtoeii] o 0 DO 
BEGIN & uhile 8. 

sclcct_coupled( status, 
coupied_chtable_index[index], 
coupled~chtable"si2e(index] 

); 
index :* index * 1; 

END; 4 while & 

END; t set_coupled_statu« & 

SCOUPLE-UORK-PD8S10 THU, DEC 22, 1S83, 10:31 RH PRGE 3 

ftEJECT; 

COnnEHT init coupled status 

4t I * * > . ( I t * t « t « « * 

SUBROUTINE imt_coupled_status; EHTRY; 
BEGIH 1 injt_coupled_staTus 4 

set_eoupled_status{ FALSE, couple_init ) ; 
set~eoupled_status( TRUE, couple'stinulus ) ; 
iel«t_coupIed( TRUE, ch_ajTe_stop. qsz ); 

EHD; 1 init_coupled_status_A 

ENOt 

CCPLTBUU0RK.PD861O THU, DEC 22, 1983, 10:31 m PAGE 1 

COnnEHT starting indicet into scouple's eoupledj:h_table_index and 
coupled_chtable_si2e tables. 

IHTEGER COHSTRHT couplersource := 0, 
couple_init := 15, 
couple_narkers :3 34, 
couple_stinulus := 40; 
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IHU, DEC 22, 1913. 10:31 Pfl FC»LTBL.UORK.P08S10 

•FILE ccpltbl.uork; 

CKIERWL INTEGER TRBLE coupled chtablt inde».l; 
EXTF3UML EflE 1MLE coupled_chtableT.slze.L; 

S m i l L . W t K f l K S I O 

ntKL . P . - c p l t b l " 
BEGIN 

•FILE ccfttjelt.uork: 
GLOBAL INTEGER TMLE couplrd.chtable.iiukx : 
1 0 4 ch_Btirt_freRuency, 
1 1 1 ch~ctnttr_f requency, 
1 2 1 ch"»tart_*ux_o«t. 
& 3 & eh~center_aux_out, 
1 4 1 ch~etart_tiiie7 
1 5 1 eh"center_tlne, 
1 6 1 chjate_Btart, 
1 7 1 chjate~cer.ter, 
1 1 1 ch_aate~ttop, 
1 9 1 ch_oueep_tine, 
1 10 1 th'wrzt_p«**er, 
1 11 1 ch~j»w*er_siope, 
1 12 1 chjMswrr slope M d t , 
113 1 ch e coeff bate, 
114 1 0 . " ~ 
115 1 ch « M i i tjsirasi, 
1 1 ( 1 c t f r t f l . t r a n s . 
117 1 chjuran corwtrsion, 
1 t l 1 ch fomat, 
1 19 1 ch'tcale. 
1 20 1 ch_ref_valu«, 
1 21 1 eh~ref jkasit ion, 
1 22 1 ch~ra.l1 ban, 
1 23 1 ch rau21 bat i , 
1 24 1 ch rau12 bate, 
1 25 1 ch~rau22 bate, 
1 25 1 ch"d bate. 
1 27 I chVbate, 
1 28 1 ch.n.base, 
1 29 1 ch_lrace_base. 
1 30 1 ch~n_trace_base, 
1 31 1 ch~fIniBhed_tignal, 
1 32 1 ch'chennel no, 
I 33 1 0," 
134 1 chnarherl, 
1 35 1 ch narkerZ, 
1 3S 1 ch narkerS, 
1 37 1 eh narked, 
1 38 4 ch narker*, 
1 39 1 0 , " 
1 40 1 ch e coeffjuee, 
1 41 I eh_etart_ttlmilus, 
1 42 1 ch~itop_ttimilus, 
1 43 1 ch~center_stinulut, 
1 43 1 crTepen stinulus, 
144 1 0;~ 

GLOBRL BYTE TMLE coupled chtable t u t : -
1 0 1 qtz. 

THU, KC 22. 1913, 10:31 Ml PICE 1 

1 for ch_ . . . and chtable entry t izet 1 

1 0 tize = end of l i o t 1 
1 couple_source 1 

1 couple_init 1 

1 couplejiarkers 1 

1 couple_atlnulus 1 

1 uee 0 for end of liot 1 
1 couple.sourct 1 

StPLTIL.UORK.POSStO THU, OEC 22, 1913, 10:31 Rrl 

1 1 1 Rtz, 

S 2 1 qsz, 
1 3 1 qtz. 
1 < 1 R 5 Z , 
1 5 1 qsz. 

i e i qsz. 

1 7 1 qsz, 

i s i q « . 
1 9 1 rsz. 

1 10 1 rsz. 
1 11 s rsz. 

1 12 4 isz. 

1 13 1 dtz, 
S 14 1 0, 1 end narker 4 
1 15 1 isz, 4 couple_init 4 
1 16 1 isz, 
1 17 1 isz. 
4 18 1 isz, 
4 19 1 rsz, 

1 20 1 rsz, 

1 21 1 rsz. 

1 22 S dtz. 

1 23 1 dsz. 

4 24 1 dsz, 

1 25 1 dsz, 

1 2C 1 dsz. 

1 27 1 dsz, 

1 28 1 dsz, 

1 29 1 dsz, 

1 30 1 dsz. 

1 31 1 is2. 
1 32 1 itz. 

1 32 1 0, 1 end narker 4 
1 34 1 q « . 4 couplejiarkers 4 
I 35 1 qsz, 
1 36 1 qtz, 
1 37 5 qsz, 

1 38 & q«z. 
1 39 4 0, 4 end narker 4 
I 40 4 dsz, 1 couple_stinulus 4 
4 41 4 qsz. 
4 42 4 qsz. 
4 43 4 qsz, 
4 44 4 qsz. 
1 45 1 0; 4 end narker 4 

EHD* 

RCPX.UORK.PP8510 THU, DEC 22, 1983, 10:31 Ril PRGE 1 

HED COflPLEX FOR B68OO0 
H W CPX,7,"BOD JIB 12/22/82" 
EHT RDOt,ROOIB.ROOin,ROOt! 
EHT SU61,SUBlA,SUBin,'UBll 
EHT SBR1,SBR1Ft,SBRin,SBRI! 
EHT BPYl.BPYIR.BPYin.BPYlT 
EHT 0IV1,DIV1R,0IVin,DIV1T 
EHT DVR1,«VR1R,CA/Rin,WR1T 
EHT NEG1.RNEG1 
EHT ROOlO,SU51C,SeRlG,nPYlG 
EHT DJVIG.DVJilG 
EHT BPYE,RODE,SUBE.S6RE,DIVE,OVIE 
EHT HPYE_ptr,R0OE_ptr,SUBEj)lr,SflRE_rJtr,OIVE_ptr,DVRE_ptr 
EHT HPYEjjtrs 
EHT C«VlE,CHVE1,ClfVel,CNVE20 1 
EHT CNV1E save,fetch CHVE1 
EHT CKV2E" 
EHT copy_user3 
EHT e»p_overflow 

EXT (OOCP,SUBCP,BCPBP,BCPOIV 
EXT LDRRR,[DRAG,LMAH,LDRAT,XEG2,RHEG2 
EXT R0D2,SUB2.S8R2,nPY2,0VR2 

RO REG 0 
Rl REG 1 
R2 REG 2 
R3 REG 3 
R4 REG 4 
R8 REG 8 
R9 REG 9 
G REG 13 
RIO REG 10 
B REG 14 
3 REG 15 

R5.R6.R7 are assuned to be unused 

http://ch~ra.l1
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RCPX.UORK.ro-510 THU, DEC 22, 1913, 10:31 Rfl 

The TVPE 1 routine! are 24 bit real and inag nantieaaa and 
aepcrate I bit exponents 

HECATE REAL 
NEGATE IF1AGIHARY 

HEG1 JSR NEG2 
JSR RHEG2 
RTS 

RKEGI EXG R0.R2 
JSR HEG2 
EXG R0.R2 
EXG R0.R3 
JSR NEC2 
EXG «0,R3 
RTS 

RCPX.U0RK.PD851O THU, DEC 22, 1983. 10:31 RB PAGE 4 

'EJECT 

BPY1A JSR LORfiA 
BRA BPY1 

I1PY1G JSR LDfiflG 
SRA BPY1 

BPYIrt JSR LDRAB 
BRA BPY1 

BPY1T JSR LDRRT 
BPY1 BOVEfl.L R0-Rt/R4,-(S) SAVE REGISTERS 

HOVE I R2.P0 
JSR BPY2 B<C 
BOVE L R0.R4 
BGVE L R3.R0 
BOVE L (S),R1 
JSR BPY2 ~m BGVE L R4,Rl 
JSR B0D2 PiD«BC 
BOVE L R0.R4 
BGVE L R2.R0 
BOVE L (SKR1 
JSR BPY2 A"C 
EXG R0.R3 
BOVE L < S) •, R1 
JSR BPY2 B'D 
BOVE L R3.R1 
JSR SBR2 AC-BD 
BOVE L R4.RI RETRIEVE IBAGIHARY PART 
BCV'E.L (S)',R4 RESTORE R4 
RTS 

exp overflou ECU * 
EXPOVF BPL EXP0VF1 

BOVE.B "H7F, Rl 
RTS 

EXPOVFI BOVE.B =H80, Rl 
RTS 

RCPX.UORK.P0851O THU, DEC 22, 1983, 10:31 An PAGE 3 

•EJECT 

ROOIA JSR LDRAR 
BRA ADD1 

SWIG JSR LDRAG 
BRA •DDI 

R001B JSR LDRRB 
BRA RD01 

AD01T JSR LDRRT 
A0D1 EXC K>,R3 

JSR "002 
EXG R0.R2 
BOVE.L R3.R1 
JSR ADD2 
FIOVE.L R2.R1 
UTS 

e 
SUB1R JSR LDRAA 

BRA suei 
SUB1G JSR LDRAG 

BRA SUB1 
S0B1H JSR LDRRB 

BRR SUS1 
SUB1T JSR LMBT 

BRA suei 
SBR1A JSR LDRAA 

BRA S6R1 
SBR1G JSR U»AG 

BRR SBR1 
SJRIB JSR LDRAR 

BRA SBR1 
S8R1T JSR LDRRT 

BRA Stall 
SBR1 EXG RC.R7 

EXG RI.R3 
SUB1 EXG R0.R3 

JSR S8R2 
EXG R0.R3 
BOVE.L R2.R1 
JSR SUB2 
BOVE.L R3.R1 
RTS 

RCPX.U0RK.PD851O THU, DEC 22, 1583. 10:31 An 

•EJECT 

DIV1A JSR LORRA 
BRA DIV1 

DIV1G JSR LDRAG 
BRA DWt 

DIVin JSR LDRAB 
BRA 0IV1 

DIV1T JSR LDRBT 
BRR OKI 

0VR1R JSR LTRPA 
BRA 0VR1 

0VR1G JSR LORAG 
BRA 0VR1 

DVRlfl JSR LDRAB 
BRA 0VR1 

DVR1T JSR LDRRT 
DVR1 EXG R0.R2 

EXG R1.R3 

• A.jB/C.jD = ( 

DIV1 nOVEB.L R0-R4 -IS) 
BOVE.L R2.R0 
BOVE.L R2.R1 
JSR BPY2 
EXG R0.R3 
BOVE.L R0.R1 
JSR BPY2 D'O 
BOVE.L R3.R1 
JSR A0D2 C C D ' 
BOVE.L R0.R4 
nOVEB.L (S)»,R0-R3 
EXG R0.R3 
JSR HEG2 
EXG R0.R3 
BSR BPY1 
BOVE.L R0.R2 
BOVE.L R4.R0 
JSR 0VR2 
EXG R0.R4 
BOVE.L R2.R1 
JSR DVR2 
BOVE.L R4.R1 
nOVE.L (S)«,R4 RE! 
RTS 
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•m.imK.roi '10 THU, DEC 22. 1 « 3 , 1 0 : 1 1 Ml PWE t 
•EJECT 
* Convert « r i a l to USERS uith rounding 
•PROCEDURE CKV2EI r ) ; VRLUE r; REAL r ; 
1BfCIH 

DOUBLE I r . t , I . REGISTER I ; ; 
d := "d r • ZOtOOO; 
IF OVERFiOU THER 

d:»((d<l) RHO IFF) OR (IF d<0 THEH 140000000 ELSE ZCOOOOOOO ) ; 
BSSEIBLEI nOVE.L d, RO; nOVE.U RO, I I ; CLR.U RO; SUflP RO ) 

•EHO CHV2E; 
CHV-E EOU • 

FffiD.L 'HCOMBCOO.ftl 
BVC R3 
IIOVE.B *0, 11 
RDO.I 11, I I 

RO TST.L 
•CE 
BOVE.L 
BRR 

M 
U W X X J O O C O . R O 
R5 

FM BOVE.L >K0CO0O»,» 
IS DR.I 11, «0 
«3 nOVE.U K>, I I 

CUt.U DO 

simp in 
ITS 

Kn.im.nisto 

•EJECT 
* 
CW1E l ive EOU • 

ISR CHV1E 
SIMP to 
nOVE.U RO, (R l ) . 
SURP RO 
nOVE.U ft), (I8)» 
FWO.U -HOOfF.Rl 
BOVE.U I I , (Rl)« 
ITS 

THU. DEC 22. 1913, 10:31 Ml HU 7 

• convert* 4 word 24 b i t conplex to 3-uora 16 b i t conplex ( USER3 ) 
» rounding i t done ( exp lower helf I I ) 
• during mending exp ovtrfleu* My occur end use not corrected 
CHVIE EQU • 
FI>W TST.L K> 

zero check reel pert 

zero chock into, pert 

BHE FUI 
HOVE •HCO, 10 

Fin TST.L 11 
WE FIE 
novt H I C O , i i 

FIB CrlP.I « 0 , R 1 
•Et FUPI 
M M H . - ( S ) 
novt.i», iM 
SU.B 10, 14 
BVC FUP2 
•PL FUP3 
MVE.I K7F, 14 
BRR FUP2 

FUP3 HOVE.B - 1 0 0 , 14 
FUP2 BPL FUP4 

CHP.1 1 - 1 6 , 14 
BGE FUPS 
CLR. L 1 1 
BRR FUPS 

FUPS HEG.B R4 
RSR.L R4, Rl 
BRR FUPS 

FUP4 CBP.B »16, 14 
BLE FUP7 
CUt, L DO 
BRR FWP71 

FUP7 RSR.L R4, 10 
FUP71 hWE.B 1 1 , ft) 
FUPI BOVE (S)», R4 
FUPI SOO.L 'HOBOOO.IO 

BVC FUVI 
RHO •KJfF.RO 
ROO.L .nCCKXOOOl.RO 
RSR.L * 1 . Rl 

FUVI BDO.l xHOKOO.RI 
BVC FUV2 
BOVE.L -H4«00000 ,»1 
MD < 1 . 10 

kronen i f tups art e<eual 
t i t * adjust the e-ntller part 

evp difference i t in M 

t-otit ivc exp eUffertmce overflow 

nc5Jtive exp difference overflou 

Inag exp i t setaller 
nore than 16 b i t t 7? 
yet — inag part i t zero 

no — t h i f t inag parr 

Real exp i t mai ler 
nore than IE tuts ?? 
yet — real part i t zero 

no — ohi f t real part 
nore exp into RO 

Real/Inag nornaHzed — ROM 
start on real part 
rounding ceuted overflow 
set real part --1/2 
f i x exp 
Round inag 

minding caused overflow 
set inag part = 1/2 

KPX.WRX.PDK10 

ROD RO, RO 
RSR.L Rl, RO 
SUflP RO 
flCVE RO, Rl 
EXG RO, Ri 
SURP Rl 
RTS 

THU, OEC 22, 1583, 10:31 Rn PRGE J 

fix exp 

Rearrange into proper order 

H C P X . U O R X . P 0 8 5 1 O 

fetch CHVE1 E O U * 
"lIOVEn.L {RS), R0-R1 

CHVEl EOU " 
SURP R1 

CHVel E Q U > 
CLR R2 

OOVE . I R1.R2 
nOVE.L RO, 1 1 
SURP DO 
BOVE.U R2, RO 

novE.u R2, Rl 
RTS 

* 

CHVE20 1 EOU * 
SUflP Rl 
BOVE.U R1.R2. 
BOVE.L RO.RI 
SUflP RO 
BOVE.U R2.RI 
RHO.U •HFOFF.RI 
RSL.U H4,I2 
BOVE.U R2.R0 
BOVE.B RI.RO 
RHD.U =HFOFF,RO 
R1S 

THU, DEC 22. 1983, 10:31 RH PRGE 9 

exp is upper half of Rl/conplier fomat 

exp it in lower uord of R1 

http://uwxxjooco.ro
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RCPX.1JDRK.PCS510 

-EJECT 

THU, DEC 22. 1983, 10:31 Ml 

copy user3 arrays to new part of WiTt-i-ory 
PKOCEDURE copy u»er3( fron addr, to addr, size ) : 

VRUJE fron addr, to addr, size; 
OfflJBlf fronjiddr, to_addr; INTEGER size; 

note size is the nunber of point steps to nove. 
note RO,R1,R2.R8,R9 are used and not restored 

copyj-ier3 EOU ' 
L I N K B . « - 4 
• 0 V £ . 1 to, « 8 
n o v E . L 8 ( H ) . R 9 
I I O V E . U 12(fl),R2 
m cu2 

EOU « 
n o v E n . L ( R S ) , RO-R1 
me R O 
B O V E . U RO, (R9)t 
S U R P R O 
B O V E . U RO, <I9)» 
R O O . U " 6 , R 8 
S U R P R 1 

novE .u 
«t, <R9)» 

oet" «2. cut 

U H L X B 

B O V E . L ( S K R 8 
R O D Q . L • 0 6 , S 
J B P ( R 8 ) 

accquire data in j non_interruptable uay 

inc Rl by utar 3 size 

RCPX.UORK.PD8510 THU, OEC 22, 1983, 10:31 For PflCE 11 

' Thil aerie, of nath routxnee for the three word (16 b i t ) conpiex type 
* aaeune a pointer to the eecond operator i t in Rl i f a _otr entry 
* or in R2 and exp in R3.B and the f i r e t operator i t 
* in RO and exp in R1.B. Theae routlneo u i l l deetory R0/R3 and RS. 

* entry point ptra attune the RS i t ptr to f i r e t operataand and 
* RIO i t ptr to aecond 
i 
flPTEjitrt BOVE XLBCPBP.R9 
nOVE.L (»!)<, (R9)t 

( R I O K ( R 9 ) . 

( R 8 K RO 

( R I O K 

BOVE.L 
nOVE.U 
novE.u 
ROO.B 
BVC 
BRK 

L0B1,U)B3; L0BO,UKI2; 

LDH1; LDR3, OURL, SUBPR, 00 UflPYFP: 

•0, Rl 
MR01 
fl9M3 

BPYE flOVE 'UlCPflP, R 9 
BDVE.l 12 , ( R S ) > 
B O V E . L BO, (19 ) 1 
ROO .B «3. Ill 
BVC imoi 
B R R B * » 3 
a 
flPYEjtr B O V E «U1CPBP. R9 

BOVE.L ( I 8 K (R9)t 
R O , (R9)< 
( R 8 ) « , RO 
R O , R 1 

BVC I B H O I 
B9P03 BSR EXPOVF 
B9F0I RDOO I I , «9 

ROO.B («9)., Rl 
BVC B9R02 
BSR EXPOVF 

B9F02 BOVE.L (R9), RO 
RIS 

BOVE.L 
BOVE.U 

LW11.LM3; l01»,LtX12; 
LOP.!; LWU. TJUSL, SUflPR, SO UBPVFP; 

LW11.LOT3; L O r C . L M ? : 

L M 1 ; L M 3 , OURL. SUT1PR. CO UflPYFP; 

BCPX.U0RX.PD851O 

" E J E C T 

WOE BOVE =LP.DOCP, R9 
B9FW BOVE.L RO, (R9). 
BOVE.L R2 , (R9)< 
BOVE.U R3 , R2 
R9R05 SUB.B Rl, R2 
BVC H9R1 
BRR R9B03 

POOEjJtr HOVE =LBDOCP, R9 
R9R01 BOVE.L RO, (R9)< 
BOVE.L (R8)t, (R9)> 
BOVE.U ( R 8 K R2 
B9R02 SUB.B Rl, R2 
BVC R9RI 
R9D03 BPL «9B2 
ROO.B R2, Rl 
BOVE.U =K7F. R2 
SUB.B R2, Rl 
BRR A9B1 
R9R2 BDVEO «H80, R2 
R9SI BOVE R2, (R9)< 
TSI.B R2 
BBI B9R3 
ROO.B R2, Rl 
R9R3 BOVE.L (R9K 
BOVE.U (RS)t 
ROO.B R2, Rl 
BVS EXPOVF 
KTS 

THU, DEC 22, 1983, 10:31 RB PRGE 12 

RO 
R2 

RCPX.U0RK.PD8S1O 

• (RS)-RO 
SBRE BOVE =LSUBCP, RS 
im DSPtH 

SBREJtr BOVE =LSUBCP, R9 
BRR S9R01 

THU, DEC 22. 1983, 10:31 RB PRCE 13 

SUSE BOVE 
BOVE.L 
BOVE.L 
BOVE.U 
BOVE.U 

R0-(R8) 
'LSUBCP. R9 
R2 , (RSI-
EM, (R3)< 
II, R2 
R3 , R1 
R9R05 

SU9E_ptr BOVE "LSUBCP. R9 
BOVE.L (R8)., (R9)« 

RO, (R9)« 
Rl, R2 
(R8)., Rl 
R9F02 

BOVE.L 
BOVE.U 
BOVE.U 

» (RSl/RO 
DVRE BOVE =LBCPOIV, R9 
BOVE.L RO. (R9). 
EXG Rl, R3 
BRR D9R01 

x 

DVRE_ptr BOVE =LBCPOIV, I 
BOVE.L RO, (R9)» 
BOVE.L (R8)», R2 
BOVE.U Rl, R3 
BOVE.U (RS)., Rl 

09M1 SUB.B R3. Rl 
ROO.B 
BOVE.L 
BOVE.U 
SUB 
BOVE.L 
BOVE.U 
BRE 
BOVE.U 
D9B10 RSR Ml 
BOVE.L R2, 
OTVS 
EVC 
BOVE.U 

RO. (R9)4 
(R9)., RO 
(R9)i, Rl 
•H2O00O00O. 
RO, R3 
09P.10 
:H*X». RO 
11, R3 

(R9). 
RO, R3 
09R2O 
=h»000, R3 

ROO.B «1, Rl 
D9A20 BGVE R3, (R9). 
BOVE.L ( R 9 K RO 
ROD (R9)>, Rl 
RTS 
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DIVE IWVE =U.CPDIV, R5 
EXG RO, R2 
nOVE.L RO. M ) * 
BRA D9A01 

CIVEjitr HOVE «U1CP0IV, 
flOVE.L RO, R2 
IWVE.L (R!)*, RO 
flOVE.U (RB)*, R3 
IIOVE.L RO. (R9)t 
BRR 05«l 

THU, DEC 22, 1S83. 10:31 Afl PACE 14 

IF fvir needed 

HOVE.L R1.-(S) 
IIOVE.L R0.R1 
JSRX HPY2 
IWVE.L CS),Rl 
HOVE.L RO,(S) 
IIOVE.L R1.R0 
JSIW RPY2 
JSRX RDD2T 
CULL Rl 
JflPX SORT 

SAVE IHROINRRy 

BET IFIAOINARY 

RflflSI EXG 
EXG 
BSR 
EXG 
EXG 
RTS 

R0.R2 
R1.R3 
RBS1 
R0.R2 
R1.R3 

FMIrW.UXltt.rO8510 THU. OEC 22, 1983, 10:31 Rfl 

PROCEDURE fen save nenu<fn); 
VALUE fn; IHTEGER fn; EXTERNAL. L; 

PWCEDURE gen cal info (op); 
VALUE cp; INTEGER op; EXTERNAL. L; 

PltOCEDURE save (reg); VALUE ret/, INTEGER re-}; EXTERNAL.L; 
MOCEDURE recall (r*g); VALUE reg; INTEGER reg; EXTERNAL. L; 
PROCEDURE select default eel (reg); VALUE reg; IHTEGER reg; EXTERNAL. L: 
SUBROUTINE gen last reg nenu; EXTERNAL. L; 
SUBROUTIHE save last «tate; EXTERNAL. L; 
SUBROUTINE recallj-riset state; EXlEfiMBL.L: 
SUBROUTINE recalljiower on itate; EXTERNflL.L; 
PROCEDURE neu_data(typeT; VALUE type; INTEGER type; EXTERNflL.L; 

EXTERNAL ALPHA data_type_str.L; 

THU, DEC 22, 1913. 10:31 An 

I for update_... & 
4 for ... donain 4 

CDATAP.UORK.P08510 

NFILE ctraceO.uork; 
NFILE cdanain.uark; 

COftflEHT These are The values for the data processing control variables. 
The nane in brackets is the channel table meet «.aiue. 

4 fomat - [ch_fomat] L 4 narker reaoout/graticule*. 
4 changes in these values should also he nade in "RCTIVE" 4 
4 and in "FORflAT"and "DfiTAP" — 4 
INTEGER COHSTRNT fnt_log_nag 

fnt_linear_nag 
fntjinase 
fnt_delay 
fntreal 
fnt inaginary 
FltT^nSgjolar 
f r ! t _ _ l i n e a r j 3 0 l a r 
fnt'irug^vs^real 
fit_z^»rtith 
fnt_v_tnith 
fnt_sur 
nax fornat 

= 2. 
= 3, 
1 A, 
= 5, 
- 6. 
= 7, 4 I C Q nagnitude, phase 4 
= 8.3. lir.ear nagnitude, phase 4 
= 9,8. polar graticule 4 
= 10,4 2: real, magi nary 1 
= 11,4 1: real, inaginary 1 
= 12,4 SUR: (1*nag)/(1-nag) i 
- 12; 

CDRTRP.U0ftK.PDI510 

& gating - [ehjjatwg] 4 
INTEGER CONSTANT gate_off 

gate_cn 

4 uindous- - [ch tdr umdiiu, ch_gite uindoi 
lHTEGE.fl COXSTfinT n:n_uirdou " :- o, 

nomal_umd6u 1, 
nax_uindou := 2, 
nmjjate :« 0, 
nornaI_gate := 1, 
wide_g»te : z 2, 
nax_gaie ;» *3; 

& tine donam node - [ch tine node} 4 
IHTEGER CONSTANT envelope tine := 0. 

rf_tirt " := 1; 

4 tdr stinulus type - [ch_tdr_itimjlus__typej 4 

THU, DEC 22, 1983, 10:31 Aft PRGE 2 

:= 0, 

ch tine uiroou] 4 

4 trace nath - [ch_tra=e_nath and eh_nath_opl 4 
4 changes m these values should also be nade in "TRPXE2" 4 
INTEGER COHSTRNT nath off ;* 0, 

nath 0_tine«_n := 1, 
nath~d7divi(Jed_by_n := 2, 
n3th_d_plus_n := 3, 
TiaTh_djunus_n := A, 
rtax__na!h := A ; l equal tc proceeding nath 4 

X paraneter conversion - [chjsaran conversion) 4 
INTEGER COHSTRHT conv_off 

conv_s_to_z 
conv_s_to_y 
conv_reciprocaI :- 3; 

4 reflectian/transmssion - [ch refl trans] 4 
INTEGER CDHSTANT refl ~ := 1, 

trans := 2; 

4 electrical length 4 
INTEGER CONSTANT elec_length_off := 0, 

ele:_length_on := 1; 

4 tnoothmq - [ch snoothing node], 
IHIEGEF COHSTRHT ~snoothin3~off 

snoothnvjjm 

4 trace node 4 
IN1£G£R

-
C0HSTANT overlay 

spilt 
»ingie_ch 

INTEGER CONSTANT ftep_tdr 
irtpuin_tdr 

INTEGER CONSTANT dure 
pdze 
m n 
line 
buze 

INTEGER COHSTRHT dp_ptr_base 
dp_n_ptr 
dp_d_ptr 
dp_f_ptr 
dp_trace_ptr 
dp_rau11_get 
dp_ray__get 
dp_ran21_get 
dp_rau!2_get 
dp_rau22_get 
dp_correci_ptr 

last_dp J)tr 

• 0, 

11 t*t>^* **********. I ! 

:= dp_ptr_base * 0 
:= dp_ptr_base * 1 
:= dp_ptr_baae + 2 
:* dp_ntr_bate * 3 
:= dp_ptr_base • A 
:- dp_rau11_get, 
:= flp_ptr_base • 5 
:= dp_ptr_base • 6 
:

=
 dp_ptr_base * 7 

:* {Jp_ptr_base * S 
:=(dp_ptr_base 9) » pure; 

4 IMPORTANT: dp_rau_get nust have sane relationship to i-parans as tne 4 
4 "genenc_paran" constant in ccontvar. 4 

[ch ftioDthing aperture] has N4 

7= o , 

= 2: 4 change also in srecall 4 

http://lHTEGE.fl
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IFILE cdatap.uork; 

EXTERHflL OOUBLE TABLE ch.dp.ptn; 

RERL FKOCEOUIE frequency ttep( ch ) ; VRLUE ch; INTEGER ch: EXTERNAL.I; 
PROCEDURE data_proc chl; EXTERNAL. L; 
PROCEDURE dtta.proc ch2; EXTERHRL. L; 
SUBROUTIHE reeet datajjroc; EXTERHRL. L; 
PROCEOURE eel v a n _ p l n baae( ch ) ; VRLUE ch; IHTEGER ch; EXTERHRL.L; 
IHTEGER PROCEOURE control dit«_proc(ch); 

VflUJE ch; IHTEGER ch; " EXTERHflL. I ; 
PROCEOURE update data.proc(update th.ufxUte.nlocM; 

VALUE update ch, update block; 
INTEGER update'ch, upcate'block; EXTERHRL. L: 

REAL PROCEDURE log_lin anal adr, pt , f i g , l i n . ang); 
VALUE adr, pt , f i g ; 
DOUBLE adr; 
INTEGER pt ; 
•OOLEAN f i g ; 
RfBl l i n , an,; EXTEMRL.L; 

PROCEDURE nin nax( adr, etep, f i g , nan, nin_ot, nax, nax.pt ) ; 
VRLUE adr,"itep. f i g ; 
BOOLEAN f i g : 
INTEGER etep, nin.pt . nax.st; 
DOUBLE adr; 
REAL nin, nax; EXTERHflL L; 

SMTRP.UORK.POSSIO THU, DEC 22. 1!»3, 10:31 Ml 

feSML.P,"datap" 
BCGIH 
COftlEHT 
•iiatateaBe**ataaaeiaa*«*iet>ieaaaea**eateeae«ta»*a*e*aftee*eaaeae«*etite 
* Thia the eource nodule for the "datap" (data proctating sraceee) 
* Inculdee 
' 1) control_d*ta_proc 
1 2) update.data.proc 
* 3) reeet_data_proc 
* contnjl.data _proc_freq 
* 4) data.proe.ehl the actual proceto 
• 5) d»ta_proc~ch2 the actual aroceat 
a 6) nin.nax ~ — mn,nax of internal data arraya 
* 7) log*lin.ang - - logjiag, Unneg, ang of a data point 
aeteextaaiaeaaeeeeatexaxeaeetaeaetteaxtaaxetteaiaxataetaxetitetaeeeftaete 
end oF cceeient; 
TTPtLEHGTH USEN3 : 6; 

IFILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 
•FILE 
•FILE 
•FILE 
•FILE 

Ftem.uorh; 
f tem3.uorx; 1 For UREAL I 
cdtsug.uork; 
fhemel.uerK; 
crine.uorfc; 
rentable.uork; 
F c h u U . w r * ; 
Fchdata.uork; 
fcontvar.uork; 
fgratic.uork; 
feize.uork; 
fune . H o r k ; 
cdatap.uork; 
cconputt.uork; 
ccal.uork; 
fnarker.uork; 
fdeiay.uork; 

IMIUC4 
UEBUCi 
{DEBUGS. 

DOUBLE ptre baee ' REGISTER 11; 
DOUBLE van.bate ' REGISTER 12; 

SUBROUTINE conpute datap; 
SUBROUTIHE nagE; 
SUBROUTIHE logE; 
SUBROUTIHE angE; 
EXTERHRL OOUBLE TRBLE correct table. L; 
EXTERHRL DOUBLE TABLE conv table. L; 
EXTERHRL DOUBLE TABLE nath table. L; 
EXTERHRL DOUBLE TABLE fnt table. L; 
EXTERHRL DOUBLE TABLE update table. L; 
EXTERNAL OURD TABLE e coeff; 

IHTEGER CDHSTANT dp.tcr_array .e i2e 
dp_pt n .array ' t ize 
dp.vare~array.ti2e 

& For update narka 8. 
8. for total.deley t 

EXTERHflL. L; 
EXTERKAL.L; 
EXTERNAL. L; 
EXTERNAL. L; 

:» £•!! » 1 , 
:« latt .dp_ptr - 1 , 
:« iatt .dp.wari - 1; 

SDflTAP. UORK. PD8510 THU, DEC 22, 1913, 10:31 ATI PRGE 2 

GLOBAL BYTE ARRAY ch_dp_scr_0, 
ch_dp.scr__l, 
ch dp 6cr_2l0:dp tcr_array size]; 

GLOERL BYTE ARRRY elf epjtrt.O, 
ch.dpjitrt.l, 
ch dp_ptn 2[0:dpjJtrs array size]; 

GLOBAL BYTE ARRAY ch"dp.varej), 
ch.dp.van.l. 
ch~dp"van~2(0:dp van array t i2e ] ; 

GLOBAL RERL ty~ten.rO:" 

DOUBLE TABLE ch.dp.tcr 

GLOBAL 
DOUBLE TABLE 

i AORS(ch dp tcr_0) , 
BORStch dp~ecr_1), 
A0RS(ch~dp~tcr_2); 

ch dpjtrs := AORS(ch dpjJtrt 0 ) , 
FtORSteh~dp_ptn~1), 
flORS(ch.dp_ptn_2); 

ch dp vart :« AORStch dp van 0 ) , 
flORStch dp van 1), 
AORS(ch~dp~van 2); 

BYTE CONSTANT polar.bit :=«. 
delay.bit 

polar.code := 1 , 
delay "code :* 2, 

2. pam.conv.code := 4; 
fomat.nap : = 
red_code, 
ncl.code, 
rect.code, 
rect.code t delay.code, 
rect.code, 
rect.code, 
polar.code, 
polar.code, 
polar.code, 
polar.code * pam.conv.code, 
polar.code * pam.conv.code, 
rect code; 

8. log.nagi 
ilinear.nagi 
8. phase 8. 
I delay 8 
1 real 1 
£ inag 8. 
& logjjoiarl 
& lin.polar& 
& ineg.realo. 
8. z.tnith 8. 
& y.tnith 8 
& tur 8, 

SWTAP.U0RK.PD851O THU, DEC 22, 1583, 10:31 Rn PAGE 3 

•EJECT; 
PROCEDURE init tcr( eh ) ; VALUE ch; IHTEGER ch; 
BEGIH 
DOUBLE tcr; 
BYTE P O W E R tcrjtr • tcr ; 
DOUBLE van; 
OOUBLE POIHTER doublejtnvars; 
vare :• ch_dp_vare[ ch J; 
tcr :• ch dp"tcr[ ch j; 
doublej»tr~ dp.ecr.bate ) :• AORS( ecrjnr[ 0 ] ) ; 
doubleJ)trt dp~ecr~end ] :» ADRSt acr__ptr( dp.tcr array.size ] ) ; 

END init.tcr; 

DOUBLE PROCEDURE init dltajirocl ch ); VALUE ch; INTEGER ch; 
BEGIH 
DOUBLE van; 
BYTE POINTER byte_ptr ' van; 
IHTEGER index - REGISTER 6; 

van :• ch.dp.vent ch ]; 
FOR index 7= 0 TD dp.van.array.tize DO 

byte_j)tr[ index ] := 0; 
init_tcr( ch ); 

init.datajjroc := van; 
EHO imt_data_proc; 

VALUE ch: INTEGER ch; PROCEDURE »et v a n j t n bate( ch ); 
BEGIN 

van.base :* eh.dp.vanT. ch ]; 
ptn~bate :« ch.dp~ptnt ch ]; 

ENO eet.vanjitn.bate; 

REAL PROCEDURE f requency_ttep( ch ); VALUE ch; INTEGER ch; EHTRY; 
frequency.etep := REAL( ch.quadfch.center.frequency, ch) -

ch_quad(ch~ttart_frequency, ch) ) * 2.0 
/ RERL( n~nber.of_pointe - 1 ) ; 

http://ch.dp.ptn
http://nax.pt
http://nin.pt
http://update.data.proc
http://data.proe.ehl
http://dp.tcr_array.ei2e
http://dp.vare~array.ti2e
http://ty~ten.rO
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NEJECT; 

ctmriEXT 

THU, DEC 22, 1913, 10:31 fin MCE 4 

data proc chl 

* EXTERHflL SPECIFICATION FOR data proe chl * 

* * 
' FUNCTION: * 

* * 

* DECLARATION INFORMATION: * 
* * 

* INPUT: * 
* * 

* OUTPUT: « t s 

* EXTERNAL EFFECTS: * 
i * 
tt*tt*itl**tt*ttttttttM^ 
t * 
» LOGIC iHFORnflTIOH FOR data_proc_ch1 * 

* W O U L E S CALLED: * 
» * 

* INITIAL REFINEMENT: * 
* * 
« * 

end of con-ient; 
PROCEDURE dataoroc chl; 

ENTRY; 

B E R N 

DOUBLE van ; 

INTEGER POINTER int_ptr * van; 

van z* init_data_proc( 1 ); 

forever loop: 
BEGIN" 

uaittchl_rau_ready); 

acquire( prccescing_variat)les ) ; & replace uith asnb code & 

set_vanjitn_baeel/ 1 ) ; 

conpute_datap; 

releaie( processing^ariables ) ; & replace uith ainb code & 

•end( int_ptr[ dp_finnhed_signal ] ) ; 

EHO datajjroc_loop; 
GO TO forever_loop; 

END data_proc_ch1; 

SWTrV.WHK.rMSlO 

NEJECT; 

connENT 

t*t l t I t )******.« 

THU, DEC 22, 1983. 10:31 ATI PAGE 5 

data proc ch2 

« EXTERNAL SPECIFICATION FOR data_proc_ch2 

* FUNCIIOH: t 
* 

* DECLARATION INFORMATION: 

« INPUT: 
* 

* OUTPUT: 

« EXTERNAL EFFECTS: 

* LOGIC INFORflATION FOR dataj»roc_ch2 

* fttWLES CALLED: 

* INITIAL REFINE RENT: 

* 

end of coment; 
PROCEDURE datajroc ch2; 

£NTR' 
BEGIN 

DOUBLE van ; 
INTEGER POINTER intjitr * van; 

van := init_dataj>roct 2 J; 

forever loop: 
BEGIN" 

uait(ch2_rau_nady); 

& replace uith atnb code & acquire( proceesing_variabiei)i 

set_van_ptn_base{ 2 ); 

conpute_datap; 

rtleaset procee«ing_variables); I replace uith asnb code i 

send( int_ptr[ dp_finuhed_signal ] ); 

END data_proc_loop; 
GO TO forever_loop; 

END data_proc_ch2; 

SmTRP.UORK.PDSSIO 

REJECT; 

COnnEHT ^ ^ ^ 

* EXTERNAL SPECIFICATION FOR resetjlatajjroc 

1 FUNCTION: 
* 

it 

* DECLARATION INFORMATION: 

* INPUT: 

* OUTPUT: 

* EXTERNAL EFFECTS: 

* LOGIC INFORHATION FOR reset data_proc 
* 

* MDULES CALLED: 

« INITIAL REFIHET1ENT: 

THU, DEC 22, 1983, 10:31 AM PAGE 6 

reset_data_oroc 

ThU, DEC 22, 1 W 3 , 10:31 Afl PRGE 7 

VALUE ch; IHTEGER ch; 

5MTftf.U0RK.PD!510 

NEJECT end of connent; 

PROCEDURE reset_dp_van(ch}; 

BEGIN 
DOUBLE data_ptr; 
INTEGER POINTER int_ptr = datajitr; 
REAL POINTER realjtr = data_ptr; 
DOUBLE POINTER double jtr>data_ptr; 

data_ptr ch_dp_vars[ ch ]; 
doublej3tridp_Iengtn_shift] := double_ptr[dp_lengtn_initiaI]; 

int_ptr{dp_pos ] := 0; 
int_ptr[dp_flg ] := 0; 

EHD reset_dp_van; 

SUBROUTINE reset data_proc; 
BEGIH 

reiet_dp_vars{ 1 ); 
reiet_dp_vars( 2 ); 

END reset_data_proc; 
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PROCEDURE control data_proc freq(ch); 
VALUE Ch; IHTEGER ch; 

BEGIH 
DOUBLE dp vin adrs; 
DOUBLE POINTER dp~dal_ptr = dp var» adn; 
IHTEGER POINTER dp int_ptr = dp varj adra; 
REAL POINTER dp_real_ptr = dp_van_adn; 
REAL elec_delay , freq_step; 

dp_vars_adrf :* ch_dp_vari[ ch ]; 

fneq_step < freouency_step( ch ) ; 

t group delay L 
dp real_ptr(dpjjrp dly ecale] :* 

&T.0 / ( f«q_step * phaie staling « 360.0 ) X 
3.8146979-6 / ( frtt_.*tep ); 

elec_oVlay := total_delay( ch ) ; 

dp dolj>trltfp length initial} :* DOUBLE ( 2fi21«4. I2**18i * ( 
( elec delay » REALfch quad(ch etart frequency, ch)) ) 
- { ch real( chjihase offset , ch ) / 360. ) ) ) ; 

dp_tttilj)tr[dp_length_inc ] 

op_dbi_ptr[dp_length_ehift ] 

EHD control_datajJroc_freq ; 

» DOUBLE ( 2621*4. 42**184 * 
elec_delay * frec_step ) ; 

* dp_dbl_ptr[dp_length_initial] 
• ( dp_*l_ptrldpllenqth_inc ] 

* ( dp_int_ptr( dp_pos] / step_size ) ); 

STJfiIAP.WWK.PDB510 THU, DEC 22, 1983, 10:31 All PAGE 9 

REJECT; 
PROCEDURE control data_proc inoothingf ch ) ; 

. " VALUE ch; INTEGER ch; 
BEGIN 
DOUBLE dp_vars_adrs, 

dpjjtrs adn.; 
DOUBLE POINTER dp_ptr » dp_ptr* adre; 
INTEGER POINTER dp_utt_ptr » dp vanTadn.; 
REAL POIHTER dp_i-ealj>tr « dp_vare_adri, 
INTEGER aper_old, aperjneu, aperj:hange, poi_adj. iun_adj; 

dp_vars_adrs :» chj5p_vars[ ch ]j 
dp_ptrs~adrs := ch_dp_ptrs[ ch J; 
If ch integeK ch snoothingjiode, ch ) = s«oothing_c>n THEN 

BEGIN 
aper neu :• RIGHT( ( 
IHTEGER( ( ch_real{ rt_oi»othing_«perture, ch ) * 8. ) • .5 ) 

/etep size), 1); 
EHD 

ELSE 
aper_neu :=• 0; 

aper_old :- dp_intj.tr{oV_ewthing_aperI ; 
aper_change :* aper_neu - aper_old ; 
dp_intjjtrl'^tnoothini.aper 1 :» aper_new; 

IF aper change » 0 THEN 
BEGIN" 
dp rcalj>tr[dp_snoothing_icale]:= RERL( aperjieu + aper_neu • 1 ); 
IF~dp_intjtr{dp_pos] = 0 OR aper_old « 0 THEN 

dp~int_ptr[ dp fig ] := 0 i init enoothing & 
ELSE" 
BEGIN tbudsneen resunption i 
poi_adj := aper_change * dp_intjitr[o>_ea!oothing_oelay]; 

IF pos_adj >° 0 THEN 4 ahead of screen position & 
do int_ptr[dp snoothing delayj :» poi adj 

ELSE'i poe adj < 0 4 
BEGIN 
dp_int ptr{dp_tnoothing_delay] := 0; 
dp_ptr]dp_f j)trj : = dp_ptr[dp_f jtr] - 6 * pos_adj ; 
dp_ptr[dp_tracejitr]:»dp_ptrtdp_tracejitr] - 4* pos_adj; 
END behind of screen position ; 

sun_adj := pos_adj * aper_change 
-"dp int _ptr[ dp snoothmgjJel ay ) ; 

IF sun adj >< 0 THEN & Increnent SUR 4 ~ 
BEGIN 
dp_mt_ptr[ dp_flg ) := 1; 4 mcrenents sun 4 
dp"int_ptr[dp snoothing_correct] :» sun adj ; 
END 

ELSE & sun adj < 0 & 
REPEAT "(sun adj) DO 
ASSERBLEf " 

flOVE.L dp_vars_adr3. R12 ; 
JSRX dec.snoothing.L ); 

SDATAP.U0RK.PD851O THU, DEC 22, 1983, 10:31 Rfl 

EHO in mdsreen; 
ENO snoothing change ; 

END ccntrol_dataj3ro:_snootfiing; 

SDRTRP.U0RX.PD8510 

NEJECT; 

corriENT 

THU, DEC 22, 1983. 10:31 flfl PRGE 11 

,control_dataj3r 

EXTERNAL SPECIFICATION FCR ccntrol_data_proc 

FUNCTION;. 
This routine uill convert user variables into internal 
variables needed for data processing. 
This routine uill not diitrub any of the data pointers. 

DECLARATION INFORftRTIOX: 

INPUT: ch Channel (1/2) to be effected 

OUTPUT: 

EXTERNAL EFFECTS: 

[»**** t u t * * * * * ! 

LOGIC IHFORnATIOH FOR controljiatajiroc 

flODULES CALLED: 

INITIAL REFINEMENT: 

http://STJfiIAP.WWK.PDB5
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iEJECT end of connint; 
IKIEfiER PROCEDURE control data_proc(ch); 

VRLUE ch; INTEGER ch; 

BEGIN 
DOUBLE dp vars adrs; 
BTTE POINTEfi"dp bytejitr = dp van adn; 
INTEGER POINTER dp~int_ptr = dp'vars'adn; 
IERL POINTER dp i-ealjitr = dp vars'adn; 
DOUBLE POINTER dp aout-lej-tn-dp~van"adn; 
INTEGER POINTER grat_specs; " " 

DOUBLE gain_l ; 
RERL gain'real = gain_l ; 
INTEGER i*irij/ * gain_l,~ jain_x * gain_l • 2 ; 
BYTE jain_b * gain_l • 3 ; 
tEHL x_div~size , ~ x_grad_ref , 

y_div_size , y_gr»d"*ref ; 
INTEGER fontat_eode , fornat_type; 

dp van adn := ch dp van[ ch ]; 
IF~ch »~1 THEH 

STPNTR( grat spcca, RORS{ gratl specs ) } 
ELSE 

STPNTRf grat.spcci, R0RS( grat2_tpecs ) ]; 

fomat_type :* ch_integer( ch_fomat , ch () - 1; 
foniat_code :* fornat_nap[ fornat_type ]; 

SORTRP.UORK.PDIS10 THU, DEC 22, 1583, 10:31 Rfl PUGE 13 

DEJECT; 
dp_intj)tr[dpjf_nin] :* grat_specs( nin_y ]; 
dp~intj,tr[dpj_nax] :• grat~specs{ nax_y |; 
y_3iv_iizt T« RERLf. gret_specs[ div_y } ) ; 
dp_real_ptr[dp_y_gain] y_d:v_size / ch_real(ch_scale,ch); 
IF TBIT( fornat code , polar fait ) THEN 

BEGIN 
dp_»ntjitr{dp_K_nin) :» grat_opecs( nin_n ]; 
dp_int_ptr(dp~x~na)-] :* grat specs( I U X ' X ] ; 
ô 2do»*le_ptrTdp_x_offset] :^0OUBLE( grat_specs[ grat_x ] ); 
dp_d«uble_ptr[dp2y~offsetj :=00U8LE( grat~specsl grat_y j }', 
gain_real ~ :»dp_rtalj>tr[Spjr_gain] / 327BS.; 
dp int_ptr[dp_polar txp] INTEGERC gain b ); 
gain x " :«HTE6ER( 

fOEFT( P0UKE( jain_y ) , 2) / 5 ) ; 
dp douOltjtrlop_polarjgainj:« jam 1 ; 
ENO Ipolant 

ELSE 
BEGIKlrtctl 
yjrad ref :» (ch rtal(ch rtf poeition.ch) * y div size] 

• R£HL{ grat itpccsL j r a t j - ] ) ; 
dp_mal_ptrfe>_y_offoet]:« 

( ( y_9rad_ref / dp_real_ptr[ dp_y_gain J ) 
- ch.reaUrt^rrf^alise.ch) ) ; 

dp realj>tHdp_y_gainl :« 
dp_real_ptrtdp_yjain] /(3276S. ); 

END *\recti ; 

control_data_proc_fr«o,( ch ); 
control_datajroc_siioothing( ch ); 
syiten_rO :* ch_real( ch_eysten_rO, ch ); 

1 aisunes that rO is always coulped — uhai if test set different^ 
IF ch integer{ ch correction node , ch ) = cornet on THEH 

BEGIN 
dp_dO-ble_ptr[dp_ccrrect_siutch] ;= corrtct_table[ 

ch_integer( ch_correction_type , ch)]; 
op_int_ptr[dp correct_offsvet] " :« array_size - 6~ 
o^~dooblejitrTo>_corrtct_select] :» RORS("*s_coeff [ 

ch integer( ch basis s_paran , ch)] ) ; 
END 

ELSE 
dp_double_ptr{dp_correct_swtch} :* correct tablet 0 ); 

dp_double_ptr[dp_paran_conv_suitch} := conv_tablet 
ch_mteger( ch_paran_converaion , ch)]; 

dp_dooble_ptr[dp_trace_nath_suitch] :* nath_table[" 
ch_integer{ ch_trace_nath , ch)]; 

dp_dowbIe_ptr[dp_fon-at_i_itch) := f«t_table[ 7omat_type ]; 
dp_mt_ptr(dp_finiihed_signal] :» eh_integer(ch_finished_signal,ch); 

SDRTflP,UORK.PD8510 

control_data_proc := 0; 

END control_data_prcc; 

THU, DEC 22, 1983, 10:31 Rfl PRGE 14 WTfH>.imK.PM510 

NEJECT; 
COMMENT 

THU, DEC 22, 1983, 10:31 flfl PRGE 15 

EXTERHRL SPECIFICRTION FOR update_data_proc 

FUNCTION: 
Starting Fron a specificed intermediate storage array 
(ie D or n or F), this routine uill place on the display 
a conplete trace. Rll pointen to data, and conditions of 
the processing uill be setup elseuhere. 

DECLRRRTIOH INFORMATION: 

INPUT: update_ch The channel ( 1/2 ) to be updated 

updatejilock The degree of update ( start at D, fl or F ) 

OUTPUT: none 

EXTERNAL EFFECTS: 
The display and various intermediate arrays are update. 

LOGIC INFORnRTIOH FOR update_data_proe 

MODULES CALLED: 

INITIAL REFINEMENT: 
The address of the start the of the needed update routine ii 

found, with the luist that update fron f is different if the 
display is in polar or rrctangluar. The pointen to nenory 
pointen and variables are setup in registers for 'conpute'. 
The trace nath switch needs to store if updating II in case 
group delay is selected ( normally trace nath is skipped ) . 
A loop for the correct mmber of paints is than done. 
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scRiHP.yaRt.POJSio IHU. O K 22, 15S3, 10:32 F 

iEJECT end of CD—cnt; 
PROCEDURE update data_proc(update ch,update block); 

VALUE "update chT update block ; 
IHTEGER update_ch, update block ; EHTRY; 

BEGIH 
OOUBLE ch_byle_dbl, 

update lunch; 
IHTEGER point," 

eh_trace; 

OOUBLE POIHTER dp dbljitr = «ar> bait; 
IHTEGER POIHTER dp intjtr « vare'baee; 
BYTE POIHTER dp_byte_ptr = van_baee, 

ch_byte_c.tr • ch_bytt_dbl; 

IF update.block • update_f ANO 
TpIT(fomatjwp[ch integ«r(ch_fom« .update ch) - 1 ] , ewlar_.it) 
THEH update_bloek := upaate_f_polar; 

»et_vare_jstre_ba»e( 0 ) ; 
d)_byte_dbl ~ :• ch_dp_vara[ ue*late_ch J ; 

BOVE dp_byte_ptr :» ch_bytejitr ,*C Iaet_d>_vjre ) ; 

init_ecr( 0 ); t only netda to done at pouer up I 
reeet_dp_«ar»( 0 ); 

IF update block > update « THEH 
BEGIH 

ch_trace :• ch_n_trace baee; 
dp"dblj>tr[dp trace nath euitch] :> nath table; Inath ofFS, 

END - - -

ELSE ch_trace :« ch_trace_baee; 

eet_dpj>tre( update_ch, 0, ch_trace); 

IF update_blcck = update_rau_array THEH 
array datap( update ch ) 

ELSE 
BEGIH & nomal update & 

update_tuitch : = update_table[ update_block - 1 J; 
act var*_ptre baee( 0 ); ~ ireetorei 
FDR'point :• 6 STEP etep >i» UNTIL BOO 00 

ASSEHBLEC IIOVE.L update euitch, R8; 
JSR (RS) " ); 

ENO nomal update ; 

update_narhi; & nove narkere, update-nark, let point, ch nark & 

EHD update_data_proc; 

THU, OEC 22. 19S3, 10:32 Afl PAGE 17 

log lin ang 
ia*.«*a***iX*tiI«»I 

3OATAP.U0NK.P0S51O 

REJECT: 
COnnEHT 

aat*aae*aiitaaa*afta**ae**ea«*ieite**iaaeeaeeai 

• EXTERHRL SPECIFICATION FOR log_lin_ang 

• FUHCIIOH: 
a 

> OECLARATIDK IHFORnATIOH: 
a 
« IHPUT: 
a 
• OUTPUT: 

* LOGIC INfOWlRTION FOR log_lln_*_ 

< AOOULES CALLED: 
* 

* INITIAL REFINEF1ENT: 
* 
a*etattea«ea*eiueteaeeeeteietee«aM«*txeeeaeea*eeee««*aftie*eea*e*aeKatei 

SDATAP.UOIK.PDSSIO THU, DEC 22, 19S3, 10:32 All 

eEJECT end of connent; 
REAL PROCEDURE log lin ang( adr, pt. Fig, lin, ang); 

VALUE adr, pt, Fig; BOOLEAN Fig; 
DOUBLE adr; IHTEGER pt; REAL lin, ang; 

BEGIN 
LABEL rect.iave; 

HSSEHBLE( HOVE.L adr, RS; HOVE.U pt, RO; 
DIV itep eize.RO; 
AOO.U RO, "RS; HDVEft.L (AS), R0-R1; 

11PY 16, SO; 

SUflP R l ; 
8. lave for reused novEri.L R0/R1. -(S); 

JSR anqE; nOVE.L ang, R9; HOVE.L RO, («9); 
novtn.L ( s ) , RO/RI; 
TST.U Fig; BEO recti 
JSR nagE; BRA fave; 

rect: SUAP DO;.—— P0VE.UR1, RO; 
ta«e: HOVE.L lin, «9; HOVE.L RO, (R9); 

flOVEB.L (S)», RO/RI; 
JSR logE 

EHO l D _ _ l i n _ a n g ; 
); 

SOATflP.UORK.PDiSlO 

•EJECT; 
connEKT 

:ii>jta.**.*ttc*et****t***«»ftAe«t*t«»*t< 

EXTERHRL SPECIFICATION FOR nin_na« 

FUHCIION: 

DECLARATION IHFORnATIOH: 

INPUT: 

OUTPUT: 

EXTERHflL EFFECTS: ( 

LOGIC IHFORnflTIDH FOR ninjiar. 

AOOULES CALLED: 

IHITIAL REFINEnENT: 

THU, DEC 22, 19S3, 10:32 An PACE 19 

i>ttai**a*ta***»*eitft<taiea***ae*tte*»atat*a**i*«**kiteaiaat****atatik* 
> HISTORY 
1 S/31/73 — nax uae checked only if nin failed, failed on a eloping 
1 line, therefore flin and nax checked on all points. 

http://ch_byte_c.tr
http://ewlar_.it
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S0RIBP.U0RK.PDSS10 

NEJECT end of connent; 
PfWCEOURE nin_«ax( adr, 

IMU. DEC 27, 1913, 10:32 Ml PACE 20 

, fig, nin, nin_pt, nax, naxjit ); 
VALUE adr, etep, fig; 
INTEGER etep. nin_pt. nax jjt; 

BOOLEAN fig; REAL nin, nax; 
BEGIN 
INTEGER pt; 
RERL val; 
LABEL rect. save; 

nin := 1S37; 
nax := -nin; 

FOR pt:* 0 STEP step TO BOO 00 
BEGIN 
ASSEMBLE ( 

BOVE.L 
TST.U 
"OVE.L 
HOVE.L 
JSR 
BRR 

rect: ADDS 
IIOVE.L 

eave: nOVE.L 

adr, 
fig; 

(«!)•, 
to, 
nagE: 
aave; 
•2, 
RS, 

RS: 
adr; 

BEO rect; I check inag parti 
nOVE.U (RS)t, Rl; 

BOVE.L («!)<. RO; 

FDA1AP1 .U0RK.PDB510 

• FILE cdatap.uork; 

THU, DEC 22, 1913, 10:32 All PAGE 1 

PROCEDURE control datajiroc freq(ch); 
VRLUE ch; INTEGER ch; 

IF val < nin THEN BEGIN 
If val > nax THEN BEGIN 

nin:»val; 
nax:>val; 

ninjst: 
nax_pt: 

• pt; END: 
1 pt; END; 

END loop; 
END m n nax; 
EMI 

CDEBUG.U0RK.PDS510 THU, OEC 22, 1313, 10:32 An CDEBUGCO.U0RN.P0>510 THU, OEC 22, 1913, 10:32 An PAGE 1 

INTEGER BITFIELD debug = ZOnfxvwrn. 
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COEBUUZ.UOIiK.PDSSIO THU, DEC 22, US3, 10:32 An PAGE 1 

IHTEGER BITFIELD drtu.2 • Z0O0OO0C2: 

CDEBUGC4.U0RK.PDJS10 THU, DEC 22, 19X3, 10:32 Rn PRGE 1 

INTEGER BITFIELD dtbu_3 > ZO0OO00C4: 

CDEBUGXX.U0RK.PDSS10 IHU, DEC 22, 1S!3, 10:32 SB PBCE 1 FDEIRY.UORK.P0B10 THU, DEC 22, 19S3, 10:32 Rn PAGE 1 

RERL PROCEDURE totJl deljy( ch ) ; 
VALUE ch; 
INTEGER ch; EXTERNAL. L; 
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1161*1. P. "delay" 
KCIK 

•FILE cdatap.work; 
IFILE CCOfttvjr.uork; 
•FILE cchteble.uorfc; 
IFILE fchtab2.worti; 
IFILE fchpfr.uorN; 
INTEGER CONSTANT nedelay :• - 1 ; 

INTEGER TMLE driven_index :« 
flo_delay, 4 drivefl_no» 
ch~ref_plane_1, 4 driven'at 
eh~ref jilane~2; 4 siriven"a2 

INTEGER TRBLE nuncratir index 
e h _ r e f j > l . w j , l i w i j . l l 
eh_refjjlene_2, 
no'deliy, 

THU, KC 22, 1913, 10:32 M MCE 1 

& far n»x_fom»X & 
1 for nnjarmtXtr 4 

l for eh^integer ond _real 1 
4 for elec_del*y and pararwterjtescriptor & 

& indtxcd by driven port ituftber 4 
fUST coincide uith constant* 4 
fron cyadc.uork. 1 

4 
I indexed by nunt rater port type 1 
1 HIST coincide tuttt camtanu I 
1 fron cyadc.uork. i . Inun_b2 1 

4 nm~a2 1 
•»_«*l*y. 4 MM~a1 4 
no_dclay, & nunJ00hH_._cal and non_no_ratio 4 
no'delay, 1 MM~d*tectiftVijnd I 
no_*elay, 4 mw_refJOOkHzcal 4 
M.delay, 1 «yfi_adc_jnd 4 
no_*fl#y, & «m_vcal 4 
M^delsy, 4. i«m~vref 1 
no_dtlay, 1 nun'tenpl 4 
no'dclay, 4 nun~tenp2 4 
no delay; 4 nwn~analoeH_in 4 

DfTEGfJt TABLE denominator index :* 4 indexed by denon'tor port type 4 
ch_r»f j > l a n « J , 4 detwij.1 4 
•w_delay, 4 deiw_a1 4 
rto'delay, 4 demon~a2 4 
no delay, 4 not used 4 
no'delay, 4 denonJOOhhi.cal 4 
iw_delay; 4 denonjNfttctorjnd and deno«_no__ratio 4 

RERL PROCEDURE total delay, ch ) ; 
VRLUE ch; 
INTEGER ch; ENTRY; 
BEGIN 4 total delay 4 

IHTEGER paraneter, 
index; 

RERL Kcunulated_delay, 
drivenjwrt__delay; 

paraneter ch_integer( chjaran, ch ] ; 
accunulatedjfelay :« elec_deiay[ paraneter , ch J; 
index :> paraneterjfeicriptort paraneter, driven_port ] tWO X003F; 
index :• driven index [ index 1; 
IF index <> rwSelay THEN 

tfriven_port_delay :» ch_real( index, ch ) ; 

index paraneter descriptor, paraneter, 
Z003F; leratorjMrt ] RNO 

3KUtt.WM.PM510 THU, HC 22, 1983. 10:32 Rfl 

index nonerator index[ index ] ; 
IF index <> no_dclay THEN 

accunulated^delay :« accwMileted_delay * 
driven_port~delay • 
ch_re*l( index, ch ) ; 

index :• parameter descriptor, paraneter, denoninatorjorl ] I 
Z003F; 

index :» denminator index[ index ) ; 
IF index o no>elay~THEH 

accunulated~B«lay :» accumilatod_delay -
Irivenjort^delay -
eh_reai( index, ch ) ; 

total_delay ecct*w.Uted_d*lay; 

NO; 4 total_delty 4 

THU, K C 22, 1913, 10:32 Ml PAGE 1 SKTOP.im.PDtSIO 

fttUt.P,K*a,top u 

BEGIN 

COHflENT This is to Marx the top of dg ran storage. ; 

GLOBAL LABEL narx_dg_top; 

wrt_dg_top: 

CHOI 

CNU^R.HCKX.PMSIO 

INTEGER COHSTfWT 

THU, KC 22, 1M3, 10:32 MI 

u*er_displsy_graphies:» 31, lindex to priv_ib_lun table of addresses! 
user~diiplay_addreei ;* 3); 

http://liwij.ll
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FMtKE«.uM>;.reisio IHU. DEC 22. 1913, 10:32 HI PIKE 1 

SUMOUTINE i n i t u e e r j r i p t i c i ; 
JUtKOUTIIfE reetore lilt) dieplay; 
PSutEDUFlE parse userjraphica (end); 

VfiLUE end: BVIE end; 
EXTEMeSL BOOLEAN display (510 on; 

EXIENNAL.L; 
EXTEJUML. L; 

JTOISEI.lOTr.rtiretO 

ns»i(i,p,"»jvi«r 

BEGIN 

IHU, OEC 22, 1913, 10:32 Ml 

•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

I t e m , uork; 
ftem2.uork; 
cdepug.uork; 
cocreen.uorh; 
cdiepley.uork; 
fdieplay.uonk; 
f output, uork; 
fstring.uork; 
Foutib.uork; 

BYTE C0H31MT 
IF 10. 
EIX 3; 

INIEGEN COfSlfuil 
Pfl :• 15041. 

« :« I50S2, 

ru :» 15055, 
n :• X50M, 
LB :• HC42, . 
PC :• 15047. 1 'clear display" * Mar display & 
D> :• I4B50, 1, teve end clear user graphics pgt, 
BP :• ZS250, & recall uoer graphics page & 

I "dear screen" * 1510 display i CS :• 14353, 
& recall uoer graphics page & 
I "dear screen" * 1510 display i 

•S :» IS2S3, & "restore screen"" S510 display I 
OP :< I4F50, 

& "restore screen"" S510 display I 

OF 
N X 

14445,' 
_cnd__cher BO; 

DOUBLE CONSTANT 
fnt c o * :> 101000000; 

INTEGER TABLE NPGL end :> 
PA, PR, PU, PO, LB, PG, KP, RP, CS, RS, OP, DF, 0; 

GLOBRL BOOLEAN 
dieplay_l510_pn; 

BOOLEAN 
pareingjc, 
label_node, 
mjnberjiDde, 
pen_up, 
plot_..b.,; 

4 f Us to determine «t value for x,y pair 4 
& LS conrtdind tut b*tn issued 4 
I PR,PR connand has been issued X 

BYTE ARRAY 
cnd_eode [0:1], 
end~char i-1:rtax_cnd_eharj; 

ALPHA 
cnd_ttring; 

1 connand string i 

39G^R.yt»K.POI510 

INTEGER 
cne_code_ptr, 
end'value = cnd_code, 
x_vector, y_vector, 
x end, y end, 
DG_ptr; 

THU, OEC 22, 1913, 10:32 Ml 

& value of 2-letter HPGL connand & 
& current absolute x,y display vector values 4 

& x.y plot values for PR/PR connands 4 
4 pointer to next available uord in DG RAH 4 

aoGWK.raftK.msio THU, DEC 22, 1913, 10:32 Rfl PAGE 3 

•EJECT; 
COflflEHT 
IDOCt 

NAflE — 
default node 

» SHORT DESCRIPTION— 
* executes a DF connand uhich sets all graphics default nodes 
it 
* EXTENDED DESCRIPTION¬
* This routine resets all flags, pointers, and counters to their 
* default values. The follouing attributes are set: 
* - plot absolute 
* - pen up 
* The connand input string and connand code value are also reset. 

* IHPUTS--
* none 

» OUTPUTS— 
* none 
* 

* ROUTIHES CAILED-
* none 
l 

* ERROR COHDITIDHS RNO RECOVERY-¬
* none 

* NOTES-¬
* 

* AUTHOR-¬
* 

* INITIAL REFIHEHENT--
* set plot absolute, pen up, flags 
* set x,y coordinate values to 0 
* reset connand string/code pointers 
* clear flags indicating label node, plot node, and parsing 
* 

* REVISION LOG— 
* 

1D0C-; 
SUBROUTINE default node; 
BEGIH 
cnd__charrOj :* x_vectar y_vector 0; 
cnd_code__pt r :* x_cnd := y_cnd := -1; 
plot_abs :* pen_up :* par«ing_x :» TRUE; 
nunber node :- label_node :" FALSE; 

END default node; 



4,641,086 
333 334 

•W^R.lJOMC.roSSIO THU, DEC 22, 1 » 3 , 10:32 Rfl MCE 4 3Dl^R.W)ltK.PD8S10 THU, DEC 22, 1913, 10:32 Rfl PAGE 5 

REJECT; 

IDOC* 

IF plot debug THEN 
BEGIN laTRrneu pg"); IHX(DG_ptr); CRLF; ENO; 

ENO neu_p*ge; 

nuiz--
neu nage 

t***********!*******************************************^ 

« SHORT DESCRIPTION— 
* execute! a PC cimnand uhich clears the user graphics display area 

* EXTENDED OESCXIPTIDN--
* This routine sinulates the HP-Cl connand, PC, uhich is suppose to 
* perfom a page eject or neu page function. I t is used in the user 
* graphics display context as a "clear display" connand which in 
* effect generates a neu or blank page of display nenory for the user. 

* This uill reset the display pointer to the beginning of user display 
* netwry, uhich is uhere the display start! interpreting th graphics 
* display comands. This neans that any csewands currently in the 
* display area uill be erased (untten ever). 

* INPUTS¬
* stone 

* OUTPUTS¬
* none 

* ROUTINES CRLLED--
* setattribute 
* j»p 

« EXXON CtttDITIOM RND RECOVERY¬
* none 

• NOTES— 

* RUTHOR— 

*t*t****k**ttt*tX****lt************************(*****t**t*************** 

* INITIAL REFINEflENT— 
* clear user graphics display ares 
* reset x,y cooredinatc display values to 0 

* REVISION LOG" 

************************************************************************ 

IDOC-; 
SUB ROUTINE neujage; 
BEGIN 
DGjitr :» sctattribute (user_display, nop); 
jnp (DC_ptr, endjposition); 
x_vector :« /^vector :*• 0; 

JWu^R.WPXPDISIO THU, DEC 22, 1913, 10:32 Rfl PflGE 6 atK^R.llONX.PDtSIO THU, DEC 22, 1913, 10:32 Rfl PACE 7 

REJECT; 
COTIilENT 
mc* 

•EJECT; 
COmiENT 
IDOC* 

NflflE— 
init usergraphics 

* * * * * * ? * * I K * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

HRTtE--
clear 1510 display 

a******?****!*********************************************************** 

* SHORT DESCRIPTI0H--
* initializes use of user accessible graphic display 

* SHORT DESCXIPTIBH--
* clears display generated by IS10 

* EXTENDED DESCRIPTION— 
* This routine is invoNed upon setting the public HP-IS connand 
* pats-thru address to the display (for user graphics purposes). 
* It initializes all uier graphic display variables and sets the 
* default node* fo»"pTiTUing. 

* EXTENDED DESMIPTION-
* This routine responds to the connand, CS, uhich clears the display 
* generated and used by the 8510 as an instrument. Anything that 
* shout up on the display after this connand is generated by HP-GL 
* type connands sent to the 8510 by connand past-thru on public HP-IS. 

* DfPUTS-
• none 

* IHPUTS-
* none 

* OUTPUTS-¬
* none 

* OUTPUTS¬
* none 

* ROUTINES CRLLED--
* default_node 

* ROUTINES CALLED— 
* j"P 

* ERROR CONDITIONS RNO RECOVERY— 
* none 

* ERROR CONDITIONS AND RECOVERY— 
* none 

* NOTES— * MOTES-

* RUTHOR— * AUTHOR— 

************************************ ************************************ *********************** 

*. INITIAL REflNEflENT— 
* set default plotting nodes 
1 set up plot coiwand string to collect and parse connands 
* set display pointer for plotting to display 

********************************************************************•*<* 

* HEVISIOH LOG— 

I*********************************************************************** 

IDOC-; 
SUBROUTINE mit userjraphics; . ENTRY; 
BEGIH 

default_node; 
mujiage; 
dlsplay_8510_on := TRUE; 
cnd_char[-1) nax__cnd_char; 
cnd~string :* RDRS(cnd_char); 

END init_user_graphics; 

* INITIAL REFINEflENT— 
* clear flag indicating that 8510 display is on 
* clear 8510 display 

i t * * * * * * * * * * * * * * * **************** **************************************** 

« REVISION LOG— 

*********************t************************************************** 

JDQC-; 
SUBROUTINE clear 1510 display; 
BEGIN 
displayJT510_on := FALSE; 
jnp (start display*!, user display); 

EHD clear_85T0_diiplay; 

SUBROUTINE restore 8S10 display; ENTRY; 
BEGIH 

display_8510_on :* TRUE; 
sctattribute (start_display*l,nop); 

END restoreJSS10_display; 
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WHJSER.U0RK.PD851O IHU, DEC 22, 19S3, 10:3? Ml MCE I 

M^EK.HMK.PDSSID THU, DEC 22, 1913, 10:32 Rfl PRGE 10 

SOWSER.UORK.fWIO THU, DEC 22, 1513, 10:32 ATI PRGE 9 

•EJECT; 
COWEMT 
IDOC* 

HflflE— 
rang* check vector 

SHORT DESCRIPTION-
range check and correct x.y coordinate display value* 

EXTENDED DESCRIPTION— 
Thie routine checks the value* of inconing x,y display coordinates 
to see i f they f a l l betucen 0 and 409$ (display vector resolution). 
Rny value outside this range i * set to 0 i f i t i s less than 0 or to 
4095 i f i t i s greater than 409$. 

INPUTS-¬
value - value of the x or y coordinate to range check 

(passed by reference) 

WTPUTS--
0 i f value < 0 
4095 I f value > 4055 

ROUTINES CULLED— 
none 

ERROR CONDITIONS HMD RECOVERY--
none 

MOTES— 

RUTHOR— 

ta*ta*ta«*e*ft**M^ 

' INITIAL REFINEflEHT--
1 IF value > 4095 THEH set value to 4095 
k IF value < 0 THEH set value to 0 

t****ttta**«**«***tt*^ 

* REVISION LOG— 

IOOC-; 

PROCEDURE range_cheek_veetor (vector_value); 
INTEGER vector value; 

BEGIH 
IF vectcr.v*li/e > 4095 THEN 
vector value :» 4095 

ELSE 
IF vtctor_value < 0 THEN 
vector_value :* 0; 

END ™.ge_check_ vector; 

SD6USER.UORK.PDIS10 THU, DEC 22, 1913, 10:32 ATI PWE 11 

REJECT; 
ConriEKT 

IDDC* 

HRflE— 
dg plot xy 

* SHORT DESCRIPTION¬
* plot* the vector x.y on the display 

* EXTENDED DESCRIPTION— 
* This routine plot* the x,y vector on the display based on a relative 
1 or abiolute plot connand (PR,PA) uhich preceded i t . The values are 
* added tD current absolute plotting value* of x and y on a relative 
* plot or becane the current absolute plotting values on an absolute 
* plot connand. 

* This routine is invoked after both x and y points have been parsed 
* and converted into nunencal values. Range checking is alio done 
* after the current absolute plotting values of x and y have been 
* established. 

* INPUTS" 
* x_cnd « x value of plot connand 
* y"cnd = y value of plot connand 
* (These are global variable* uhich are not passed as paraneters) 

» D O T P U T S -

* x_vector » current absolute x plotting value 
* y vector « current absolute y plotting value 
* (These are global variables uhich are not pasted as paraneters) 

* ROUTINES CALLED— 
* rang*_check_vector 
* nove 
* draw 

* j"P 

* ERROR CONDITIONS RHO RECOVERY— 
* A check is included to prevent x,y values to be written beyond 
* available uier display nenory. 

» HOTES--

* RUIHOR--

tttt*tt**********>**t****>^^ 

INITIAL REFINEMENT— 
IF plot absolute connand THEN 
atiign x,y values to current absolute x,y values 

ELSE 
add x,y values to current absolute x.y values 

range check neu absolute x,y values 
IF there is enough roon in display nenory for x,y values {2 uords) 
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STwjsfii.ucBw.raisio IHJ. KC 22, 1913, 10:32 « ! FUSE 12 

THEN 
IF p«n il up THEM 
plpt vector uith display been OFF 

ELSE 
plot vector uith display been on 

update pointer to nest available uord in ueer display nenory 
reset ready Flag for parsing neu x.y vectors 

ELSE 

set pointer to neMt available display uord to last display uord 

a»»iaaaaft*«aaai**t»**taeae**a*aattftaia«fte«*isataa«a«M*aaaa*aaiaftaa*a*ft 

EVISIOn LOG--

laeeaieasfteaetaaeaaeaaaettaeeeeaeaaataasaasaasaaaaaateeaaasueseetaeaaa* 
««-: 
X M O I T I N E pt slot »y; 
BEGIN 

IF plot abs THEN 
- BEGIN" 

xjfectsr :• x_cnd; 
y vector :• y~cnd; 

END" 
ELSE 
BEGIN 

xjnector :• xjnectsr a x_cnd; 
y_vector :« y vector • y~cnd: 

Eat); 
r*nge_check_vecter (x_vector); 
range check vector (y vector}; 
IF (OSjtr < endjwsition-2) THEN 
BEGIN 
CG_ptr :« (IF pen_up THEH 

nove (DGotr, x vector, y vector) 
ELSE 
dreu (DG_ptr, x_ vector, y_vector)); 

jnp (DGjjtr, end_position); 
IF plot debug THEN 
BEGIN" 
UCNBRC ); 
IF pen up THEN tlCHftR('-) ELSE UCHNIIC'); 
IF plot abs THEN UCHHRCa) ELSE UCHflRt'r); 
UCHHR('=): uHEXIx vector]; UHEKCy vector); .STR(" * " ) ; 
UH£X(OG_ptr); CRLF; 

EHD; 
END 

ELSE 
DG_ptr :' endjoeition; 

END DG_plot_xy; 

SiiimK.iioia.msio 

•EJECT; 
connCKl 
SOOCt 

IHU, OCC 22, 19B3, 10:32 HI PnCE 13 

.v.: 
SHORT DESCRIPTION-

returnt the connand value ef eotwand rtnenonic 

EXTENDED DESCRIPTION" 
Thu routine does a linear starch for the 2-letter connand imemmic 
just parted in a coseund table (Hr^L_com*nd) and returns the 
cor ro spewing ce<wtand value. The end of the comand table contains 
a icre value iduch is wood to end the linear search. This zero 
value is returned if a owetand m e m n i c is not fount. 

INPUTS-

isMmoiuc in cowwand table 
OUTPUTS— 

connand value of corrissjondiwt index of 
(0 i f not found) 

ROUTINES CRLIED--

EJUKK COMITIONS f » REC0YERY--
none 

miTNOR-

i M i t a t * * * * * * ! * * * * ^ 

INITIRL REFINEHEHT--
linearly search for a natch betueen parsed nnenonic and tetble 
nnenonic until found or end of table (0) is found 

*M>t*a*t«sti*ft*tai 

REVISION LDG~ 

it*t*tt*ttt**t**tatt**ti 

***lMt*t*ak«**fttt*U^ 

sur.-. 
INTEGER PROCEDURE set end; 
BEGIN 
INTEGER i'REGISTER i. end entry; 
i :» -1; 
DO UNTIL 

({end entry := HPGL cmf{i:si*l]) • end value) OR 
(end'entry » 0 ) ; 1 last connand in KPGL_citd table t 

•jet end":* i; 
END s*t_cnd; 

SOW3tt.liMK.PO.510 THU. DEC 22, 1913, 10:32 Ml PRGE 14 30«USER.WM.POtStO TW, DEC 22, 1913, 10:32 Ml P*G£ 15 

•EJECT; 

COnnEHT 

IOOC* 

HAnE— 
call end 

SHORT DESCRIPTION-— 
execute plot connand corresponding to connand value 

EXTENDED DESCRIPTIDH--
Thit routine executei the plot connand just parsed. These connands 
consist of a snail subset of HP-GL connands and a feu 8510 uier 
display connands. These connands are sent to the 8510 over the 
public bus uith a controller via pass-thru. They allou the uier 
to use the user accessible display area as a plotter and provide 
sone United control over the general display area. 

The follouing are a subset of HP-GL connands that are inplenented: 

Pfl « plot absolute 
PR • plot relative 
PU « pen up 
PD * pen doun 
LB - label 
PG * page eject (acts as a clear screen or user display nenory) 
OP = output P1.P2 
DF * default plot nodes 

The follouing are a act of 8510 user display coiwands to provide the 
user sone control over the general display: 

KP * keep page 
claars the user display area, but saves the user display 
nenory (uith all the plot connands) until a PG connand or 
it is written over uith other plot contiands 

RP * restore page 
recalls the display area cleared but saved by a KP connand 

CS = clear screen 
clears the 8510 display area 

RS = restore screen 
restores the 8510 display area 

INPUIS-
none 

OUTPUTS--
none 

ROUTINES CALLED— 
get_cnd 
neu_page 
jnp 
sctattribute 
clear_8510_display 

http://SOW3tt.liMK.PO.510
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3t>tt!SE«.UOM.Pt>S5!0 THU, DEC 22. 1JS3, 10:32 K1 

reetore_S510_dieplay 
pub^ibjiutpu^eelect 

ERROR CONDITIONS HHO RECOVERY— 

NOTES-

AUTHOR— 

aeaaaaa*a«ft«ft*Xfta>«i«fttfta*sxsxftftaasxftft*xxftftxxxaxxxftftftaxx*x*xtxxftftxsl»ftft* 

IHITIAl REFIHEHEHT™ 
get connand value corresponding to connand mtnonic just parted 
and execute corresponding connande/routines accordingly: 

PR « aet plot absolute flee and nunber parsing node 
PP. s clear pldt abeolute flag and set nunber parsing isaos 
PU « set pen up flag 
PO > dear pen up Plage 
LS ' eet label (etring printing) node 
PC * call routine to clear user dieplay area 
KP » call routine to save and clear user display area 
BP > call routine to recall user dieplay area eave uith KP 
CS > call routine to clear SS10 display 
KS > call routine to restore 1510 display 
DP * call routine to output the P1.P2 plot linits 
DF x call routine to Bet defualt plotting nodes 

axxaaxxxxexxixxxxxxxxaxtxxxxxxxaxxxxxxaxxxxxxxxxxxxaxxxxxxxxxxxxxxsxxxtx 

REVISION LOG— 

exeexxxaxxaxaxxxxxxxxxaxxxaxxxxiaxxxxxxxxxaxxxxxxxaaxxxxxxxxixxaexxxxxxx 

S0OC-; 
SUBROUTIHE call end; 
BEGIN 

IF plot debug THEH 
BEGIN" 

UCHARUnd code[0]): UCKARlcnd coded]); 
C R L F ; 

END; 
end code_ptr :« x end :« y end :* -1; 
CASE get end OF 
BEGIN " 

1 PA 1 
plot abs :x parsing_x :> nunber node :* TRUE; 
1 P R " 4 
BEGIN 
parsing x :* nunber node : = TRUE; 
plot abs :x FALSE; ~ 

END; " 
I PU S 
pen up :> TRUE; 
1 PD 1 
pen up :» FALSE; 

I LB i 

SDGUSER.UDRK.PDS510 THU, DEC 22, 1383. 10:32 PJI PAGE 17 

BEGIH 
nunber node :• FALSE; 
label node :> TRUE; 

END; 
I PG » 
neujiage: 
t KP I 
jnp (ueer dieplay, end^position); 
HPS. 
sctattribute (ueer dieplay, nop); 
I CS 1 
dear S5t0 dieplay; 
1 RS i 
restore S510 dieplay; 
I OPS. 
pub ib output select (DG 0lp2 output); 
t DF i" 
osFault_node; 

EHD case;" 
ENO call end; 

I save page and dear & 

& recall page on disp.S 

J3GUSER.UDRK.PDS5I0 

R E J E C T ; 
C O H H E H I 
SDOCi 

NBnE— 
convert vector 

IHU, DEC 22, 19!3, 10:32 AH PAGE I I 

*ft*fttft*ft*x****ft*«it*ft> 

« SNORT DESCSIPTION-
* converts nunerical input etring to integer value 
a 

« EXTENDED 0ESCRIPT10H-

* INPUTS— 
* cnd_string or end^tflar - contains nunerical input string 
* (declared globally) 

« OUTPUTS¬
* integer value For cnd_etring input 

» ROUTINES CALLED— 
ft 

« ERROR CONDITIONS AND RECOVERY— 
l 
» NOTES-
a 

« RUTHOR— 

*it**ft*ftftftft*ftft*tftftftftt**lft*lft*l****ift(*ft»ftftfttftftt*ftftftftft**ft*****tft*t***ft*ft* 
ft 
* IHITIAL REFINEBENI-

lxxftftftftftftfttft**atftftft>ftft«ftftftftftftftftft*ftx*t«tlx*ftft*ix*ftftftftftxft*x**fttft«a*ft>ftftlftft 
ft 
« REVISION LOG-

*xft*ftft«xft***ft*«*ftftftiftX*l*ftft*ftftt*l*xl*atft*ftftftttlftl*xa«*»ftft***fttt*ftftft»*«ft* 
»ooc-: 
INTEGER PROCEDURE convert vector; 
BEGIN 
BYTE char; 
INTEGER l-REGISTER 6, start, vector_value, lgth; 
vector value :* 0; 
IF (lgth:"Cnd char[0)) > 0 THEN 
BEGIN 

start := (IF end char[1] <> '- THEN 
1 ELSE 2); 

IF lgth >= start THEN 
FOR i := etart TO lgth DO 

IF ((char:=cnd_char(i]) >= '0) AND (char <= *g) THEH 
vector_value :• vectorj/alueMO • (char-48); 

IF start * 2~THEN " i. negative nunber £ 
vector value := -vector value; 

END; 
IF plot debug THEH 
BEGIN" 

JDGUSfJt.UOAK.nilSIO THU, DEC 22, 1!83. 10:32 W PAGE 15 

IF parsing x THEN uCHAR('x) ELSE UCHAR('y); 
USTRIcnd string); 

END; 
cnd_char [0) :» 0; & rsset string length to 0 & 
convert_vector := vector_value; 

EHD convert vector; 
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IhU, PEC 22, 1M3. 10:32 Ml PAGE 20 2ftOT.U0RK.PD8510 

•EJECT; 
COIWENT 
*WX> 

* SHORT DESCRIPTION¬

* EXTEHOEO DESCRIPTION— 

* 

* IHPUTS--
s 

* BUTPUT3--
i 

' ROUTINES CRLLED--
• 
* ERROR CONDITIONS RNO RECDVERY--
* 

* BOTES--
*, 

* AUTHOR-
a. 
tklllUMItHMUIItHUMIUIMM 
* 
* INITIRL REFINE RENT 

t*fta*e*at**tt*a*a*aaftt«*aaaaaaa***t*aaat******t*aaaaaaaa*****a<itta*a*aa* 
a 

* REVISION LOG-¬
* 
•**l*t**tt**t* *t* ******* 1* ************** 1* *** *,«*****•• t *11 ************* * 
IDDC-; 
SUBROUTINE parse xy; 
BEGIH 

IF parting x THEN 
BEGIN 
x_cnd ;* eonvert_veetor; 
parting x := FALSE; 

ENO 
ELSE 
BEGIN 
y_cnd :» convert_vector; 
DG_piot_xy; 
parsing^/ :» TRUE; 

ENO; 
END parsejcy; 

Svv^R.WRX.PDS5tO 

•EJECT; 

ConneNT 

»DOC« 

THU, PEC 22, 1«3, 10:32 Ml PRGE 21 

at******"****!*. I * * * * * . * * * * * * * * * * * * * * * * * ! , it ****************** 

* SHORT DESOIIPTION-

* EXTENDED KSCRIPTIDH--

* INPUTS¬
* 
* OUTPUTS— 

* ROUTINES CALLED— 

* ERROR CONDITIONS HMD RECOVERY-¬
* 
4 NOTES-¬
* 
* MJTMOR-
t 

a 
* INITIAL REFINEnENT-

««>a*t«**«»*««aa**>t*a**a*t**>utiuia***a«ta*a«Jiiaaatt«t***aa*««ftaat*****t 

* REVISION LOG--

a******************************** 
ID0C-: 
COWIENT 

Takes 2 character connand nntnonict ONLY M ! 

PROCEDURE parte userjjraphies (end); 
VRLUE end; BYTE end; 

BEGIN 
IF (end <= 'i) RND (end >= "a) THEH 
end :» end - 32; 

IF label node THEN 
BEGIN " 
IF DG ttr < end_poeition THEN 
IF end <i ETX THEN 
append ch (end string,end) 

ELSE 
BEGIN 
INTEGER DG avail; 
label node :> FALSE; 

•*it****i**i*a***t*a*t*****«**t 

ENTRY; 

k upshift character & 

i collect label str k 

k end of string 
IF (DG_avail:»endjoiition-DG_ptr-1J < cnd_char(0] THEH 
end char(O) :« DG avail; k truncate lb itnngi 

IF DG avail > 0 THEN 
BEGIN 

DGj»tr :« lb (DG_ptr, end^ttring); k send to display k 

»CU3£R.UuW(.PDeS10 THU, DEC 22, 1M3, 10:32 Ml 

jnp (DGjtr, end_pcsition); 
ENO 

ELSE 
DG_ptr := endjiosition; 

IF plot debug THEN 
BEGIN" 
USTR(cnd string); USTR(" A"); 
UHEX(DGjtr); CRLF; 

EHD; 
end char[0] :* 0; 

END; " 
END 

ELSE 

IF (end >= 'A) AND («***.<= '2) THEN 
BEGIH 
IF nunber node THEN 
BEGIN " -

nunbernode := FALSE; 
pane xy; 

EHO; 
end code (end eode_ptr:=end code_ptr+1] : 
IF end_cod«_ptr = 1 THEN 

call end; 
EHO 

ELSE 

& reset lb,x.y itr k 

& regular connandi & 

1 plot last x,y pts & 

& terninate x,y inp.l 

; end; 
& get 2 chars/end & 

& pane x,y vectors & 

LF) THEN 

IF nunber node THEN 
BEGIN 
IF DG otr < end_position THEN 
IF (end = ',) OR (end = ';) OR (end 
parse xy 

ELSE 
append ch (end string, end); 

END 
* ELSE 

IF plot_debug THEN BEGIN USTRC? " ) ; UHEX(cnd); CRLF; ENO: 
EB) parse_user_graphics; 

SOISh^.MOMC.PDtSIO TMU, DEC 22, 19S3, 10:33 Ml PRGE 1 

rttJKl,L.I.A.P,"display" 
BEGIN 
USE REGISTER 0-11; 

NFILE edisplay.uorh; 
HFILE fiocnfig.uork; 

* EXTERNAL SPECIFICATION FOR display 
* 

* FUNCTION: to encapsulate a set of utility procedures for using the 
* display. 

* COftflENTS: The routine "witjJisplay" nust be called once prior 
* to using any of the follouing routines to initialize 
* pointers used by the follouing routines, 
a 

* fill of the follouing routines use an "a" paraneter to 
* specify the location in the display nenory uhere the 
* display instruction uill be stored. "R"«000 
* corresponds to the first location in the display nenory 
* (nC68OO0 address ZFFOOOO), and "a"=X3FFF corresponds 
* to the last location (K68000 adOress 2FF7FFE). 'a" 
* are "uord" or "integer" addresses starting fro* the base 
* of the display nenory — successive locations differ by 
* one, as opposed to tuo for byte addresses used by the 
* I1C6S0O0. 
a 

* Caution should be exercised in using display locations 
* "a"tI3000 through Z3FFF to avoid daniging the 
* character set vectors that are stored in those locations. 

iaa**** ********************> * * * * * * * * * * * * ] 

INTEGER CONSTANT blanked :* 21000, I blank - x-coordinate attribute & 
char :« 23000; £ character set block address k 

INTEGER POIHTER loxy, 
Ida, 
junp, 
junpsub, 
rtnsub; 

IHTEGER POINTER dg = Ida; 

COnnEHT 

It is faster to use an integer procedure (function) returning the 
incremented display address than to pass the display address by 
reference, prinanly due to the tine required to increnent the 
display address uhen pasted by reference. 
It is also faster to index using the address and the address+1 

and then return the address*? than it is to increnent the address 
between the tuo coordinates. 
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t 
* 

IHPUT: a intttcr 

* X integer 
ft 
* 

y integer 

ft OUTPUT: 4r*M integer 

•EJECT: 
COMMENT 

» EXTERNAL SPECIFICATION F0« drau • 
t t 
* FUHCTIOH: Drau a lint fron tht prtttnt "pen" position to tht * 
* coordinate (x.y). Begin jt location "a" In the dieplay * 
* nenory and return the next available display nenory ' 
" location. * 
a X 
" DECLARATION INFORMATION: « 
* IHTEGER PROCEOURE drau(a,x,y) * 
» VRLUE a.x.y « 
< IHTEGER a,x,y • 
t t 

display location * 
(0 to 1(383). ' 

x-coordinett (-4095 to 44095). * 
y-coordinate (-4096 to t4095). • 

next availablt ditplay location. * 
x t 
« EXTERHRL EFFECTS: none. » 
a x 
txxxfttxextftxaKeexxxxxxa texts taext*t*at*xaxttxxxxxttxxeaauea*xxt*txxxtaa 
a t 

* LOGIC IHFORIUITlm FOR drau ' 
a x 

* N3DULES CULLED: none * 

* IHITIRL REFIKEnEHT: * 
* dieplay_nenory[a] :• x * 
* dieplay"nenory(a*l} :• y * 
* a :» a * 2 « 
« t 
sxtttxxxltttxxxttttttttxxatlxxxtxattxxaxxxxxaxxxxxxxxxxxxttxxxttttxttttx 

INTEGER PROCEDURE drau(a,x,y); 
VRLUE a,x,y; 
IHTEGER a.x.y; EHTRY: 
BEGIH 1 drau 1 

ldxy[a] :• X BHD ZFFF; 
Idxylatl] :• y RND ZFFF; 
drau 

END drau; 

SDISMW.WRK.PDI510 

•EJECT; 
COMMENT 

IHU, DEC 22, 19S3, 10:33 RR PAGE 4 

:**ttxxxttxtitt***ttx*ttt :lxxxxxxxxxxtttttt*ttxtttx*xxxtxti 

EXTERHRL SPECIFICATION FOR xdrau 

FUHCTIOH: Drau a line Fron the present "pen" position to the 
coordinate (x,y). Begin at location "a" in the display 
nenory and return the next available display nenory 
location. Uee the current display ntnory y-coordinate and 
the supplied x-coordinate. 

DECLARATION INFORnATION: 
INTEGER PROCEDURE xdrau(a.x) 

VALUE a,x 
INTEGER a,x — 

IHPUT: integer dieplay location 
(0 to 16383). 

integer y-coordinate £-4096 to +4095). 

OUTPUT: xdrau integer next available dieplay location. 

EXTERNAL EFFECTS: none. 

i**t*xtt*tat***i**txtft«**x*l*x*tt***xx*xxxx**xaa*x»tft»*»tx**xxx*ix»*x 

LOGIC INFORNATION FOR xdrau 

MODULES CALLED: none 

INITIAL REFIKEnEHT: 
dieplay nenory[al :" X 
a :• a • 2 

tltttxxxxxtxxxti ittxxtxxxltxxxxxtttttti 

SOISnOH.UORK.PDI510 THU, DEC 22. 19S3, 10:33 An PAGE 5 

IHTEGER PROCEDURE xdrau(a.x); 
VALUE a.x; 
INTEGER a.x; 
BEGIN I xdrau 1 

ldxy[a) := x AND ZFFF; 
xdrau :• a • 2; 

END xdrau; 

•EJECT; 
COnnENT ydrau 
xttx*xxxax***t*ttt*t«tx*tx*tt*ftttt*ttitttitttixxx***ttttt««ttxx*xxasxttt 
t t 

« EXTERNAL SPECIFICATION FOR ydrau * 

* FUHCTIOH: Drau a line fron the present "pen" position to the * 
* coordinate (x,y). Begin at location "a" in the display • 
x nenory and return the next available dieplay nenory * 
4 location. Use the current display nenory x-coordinate and • 
* the supplied y-coordinate. * 
x * 
« DECLARATOR IHFORNATIOH: * 
* IHTEGER PROCEDURE ydrau(a.y) ' 
< VALUE a,y * 
« INTEGER a,y * 
< « 

* INPUT: a integer dilplay location ' 
t (0 to 16383). ' 
t y integer y-coordinate (-4096 to +4095). * 

* OUTPUT: ydrau integer next available display location. * 
t « 
» EXTERHRL EFFECTS: none. « 
, t 
***x*ft«ttt**ax*t*ttat«»****xxt*txittttxttt**t*axxxtxx*tttttxtttit*ttx**x 
, X 

« LOGIC IHFORnATIOH FOR ydrau * 

» MODULES CALLED: none * 
a t 

« INITIAL REFINEMENT: • 
* display nenory[atlJ :» y * 
« a := a • 2 ' 
x 
xxttxxtxttxttitxxxxttxtxxaxxxaixxxtxxt 

INTEGER PROCEDURE ydrau(a.y); 
VALUE a.y: 
INTEGER a,y; 
BEGIN & ydrau 1 

ldxylatl) :• y AHD ZFFF; 
ydrau :« a * 2; 

END yinv; 

ittxxitxtxtxtxxxxi 
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SOISIW.UORK.PDI510 T H J , KC 22. 1 9 1 3 , 1 0 : 3 3 Rfl M I i BISnW.lem.PDSSIO TNU. DEC 22, 1 9 1 3 , 1 0 : 3 3 AM PAGE ? 

RCJFIT; Idxylat l ] :• t £ F T ( ( - r o u AND Z1F), 7); 
COmUI m i nevech ;x a • 2; 
xxxxxxtaaaxxxxxxxxxxxxxxitxxtxxexxxxxxxxaxxxxxtxxxxaxxxxxxxxxxxxxxixxxtt END nove; 

* EXTERNAL SPECIFICATION FOR nov< * 

* FUNCTION: Drew j blank line fron the present "pen" position to the * INTEGER PROCEDURE plot(a ,x ,y ,penctl , l inect l ) ; 
s coordinate (s .y) . Resin at location "a" in the display * VRLUE a ,x ,y ,penctl , l lnectl ; 
* nenory and return the next available display nenory * INTEGER a ,x ,y ,penctl , I incct l ; ENTRY; 
* location. • BEGIN J. plot 1 
a a idxy(a] :> (x RND ZFFF) < LEFKIpenctl AND Z3I.12): 
* KCLARAT10X INFORMATION: > M x y l a i l ] :• (y Pax) ZFFF) • LEFKdinectl RNO 13),12); 
< INTEGER PROCEDURE novela.x.y) • plot :x a • 2; 
« VRLUE a.s.y « ENO plot ; 
" INTEGER a.s.y " 

' INPUT: » integer display location * 
* (0 to 163«3). • INTEGER rWCEDullE printrt (a .ch) ; 
s s integer x-csordinate {-409* to *4095). * VRLUE a,ch; 
1 y integer y-csordinate (-4096 to *4095). 4 INTEGER a; 1 y integer y-csordinate (-4096 to *4095). 4 

BYTE eh; ENTRY; 
ft OUTPUT: nove integer oext available dieplay location. * BEGIN 1 p r i n t * t ft OUTPUT: nove integer oext available dieplay location. * 

jixxpsubla] :• char . (INTECO(Oi) P M ZOOFF); 
• EXTIWRL EFFECTS: none. » pnntch : f a e 1; 
s s END pnntch; 
sxxxssxxtxxxsxxtxaaxxxaxxxxxtasxxxaaxxesjssxaKXXtsxsxxxKxxxxxxxaaxxsxxax 

END pnntch; 

s LOGIC INFORIIATIOK FOR nove > 
x s INTEGER PROCEDURE c r l f ( a ) ; 
• MODULES CALLED: none • VRLUE a; 
* * INTEGER a: ENTRY; 
« INITIAL REFINEMENT: x BEGIN £ crlF I 
* display_nexory(a] ;x x (blanked) • INTEGER COHSTRNT cr :• ZOOOO, 
• display nenory[a+1] : * y « IF ZOOM; 
• a :• a T 2 x junpeufafa] :> char * cr; 
* x junpsub[a*1] :» char t IF; 
XXXXXtXKXXXtXXXXXXXtXXXXtXXXIXXXXXtXXtXXSXXXXXXXXXXXXXtXXXXXXXXStXXtXItX cr l f :• a»2; 

END crlF; 
INTEGER PROCEDURE novela.x.y); 

VALUE a,x,y; 
INTEGER a.x.y; ENTRY; 
BEGIN 1 nove 4 INTEGER PROCEDURE lb(a.str ing) ; 

idxy(al :< blanked • (x AND ZFFF); VALUE a.string; 
Idxylat l ) :x y R N D XFfF; INTEGER a; 
nove :• a • 2; ALPHA string; EHTRY; 

END nove; BEGIN I lb I 
INTEGER i ; 
BYTE POINTER ptr x str ing; 

INTEGER PROCEDURE novcch(a,rou,col); FOR i :• t UNTIL ptr|0) DO 
VALUE a.rou.col: BEGIN S For I 
INTEGER a.rou.col; ENTRY: junpsubla] :• char • (INTEGER(ptr[i]| RND ZOOFF); 
t rou 1, col 1 is upper l e f t character position & a :» a • 1; 
I novech(a,r.c) s. novels, -12S'r. (4«(c- l ) ) ( END For; 
BEGIN 1 nove 1 lb :• a; 

ldxy[aj :• blanked • LEFT((col-1 RNO Z3F), (); ENO lb ; 

niSMW.aatK.possio T N U , D E C 22, 1913, 10:33 AM P A W « SOISnn.laDRlC.POISIO THU, DEC 22, 1 9 S 3 , W : J 3 AH PACE 9 

NEJECT; 
COnnEHT print hex ' 
sxxxxixxaxxxxxtxxtstxaxittxtxsixxxxxxxxtxxssxxaxitxxaxxiaxxxxxaxxxxxlxxa 

INTEGER PROCEDURE i e t i t t r i n u t e ( i , a t tr ibute) ; x * 
VALUE a,attribute; • EXTERHRL SPECIFICATIOH FOR pnnt j lex • 
INTEGER a; ' » 

BYTE attribute; ENTRY; * FUNCTION: Display least significant byte of a nunber as a » 
BEGIN I sctattribute & * hexadccinal d i g i t . * 

lda(a) :* LEFT( INTEGERfattribute RND ZOF), I ) ; X * 
setattnbute := a * 1; « 0ECLRRRT1DN IHFORMATIDH: * 

END setattnbute; • INTEGER PROCEDURE print hex(a.nun) < 
« VALUE a,nun . * 
« IHTEGER a.nun ' 
l X 

INTEGER PROCEDURE jnpti^addreei) ; * INPUT: a integer display location * 
VALUE a, addresi; « (0 to 163S3). " 
INTEGER a, addresi; ENTRY; * nun integer integer nunber to be dieplayed. • 
BEGIN 1 jnp 1 7 

* X 

junpla) := address AND Z3FFF; » OUTPUT: prlnt_hcx integer next available display location. * 
jnp := a • 1; * * 

END jnp; '•"EXTERNAL EFFECTS: none. « 

« COMMENT: « 
1 WANING ' 

INTEGER PROCEDURE jer(a, addrees); * Thie routine ie not planned for inclusion i n production soFtuarc. * 
VALUE a, addresi; * I t is provided at this tine for convenience u n t i l a conplete i / o * 
INTEGER a, addreis; ENTRY; * Fomattlng and driver package is conpleted. * 
BEGIN I j i r 1 X X 

junpsubta] : = address ANO Z3FFF; xx**ttx«**xxs»t*xtt*axsti*itxx**xtixi»xx* *•••**• *t*x*xxxtitxtx**xx*xtx*« 
X X jsr := a * 1; 

END jsr ; * LOGIC INFORMATION FOR print hex • . , 
« MODULES CRLLED: none » 
x X 

INTEGER PROCEDURE rts(a, attribute) ; • INITIAL REFIKEnEHT: « 
. VALUE a,attribute; * nask ofF least signiFicant byte. * 

INTEGER a; * convert to hexadeciRal. * 
BYTE attribute; ENTRY; * output the resulting character. * 
BEGIN 1 r t i S. » * 

rtniubla) :• LEFI( INTEGERtattribute AND ZOF), 8); Xix*xx*xxxx*xe***iXXX*x*xxxsxi»xx»xx»xx*«x*t***xx»xs»xxxxxit***xx*xxxxx* 
r t t := a • 1; ; 

END r t i ; IHTEGER PROCEDURE print hexla.nun); 
VALUE a,nun; 
INTEGER a.nun; ENTRY; 
BEGIH & pnnt j lex & 

INTEGER PROCEDURE dg unte(a, data); nun := nun AND ZF; 
VALUE a,data; pnnt_hex := pnntch( i . nun * ( I F nun<10 THEH 4 8 ELSE 55) ) ; 
INTEGER a,data: ENTRY; END print_hex; 
BEGIN i dg unte 1 

dg[a) := data; 
dg u n i t := a * 1; 

END dg_unte; 
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SDISn».U0«K.P0!S10 

IEJECT; 
C0W1EHT 
xxxsxxtxsxxxtxaxxxsxxxi 

THU, DEC 22, TftJ, 10:33 HI 

xxxxaaxxaxxtxxxtxxtxxxxstxxxxxxZxxi 

EXTERHflL SPECIFICATION FOR dgjiex 

FUHCTIOH: Dieplay a specified nunber of least significant digits 
of a nunber. 

DECLRRRTIDN IHFORnATIOH: 
INTEGER PROCEDURE dg hex(a.nun,digits) 

VRLUE a.nun.digits 
DOUBLE digits 
INTEGER a.nun 

display location 
(0 to 1(313). 

nxetber to bt displayed, 
nunber of digits to be displayed 

next available display location. 

W U T : a integer 

nun double 
digit* integer 

OUTPUT: d&Jwx integer 

« EXTERHRL EFFECTS: i 
s 

«ranKHT: 
* This routine is not planned for inclusion in production softuarc. 
* It is provided at this tine for convenience until a conplete i/o 
* fomatting and driver package ie conpleted. 

xxexxxxxsxxxxxxaxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxsaxxxxxxxxxxxxxxxxi 
X 

« LOGIC IHFORnATIOH FOR dgjiex 
x 

* HOOULES CALLED: none 

» INITIAL REF1HEREHT: 

* nove nost significant byte to the least significant position. 
« REPEAT digits 00 
* convert least significant byte to hex, 
* output hex byte. 

* rotate noet significant byte to the least significant position, 

axxxxxxxxxxxxtxxxxxtaxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxtxxtxxxxxxsxxxxxxxxxi 
IHTEGER PROCEDURE dg hsx(a,nun,digits); 

VALUE a.nun.digits; 
DOUBLE nun; 
IHTEGER a,digits; ' EHTRY; 
BEGIN 4 dg hex 4 

nun :x RLEFKnun, 4'(9-digits))j 
REPEAT digits 00 

BEGIN 4 repeat 4 
a ; x print hex(a,nun); 
nun :x RLEFT(nun,4); 

END repeat; 

SW3IION.IRHK.P08510 THU, DEC 22, 1513, 10:33 Pal PACE 11 

dg hex : x a; 
END dgjiex; 

INTEGER PROCEDURE init display; 
BEGIN 4 init display 4 

IHTEGER addr: 
IHTEGER P O W E R dgjtn 

4 initialize pointers 4 
STPKTRUda, RDRS(dgran) ) ; 
SIPHIRIrtnsub. ADRS(dgran) . 110000); 
STPHTRfldxy, »RS(dg_ldxy) ) ; 4 offset included in fioenfig 4 
STPNTR(junpeub,RORS(dgr<n) • 140000); 
STPXTIfiunp, PMS(dgran) . ItOOOO): 

4 initialize display & 

addr :• «; 
addr :• setsttributeleddr, tod); 
init_display :» oetattributefaddr.cldar); 

END isut.ditplay; 

IHTEGER PROCEDURE clear display; EHTRY; 
BEGIN 1 dear display 4 

IHTEGER addr, 
cod attribute; 

INTEGER POINTER dgjrtr; 

eod.attributt :• LEFT! INTEGERttod RHO ZOF), S ) ; 

S!PHTR(dg_ptr. RORS(dgran)); 

REPEAT 22E7F DO 4 Z2E7F ' 15384 - charset - nonitor display 4 
BEGIN 4 repeat 4 

dg_ptr :* eod attribute; 
STPKlRldgjtrT ADRS(dg_ptrt1)) ); 

EHD; 8. repeat 4 

deardisplay :* init_display; 

END; 2, dear_display 8. 

ENDS 

ColSP.UORK.PDSSlO 

IHTEGER CONSIAHT 

end single ch := 246, 
end dual cn :• 247, 
cndjjata~: = 242, 
end~nen := 249, 
cnd~d and n : = 250, 
end'nath := 251, 
cnd~d_into_n :» 253, 
cnd~overlay :* 254, 
cnd'split := 255, 
cnd'nenoryl := 256, 
cnd_nenory2 : s 257, 
cnd~nenory3 :« 258, 
cnd_nenory4 : = 259, 
cnd~nenory_chl := 262, 
end nenory Ch2 :» 263, 
cndldjllut^n := 264,-
cnd_d_ninus_n :• 265, 
end d npy n :* 266, 
cndjfdlv'n := 267, 
cndjjroupS ;x 0; 

THU, DEC 22, 1983, 10:33 All F0ISP.NORK.PDI51O THU. DEC 22, 1913, 10:33 RH PRGE 1 

cornwr 
This is a softuarc generated file Ml 
Changee nust be nade ir. SKIHFO.UORK 
Run GENSK.LAHI to re-generate file: 

SUBROUTINE procS; EHTRY; 
BEGIH 

CASE connand token-246 OF 
BEGIH 
1 246 4 
select trace node( single ch ) ; 
4 247 4 
BEGIH EHD: 
4 248 4 
eet trace type( trace data ); 
8, 24 9 8, 
eet trace type( trace nen ) ; 
8. 250 4 
eet trace type( trace data and nen ) ; 
1 251 4 
eet trace type( entry ch integer(ch nath op) ) ; 
4 252 4 
BEGIH EHD; 
8. 253 8. 
Bet trace_type( trace data into nen ); 
8. 254 8. 
select trace node( overlay ); 
4 255 4 
select trace node( split ); 
i 256 4 
select nenoryf. nenl ); 
1 257 4 
eelect nenoryf, nen2 }; 
4 258 1 
select nenoryf, nen3 ); 
4 259 4 
select nenoryf. nen4 ); 
4 260 i 
BEGIH END; 
4 261 4 
BEGIN END; 
4 262 4 
select nenoryf, datal ); 
4 263 4 
eelect nenoryt data2 ); 
4 264 4 
select nath op( trace data_plus nen ); 
4 265 4 
select nath op( trace data ninus_nen ); 
4 266 I 
select nath op( trace data tines nen ); 
4 267 4 
select nath op( trace data div nen ): 
END; 



349 
4,641,086 

350 

r»i5P.uo«.ro!5io 

END procl; 

THU, KC 22, 1J»3, 10:33 HI PfCC 2 CDISPLAY.W0XPDS510 IHU, KC 22, 1)13, 10:33 HI 

& attr ibute , I 
BYTE CONSTANT no, 

deer 
ineroff 
incr 
charincroFF 
cherincr 
briehtefT 
bright 
dinoff 
l i n 
oodoff 
eod 
blinkoff 
blink 
tettdgoff 
toetdg 

INTEfiER COHSTRHT 
nomal 
blank 
dotted 
dotted blank:* 3, 
alou " :• 1 , 
dinctir :• 2, 
dinchr_elou :» 3; 

• 0, 
• 1 , 
» 2. 
• 3, 
» 4, 
" 5, 
' l , 
• 7, 
• I, 
= J. 
• 10. 
• 11. 
• 12. 
« 13. 
» 14. 
• 15: 

:• 0. 
:• 1 , 
!» 2. 

I x-coordinate attributes 2. 
I -»enctr 1 

& y-eocrdinate attributes X, 
1 - l i n e c t l - I 

F0ISPUrY.llom.m5tO THU, KC 22, 1M3, 10:33 Rti 

IHTEGER PROCEDURE drau(a,x,y); 
VHUIE a.x.y; 
IHTEGER a.x.y; 

IHTEGER PROCEOURE nove(a.x.y); 
VRLUE a.x.y; 
IHTEGER a.x.y; 

IHTEGER PROCEDURE nove2(a,x,y); 
VRLUE a.x.y; 
IHTEGER a.x.y; 

IHTEGER PROCEDURE novech(a,rou,col); 
VRLUE a.rou.col; 
IHTEGER a.rou.col; 

IHTEGER PROCEDURE novech2(a,rou,col); 
VRLUE a.rou.col; 
IHTEGER a.rou.col; 

IHTEGER PROCEDURE plotOTE.y.penctl,linectl); 
VALUE a,x.y.penCtl,linectl; 
IHIEGER a.x.y.penctl,linectl; 

INTEGER PROCEDURE printch(a,ch); 
VALUE a.ch; 
IHTEGER a; 
BYTE ch; 

IHTEGER PROCEOURE crlf(a); 
VALUE a; 
IHIEGER a; 

IHTEGER PROCEDURE Ib(a.string); 
VALUE a.string; 
IHTEGER a: 
ALPHA string; 

INTEGER PROCEDURE setattnbutela, attribute); 
VALUE a,attribute; 
IHTEGER a: 
BYTE attribute; 

INTEGER PROCEDURE jnp(a, address); 
VALUE a, address; 
INTEGER a, address; 

INTEGER PROCEOURE jsr(a. address): 
VALUE a, addresi; 
INTEGER a, address; 

INTEGER PROCEDURE rts(a, attribute); 
VALUE a,attribute; 
IHTEGER a; 
BYTE attribute; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERHRL: 

EXTERNAL; 

EXTERNAL: 

EXTERNAL; 

EXTERNAL; 

EXTERHRL: 

S0ISPLAY.UMK.P0IS10 THU, PEC 22. 1M3, 10:33 Rfl 

nWKL.P.'diaplay" 
. BEGIN 

NFILE cdisplay.uork; 
• FILE fiocnfig.uork; 

atxxxxxxsxxxxtaxxttxxsxxixxtxxtxatxtttxxtxai 
ft 
* EXTERNAL SPECIFICATION FOR display 

* FUHCTIOH: to encapsulate a set of utility procedures For using the 
* display. 

* C0R11ENTS: The routine "lmt_dltplay" nutt be called once prior 
* to using any oF the Follouing routines to initialize 
* pointers used by the follouing routines. 

" Rll oF the follouing routinee uee an "a" paraneter to 
* epecify the location in the display nenory uhere the 
* display instruction uill be etored. "A'xOOO 
* corresponds tD the first location in the dieplay nenory 
" (HCoSOOO address ZFFOOOO), and "a"*Z3FFF corresponds 
* to the last location (BC6SO0O address ZFF7FFE). "a" 
* are "uord" or "integer" addreeses starting fron the baee 
* of the display nenory -- successive locations differ by 
* one, as opposed to tuo for byte addresses used by the 
* HC68CO0. 
x 

* Caution should be exercised in ueing display locations 
* "a"=Z3000 through Z3fFF to avoid danaging the 
* character set vectors that are etored in thoee locations, 
x 
txxxxtxxxxxtxxxxxtxxsxxxtxxfstttxtttxsxxxxxttxxsttxxxsstxxxxtxxxxxxxaxx 

INTEGER CONSTANT blanked :• ZIOOO, 1 blank - x-coordinate attribute S 
char :* Z3000, & character set block address 4 
rtniub := Z20CO, 4 opcode bits For RTS instructions 
coord nask :* ZOFFF; 
ldxy," 
Ida, 
junp, 
Junpsub; 
dg = Ida; 

INTEGER POINTER 

IHTEGER POINTER 

connEHT 
It is Faster to use an integer procedure (Function) returning the 
incrcnenled display address than to pass the display address by 
reFerence, prinanly due to the tine required to increnent the 
display address uhen pasted by reference. 
It is also Faster to index using the address and the address.1 

and then return the dddress«2 than it is to increnent the address 
betueen the tuo coordinates. 

http://F0ISPUrY.llom.m5tO
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»ISPUIY.«TJRK.P0S510 IHU. K C 22. 13*3, 10:33 HI PAGE 2 soisPiflY.iim.POSsio THU. K C 22. 1313, 10:33 HI 

IEJECT; 
COTUTEHT drai 
a t f f t t X t a x x t t t x a x x x t X t X X t X X X a x x t B S a a S t X X t X t t t t t X X t t t t t l t t X X t l t t X X X X t l X K I 

• EXTERHflL SPECIFICATION FOR drau ' 

" FUHCTIOH: Drau a line fron the preeent "pan" position to tht ' 
t coordinate (x ,y). Begin at location "a" in the display

 1 

t nenory and return the nctt available dieplay nenory
 1 

' location.
 1 

• KCLRRRTIOH IHFORnRTIOH: ' 
s IHTEGER PROCEDURE drau(a.x.y) ' 
s VRLUE a.x.y ' 
• IHIEGER a.x.y ' 

7Jb?UT: a integer display locatidn 
(0 to 1(333). 

X integer *t-coordinate (-4096 tD +4095). 
y integer y-coordinate (-4096 to +4095). 

OUTPUT: drau integer next available display location. 

« EXTERHRL EFFECTS: none. • 

tttttttttttttttttttttttttttxttttttttttttttxtttttttttttstsssststattttattt 

• LOGIC IHFORnRTIOH FOR drau * 

• NODULES CALLED: none » 

' IHIIIAL REFINEFIEKT: " 
t display_nenory(a] :« x • 
• display nenoryfatl] ;x y t 
• a :• a » 2 « 

txtxxiaxxxxxxxtttttttatxxttttxaxxttttttatxxxxxxtttatxxxxtattatxttaxttttx 

iKIEGER PROCEOURE drau(a,x,y); 
VALUE a,x,y; 
IHTEGER a,x.y; EHTRY; 
BEGIH 4 drau 4 

IdxylaJ :' x RKD coordjiask; 
ldxy[a*1] y AHD coord'natk; 
drau :» a + 2; 

EHD drau; 

SDISPLFrt.UORK.POlStO THU, K C 22, 19SI, 10:33 Atl PRGE 4 

REJECT; 
COnnEHT xdrai 
stSKXxxxxxttxxxaxxxati>.»xxtttxxttxxxxttxxxttttttattxxtxtxttxxxxaxxxxtti 

1 EXTERHAL SPECIFICATION FOR xdrau ' 

( FUHCTIOH: Drau a line fron the present "pen" position to the ' 
1 coordinate (x.y). Begin at location "a" in the display ' 
1 nenory and return the next available dieplay nenory 1 

1 location. Uee the current display nenory y-coordinate and ' 
' the supplied x-coordinate. 1 

1 DECLARATION INFORMATION: ' 
1 IHTEGER PROCEDURE xdrau(a,x) ' 
' VALUE a,x i 
' INTEGER a.x-- ' 

1 INPUT: a ' integer display location > 
' • " (0 to 16383). ' 
1 y integer y-coordmate (-4096 to +4095). ' 

1 OUTPUT: xdrau integer next available display location. 1 

1 EXTERNAL EFFECTS: none. > 

ttxtxxxxxxiKxxxKttxitsit**xx«xxtxsx**xxtx*txxxtxtxxx**t**xtxtx*xtttx*s*i 

« LOGIC INFORMATION FOR xdrau • 

« MODULES CALLED: none " 

« IHIIIAL REFINEMENT: ' 
' ditplay_nenory[al := x t 
" a :* a + 2 * 

ttxxxtlxxxxxxtxxsxxtxxxxttxxxixxstxtxxtttaxxxxststxixxtxttxxxxsxxxxatxix 

INTEGER PROCEDURE xdrtu(a.x); 
VALUE a.x; 
INTEGER a.x; ENTRY; 
BEGIN 4 xdrau 8 

ldxyta] := x AND coordjiask; 
xdrau :• a • 2; 

END xdrau; 

SOISPlflY.uORK.POtSIO THU, K C 22, 1913, 10:33 Ml PRGE 5 

•EJECT; 
COnnEHT ydrai 
tttttxttalttttsxtxttttttttttxtttttttxxxxtxxxxttttxtttxxxxxxttxttsttxxtxi 

' EXTERNAL SPECIFICATION FOR ydrau 

1 FUHCTIOH: Drau a line Fron the prelent "pen" position to the ' 
< coordinate (x,y). Begin at location "a" in the display ' 
' nenory and return the next available display nsnory ' 
1 location. Use the current display nenory x-coordinate and 1 

1 the supplied y-coordinate. 1 

' DECLARATION INFORMATION: 
' INTEGER PROCEDURE ydrau(a.y) ' 
1 VALUE a,y ' 
' INTEGER a.y ' 

1 INPUT: a integer display location 1 

i (0 to 16383). ' 
' y integer y-coordinate (-4096 to +4095). 1 

1 OUTPUT: ydrau integer next available dieplay location. 1 

' EXTERHRL EFFECTS: none. ' 

ixtt»»ftt»*x*xxtxt»xxt***i*tx«xx»*ltt*»x«tx*xt*t*xttxxxxx*tat«xx*»xt*lx*i 

« LOGIC IHFORnATIOH FOR ydrau > 

« MODULES CALLED: none > 

« INITIAL REFIHEHEHT: * 

* dieplay nenory[a+1] := y ' 
• a :> a • 2 • 

txxxxtttx*xxtxtx*txt*t*xftxxxtxxxxxx*tt**tttxx«*«fttftttx**x»txix*xxt»xx»t« 

INTEGER PROCEDURE ydrau(a.y); 
VALUE a.y; 
INTEGER a.y: ENTRY; 
BEGIN 4 ydrau 4 

ldxy(a+1] := y AND coordjiask; 
ydrau := a + 2; 

EHD ydrau; 
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a i s p w r . u w . P M S i o THU, KC tt, 1513. 10:33 Ml UK ( 

• sxxxxaaxtxxxxxxxxxxxaaxxxaaxxsxaxi 

IFJEC1; 
CC4KKT 

xxxxaxxaaxxiaaxxaaxxxtxxxxasxai 

EXTERHRL SPECIFICRI10H FOR no. 

F1MCTI0N: Drau a bland line fron the preeent "pen" position to the 
coordinate (x ,y) . Begin at location "a" in the diaplay 
nenory and return the next available display nenory 
location. 

KCLARATION INFCWIATIOH: 
INTEGER PROCEDURE nove(a,x,y) 

VRLUE a,s,y 
INTEGER a,s,y 

INPUT: integer 

integer 
integer 

display lecation 
(0 u 16313). 

.-coordinate (-«09< to *0K). 
y-coordinate (-4096 to 44095). 

bVTPUT: nove integer nest available display location. 

EXTETtML EFFECTS: issne. 

s«xxssxxxxKeaxeaetxsxssxseesaa«stxxxxxssaaaxaeexxxxtiesssaaaateaxxasxxei 

LOCK INFORRRTION FOR nove 

BOOULES CALLED: none 

s (blanked) 
INITIAL REFINEMENT: 

dispiay_ncnory[a] 
display'nenoryt a*1 J : 

xsxxxxxxxxxixxxxtxixtaxxxxtxaxaxaxi 

IHTEGER PROCEDURE nove(a,x,y); 
VALUE a.x.y. 
IHTEGER a.x.y; 
BEGIN 1 nove 4 

Idxy'a] :• blanked • (x RND coord nask); 
ldxy[a*1) : * y AHD coordjiask; 
nove : * a • 2; 

EHD; 4 nove 4 

INTEGER PROCEDURE nove2(a,x.y); 
VALUE a.x.y; 
INTEGER a,x.y; 
BEGIH 1 nove2 4 

a : * nove(a.x.y); 
nove2 : * nove(a,x,y); 

EHO; 4 nsve2 4 

»IS»LnTf.xaJ«B:.PO»5IO THU, KC 22. UJ) . 10:33 Rn 

•cr l e f t character position 4 
«/e(a, -12l"r, M«(c-1) ) 4 

INTEGER PROCEDURE novechla.rou.col); 
VRLUE a.rou.col; 
IHTEGER a.rou.col: 
1 row 1, col 1 is i 
1 nevecMe.r.c) x« 
BEGIH 4 novech 1 

ldxy[a) :> blanked < UFT((col-l RND Z003F), 6); 
Idxylatl ) :• UFI((-rou As* Z001F), 7): 
novech :x a t 2; 

END; 4 novech 4 

INTEGER PROCFDUfE nmcii2(a,rou.col): 
VRLUE a.rou.col; 
INTEGER a.rou .col ; 
BEGIN 1 itsvech2 4 

a : x novechta.roM.col); 
is*vech2 : * issvechta.rou.col); 

ENO; 1 novech2 4 

INTEGER PROCEDURE plot ta .x .y ,penci l . l inect l ) ; 
VRLUE a . x , y . p m t l , l i n e c t l : 
INTEGER a.x,y.penctl , l inectl ; EHIR1 
DESIH 4 plot i 

ldxy(a] :• (x Md coord nask) 4 LEFT((oenctl RHD 10003),12); 
ldxy[ai1] :• (y PM ceorxFnesk) 4 L£FT((linectl RNO ZOO03I.12); 
plot :x a • 2; 

OH plot ; 

INTEGER PROCEDURE printch(a.ch); 
VRLUE a.ch; 
IHIEGER a: 
BYTE ch; 
BEGIN 4 printch 4 

junpsub[a] :• char 4 (INTEGER(ch) RND ZOOFF); 
printch :« a • 1; 

END pnntch; 

INTEGER PROCEDURE c r l f ( a ) ; 
VALUE a; 
INTEGER a; 
BEGIN 4 c r l f 4 

INTEGER CONSTANT cr :• ZOOOO, 
IF :• ZOOOA; 

junpsubfa] :« char 4 cr; 
junpsub£a+1] : " char 4 IF; 
crlF := at2; 

CUD c r l f ; 

SDISPim.xVJM.PWSIO THU, KC 22, 1>I3, 10:33 Ml 

IHIEGER PROCEDURE lb(a.string); 
VRLUE a.stnng; 
IHTEGER a; 
ALPHA string; 
BEGIH 1 lb 4 

IHIEGER l; 
BYTE POIHTER ptr > string; 

FOR i := 1 UNTIL ptr[0) DO 
BEGIN S for 4 

junptubla] := char • (INTEGER(ptr[iJ) ANO ZOOFF); 

lb :• 
END lb; 

IHTEGER PROCEOURE setattribute(a, attribute); 
VALUE a,attribute; 
IHIEGER a; 
BYTE attribute: 
BEGIN 4 setattnbute 4 

lda[a] LEFTC INIEGERIattribute BHD ZOOOF), S); 
setattnbute := a t 1; 

EHD setattnbute; 

IHTEGER PROCEDURE jnp(a, address); 
VALUE a, addreat; 
INTEGER a, address; 
BEGIH 4 jnp 1 

junp(a) :• address RNO Z3FFF; 
jnp := a * 1; 

END jnp; 

SDISPim.UOK.PtrlslO 

rts : x a 4 1 ; 
END rts ; 

INTEGER PROCEDURE dg unte(a, data); 
VRLUE a,data; 
INTEGER a.deta; 
BEGIH 4 dg urite 1 

dg[a) := data; 
dg_urite := a t 1 ; 

END dg_urite; 

INTEGER PROCEDURE dg read(a, data); 
VRLUE a; 
IHTEGER a,data: 
BEGIH 4 dg_read 4 

data :> dg[a); 
dg_read := a t l; 

EHD; 4 dg_rtad 4 

IHTEGER PROCEDURE dg_read xy(a 
VALUE a: 
INTEGER a.x.y; 
BEGIN 1 dg read xy J. 

x := dgla); " 
y :> dgla.1); 
dg_read xy := a 4 2; 

END: 4 d£read_xy 4 

THU, KC 22, 1913, 10:33 Ml 

IHTEGER PROCEDURE jsr(i. address); 
VALUE a, address: 
INTEGER a, addreas; ENTRY; 
BEGIH 4 jsr 5 

junpsubla] := address AND Z3FFF; 
jsr :* a * 1 ; 

ENO jsr; 

INTEGER PROCEDURE rtsla, attribute); 
VALUE a,attribute; 
INTEGER a: 
BYTE attribute; ENTRY; 
BEGIN 4 rts 1 

dgla] := rtnsub OR LEFT( IHTEG£R(attnbute AHD ZOOOF), S); 
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REJECT; 
COnnEHT print (wx 
aaa*aftaaa*t***ft**a**aaftataaa*aeaaia*a**a*a*atftia*a*ta***aaafttaaa**a«Iitft* 

IEJECT; 
COWIEHT dg hex 
ataaxtxxxaaxxxxxxtaxeteaaaxxaaassxxxxxxsxxxxaxetxsxxxxaaxaxBsxxSKXXlaBaa 

* EXTERNAL SPECIFICRIIW FOR print_hex * » EXTERHRL SPEC1F1CRTIDH FDR dg_ne» • 

* FUNCTION: Display leant significant byte of a nunber as a * 
* hexadecinal digit. * 

" FUHCTIOH: Display « trifled nunber of least significant digit, * 
* of J nunber. * 

* DECLARATION IHFORIMTION: * 
* INTEGER PROCEDURE print hcx(a,rwn) * 
* VRLUE a, nun * 
* INTEGER a.nun * 

f INPUT: a integer display location * 
» (0 to 16313). * 
* nun integer. integer wnfeer to be displayed. * 

* OUTPUT: printjtcx integer next available display location. * 

« KCUffiATIOH IHFDRflRTlOH: • 
> IHTEGER PROCEDURE 0^hex(a,nun,di9lte) > 
* VALUE a.rxin, digit, • 
< DOUBLE digits 
> IHTEGER e.nun • 

* INPUT: a integer display location • 
« (0 to 1,3»3). s 
s nun .pubis nunncr to b« displayed, s 
s digits integer nunter oF digits to b* displayed * 

* EXTERNAL EFFECTS: none. * * OUTPUT: og_hex integer next available dieplay location. 1 

* COnnEHT: * 
A , NAMING — * 
* This routine is not planned for inclusion in production softuare. * 
a It is provided at this tine for convenience until a conplete i/o * 
a fomatting and driver package is csnpieted. 1 

SSSSSSSftSUftM^ 

• EXTERHRL EFFECTS: none. « 

« CDrilENT: » 
s UPJtXIRG — * 
* This routine i, not planned for inclusion in prexsuction softuare. s 
s It is provided at this tine for convenience until a conplete i/o * 
s fomatting and driver package is conpleted. * 

* LOGIC INFOWIRTIDN FDR print.hex * xxtxsxxxxxxxtsxxxxxsxxxxaxxxxxxssxxtxxxxxxxxxssaxxsxxxxsxaxxxKxxxxxxxsxa 

* BOOULES CALLED: none * * LOGIC IHfOKWTIOH FDR »g_hex « 

* INITIAL REFINEHEHT: * 
* tusk off leait significant byte. * 
* convert to hexadecinal. * 
4 output the resulting character. * 

ft*ft**aaaa*a**aftt**taft*a«a**a(ta****taa*a**aa*a*ft*fta**«*ax***ttft*a*aaaa** 

INTEGER PROCEDURE print hnU,nun); 
VRLUE a.nun; 
INTEGER a.nun; ENTRY; 
BEGIN 4 print_hex & 

nun := nun BHD I00OF; 
printJiex := pnntchfa, nun • (IF nun<10 THEN 48 ELSE 55) ) ; 

END print_hex; 

a HODULES CALLED: none " 

• INITIAL REFIHEHEKT: « 
s novs nost significant byte to the least significant position. * 
" REPEAT digits 00 « 
s convert leaet eignificant byte to hex. * 
* output hex byte. * 
s rotate nost significant byte to the least significant position.* 

xxKxaxsxxBxexsxxtsxxxtaxxtxxxaxaxxaBiatxaaaxtxxxxxxxaxaxxtxxxxaexxxxxaxx 

IHTEGER PROCEDURE dgjiex(a,nun,digite); 
VALUE a, nun, digital 
DOUBLE nun; 
IHTEGER a.digits; ENTRY; 
BEGIN 1 dg hex 1 

nun :• RLEFKnun, d*(9-digitt)); 
REPEAT digue DO 

BEGIN 1 repeat 1 
, :a print hexd.nun); 
man :• RLEFKnun.R); 

EHD repeat; 

SDISP U.Y.UORK.PDS510 IHU, DEC 22, 15S3. 10:33 flfl PAGE 12 FDISPlr2.U0RK.PDtS10 THU. DEC 22, 19!3. 10:33 RD PRGE 1 

dg hex :> a; 

END dLh«t 

INTEGER PROCEDURE init.display; EHTRY; 
BEGIN S, init display i 

INTEGER addr, 
eod attribute; 

INTEGER POINTER dg_ptr; 
eod_attnbute LEFT( INTEG£R(eod AND ZOOOF), 8 }; 

STPNTR(dg_ptr, RDRS(dgran)); 

REPEAT I2E7F DiV—— & I2E7F = 16384 - charset - nonitor_display fi. 
BEGIH L repeat & 

d g j J t r i» eod attribute; 
STPNTR(dgj)trT RDRS(dg_ptr[1]) ) ; 

ENO; & repeat & 

& initialize pointers & 
STPNTRdda, HDRS(dgran) ) ; 
STPHTR(ldxy, RDRS(dg l d x y ) ) ; & offset included in fioenfig & 
STPNTR(junpsub,RDRS(dgran) « Z040000); 
STPNTR(junp, BDRS(dgran) • Z06O0O0); 

IHIEGER PROCEDURE inlrau(a.x); 
VALUE a,»; 
IHTEGER a.x; EXTERNAL; 

IHTEGER PROCEDURE ydrau(a.y); 
VALUE a,y; 
INTEGER a.y; EXTERNAL; 

INTEGER PROCEDURE dg urlteta, data); 
VALUE a,data; 
IHTEGER a, data; EXTERHRL; 

IHTEGER PROCEDURE dg_read(a, data); 
VRLUE a; 
INTEGER a,data; EXTERNAL; 

IHTEGER PROCEDURE dg_read xy(a, x, y); 
VALUE a; 

. IHTEGER a.x.y; EXTERHflL; 
INTEGER PROCEDURE print hex(a,nun); 

VALUE a, nun; 
INTEGER a.nun; EXTERNAL; 

INTEGER PROCEDURE dg hex's.nun,digits); 
VALUE a.nun.digits; 
DOUBLE nun; 
IHTEGER a.digits; EXTERNAL; 

INTEGER PROCEDURE init diaplay: EXTERNAL; 
INTEGER PROCEDURE clear display; EXTERNAL; 

it initialize display & 

COflflEMT display nenory is currently full of eod's. Location 0 
u i l l retain its eod. Location 1 uill be replaced later by 
an attribute clear. 

init_display := 2; & 0*eod, 1=eod, return 2 -- see dearjiisplay & 

EHD init_display; 

IHTEGER PROCEDURE clear display; EHTRY; 
BEGIN I clear.ditplay & 

init_display; & returned variable not used & 
setattribute( 1, dear ) ; & ditto A 
clearjJisplay :* 2; i. 0*eod, 1=clear attributes, return 2 A 

EHD; & clear_display & 

EKDS 
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T M U . K C 22, 1913. 10:33 Ml 

7/2/S3-

Biimn.inu.ptssio 

isie.R 

mm dispr»n,7,"JTl.PD1510 
t 
•0 REG 0 
t l IEC 1 
R2 RIG 2 
R3 REG 3 
Rl REG ! 
19 REG 9 
J REG 15 
ER1 urt_disp_ouad 
EOT! urTdiip~dbl 
EMI urt~diap_real 
EKt u r t ' d i t p i n t 
H I H n > l t p _ b y t t 
ENT Mn dito ( t r 
txttaBXtalatasxtxxxaxxtxaaxttttatttxxxxatttxexxxatttxMtatxaatttttttxata 

urt diop ausd( add, val ) ; VRLUE add, val : DOUBLE add; OCW val ; 
•m diap dbl( add, val ) ; VRLUE add, val : DOUBLE add: DOUBLE va l ; 
urt diap r t a l t add, val ) ; VRLUE add, val ; DOUBLE add; RERL val ; 
«rt~ditp"int( add, val ) ; VRLUE add, val ; DOUBLE add; INTEGER va l ; 
H r T d i t t f t y t e f add, val ) ; VRLUE add, val ; DOUBLE add; I t IE val ; 
«rt~diip'ttr( add, t t r add ) ; VRLUE add, t t r add; DOUBLE add; 

RLPHR ttr_add: 

Ttjcac routine* handle the transfer ef data fron nain ittnory t t display 
( expanded ) nenory. The destination address is aueyt the f i r s t 
paran with the iten to nove ( or i t s addresi i n the caoe of strings ) 
i s the oecond. The string i t sn nay be i n display nenory. 

The routinee are DOUBLE PRQCCDUREa, returning the increnented display 
ran attdraas in RO. 

The alack cannot be in diaplay nenory. 

The present dieplay nenory cannot accept byte ur i te t and i f nultiuord 
u n t e are too cloee to each other ( aoprox 1.5 uSecS ) problene occur 

Kouever the harduare u i l l sueport byte and n u l t l uord reads, 
axxxaxaxxtattxxxxxxxxaaxxtxttaatxaxxxxxxxxxxxxaa - — * 

RDIVRffi.t»R(.nS5iO 

• E J E C T 
urt ditp quad EBU *-

nOVE.t RO, Rl 
nOVE.L (S)<, R9 
HOVE.U (3)1, (Rl)l 
H O V E . B c x (is)* 

urt disp 2uerd EQU * 
fiOVE.5 (S)., (IS) ' 

urt disp tuord EQU * 
fiOVE.5 (S)>, (RS)< 
HOVE. L Rl, RO 
JnP (R9) 

t 
urt disp dbl EQU ' 
xu-t disp real EQU * 

SOVE.L RO, Rl 
IIOVE.L (3)>, R9 
BRA urt -ditp_2uorsl 

urt ditp i n t EQU * 
HOVE.L RO, RS 
IWVE.L ( I ) ' . R9 
BRR wrt_difp_lMrd 

T H U , K C 22, 1913, 10:33 Ml PRGE 2 

disp addrese ptr 
save r t r addrces 
start novsng f i r s t uord of i ten fron stack 

r t r increnented disp address 
RTS 

ditp addrtti ptr 
save n r t d d r t t t 

disp addrttt ptr 
saw r t r addrett 

nissm.iiosx.PDisio T H U , K C 22, 1913, 10:33 Rn 

urt_diapj}yte f i r s t creates the nenory contents on the stack and then 
urltes a f u l l uord . Thie requires to f i r s t read the unnodlfied byte 
portion and ORing with the nodified portion 

is used by disp_urt_str 

urt disp byte EOU * 
nOVE.L RO, Rl 
BCLR 10, Rl 

nOVE.LRl, RS 

6EQ even 
* odd destination address 

nOVE.B (R!), 4(S) 
BRR urt v,*"* 

even EOU * even destination addrett 

copy disp ptr 
clear and test for 
nove uord ptr - do 

even/odd address 
: ; not effect status CC 

HOVE.B 5(S), 4(S). 
ftOVE.B K R S ) , 5(S) 

nrt EOU » 

BOVE.U t (S) , 
BUD. I HI, 
IWVE.L (S), 
ROO.U HE, 

3np (Rl) 

(R» 
RO 
RE 
S 

suap stack bytes 

reset etack pointer 

F C I J P W . W R I : . P O I S I O T H U , K C 22. 19S3, 10:31 Ml 

DOUBLE PROCEDURE urt.disp guad( add, val ) ; 
VRLUE add, va l ; DOUBLE add; O U A O val ; 

DOUBLE PROCEDURE urt ditp dbl( add. val ) ; 
VALUE add, val : DOUBLE add: DOUBLE val ; 

DOUBLE PROCEOURE urt disp real! add. val ); 
VRLUE add, val : DOUBLE add; REAL va l ; 

DOUBLE PROCEDURE urt disp int( add, val ); 
VRLUE add, val ; DOUBLE add; INTEGER val; 

DOUBLE PROCEDURE urt ditp byte( add, val ); 
VALUE add, v a l ! DOUBLE add; BYTE val; 

DOUBLE PROCEDURE urt ditp m l add, t t r add ) ; 
VALUE add, t t r add; DOUBLE add; ALPHA t t r add; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

urt ditp t t r EQU * 
nOVE.L s ( S ) , R9 RO has disp add, nou R9 t t r add 
BOVE.B (R9), R2 get string ltngth 
EXTS.U R2 

imp EOU ' 

(VJVE.fl (R9)t,R3 get byte — etarting uith length byte 
BOVE.U R3, -(3) etath on ttak — donot cart about HSB half 
BSR urt disp byte 
DBRA R2," loop 

IIOVE.L ( S ) , R! 
ADD.U NS, S clear off ttack 
jnp (RJ) 



359 
4,641,086 

360 

COISTTBL. UORK. P0S51O 

INTEGER CONSTANT 

THU, DEC 22, 1813, T0:34 Rfl PRGE t 

I. case indesee & 
*)_ttDp • o. 

* 1, 
t*$_jnp_i.tu_idP » 2. 
dg_iwvt * 3. 
•l9~iwwf_ii*u_*dp • 4, 
dg~rwv«i:h » s, 
4g_m vtch_neu_ad r b, 
dgjjrintch • 7, 
dg_ietittnbut(_n*u_*dr * 8, 
dg_nove2_ntu_jdr « 9, 

10; 

THU. DEC 22. 1343, 10:34 Rfl PAGE 1 FOlSProi.NCRtt.PDSSIO 

•FILE cdisptbl.uork; 

INTEGER PROCEDURE display fron tabli( addr, table addr ) ; 
VALUE addr, table addr; 
IHTEGER addr; 
DOUBLE table addr; 

3DISPIIL.WMIK.P0S51O 

a6SKl,P,"ditpttl" 
BEGIH 

NFILE fditplay.uork; 
NFILE cdisptbl.uork; 

THU, DEC 22, 1BI3. 10:34 Afl PAGE 1 S0ISPIBL.U0RK.PD8510 THU, DEC 22, 1913, 10:34 Rfl PAGE 2 

•EJECT; 
C0W1ENT display fron table 
8tBaaaftaasaeaaa*aftAaaaataBaaat*e*eaasataaesaaaaaea»asaaBsaaaaaaaaaiaaata 

INTEGER PROCEDURE display fron table! addr, table addr ) ; 
VALUE addr, table addr; 
IHIEGER addr; 
DOUBLE table addr; 
BEGIH & display fron table & 

IHTEGER size? 
IHTEGER POINTER line; 

S1PNTR( line, table.addr ); 

UHILE line <> dg_etop 00 
BEGIN 1 uhile S. 

CASE line OF 
BEGIN 1 case S 

& dg_atop 
& dojnp 

• jnp(addr, linellj); 
' 2; 

& dg inp neu adr 

8. dgjiove 

S. dg_nove_neu_adr 

& dgjiovech 

2. dg_novech_neu_adr 

& dg_printch 

i dg setattnvute neu adr 1 BEGIH 
addi 

S. ; 
8. BEGIN 

addr : 
size : 

END; 
I BEGIN 

addr := jnpdinell], line[2)); 
8i2e 3; 

EHD: 
1 BEGIH 

addr ;a nove(addr, iine[1], line[2]); 
size ;a 3; 

EHD; 
1 BEGIH 

addr :• novetline[l], linelZJ, line[31); 
size :» 4; 

EHD; 
i BEGIN 

addr :* novechfaddr, line[1], line[2]); 
eize :* 3; 

END: 
I BEGIN 

addr :* novech(linef1J,,line[2],lineI3]); 
size :• 4; 

END; 
1 BEGIN 

addr :» pnntch(addr,line[1)); 
size := 2; 

END; 

setattribute(line[1], line[2]); 
size :* 3; 

EHD: 
S. BEGIN 

addr :• no«e2(line[1), line[2J, line[31); 
si2e :• 4; 

END; 
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» I » I D L . I » R K . P D 8 5 I O IHU. K C 22, 1X3, 10:34 HI PMC 3 

I •Hjintch2 neu adr I BEGIN 
" " addr : • » e » t t « ( l i r « [ 1 ) , l i r « [ 2 ) , U r « ( 3 ) ) ; 

sies :• 4; 
EHO; 

EHO; 1 case S. 
STPNTR( l ine . AORSUinefsizel) 1; 

EHO; t uhile 8. 

dlsplay_fron_table := addr; 

ENO; 1 display.^ rentable 1 

ENM 

n»M.sa>ltt:.PDIS10 I H U , K C 22, 1SS3, 10:34 Pal 

HSIB,B 
HED TYPE 3 DIVIDE 
Htffl DP/3,7,-jtb 3/83" 
ENT D«3,DV«3R,DV«3n.OVR3T,0tV3,DIV31l.OIV3n,DIV3I 
ENT raX3.H0O3R,nO03O 
ENT DIV3C,DVR3C 

EHT D1V3R,DIV3L 
EHT LDR2R, LDR2G, LDR2I1, LDR2T 

t 
RO REG 0 
Rl REG 1 
R2 REG 2 
R3 REG 3 
Rl REG I 
G REG 13 
I I REG 14 
5 REG 15 

MIV3.U4RX.PDI510 

HOVE.L 4<S),RI 
HOVE (RI),R8 
HOVE.L (R8),IS 
EXG RI.RS 
ADGO.L »2,4(S) 
RTS 

t 
LDR2R EXG RI.RS 

R0VE.L4(S).R8 
HDD (R8I.R8 

IIOVE.L (R81.R8 

EXG RI,Ro 

RDDS.L »2,4(S) 

RTS 

THU. K C 22. 1N3, 10:34 Rfl 

*• nodified to dave's 1-uord absolute G node 

COHPUTE RDDRESS RELATIVE TO CRLL 
FETCH OPERAHD 

DIV3T BSR 

DIV3n BSR 

BRR 

DIV3G BSR 

BRR 

DTV3R BSR 

BRR 

DVR3T BSR 

BRR 

DVR3N BSR 

BRR 

DVC3G BSR 

BRA 

DVR3A BSR 

DVR3 EXG 

DIV3 TST.L 

BED 

BGE 

C W . L 

BLT 

BRR 

DV30I CnP.L 

BGT 

DV302 IIOVE.L 

DIVS 

BVS 

RDDQ.L 

BOVE.L 

SURP 

EXTS.L 

EXTS.L 

RTS 

LDR2T V — 

DIV3 -

LDR2H . i 
DIV3 " 

LD82G 

DIVS 

LDR2A 

0IV3 

LDR2T 

0VR3 

LDS2B 

DVR3 

LDR2G 

0VR3 

LDR2R 

R1.R0 EXCHANGE REGISTERS 

Rl 

DVZRO DIVIDE BY ZERO? 

DV301 PLUS? 

=0-32768.Rl CHECK FOR 16 BIT DIVISOR 

DV30S NOPE 

DV302 YES 

=D32767,RI CHECK FOR POSITIVE 16 BIT DIVISOR 

OV305 HOPE 

RO,-(S) SRVE RO IN CRSE OF DVERFLOU 

Rt.RO TRY DIVIDING 

DO LONG URV IF GVERFLOU 

DIVIDE OK, DUHP SAVED RO 

SEPRRRTE OUOTIEHT RND REHR1HDER 

*ltDR3fl BSR 
• BRfl 
*PM3C BSR 

« MR 
*fBR3fl IS* 
•N0R3 ISR 
• EXG 
« ITS 
•H0D3T BSR 
• BRR 
>rtDD3ri BSR 

M0D3G BSR 
IRR 

H003R ISR 
IUD3 BSR 

EXG 
TST.L 

RTS 

LDR2I HOVE.L 8(5),HI 

HOVE.L 4(S).8(S) 

IIOVE.L (S),4(S) 

AODO.L R4,S 

RTS 

LDR2I1 EXG RI.R8 

BOVE.L 4(S),R8 

HOVE (R8),R8 

IWVE.L 0(n.R8),RS 

EXG 11. R8 
flODg.L »Z.4(5) 

RTS 

s 
LDR2G EXG Rt.RI 

LDR2T 
R0R3 
LDR2II 
RDR3 
LDR2G 
ICR] 
IDR2R 
0VR3 
10.11 

LDR2I 
IB03 
LDR2H 
H0D3 

LDR2G 
rsX3 
LDR2R 
DIVS 
R0.R1 
RO 

P.IV3.UORK.P085IO THU. DEC 22, 1M3, 10:34 Ml 

DV320 LSL.L 11,10 DET DIYIKHD BIT 
R0XL.LIt,R2 INSERT IK REMINDER 

DIV3L:DV330 CUP. L R1.R2 CRN HE SUITRRCI? 
BHI DV340 SKIP IF HO 
SUB.L R1.R2 

RDDO.L 11, RO 

DV340 SUBQ N I . R 3 
BGE DV320 

M N E . L R2.R1 

DV345 NOVE 

BGE 

NEG.L 

DV350 TSI.B 

BGE 

NEG.L Rl 

DV360 nOVEn.L (S)t,R2/R3 

RTS 

DVZRO BOVE.L MOFFFFFFF.RO 

SET OUOTIEHT BIT 

DECREMEHT LOOP COUHTER 

GO DO NEXT BIT 

POSITION REMAINDER 

(S).,R2 GET SIGN INFO 

0V35O OUOTIEHT POSITIVE 

RO 

R2 

DV360 REHRIHDER POSITIVE 

DV304 

N4,S 

R0.R1 

R1 

Rl 

CONVERT RESULTS TO 32 BITS 

RETURN TO CALLER 

0V3O4 NOVE.L (S)*.R0 RESTORE RO FRON STACK 

DV305 nOVEN.l R2/R3.-IS) SAVE REGISTERS 

ItOVEO I32.R3 LOOP COUHTER 

CLR. I R2 

CLR -IS) RESULT AND REHRIHDER SIGN 

BSR DIV3R INITIALIZE REGISTERS 

BRA DV330 

CLR L Rl 

BRR DV34S 

DIV3R 1ST L RO 
BGE DV310 

HOT 4(S) 

NEG L RO 

DV310 1ST L Rl 

BGE DV315 

HOT B 4(S) 

KEG L Rl 

DV315 RTS 
END 
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u m z N . v m . p D i s t o 

A tine donain - [ch domain] A 
INTEGER CONSTANT freq_donain 

Une_donain 
tdrdonain 
<wx donain 

THU, DEC 22, 1W3. 10:34 Rfl Pf«£ 1 

:» 1. 
: » 2, 

3, 

THU, DEC 22, 1913, 10:34 RA MCE T 

PROCEDURE update donain van; 
PROCEDURE parti*I_iet_donain; 

EKTEtHflUL; 
EXTERNAL L; 

SDuWIN.UORX.PD8510 

M!KL,P,-donain" 
BEGIH 

NFILE 
HFILE 
RFILE 
(FILE 
RFILE 
RFILE 
RFILE 
WILE 
#FIL£ 
IFILE 
RFILE 
HFILE 
•FILE 
RFILE 
HFILE 
RFILE 
•FILE 
•FILE 
IFILE 
RFILE 
IFILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 

futil3.work; 
cneisagO.uork; 
cdomienu.uork; 
Factive.uork; 
factiveZ.t-ork; 
fecttbl.uork; 
ccMabli.viork; 
f chtable. uork; 
fchtab2.uorh; 
fchtab3.uork; 
fchdata.uork; 
cdatjp.uork; -
fconnand.uork;* 
fnenu.work; 
fcontvZ.uork; •. 
f control, nark; 
fee reen.uork; fiTinull.Horh; 
fstinul3.uarfe; 
ffifo.uork; 
ffifos.uork; 
carray.uork; 
fcouple.uork; 
Ftine.uork; 
fpfr.uork; 
ftraceO.work; 

PROCEDURE neu_fo mat j a rti al; 

THU, DEC 22, 1983, 10:34 Rfl PRGE 1 

& For uam A & DEBUG A 
& For connand_noT_inpIenented 1 A DEBUG A 

A for chjmteger A 
& for coupled_ch A 

A for narker_etate A 
A for update_rau_array, and ... A 

A f o r rebuild A 
A f o r abort_flueep and reitart_sueep A 

& for print_«trmg and ecreen addrettet A 
A f o r update_itart_»top_center_ipan A 

A for arvnotate_etiiiulu« A 
A for urite_fifo A 

A for array_update~fifo A 
A for tine_update_naGk and array_ch_naok A 

L for »et_CDupled_»tatu» & 
A f o r tdr__check A 

A f o r recall_pfr A 
A f o r p a r t i a l A 

EXTERHflL; 

SOOMIH.PMK.POI510 THU, DEC 22, 1983. 10:34 Ml PRGE 2 

•EJECT; 
C0W1ENT 

i at****. *»»*** ************* tmttt 

PROCEDURE update_donainvars; El 
BEGIN A update~danain~var» A 

INTEGER fifo_uord;~ 
BYTE fifo_uon._upper * fifojiord, 

fifo^word^louer * fifoj.ord»1; 

fifo_uord_louer := 0; 
fifo_uord_upper :* tine_update_naik OR (current_entry_ch RHO 

*rray_ch_n«k 

urite_fifo( array_update_fifo, fifojiord ); 
EHD; A update_donain_var» A 

INTEGER COHSTRHT gatejtarkers on := Z01C0, 
gatejurkerajjff : = ZFE3F; 
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lWMIIt.UMK.PW510 THU. DEC 22, 1913, 10:34 Ml »«£ 3 

iEJECT; 

C0M1ENI iet dotiain 

• 
S * f t * * * t a*a*M 
PROCEDURE p a m a l ^ t ^ w a i n ; ENTRY; 

BEGIN 1 partial set tfmaiR I 
INTEGER start_wffixjtisplay, 

stop suffix display, 
RLPHA «uffix"str; 
BOOLEAN «rhers_coupled, 

»timlusj;eupled; 

stitwlus^couplW :• FALSE; 
nsrxers coupled :• FALSE; 
IF ( ch intijerf.cn denain,1) * ch intoner(ch donain.2) ) THEN 

BEGIN I if 1 
narker* coupled :> TRUE; 
IF coupled ch(ch start frequency) THEN 

stinulus coupled :»~IRUE; 
EHD; t if I 

sct.coupled_status( nar^ers_cs>upled, couple_narxen ) ; 
Mt_coupled~statut{ stinulusj:oupled, couple'stinulut ) ; 

rebuilt' :' TRUE; t fir array vs point nod* change & 
suffix_«tr :• active »uffix( acti*e_itart ) ; 
recall_pfr; 
ncu_fornat_partial; 

If current entry ch => 1 THEN 
BECIN I if i ' 

start_suffix_dieplay :« startl jwrffixjUsplay; 
stop suffix display :• stop) suffix display; 

ENO 1 if & 
ELSE 

BEGIN i else ch 2 I 
itart_iuffixjiiiplay :• otart2_suffix_display; 
stop suffix display :» stop2 suffix display; 

END; I else ch 2 & 

S0OrMIN.l»«K.rO85l0 1NU, DEC 22, 19&3, 10:34 All PACE 4 

set_eniry_ch_mteger( donain, ch_donain ) ; 
abort_sueep; 

IF donain * aux_douin THEN t DEBUG t 
•elect active function( active aux out ) t DEBUG I 

ELSE " I DEBUG 1 
«lect_Ktive_function( #ctive_prtvious ); 

partial_set_do«ain; 

update jfonain^vars; 

update_start.ttop_t:enter_ipan; J, also calls annotate^stiiiulus <t 
partial( update_rau_array ); 
restart sweep: 

END; I. Mt_eNtnain & 

print_*tnng( suffix_itr, 
ttin_suffix_s«e, 
»tart_s*if f ix_ditplay 

print jrtringt ewffix_str. 
stin_iuffix_»ijt, 
otop__ouffix_display 

END; 1 partial_set_donain & 

PROCEDURE set donain( donain ); 
VALUE dotuin; 
INTEGER donain; 
BEGIN & set donain t 

S0OI1«N.M)RK.PDIS10 THU, DEC 22, 1913, 10:34 MI PAGE 5 

IEJECT; 
COnnENI select active gate 

* * * * * * * * * * * tit tt*tt**t**tt***ttt***tt±k**ttt***t**lX*titt*%*lLt tit* Alii** 

PROCEDURE select active_gate( active jate ); 
VALUE activejjate; 
INTEGER active jate; 
BEGIH & select active_gate I 

IHTEGER donain; 

IF active jate > 0 THEH 

select_actiye_function( active_gate ) ; 

narherestate :» narker_state OR gate_narxersjjn; 

EHD; & selecx_activejate 4 

lUOnAIN.NWK.rtltSIO TMU, DEC 22, 1913, 10:34 Ml PACE ( 

•DECT; 
PROCEDURE set tine uindou( uindou); VALUE uindou; INTEGER uindou; 
BEGIN 

hilight_on( cndjiax_tine_«indou, cnd_nin_tine uindou); 
eet_entry_ch_integer( uindou, ch_tinejundou J; 
update_donain_van: 

END «et_tine_uindou ; 

PROCEDURE set jate uindou( uindou ); VRLUE uindou; IHTEGER uindou; 
BEGIN 

hilight_on( cnd_nax_gate_uindou, cndjiinjate uindou); 
oet_entry__ch_integer( uindou, chjate_windou T; • 
update donam van; 

EHO; 

SUBROUTINE let_gate status; 
BEGIN 

hi!ight_on( cndjate_on, end_gite_oFf); 
abortjueep; 
update j.onain_vsr»; 
rebuild :» TRUE; A updates array node A 
restart sueep; 

ENO; 

NFILE fdontienu.uork; 

END! 

http://intijerf.cn
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CWnflEW.U01rt.PDK10 IHU, K C 22, 1983. 10:34 Rfl PAGE 1 nomu.itm.roKw T H U , D E C 22, ma, 10:34 m P A G E 1 

INTEGER CONSTANT COflflENT 
This is a softuare generated file !H 

Cnd_freowdo«.ain :• 130, Changes nust be nade jn SKINfD.UWK 
cnd_loujaee^ouest 131, Run GENSK.LANI to regenerate rile; 
cnd_tine_dotiain 132, 
cnd_iux_OofiJiri := 133, SUBROUTINE procll; ENTRY; 
cndjtetup_tiMjh»ain :« 134, BEGIH 
endjetupjatejJonain :* 135, 
end_tdrjionain~:= 136, CASE cofmand to*en-130 OF 
end~tdr"itep :» 137, BEGIH 
cnd^tdr'inpulic := 133. 4 130 4 
cndjiaxj:inej4indou :» 139, BEGIN 
endjiornal_ti.iej»iw»ou :* 140, hilight_on( cnd_fnq_donain, c^_aux_donain); 
endjun_tine_u'ndou ;« 141, set do*Min( fnq_donain ); 
endjit* on ?" 142, END; 
endjate'off 143, £ 131 t 
awtjgate'etart 144, BEGIH ENO; 
wdjjate%top :• 145, 4 132 4 
cud_gate_center :» 14*5, BEGIN 
cndjjate_span :« 147, hilight_on( cnd_fr*o^donain, cndjsuxjsdnain); 
endjuxjate_uindou :• 149, set okinaini tine donain ) ; 
cfrdj-ioejatejundc*. :• 150, END; " 
civJ_twrnaljate_uind^ :» 151, 4 133 1 
oidjiinjatejiineVw 152, BEGIN 
cirtjroupll :» 0; uem( comarxf^not^ij^iiwited ) ; 4 DEBUG 4 

hilight_on( ci^_f rs^Owwin, c^_aux_oc«nain); 
set donain( aux donain ) ; 

ENO; 
4 134 4 
BEGIN END; 
4 135 4 

oelcct activejgate( 0 ) ; 4 turn on gate narkers 4 4 136 4 
BEGIH 

tdr_check; 
hilight_key{ cnd_low_pass_rseueit, cnd_freo_donain, cnd_aux_donain); 
set_donain( tdrjionain ) ; " 
previous nenu; 

EHD; 
4 137 4 
GEGIH 

hilight_on( cnd_tdrasttp, cnd_tdr_inpulse); 
set_entry_ch_integer( etep_tdf, ch_tdr_stinulue_type ); 
update donain vars; 

END; 
4 13S 4 
BEGIH 

hilight_on( cnd_tdr_step, cnd_tdr_inpulse); 

eet_entry_ch_integer( inpulse"tdr7 ch_tdr_stinulus_type ) ; update donain vars; 
END; 
4 139 & 
•et tine uindou( nax uindou); 
I 140 4 
84t_tine_uinflou( nomal_uindou); 

FOomilHlJ.UORK.PDSSIO THU, DEC 22, 1983, 10:34 Rfl PAGE 2 QTI1ff.IIOTtX.PD8 T H U , DEC 22, 1983, 10:34 Ml PAGE 1 

& 141 & INTEGER COHSTRHT 

s e t tine uindou( nin uindou); £ 142 4 " endjlirectory := 1, 
BEGIN cnd~directory_off :« 9, 

set_entry_ch_integeri, gate_on, cheating ) ; cnd~nextj>age~:= 10, 
setjjate status; cnd_prev_j>age : c 11, 

EHO; c«d_firstj)a9e := 12, 
& 143 4 cnd'lastjage := 13, 
BEGIN cnd_nachine_dunp :« 18, 

set_entry_ch_integer{ gate_off, chjatmg J; end nore :» 26, 
nari<er_stat*~: = nari<er_itate RNO gate_narkers_off; cnd"file 1 :« 28, 
setjjate status; end file"2 :=> 29, 

END; cnd_fileS :» 35, 
4 144 4 cnd_reg_1 := 36, 
select active_gate( active gate start ); cnd~reg"2 := 37, 
4 145 4 " end reg 3 :* 38, 
eelect active_gate( activejate stop ); cnd~reg~4 :* 39, 
& 146 4 cnd_reg_5 :* 40, 
select activejate( activejate center ) ; cnd"reg_6 := 41, 
4 147 4 cnd"reg_7 :* 42, 
select active_gate{ activejate span ) ; cnd2reg_5 :» 43, 4 14! 4 end j roup 1 :« 0; 
BEGIN EHO; 

end j roup 1 :« 0; 

4 149 4 
aet_gate uindou( naxjjate ); 
4 150 4 ~ 
•et gate uindou( uide_gate ) ; 
4 161 4 
set_gate uindouf, nomal gate ) ; 
4 152 4 " 
set_gate umdouf, mn_gate ); 
END; 
END procll; 

http://nomu.itm.roKw
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( 0 l M . k O K . n K 1 0 THU. DEC 22, 19*3. 10:34 Dn Pfttt 1 FDTnW.leJRR.POKTO I H U , DEC 22, 1913, 10:34 R H PRGE 2 

cornEMT gen reg nenu(nenory f i l e ) ; 
Tbit i t a softuare generated f i l t Ml I 22 t 
Changes nust bt Made in SXIHFO.UORK gen file nenu(nenery t e t ) ; 
•an GEHSK.LRH1 te re-fenerste f i l e : 1 23 t 

gen regjttnwtcal f i l e ) ; 
SUWDU11RE p r o d ; ENTRY; 1 24 t 
BEGIN gen f i l e nenu(cal eet); 

t 25 1 
CfiSE connand token-1 Of gen reg_ntnu(cal t t d f i l e ) ; 
BEGIN 126 1 " " 
t i l 1 dunny ttattnent 1 ; 
IF valid directory T H E H 127 1 

BEGIN " SECIH EHD; 
ten_ne™(0IHC10llV_ntMU, 1); 1 2 1 1 
l i t t directory; f i l e cntten; 

E*0; " 1 23>"t 
1 2 1 f i l e dieeen; 
ecttip tape op(r*con! op); 1 30"t 
1 3 1 " f i l e cHteen; 
ectup tape tp l re t tor t op); 1 3 l " l 
1 1 1 f i l e chosen; 
setup tap* t p t t k l e t t ap); 1 32 1 
1 5 1 " f i l e Ltsitin; 
undelete f i l e ; 1 33 1 
t i l " f i l t estate*; 
BCCIH EHO; 1 34 1 
1 7 1 f i l e chosen; 
i n i t ; 1 35"t 
t i l f i l t chown: 
previoue nenu; 1 3t~t 
1 9 1 " reg chosen; 
BEGIH EHD; 1 37 1 
t 10 t 

1*0*1 Chosen; liet directory; 4 34 4 

1 11 1 reg chesen; 
litt directory; 4 39 £ 
1 12"t reg chosen, 
litt directory; 1 4 0 4 
1 13~S reg chosen; 
lilt directory; 4 4? 4 
1 14 1 reg chosen; 
gen file nenu(e_paran file); 4 42 4 

1 15 1 reg chosen; 
gen f i l e ncnv(data f i l e ) ; 4 43 4 

t iS 1 " reg chosen; 
gen f i l e nenu(fomat file); ENO; 
t 17 t " END prod; 
gen file nenu (diaplay file); 
1 11 1 
gen file nenu(nachine file); 
1 19 1 
gen reg nenolttate f i l e ) ; 
1 20 1 " 
gen f i l e ntnti<ttatt eet); 
1 21 t 

sainw.iaam.nisio T H U , D E C 22,1913, 10:34 m rut 1 ainM.uonc.msto T H U . D E C 22, ina. 10.34 M woe 2 

»MI(t.,P,-DTnGR" * to fee brought up. 

IECIH * Register new contains 1-4 for [flEMORY TRACE] dst* type only 

conroi * 
IDOC * This nodule also handles data being saved and recalled to and fron 

* bubble nenory. A standard softkey nenu containing nunbered registers 
HHIHT-- * headed by a data type is used to provide a choice fron uhich data can 
DinGR * be saved to and recalled fron: 

tit***ftt*t»ik*itt**stii**tt ********* titsitttttttatttsttt Stat* tstt steals* * 

t * (data typo c— C R L D R T R , H E H O R T * T R A C E , or INSTRUT1ENT S T R T E S 
« SHORT OESCRIPTI0R-- * [ R E G 1 ] , 
" Procettet toftkty connandt corretponding to TRPE, SRVE, IECRLL nenut * 
* and rtgiiter nenut brought up by CRL. * [ R E G 2 ) 

• EXTENDED DESCNIPTIOtTr=~" * [ R E G 3 ] 
* This nodule process: tape/bubble data functions corresponding to * 

* softkeys found in the follouing sequence of ncnus (brought up fron * 
* left to right): t 
* Tape Nenu Data Type Htnu Register Henu File nenu M R E G 2 ] 

1 * An asterisk occuring immediately to the left of a "reg" softkey label 
• (RECORD) [INSTRUnEHT STRTESJ [ RED 1 ) (FILE 1) * indicates that a register currently contains useful data, otherwise 
* * that register e i tential ly has no v a l i d data. 
* [RESTORE] [CRL ORTfi] [ REG 2 ] [FILE 2] * 

* * C R L D R T R registers are the only ones uhich can be deleted (and the 
« [DELETE] [IIEnOSY TRACE] [ REG 3 ] [FILE 3] * sane register nenu is used to provide a selection of cal registers 
s * to be deleted). 
* other data types do * 
' not bring up register 
' nenu: [ REG 1 ] [FILE 1] I D O C - ; 

• [FOSnRTTED DRTR] 

s [ R R U DRTR) 

* etc. 

* Date type nenu provides a selection oF a data type to store on or 
* restore Fron or delete fron tape. 

* Register nenu provides a selection of bubble registers to record data 
* Fron or restore data to tape. These registers contain only certain 
1 data types (cal data, instrunent state, nenory trace), thus this nenu 
* is generated only upon selection of those data types. 

* File nenu provides a selection of tape files of the selected data 
* type fron uhich to store, restore, or delete a file. 

• HOTES: Other tape function softkeyj (INIT, DIRECTORY, UN-DELETE) do 
* not bring up the subsequent nenus. 

" [DELETE] softkey function does not cause the register nenu 

http://0lM.kOK.nK10
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THU, OEC 22, 1983, 10:34 Ml PRGE 3 

£ conwand_token £ 
£ uter display addrett £ 
£ softhiy display positioning info, and routines £ 
£ softkey nenu nunber constants to index tobies £ 

£ connand token value* for DflTGR £ 

£ for CLEW flESSAGE 1 
£ for TELL. UARN £ 
£ for MCM)-TELl,UWt £ 
£ nessage nunbers & 

£ tape routines £ 
t bubble routines 1 £ uve_cai routine and dcfault_cai_Mt £ £ register/file nenu Mdifications~£ 
£ this group of externals are for nachine dunps £ 
£ for array_eize £ 

»TflG«.tiYJPjc.P0S51O 

IEJECT; 
IFILE fcweiand.uork; 
IflLE cscrten.uork; 
IFILE fskpos.work; 
IFILE cmnu.Mork; 
IFILE ftienu.uork; 
PFILE cdtngr.uork; 

IFILE futil2.uork; 
IFILE futiI3.uork; 
IFILE full 14.uork; 
IFILE cnsgnbn.uork; 
(•FILE CHsgtape.uork; 
IFILE rtpngr.worlt; 
IFILE ftpngr2.ucrk; 
IFILE fisbngr.tiork; 
•FILE fcelO.Mork; 
•FILE fdisplay.uortt; 
IFILE cchtable.york; 
IFILE fcontvar.Hork; 
IFILE fills.uork; 
IFILE fchtable.uork; 
IFILE rcMata.uork; 
•FILE fchdata2.uork; 

IFILE frecail.ucrk; £ for recalling imtrunent statei £ 
•FILE fcontrol.uork; 
IFILE ftopnisc.uork; £ for beep (done_tone) £ 

GLOBAL IHTEGER ttptjean_fn; 

INTEGER CONSTANT 
record_Dp :« I, 
resTore_op : c 2, 
delete_op :- 3, 
undelete^op :« 4; 
£ other <xxx>_op't (0,5,£.7) are in cnbngr.uork £ 

BQOLERH data.in^bubble, 
prior_reg_nenu, 
fix_reg_nenu; 

6L06RL £ For debug purposes £ 
INTEGER file_nun, rtg_nun, 

datatype; 
GLOBRL £ for debug purposes & 
DOUBLE dats_addr, 

data byte cnt; 
GLOBAL ALPHA data.type_str; 

& table of nessages correpondmg to current tape/bubble operation £ 
INTEGER TABLE tapejronpt :> 
©, 
reeord.nacro, 
restore nacro. 

SOTnGR.UORIC.PDtSIO 

delete_nacro; 
INTEGER TABLE proapt! : 
0, seiect_record, aelect'restore, 
0, 
0, eave_pronpt, recall_pronpt, deletejironpt; 

INTEGER TABLE pronpt2 : 
0, 
9elect_file_rtcord, Klect_f ile'rtstort, •elect file'delete, 
0, s*ving_data, recall ingjlata, deleting_data; 

THU, OEC 22, 1913, 10:34 Rfl 

SDTI1GR.UORK.P0851O THU, DEC 22, 1983, 10:34 Rft PAGE 5 

•EJECT; 
CDfinEHT 
JD0C+ 

NRriE--
file tize 

*t***4*ft**tti***i***i*A>i***ft*^^ 

* SHORT DESCRIPTION— 
* conputes nunber of bytes to the nearest factor of 256 

* EXTENDED DESCRIPTION-¬
* This routine rounds up to a 256 byte boundary given a nunber of 
• bytes. This is used to determne the nunber of tape records 
1
 (256 bytes/record) uill be required to save/recall data to/fron 
* tape. "~* 

* INPUTS--
1
 bytes • a nunber of bytes 
i 

« OUTPUTS" 
1 nunber of bytes rounded up to nearest 256 byte boundary (double) 
• 

* ROUTINES CALLED— 
* none 

* ERROR C0HDIT10NS AND RECOVERY— 
* none 

* HOTES-

« WTHM--
t 

at tt * ****** ******* tts r***t******t*t*******tt*tt*t*H •*tttt****tl*Xl* 

MNITIRL REFINEflENT-
* add to the given nunber of bytes the difference between 2S6 and 
* the renainder of the nunber bytes into 256 

tt**************it*tt*i it*tt*tt**tt)tjt*****ttttt*ttt*t**i 

ttt*tt*tt*t****tttt**t**tt****t**ttt*i*****)*ttf 

* REVISION LOG--

*t**tt«*ittttt*iii 

DECLflRRTIOH— 

DOUBLE PROCEDURE file size (bytes); VRLUE bytes; DOUBLE bytes; 
file_sue := bytes • (256 - (bytes AND ZOFF)); 

3DTrW.WRX.m510 

•EJECT; 
CONTENT 
SDOC* 

HARE--
rau data info 

•£ati**~***iti 

THU, DEC 22, 19S3, 10:34 PJI PAGE 6 

l*ltt*t**t**»t«******t**«ttttlt*t**ttt*l*tl*t**! 

SHORT DESCRIPTIOH-
supplies address and byte length inFomation for rau data arrays 

EXTENDED OESCRIPTIOH-
This routine provides tape file information for source and 
and destination addresses along uith their corresponding byte 
lengths for recording or restoring a tape file of rau data or 
a nachine dunp (uhich includes rau data). 

ftultiple tape file infomation (file containing nore than one 
contiguous block of data) is stored in a table of current appending 
data addresses (file_eddress) and corresponding byte lengths 
(file_byte_cnt). 

INPUTS--

n = first available index in appending tape File infomation 

OUTPUTS-

n * (variable paraneter) next available index in appending tape 
file infomation. 

ROUTINES CflLLED" 
file_si2e 

ERROR CONDITIONS BHD RECOVERY— 
Range checking is done on file append indices uhich prevents any 
additional address and byte length infomation fron being processed 
upon exceeding these bounds. 

NOTES— 

AUTHOR-¬

**!******** Dtttt*t*t*t*****t*tt**ttttt*ttt*t****t*tt*t*t*«*ttt* 

1NITIRL REFlHEflEHT--

t*ttt**t4ttt*t*t**ttt**tt**t*t*ttt**t*t<:***tt*tttttt*t*tt*tt*tt*tt**ttt 

tt*i****a******tti*itt*t*tt«t******t****tttt**t*ttt*tttt**! 

DECLRRRTIOH-

PROCEDURE rau data info (n); VALUE n; INTEGER n; 
BEGIN 

INTEGER raus, i=REGISTER 6; 
raws := file_sire (block_size); 

http://3DTrW.WRX.m510
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FK I :> first_acquisiuenparan TO last_acqoisition_j>aran DO 
IF n < nax_file_eppendi THEN 
BEGIN 4 append all of rau data arrays 1 

file_byte_cnt [n] := block_size; 
file_addre»i [n] :» raujase[i] - header_si2e; 
data„byte cnt :* data byte cnt * raws; 
n :« n • T; 

fW; 

ENO rau data info; 

THU, DEC 22, 1913, 10:34 Ml PAGE I 30Tn».IIM».r1>U10 

•EJECT; 
COfinCHT 

woe* 

* SHORT DESCRIPTION— 
* supplies infomation ae*ut the nachine dunp state 
* 

* EXTENDED DESCRIPTIDN" 
* «data bubble (nodule 1) 
* 'current instrunent state 
* fomatted data 
* data (uncorrected, info nut ted) 
» ran data 
* user graphics display 

* * • nust be in this order en recording as well as restoring 

* ItTUTS--
a 

* OUTPUTS— 
* 

* ROUTINES CALLED— 
s 

* ERROR CONDITIONS RND RECWERY--

* NOTES— 

* AUTHOR— 
s 
a*ftaaa*ft>ttaft«MSM^ 

1 INITIAL REFINEhtNT— 

*t«*t***aai 

* REVISION LOO— 

DECLARATION-

fta*at*fta*ft*ftxaaa*ta*t*aaftaa*a*ft**ta***a*a*a 

it**«»«.>*«aa*aft*aaatt**ttaai 

SvWOUTINC nachinejhmp_info; 

BEGIN 

file_address 404 :• data_addr : 
fiie_byte_cnt404 :« ounp'sm; 

ENTRY; 
4 delete entry point !•! 4 

ADRS(nin_seve); 

:« entry_ch_double (ch_f_base) • header_»ize; 
:* file_byte_cnt[2] ^"datajpyte^ent; 

2 :• entry ch double (ch d base) -header size; 
3 :• Z1000OO«{2Siser_display); 

s 3 :» 2'(character set-user display); 
data'bytt'ent ;* 2 * (file_sui Tdata byte_cnt)) • 

file.siti (dunp_fize) + file_iize (file_byte_ciit[3]); 

file_address 
file~byte_cnt 
file address 
file'addfMt 
file,byte_ent 

UTmX.lWRX.PDISIO THU. DEC 22, 1913, 10:34 Rfl PACE 9 

rau data_info(4); 
data_byte_cnt := data_byte_cnt*131072; 

END nachine~dunp_info; 

4 append rau data info 4 
4 bubble 1 contents 4 

»TnW.tOM.PDlS10 IHU, DEC 22. 1913, 10:34 RR PACE 10 

REJECT; 
PROCEDURE set data type (type); 
VALUE type; INTEGER type; 

BEGIN 
data_type_ttr :* file_type(data_type:*type); 
change softkey (data_type str. cnd_file_1, 1); 

EHD setjfata_type; 
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•EJECT; 
COnnEHT 
I OLX* 

a 
aaaaaaaataataattataaatatsaaataataataataaaaaaaataaaaaaaaaaaaaaaxaaaaaaa** 
DECLBRHTIOH-

xnnf-
tMfU data 

a«a*a7aaaaa«a***aetaa*a*aaaaia*itaftta*t*aaaaatasttaa*Maa*aaaaaaatiaaft*t 

mCLOmi neu data(typc); VALUE type; INTEGER type; ENTRY; 
1 
* DC C-i 

* SHORT DESCR3PTJDN--
* sets up file infomation for nen data type 

* EXTEHOEO DESCRIPTION— 
* This routine sett up infomation needed for saving and recalling 
* the different data types to and fron tape, bubble, and RATI. 
* Such infomation includes destination or source addresses of data 
* being saved or recalled, nunber of bytes of data being saved or 
* recalled, and any "appending" data infomation (their addresses and 
* lengths) located iwn-contiguously uith oclocted data type. 

* "Appended" data infomation applies only to data being saved and 
* recalled to or fron tape. It is stored in or read fron the first 
* record (256 bytes) of each tape file, ft copy of this infomation 
* is resident in Rftfl (whenever * tape filt is recorded or restored) 
* in the follouing data structures: 
* - file_addres« « table of 'appending" data addresses 
* - file.byte.ait • table of "appending" data byte lengths 
* corresponding to "appending" data addresses 

BEGIN 
INTEGER i»REGISTER 6; 
set data type (type); 
IF tape nbn fn > 0 THEN 
IF tape'nfan fn o delete op THEH 
BEGIN" 
FOR i :• 0 TO nax file appends DO 

rile.addreteUI :» filejn/te_ent[i) :» 0; 
data addr :* 0; 
data'byte cnt :» file byte rattOi :« 

(if type-state file THEN save size ELSE block_siie); 
IF type * stateJile THEN 
data addr :« RORS(iun save) 

ELSE 
IF type • fomat.file THEN 
data addr :* entry eft double (ch f b*se)-header size 

ELSE 
IF type • data file THEN 
data addr :> entry ch double (ch d base)-header>tue 

ELSE 
IF type - display file THEN 
BEGIN 
data„addr :« Z100tX»t(2*uter_dispIey); 
data byte cnt :* 2»(character set-user display); 

END 
ELSE 
IF type = s_paran file THEH 

BEGIN 
& should instmnent state be saved too T t 
rau_data_info(0); 
data addr :• rau bait [first acquisitionjiaran)-header sue; 

EHD 
ELSE 
IF type = nachine_file THEN 
nachine dunp info; 

file addrest&Dl :» data addr; 
END; " 

ENO neu,data; 

* Softkey labels heading bubble register and tape file nenui 
* corresponding to the selected data type are also updated. 

» INPUTS 
* type • data type selected for saving, recalling, deleting, etc. 

BEGIN 
INTEGER i»REGISTER 6; 
set data type (type); 
IF tape nbn fn > 0 THEN 
IF tape'nfan fn o delete op THEH 
BEGIN" 
FOR i :• 0 TO nax file appends DO 

rile.addreteUI :» filejn/te_ent[i) :» 0; 
data addr :* 0; 
data'byte cnt :» file byte rattOi :« 

(if type-state file THEN save size ELSE block_siie); 
IF type * stateJile THEN 
data addr :« RORS(iun save) 

ELSE 
IF type • fomat.file THEN 
data addr :* entry eft double (ch f b*se)-header size 

ELSE 
IF type • data file THEN 
data addr :> entry ch double (ch d base)-header>tue 

ELSE 
IF type - display file THEN 
BEGIN 
data„addr :« Z100tX»t(2*uter_dispIey); 
data byte cnt :* 2»(character set-user display); 

END 
ELSE 
IF type = s_paran file THEH 

BEGIN 
& should instmnent state be saved too T t 
rau_data_info(0); 
data addr :• rau bait [first acquisitionjiaran)-header sue; 

EHD 
ELSE 
IF type = nachine_file THEN 
nachine dunp info; 

file addrest&Dl :» data addr; 
END; " 

ENO neu,data; 

« OUTPUTS— 
* none 

* R0UT1HES CRLLED-
* tet_data_type 
* nachin*_dunp_info 
* rau_data_info 
J entry_ch_double 

* ERROR CDHDITIONS AND REC0VERY--

* NDTE3--

BEGIN 
INTEGER i»REGISTER 6; 
set data type (type); 
IF tape nbn fn > 0 THEN 
IF tape'nfan fn o delete op THEH 
BEGIN" 
FOR i :• 0 TO nax file appends DO 

rile.addreteUI :» filejn/te_ent[i) :» 0; 
data addr :* 0; 
data'byte cnt :» file byte rattOi :« 

(if type-state file THEN save size ELSE block_siie); 
IF type * stateJile THEN 
data addr :« RORS(iun save) 

ELSE 
IF type • fomat.file THEN 
data addr :* entry eft double (ch f b*se)-header size 

ELSE 
IF type • data file THEN 
data addr :> entry ch double (ch d base)-header>tue 

ELSE 
IF type - display file THEN 
BEGIN 
data„addr :« Z100tX»t(2*uter_dispIey); 
data byte cnt :* 2»(character set-user display); 

END 
ELSE 
IF type = s_paran file THEH 

BEGIN 
& should instmnent state be saved too T t 
rau_data_info(0); 
data addr :• rau bait [first acquisitionjiaran)-header sue; 

EHD 
ELSE 
IF type = nachine_file THEN 
nachine dunp info; 

file addrest&Dl :» data addr; 
END; " 

ENO neu,data; 

* RUTHOR— 

aftai*aa«aaaa>aaattatt*aaaai«aaaaaaaaa*aaa«akeaafta«ft*ftaaaa«atstasasaa«ata 

fl INITIAL REPINEflEHT" 

ctattaaatsaasftkaaaaaassaaaaaftaasssaaeaaaassKaafitftsttttaaaasatasssaaaaaaaa 

0 REVISION LOO— 
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•EJECT; 
connEHT 
8D0C* 

•EJECT: 
COftflEHT 
8D0C« 

HflOE-
pronpt for data 

a**i>:aaaX*(a7it**aaaia>»ataat>*aa«a**iti*taaa>«aaaaaa*aaftt**taaa>aaaaat*i 

NAflE— 
setup tape op 

Axatax*ia*aa7>taaaaaaaaiaaa«itftattaaata*afta*afta****t«a*aaataaaataaaiRaaaa 

* SHORT DESCRIPTIOH-
* display nessage prompting for data selection 

* SHORT CESCRIPTION-
* sets current tape function 

* EXTENDED DESCRIPTION— 
* This routine displays a nessage uhich pronpts the user to select 
* a data type to be recorded on, restored fron, or deleted fron tape. 
* The tape ope ratio [Rejected (tape_nbn_fn) indexes into a table of 
* nessage pronpts Jtapejjronpt) uhich displays the corresponding 
1 acknowledging the operation selected. 

* IHPUTS--

* EXTENDED DESCRIPTION-¬
* This routine sets a global variable containing the current tape 
* operation t o the selected tape operation. It is invoked by pressing 
* one the IDELETE], [RECORD), or (RESTORE) softkeys fron the tape 
* nenu. A softkey nenu of data types is then generated to provide a 
* selection of data types the user mines to delete, record, o r 
* restore, fl nessage or pronpt is alto displayed to indicate the 
* tape function selected. 

* none 

* OUTPUTS¬
* nessage pronpt on display 

* ROUTINES CALLED— 
* nacro^teli 

* ERROR CONDITIONS RND RECOVERY— 
1
 Ho range checking it done on the value of tape_nbn_fn (tape funtion 
1 selected) uhich indexes into a fixed aize table, tape_pronpt. 

* NOTES— 

* Rn error nessage is displayed if no tape or an uninitialized tape is 
* in the tape drive (and no neu nenu is brought up). 

* INPUTS— 
* op = tape operation selected fron tape nenu 

* OUTPUTS¬
* none 

* ROUTINES CALLED— 
* val jd_di rtctory 
* gen_nenu 

* RUTHOR— * ERROR CONDITIONS RND RECOVERY— 

«*t(iai*aa>i*t«taaa*a*aaat*iaaa*at**taat*aaiiaataxaa«a*ai«fttaaaaa*aaiaa*** * NOTES— 

* INITIAL REFINEflENT-
1 call routine to display nessage to select data 

aattta**aaaaitj:aa**aaaa*aaaaat*aacaaa«aaaaa*a*aa«a*aaaaaaaaaaxattta*ata>i 

* REVISION LOG— 

tttt«»*aa*atx*aai*7«a*»ttati*aaa(tataaft*aa>aiaaaa*a*t*aaiataa(*aat*aaaaii* 
(O0C-; 
SUBROUTIHE pronpt_for_data; 
hacro_tEll (select_tape_data, tape_pronpt[tape_nbn_fn]); 

* RUTH0R--

a*i>titiaa****»»«******a*a>ii;ttattaaaaaiaa«a***i*aa*«a**aia**ax>it»aat»a>i 

* INITIAL REFINEMENT — 
* IF a valid tape is in the tape drive THEH 
* Set tape operation variable 
* display tape operation prorpt 
* generate nenu of data types 

aaaaaaaa*a«aaaa*atax*iiit*a«a*aaaa**aa>!a*a*tit*tttaii*aa**a**titt»aKaaaa*** 

* REV1SI0H LOG— 

DECLRRflTION— 

PROCEDURE setup tape op (op); 
VRLUE op; INTEGER op; 
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*wc-t 

B E G I N 
IF valid directory THEN 
ttGIN 

tape_nbn_fn :» op; 
pronpt for data; 
gen nenu (DRTR1 I - E H U.1); 

END; " " -
END setup_tape_op; 
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ieaaaaaattxaataa*Aatfltaaaaaaa*aaaaatsaa*i 

•EJECT; 
COntOT 
BDOC* 

wnE--

!tn f i l e nenu 
eaXataaaaaaaaaaaaaaaaaaaaatai 

• 

* SHORT KSCRIPTIDH-
* generattt a tape f i l e nenu 

* EX1ENKD KSCRIPTIOH--
1 This routine generates the tape f i l e nenu corresspending to the 
* data type selected fron a previous nenu. The oofthey label heading 
* the f i l e nenu is updated to cerrespend to the selected data type 
* and an asterisk (•) i s placed to the nght of any f i l e label with 
1 a tape f i l e c^tairuAg that data type found i * the tape directory, 
t 

* R check i s also nade for data types uhich represent a l l registers 
* of a single data type ( i c : CRL DATA 1-8, ItftDRY 1-4). For these 
* cases, a global variable containing the current register nunber 
* selected fron a register nenu i s set to 1 , this w i l l ensure that 
* a l l registers of these data types are recorded and restored starting 
* fron register 1 to the Mximm allowed register, 

* Rn error nessage i t displayed i f no tape or an uninit ial ized tape i s 
* in the tape drive (and the f i l e new i s net brought up). 

* INPUTS-¬
* type « data type selected fron previous nenu 

* ROUTINES CALLED-¬
* valid_di rectory 
* scanJii rectory 
* neu_data 
* gen_itenu 
* printch 

* ERROR CDWIlIONS AND RECOVERY— 
* No range checking done on the value of the data type selected. 
* It is assuned that the calling routine passes a value corresponding 
* to the softkey that it pressed. 

A 
* NOTES— 
* This routine is also invoked upon selecting a register to record 
* fron or restore to for individual register data types (such as 
* instrument states, cal lata, nenory traces), 
a 

» ROTHOR-

stt*s«**tts>t*isstssuaiteatt>*tttft*Kikt***aatitt««st*s****ssi>tssts*t*i 

* INITIAL REflJBthtNT-

»Tr10R.UORK.PD8510 THU, KC 22, 1983, 10:34 Ml PAGE 17 

IF a valid tape is NOT in the tape drive THEH 
generate outer level tape nenu 

ELSE 
set up neu data type infomation for tape files and file nenu 
generate file nenu 
ican directory for tape file containing selected data type and 
place asterisk to left of corresponding file label 

:*aa*attaataaaa*.**ft*a**taat*ti*i i taaataiaataaaaa 

0ECU1RRTI0N— 

'ROCEOURE gen file n«.fiu*TType); 
RLUE type; INTEGER type; 

WJC-i 

BEGIN 
IF NOT valid directory THEN 
gen nenu(TAPE flEMJ.O) 

ELSE " 
BEGIN 
INTEGER i.length; 
ALPHA annot; 
BYTE POIHTER string=annot; 
neu_dJta (type); 
conpute tell (data type str, pronpt2[tape nbn fn]); 
IF (datj\inj)ufcble~:= (datatype <= cal_set))

_
THEN 

IF dau_type >* state^set'THEN 
reg nu« := 1; 

aen nenu" (FILE flENU.1); 
FOR l := 0 TO 7 00 

IF scan directory (0,LEFT(data type,4) OR (lO)) < 0 THEN 
& indicate enpty file: *FIl£ n --> FILE n 1 
pnntch (fieldti + S].' ); 

END; 
ENO gen_file_nenu; 

T H U . DEC 22, 1983. 10:34 Afl PAGE 18 MllW.kOK.PMSIO 

•EJECT; 
COfWENT 
8D0C* 

!*«*t****ft*aAatxata*aaa*aa* 
a 

* SHORT KSCRIPTION--
* perform tape operation on selected tape file 
a 

* EXTENDED DESCRIPTION¬
* This routine do«i the required tape operation on the tape file 
* nunber uhich hat just been selected. Appropriate tape operation 
* routines are called corresponding to the current tape operation: 
* - record 
* - restore 
* - delete 
* Upon return fron the perforned tape operations, the tape nenu is 
• regenerated (outer level nenu). 
a 
* An error nessage is displayed if no tape or an uninitialized tape is 
• in the tape drive, 
a 

» IHPUT3-
* nun «tape File nunber selected 

» ROUTINES CALLED— 
1 valid_directory 
' record_data 
1
 record_file 
1
 restore_data 
' restore file 
' delete file 
' tell 

' ERROR CONDITIONS RHO RECOVERY— 
1 No range checking is done on the value of the Tile nunber selected. 
1
 It it assuned that the calling routine passes a value corresponding 
' to the softkey that is pressed, 
i 

> N01ES-

i« t i« ta ia*ata> \a ta t i i t **a* i** i*a*at i«aa .« taaa*aaat t t taaataa* t i 

» INITIAL REFINEMENT--
1 IF a valid tape is not loaded THEN 
' re-display tape nenu and error nessage 
1 ELSE 
1 IF tape operation * record THEN 
' IF current data type resides in bubble THEN 
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i * ttaaaaaataaaas ii 

copy bubble data into tope file 
E L S E 
copy data fron RRfl into tape file 

If tape operation * rti tort THEH 
I F current data type retidet in bubble T H E N 
copy tape file into bubble 

ELSE 
copy tape file into RRfl 

IF tape operation = delete THEN 
delete tape file fron tape 

re-ditplay tape nenu 

ataaataaaaaaaaaaiatttAStftatataaataeeaaatftattftatBtaaai 

REVISION LOG— 

ot«aJBit«tttftt*ttxte***ta^ 
KCLARflT I O N -

SJBROUTINE filt chosen; 
t 
tooc-A 

K0IN 
file m m :• connand token*f-end file 1; 
If NOT valid directory T H E N 
gen nenufTRPE I W U . O ) 

ELSE -

CRSE tape nbn fn OF 
8E0IN " " 
1 nothing 1 BEGIN ENO; 
I record t BEGIN 

tell (recording_file); 
IF data_injxjbble THEH 

record data (data type,file nun, reg nun) 
ELSE 

reconl_file (data addr, data byte cnt, 
LEFTTdata type,4) 0R~file nun, -1); 

END; 
& restore t BEGIN 

tell (restoring file); 
IF data_in_bubble THEN 

restore data (data type, file nun, rtg_nun) 
ELSE 

restore file (data addr, 
LEFTTdata type.4) OR file nun, -1); 

EHD; 
& delete & delete file (data type, file nun): 

END; 
data in bubble :» FALSE; 
pop nenu (TAPE nENU); 

END file chosen;" 
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REJECT; 
connEHT 
ID0C4 

(tfine— 

reg data 
t l t l { l ! l****a«t*«* l t t t t tat t t * t tat«t t* tata«tat t t t t * t t ' •aaaataaaaeataaaatat 

SHORT DESCRIPTION— 
processes register chosen to record fron or restore to 

EXTENDED KSOtlPTIDH-
This processes the register nunber uhich has been selected to record 
data fron or restore data to a tape file. The register nunber is 
saved in a global variable uhich is used to infer* the recording or 
restoring routine of the choten register once a tape file his been 
selected. The tape file it selected fron a nenu uhich is brought up 
fron this routine. 

If a data register contains no valid data, the tape nenu is re
generated and an error nessage is displayed indicating this. 

nun * register nunber selected 

OUTPUTS-
none 

ROUTINES CULLED— 
nam 
§en_fiie_nenu 

ERROR CONDITIONS RNO RECOVERY-
Mo range checking it done on value of register nunber selected. 
It is assuned that the calling routine passes a value corresponding 
to the softkey that is pressed. 

NOTES— 

AUTH0R--

•aaaaaaaaaaaaaaaaaaaatai tftaataatttaaftaataatataatAtaataatatkeiaaaaa.'.t* 

INITIAL SEFlNEflENT— 
IF the current data type selected * nenory trace or eal data THEH 

?et corresponding offeet into bubble directory F directory entry contains no data THEH 
display error nessage indicating this 

IF data type • instrument state OR directory entry contains data 
THEH 

assign global variable containing register to record fron or 
recall to uith register selected 

generate tape file nenu headed by selected data type 

laiftattxaeaaaaataattaatsafteaatBtaaaafttastaattaaaatteaataaaafttttaeasaataa 
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" REVISION LOG— 
9 12-21-23 — check if tape function selected it LOAD or STORE 

tttfiaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaxtaaaaaaaaaataaaaaaaaaaaaaaat 

DECLARATION— 

PROCEDURE reg data; 

tm-i 
BEGIN 

IHTEGER n=REGISTER 6; 
& find index offset to nenory/cal data that contains data lgth & 
IF (datatype * nem>ry_file) THEN 
n := nen dir offset*reg nun 

ELSE ~ " 
IF (datatype = caMile) THEN 
n -.' cal_dir_offset*reg_nun 

ELSE - - --- g_ other bubble data has no directory entry & 
n := 31; & contains 28510 via nbnload initialization i 

IF (tape nbn fn » record op) OR (tape nbn fn = restore op) THEH 
IF (nbn_dir(n) = 0) AHD ftapejibn^fn * record_op) THEN-

conpute uarn (data type str" no"regjdata) 
ELSE 
gen_file nenu (data_type); 

ENO regjJata;" 
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•EJECT; 
C0fUlEHT 
«D0C* 

ia**Zaa***ataataaaaaaaaitat*tta*a«*aaaaaatattat**ftaaaaaaaataaaaa*a**taa 

SHORT DESCRIPTION— 
perform bubble operation on selected data register 

EXTENDED 0ESCRIPT1ON-
This routine does the required bubble operation on the register 
nunber uhich has just been selected. Appropriate bubble operation 
routines are called corresponding to the current bubble operation: 
- save 
- recall 
- delete (cal data only) 

Rn error nessage is displayed uhen trying to recall or delete data 
fron an enpty register. 

INPUTS— 
nun = register nunber selected 

OUTPUTS" 
none 

ROUTIHES CALLED— 
tell 
tave_data 
recall _data 
tave_cal 
clear_cal 
gen_nenu 
abort_sueep 
restart_su*ep 

ERROR CONDITIONS AND RECOVERY— 
No range checking is done on the value of the register selected. 
It is assuned that the calling routine pastes a value corresponding 
to the softkey that it pressed. 

NOTES— 
This routine applies only to instruxenT states and cal data uhich 
have corresponding data register nenus to select fron. 

INITIAL REFIHEnENT-
display nessage indicating current bubble function being done 
update current register nunber to value of register selected 
abort the sueep 
IF current data type selected * wstrunent state THEN 
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* save or recall instrument state depending on bubble function 
* ELSE 

* save, recall, or delete cal data depending on bubble function 

seftxaaaaetattaittatitataaaataaaaaaaaaaataaataataaaaaaaaataftataseaaaaAaaa 

* REV1SI0H LOG--

*«*t*il*tt***t***it***t**t*t**t***t***t»*t««tt**»*ttatt*tl*tttttt*ttt*** 

KCLARAUQN--

SJeWOUTINE rtg_cho»en; 

lDQC-4 

KOIN 
regj-m :- (IF rtg_nu- < 0 THEM IMP-ID call! 

-r»g_nu*i 
ELSE 
cois*and_token « 1 - end regj); 

IF (tape_ntm_fn * record_op) OR (tape~nt*i_fn • restart_op) THEN 
reodata 

ELSE 
BEGIN 
conpyte_tell (data_tyit_t.tr, prt»nt2[tae«_nbn_fn]); 
abort tueep; 
IF data type * atate file THEN 
IF tape_nbn fn « tave_pp THEN 
tave iataTdata addr? data byte cnt, data type, reg_nun) 

ELSE I recall op I 
KCIN 

recall type :» nomal recall; 
IF (regjwi » Ii THEN" 

recall data (ROtS(latt state), data type, prior ttate) 
ELSE 

recall data (data addr,data type,reg nun); 
EHD 

ELSE 
IF data type ' cal file THEN 
BEGIN-

IF tape nbn fn = clear op THEN 
BEGIN" 
IF clear_cal (reg nun) THEN 
beep (done_toneT; 

clearjiaran cal {reg nun); 
ENO 

ELSE 
BEGIN 

default_cal set :< reg_nun; 
hilight_on Tcnd_reg_1, cnd_reg_8); 
IF t*pe_nbn_Fn « aeve_op THEN 
tavt cal;~ 

END; 
pop nenu (CRL flEHU); 

ENO; " 
restart_sueep; 
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EHO; 
ENO reg_choscn; 
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REJECT; REJECT; 
COrmENI COflflEHT 
BOOC* tooc* 
HAftE— NflnE— 

reg pronpt nenu incr 
t*******t**********•****t*********t****************ttt****************** a****t***i*t**t**t*«**t*»**t**t*attattt****************tit*iiitt**«*t**t 

* SHORT KSCRIPTION- • * SHORT KSCRIPTION-
* pronpt user to select a save/recall register * detemines uhether to increase or decrease a nenu level 

* EXTENDED DESCRIPTION— . * EXTENDED DESCRIPIION-
* This routine displays a nessage prgnpting the user to select a * This routine returns an increnent value (1 or -1) which indicates 
* data register fron uhich to record or restore data on tape, or * whether to increase or decrease a nenu level. It is invoked by 
* fnw uhich TO delete data fron (specifically cal coefficients). * routines uhich generate the connonly used save/recall register nenu 
* The pronpt is constructed based on the current tape or bubble * depending on uhether it is generated as a result oF the [PRIOR MENU] 
* operation selected (tape_nbn_fn) anij the data type selected * key or other xeys/softkeys. 
* (data_type). These variables index tables containing the nessage * 

* nunbers and strings to create the pronpt. * fl global variable, prior_nenu, determines uhether or not the [PRIOR 
* * flEHU] uas pressed, and consequently returns an increnent of -t. 
* INPUTS— * 

* none * INPUTS— 
a • none 
* OUTPUTS— * 
* nessage pronpt on display * OUTPUTS-

• * 1 = increase to next nenu level for generating data register nenu 
* ROUTINES CRLLEO-- • -1 = decrease to prior nenu level for generating data register nenu 
* conpute tell * 
* * ROUTIHES CALLED— 
* ERROR CONDITIONS RND RECOVERY— * none 
* No range checking is done on the value of tepe_nbn_fn (tape fontion * 

* selected) into fixed size table, tapejtronpt. * ERROR CONDITIONS AHD RECOVERY— 
* * none 
* NOTES— * 

a * NOTES— 
* RUTHOR— * 
* * ftUTKOK-
* ********* lata iiii><iiiiiii*iiiii>iiii)iiiitt ******** it* ***************** t 

• ***t***tt**it***ti**t***t****t*ttt****tt***t**it*t***t*i*tttt*tt******** 
* INITIAL REFINEMENT — * 
* display pronpt to select data register * INITIAL REFINEMENT--
a * IF [PRIOR ftENU] key uas HOT pressed THEN 
********t*********t**tt*it*t***t*ti*t*********************************** * return *1 
a * ELSE 
* REVISION LDG- * return -1 
* * reset prior nenu flag 
**********t*it***i«***************** ***********************tt* it**»«***» 
tooc-. ******** t*»*****»l* •«***•* J>»****tt****»*t**t**l*»****»**l*****tt *!***««* 
SUBROUTIHE regj>ronpt; • * 

conpute_tell (data_type_str, pronptl[tape_nbn_fn)); * REVISION LOG-

**tti***i*tt*ttt****tttt<t*t**t****a***ti**i«ttttttttttat*tttt*t*tat*tt* 

SDOC-; 
INTEGER SUBROUTINE nenu incr; 
BEGIN 

IF NOT prior reg nenu THEN 

http://data_tyit_t.tr
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nenu incr :• 1 
ELSE 
BECIN 
nenu_iner :« -1; 
prior r « nenu FALSE; 

END; " 
END nenu_incr; 

THU, DEC 22. 19*3, 10:35 Rfl PACE 21 SOTnOt.I/WK.PWSIO 

REJECT; 
COflflENT 
SDOCt 

aiaa3aeafaaaaeaa**ft*ta*taaaaaattattait 

SHORT DESCRIPTION— 
displays softkey nenu oF col data save/recall resistors 

EXTENDED DESCRIPTION-
Ihis routine sets up the current eal data storage operation and 
displays the register nenu fron which to eelect a register to save, 
recall, or delete data. An asterisk is placed to the left of any 
register containing data after the nenu it displayed. 

IKPUTS-
op * value indicating a save, recall, or delete cal data. 

OUTPUTS— 
none 

ROUTINES CALLED— 
set_djta_type 
gen_nenu 
printch 

ERROR CONDITIONS AHD RECOVERY— 
No range checking is done on the value of the cal data operation. 
It is assuned that the calling routine passes a value corresponding 
to the softkey that is pressed. 

NOTES-

AUTHOR— 

eafta*xxaa*aaaaaaat**t*ai aaeatatattetaataaaanaaaeataaatsaaeaaxtaaaaaaaa 

INITIAL REFINEHENT— 
update current data type selected as cal data 
update data type annotation for register nenu 
update current bubble function selected based on paraneter, OP 
display nessage pronpting user to save or recall data 
display softkey nenu of registers 
scan bubble directory for cal data and place an asterisk to the left 
of any register containing data 

:aaaaaaaaaaaa*aaaaaaaaaaaaaaaaasaaaaaaas«aaasaaaeasA*sa**aasa«st*ft«ak**t 

REVISION LOG--
10/7/83 -

0 10/10/83 

elininated save/recall function of nenu, 
used to give a choice of uhich register to save to or 
recall fron by default {via DONE (cal) and CORRECTION 
ON keys, respectively). 
hilight default cal save/reeal! registers 

3DTnGfi.U0RK.PDS51O THU, DEC 22, 1983, 10:35 flfl 

daaaaaiaaaaaafiKaaaaaaaaiaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaftaaaaaaaaaa 

OECLRRRTION— 

PROCEDURE gen cal info (op); 
VfiLUE op; INTEGER op; ENTRY; 

£ 
IDOC-4 

BEGIN 
IHTEGER i; 
set datatype (cal_file); 
IF Ttape~nbn_fn :*"op) « clear_op THEH 

reg_pronpt; 
hilight connand (cnoLrsg_1-1*default cal set); 4 default register & 

r THEH IF HOT fix reg_nenp" 
BEGIN 
ehamje_softkey/(" ", Cnd_reg_5, 1); 
change_softkey ("* ! ", cnd_rtg_8, 2) 
fix reo nenu :« TRUE; 

EHD; " 

?en nenu (REG HEHU, nenu incr); 0R~i :• 0 T0~7 DO 
IF nbn_dir[i»1] * 0 THEN 
& indicate enpty reg: * n —> n 4 
printch (field[i*8],' ); 

END gen_cal_info; 

4 delete "pouer up" 4 
4 delete "last state"4 

SDTfl0R.U0RK.PD8510 

REJECT; 
CDIWIENT 
IDOC* 

NftflE" 
gen save nenu 

^aaaalaataXaaaiaaaai 

THU, DEC 22. 1983, 10:35 Afl PAGE 30 

itaia*aaatta*t**aft**a**a*aaaataataataaaa* 

SHORT DESCRIPTION— 
displays save/recall nenu for instrument states 

EXTENDED DESCRIPTION— 
This routine generates the softkey nenu for saving or recalling 
data. This nenu is a modification of the "register nenu" after it 
hat been displayed. For saving instrument states, only 7 registers 
are displayed to choose fron. For recalling instrunent states, 
the !th register softkey it annotated at [LAST STATE] for the 
purpose of recalling the "latt" knoun state that the instrunent uas 

fn * value indicating a save or recall data operation 

OUTPUTS-
none 

ROUTINES CflLLED-
neu_data 
gen__«enu 
blank_softkey 
change_sof tkey 

ERROR CONDITIONS AND RECOVERY— 
No range checking it done on save/recall operation value (fn). 
It is assuned that the calling routine passes a value corresponding 
to the (save/recall) key that it pressed. 

NOTES— 

, a * a t t a * * a t * a * > * t * * * t t a t a * t t * * t a * t a t * x a * * a t a t x a a t a s * t t a a a a t a a a a a t a * a a a a 

INITIRL REFIHEflEHT-
update current data type selected as instrunent state data 
update current bubble function selected based on paraneter, FN 
display nessage pmnpung user to save or recall data 
display softkey nenu of registers 
IF bubble function is saving data THEN 
delete last softkey (reg 8) 

ELSE 
modify last softkey's annotation to read "LAST STATE" 

REVISION LOG— 
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* W/10/B3 — turn off hilighta thot M y hove been on sue to tht 
* CRL use of the nenu 
* 
*t****tt*t*t*t**tti***t*****l**il*tt**ltt*tal*a*t**t**tl«tt**ttt*l*lt*a** 

KCUWRTICK'-

PRDCFDURE gen save nenu(fn); 
VRLUE fn; IHTEG£R!~fn; EHTRY; 
t 
IDOC-i 

BECIK 
IHTEGER i; 
m o data (state rile); 
hilTght_off (cnd_regj, emd_reg_t); 
tape_nbn_fn :» fn; 
regjfrompt; 
IF fix rej_nenu THER 
KG1K 

change softkey ("(POUER UP)", end ragj, 1); 
ehange_softkey ("LAST STATE", cnd_reg_l, 2); 
fix re__ntrw :« FALSE; 

EHD; 
i :- (IF fn > delttej* THEN 0 ELSE new_iM:r); 
•rior reg, nenu :• FRLSE; 
S«n nenu (REG MENU, i); 
blank softkey (5): 
blank softkey (6); 
IF fn~o recall op THEN I delete LAST STATE for non-RECALL & 
blank_eoftkey (7); 

EHD gen_save_nenu; 

SOTrW.UOAR.POBIO 

•UECT; 
COflflENT 
IDOC* 

TMU, K C 22. 1913, 10:35 Afl PAGE 32 

ftaattlaaaa'aiaaaaaataaaataatttaaaaattaaataaatattaaataaaaaaaataaaeaaeaaaxa 
* 

* SHORT KSCR1PTIQH--
' generates cal kit or nenory register nenu 
a 

* EXTENDED KSCRIPTION-
* Thu routine generates and modifies the general purpose data reg 
* nenu (REG_HEHU) for cal kit or nenory depending en the currently 
* selected data type to be recorded or restored via tape, 
a 

* for tal kits, only 2 registers are displayed. For nenory traces, 
* the first 4 registers arc displayed. Each softkey in these menus 
* uill contain an "*" to the left of the label to indicate uhether 
* the corresponding register contains data. ' 

* These menu* are displayed as part of the recording or restoring 
* sequence of individual data registers fron bubble. 

1 0UTPUTS--
1 none 
t 

' ROUTINES CALLED-¬
' h»light_off 
1 gen menu 
1 blank_tef1key 
1 printch 

> ERROR CONDITIONS ANO RECOVERY— 
i 
1 NOTES— 
1 Cal k i t data menu generates o n l y the first 2 data r e g i s t e r s . 
1 nenory trace data nenu generates only the first 4 data registers. 
1 Any CDsnetic changes to the position and nunber of registers nust 
1 be nade at this level. 

aa*ta*a*ataiaae*a*ft*aaaaitts*ftaaataatat*tatta*tftaataaft*aataaaaaaa*ftaasai 
a 
* INITIAL REFINEflENT— 
* display prompt to select data register 
* turn off any hilight* (possibly generated by use of nenu by cal) 
* generate data register menu 
» IF currently selected data • memory trace THEN 
* blank out last 4 seftkeyt 
* check memory trace directory and display "*" by data registers 
• that contain nenory 

3DTn».U0RK.PDS510 THU, K C 22, 1913, 10:35 Alt PACE 33 

* IF currently selected data * cal kit THEN 
« blank out all but first 2 softkeys 
a 
***t*ttitt*****t*itt*i***t***t*«**t*tt********i 

1 REVISION LOG— 

laitaaaaatattaataati a*f**tta*aa**aaat*t*atxataaaj 

IDOL-; 
PROCEDURE gen nbn menu; 
BEGIH 

INTEGER i; 
reg_pronpt; 
hilight_off (end reg_1, end reg ! ) ; 
gen nenu (REGjIENU.-TTena incr);" 
IF datatype = nenoryjile THEN 
FOR i :* 1 TO 4 DO ~ & display only 4 registers for nen & 
BEGIN 

IF nbn_dir[Hen_dir_offset«i) * 0 THEH 
t indicate enpty reg: • n ~ > n & 
printch (field[i*7],' ); 

blank softkey (i*3); 
END 

ELSE 
IF datatype * cal std file THEH & display only 2 registers for std 1 
FOR I := 2 TO 7 DO 
bianksoftkey (i); 

EHD gen_nbn_nenu; 

SOTfl«.WXW.PM510 

IEJECT; 
COnftEHT 
tOOC* 

NAnE-
select nbn nenu 

at**a*aa3a*f7iaa**aa**«tt*aaaai 

THU, K C 22, 19(3, 10:35 Afl 

it*tt**ttttttt**tti 

* SHORT KSCRIPTIDN-
* determine which data register menu to generate 
a 

« EXTENDED DESCRIPTION— 
* This routine determines uhich routine to call that nodifies the data 
* register nenu based on the data type selected, 
a 

* INPUTS— 
* none 
a 

* DUTPUTS" 
* none 
a 

* ROUTINES CALLED— 
" gen_save_nenu 
* genj:al_Info 
* »tn_mbn_nenu 

* ERROR CONDITIONS AND RECOVERY— 
« The last ELSE statement astunes that the data type is that of 
* MEflOKY TRACE or CflL KIT. Other data types (non- instrunent state, 
* cal) are not range checked and uill generate a full data register 
* menu even if that data type is not stored in bubble, 
a 

* MOTES— 

* RUTHOR— 

*tttit**t***t*******tt*****ti*t**********t*t**itt*tti**ttt***t**t******* 

a 

* INITIAL REFINEMENT— 
* If data type * instrunent state THEN 
* call routine uhich generates instrunent state register nenu 
* ELSE 
* IF data type * cal coefficients THEH 
* call routine uhich generates the cal coeff register nenu 
* ELSE 
* call routine uhich generates cal kit and nenory trace menus 
a 
attttit**t**ttt*****i**ti*M*i****i****ttftti**ia*tatti*i*ii*iti**i**tt** 

* REVISION LOG— 
a 
ti*a*i***i*tt******iii*tt**it**tt*t*i»ttt**ititttit it**t*tt111******1*it 

ID0C-; 
SUBROUTINE select nbn menu; 
BEGIN 

IF data type=state file THEN 
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gen save nenu(tape nbn fn) 
ELSE ' " 
If data_type»cal_file THEH 
g*n cal info (tape nbn fn) 

ELSE 
gen_nbn_rienu; 

EHO ••leet_nbn_nenu; 

SOTnCR.UORK.PD8510 

•EJECT; 
COTinEHI 
SDOC* 

THU, DEC 22, 1913, 10:35 Rfl MCE 36 

i*t*t«tttttai*at*tt*ai itaaatetaaat 

* SHORT DESCRIPTIOH-
a generate appropriate nenu baaed on tape/bubble operation selected 

* EXTENDED OESCRIf TIDH--
* This routine is called upon selecting a data type softhey to 
* record, restore, or delete fron tape. It generates the data 
* resgister nenu for data types found in bubble er the data filt nsm 
* for data types found only in RRfl. 

* INPUTS— 
* type * data type selected 

* OUTPUTS-¬
* none 
a 
* ROUTINES CALLCD-
* select nlH_ncnu 
* e»n_filt_nenu 

* ERROR CONDITIONS RND RECOVERY¬
* none 
a 
* NOTES— 
* On deleting tape files, the data registers nenu is not generated 
* far data types found in bubble nenory. 

•aaaaaaaaaaaaaai taaaaeaaaaaaatett* 

* INITIAL REFINEMENT— 
* set neu data type selected 
* IF tape operation <> delete THEH 
4 generate data register nenu 
* ELSE 
* generate data File nenu 

a****«tattaaflate*ttttaaa*a«a*tatat*aa*at*attatit*-aaa***ta*****attt«t*aaa 
* 

* REVISION LOG— 
a 
*aaaataaataaaftaa«*satta«saaa*ataaaaaa'eaaa«aeias*aaaaaataaaaaaa*kx««taaaa 

ID0C-; 
PROCEDURE gen regjienu (type); VRLUE type; INTEGER type; 
BEGIN 

neu data (type); 
IF tape_«bn_fn tt dclete_op THEN 
aeleet nbnnenu 

SDTflGR.UORX.PDaSlO 

ELSE 
gen_file_nemi (type); 

EHD sen_reg_ntnu; 

THU, DEC 22, 1983, 10:35 Rfl PAGE 37 THU, DEC 22, 1983, 10:35 Afl PACE 38 3DTMCR.UORK.P08510 

•EJECT; 
COffflEXT 
8D0C4 

iaa«ai*attatft*a*Kt*iaaaaaatfttftaaai*aa*aaa***aa**a*a* 
i 

> SHORT DESCRIPTIOK-
1 generates prior data register nenu 

' EXTENDED DESCRIPTION— 
1 This routine generates the data register nenu uhich is nodified 
k after it is displayed according to the data type represented. 
' This routine is invoked by the procedure prcvious_nenu uhich is 
1 called upon pressing the [PRIOR MENU) hey. 

* A prior nenu flag is set to indicate to the routines uhich actually 
1 generate and nodify the nenu that the nenu level is to decrease. 

* INPUTS— 
1 none 

1 OUTPUTS-
1 nodified data register nenu 

1 ROUTINES CflLLED-
1 select_nbnjienu 

* ERROR CONDITIONS AND RECOVERY— 

> NOTES-
i 
1
 RUTHOR— 
t 
k*ttka*aa*aaiatt*at*att*a***at****t*tatatiama*aaaaaaa***tifc**tatattaai*i 

1 INITIAL REFlNEriEKT-
' set prior nenu flag 
' call routine to dttemine nenu nodification 

aa*aaataat**t«*t***aataaa**aaa 

* REVISION LOG— 

*i***i**a*a*a**itatatatat*it*ti 
8D0C-; 
SUBROUTIHE gen last reg nenu; 
BEGIN 

prior_rtg_nenu := TRUE; 
select_nbn_nenu; 

END gen_Iast~rtgjienu; 

ataaat****«******aaai 

laaaaaaaaaaaaii 
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•EJECT; 
WEMIRE hpib call (typt. fn. reg); 
VALUE type, fn, reg; INTEGER type, fn, reg; 

KtlH 
Mudata (type); 
Up*_nt>fi_fn fn; 
reg_nun -reg; 
reg chosen; 

( » I>pib_call; 

l w , gee 22, iU3. t o - . K (m race «i 

•EJECT; 
PROCEDURE ulict default set ( r e g ) ; 
VALUE reg; MlEtER reg; 
hplb_call (cal_fl)e, rmjtt. reg); 

PROCEDURE save cal aet ( r e g ) ; 
VALUE ri;; INTEGER reg; 
hpib_call (cal_file, aavi_op, reg); 

PROCEDURE delete cal tet ( r e g ) ; 
VALUE reg; lNIEGElf reg; 
hpib_call (cal.filt, cltar_op, reg); 

CKIIV; 

SOTrlC«.U0RK.POI51O 

•EJECT; 
COmEKl 
t C K . 

THU, DEC 22, 1913, 10:35 Ml PIKE 41 

SHOW DESCRIPTIOS--
saves "last instrunent state" infomation 

EXTENDED 0ESCRIPIION--
Thia routine lavea a partial instrunent atate containing enough 
infomation to recomtnjct entire instrunent state. A "last state" 
is saved between changes to najor instrunent state variables, so 
that a state prior to these changes can easily be recalled without 
the user explicitly saving it auay in a register. 

INPUTS— none 

ROUTINES CALLED--
save_data 
clear_neasage 

EA80R CONDITIONS AHD RECOVERY-

K01ES--

AUTHOR--

t**a*********aae*«li*»****>t*t« 

INITIAL REFINEMENT — 
save last instrunent state in bubble 
dear nessage displaying acknouledgnent of data that uas saved 

REVISIOH LOC--

***s*t«s*»t******>(a*s**s*t***t>a*tjik*tttsa«s**>stta**t*ttst**sat**«t*i 
DECLARATION— 

SUBROUTINE save last state; EMS' 
4 
JOOC-S 

save_data (AORS(last_state).last_state_slie,state_file,pnor_statc); 

ssTma .iioitK .roisiv 

'EJECT; 
onnEHT 
:DOC» 

IPJ1E--
save 

THU, DEC 22, 1913. 10:35 All PACE 42 

*ai*t«atetiasti*******>*at«t«*t 

SHORT DESCRIPTION— 
saves an instrunent state over public HP-IB 

EXTENDED DESCRIPTION— 
This routine saves an instrunent state in response to a public 
HP-IB nnenonic. This by-passes bringing up the save/recall nenu 
folloucd by selecting a register to save the data into. 

INPUTS-¬
reg • nunber to save instrunent state in 

DUTPUTS--
none 

ROUTINES CALLED--
abort_sueep 
save_data 
rests rt_sueep 

ERROR CONDITIONS AHD AECDVERY--
none 

KOTES— 

AOIHOA-

*sesstest*t>*sssse*sssttstt*ksettse*sesseetes**stts*ssia*t*s*est>tssi 

INITIAL AEFINEHENT-
abort any sueep in progress 
call routine to save an instrunent state in register 
restart any sueep that uas aborted 

**«*t*e**tti 

REVISION LOC~ 

it*iittt>tti»t»e*t**t**t**»*it*****a**ft*ftt**i 

DECLARATION--

''ROCEDURE save (reg); VALUE reg; INTEGER reg; 

DOt-S 

hpib_call (state^file, save_op, reg); 

it*s**ti*ttttt*itii 
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IEJECT; 

CDfNlENT 

I DM* 

MAOE-
recall 

*«li^lita*ttattt**«t**aat>>*t**a***tt**»tt***a*ta****t****a*a**ta*****t*** 

SHORT DESCRIPTIOH-

racalls an instrunent state over public HP-18 

CXTEMO£D DESCRIPTION— 
This routine recalls an instrunent state in response to a public 
HP-IB lewnonic. This bypasses bringing up the save/recall nenu 
followed by selecting * register to recall the data fron. 

TNPIJTS" 
nrg « nunber to save iiwtrunent state in 

ROUTINES CULLED— 
abort_t*ieep 
recall_data 
restart_tueep 

ERROR CONDITIONS AND RECOVERY— 

MOTES-

RUT HOR— 

iaaaeaaa«aaaaaa*aaa*saa*aat*aaB«aa*aaaaaaaa**e*aaaaaaaeeaaa*aaaaae*a*«aa 

INITIAL REFINEMENT— 
abort any sueep in progress 
call routine to recall an instrunent state fron a register 
restart any sweep that uat aborted 

•aaaaaaaiai ttta*******aaaaaaaaaaaaafttaaaaaeaaaaaaa*aaaa*aa 

* REVISION LOG-
a 
a a * t t * * * t * t * * t t * t t * t * a * * * * * * * * * * * * * * t a t t e x a t a * a * a t * t * t t * t * t a * * a a a a a * * a t * 
KCLRRBTION— 

PROCEDURE recall (reg); VRLUE rag; INTEGER reg; ENTRY; 
I 
iOOC-8. 

hpib.call (state_file, recall_op„ reg); 

IHU, K C 2 2 , 1983, 10:35 ATI PAGE 44 SDTn».U0RK.PD8510 

REJECT; 

COfWENT 

800C* 

SHORT DESCRIPTION— 
recalls instrunent preset state 

EXTENDED DESCRIPTION— 
This routine recalls the instrunent preset state in response to 
pressing the "preset" key on the front panel. The sueep is aborted 
prior to recalling data and restarted after data is recalled fron 
bubble. 

INPUTS— 

0UTPUTS--

RDUTIHE3 CALLED— 
tell 
warn 
cloar,ncssege 
•bort'sueep 
rcsiart^sueep 
recall Jiata 

ERROR CONDITIONS AND RECOVERY— 
none 

NOTES-

AUTHOR— 

aaaattaataaaaaaaaaaaaaaaaaaataaaeaataaaaaaeaaaaaaaaaaaaaaataaaaaaaaaaaa 

INITIAL REFINEMENT— 
display nessage indicating data being loaded 
abort sueep 
recall data (instrunent preset state) fron bubble 
IF error in recalling THEH 
display error nessage 

restart sueep 

aa*aa>a*«*atat*ttataaaataaaa*aaaaaaaatt*aatatttaaaakaataaa*t*a*aaaa«tta 

:aaaaaaat«a«aaaaaaaaaaaaattaaaaaftetaaa*t*aa«aaaat*«*es*fte*aaataaa***«*ii* 

DECLRRRTIOH-

SU8RDUTINE recall_pre»et state; 
& 
SDCC-S. 

SDTf1GR.U0RK.PD851O IHU, DEC 2 2 , 1983, 10:35 All PAGE 45 

BEGIH 
tell (loading_data); 
abort_sueep; 
recalT_type := preset_recall; 
init softkeys; 
IF HOT recall data (RDRS(nin save), state File, preset state) THEH 
BEGIH 
clear_nesaage (recaIl_error); 
nacro uarn (recall error, preset nacro); 

EHD; 
restart_tueep; 

END recalljjreset_state; 

THU, DEC 2 2 , 1983, 10:35 Afl PAGE 46 SDin«.UORK.PD8510 

REJECT; 
connEHT 
IDOC* 

****************** 

SHORT DESCRIPTION— 
recalls "pouer up" instrunent state register 

EXTENDED DESCRIPTIOH-
This routine is called only on "pouer up" and recalls the instrunent 
state contained in a designated "pouer up" register ( 1 ) . 
Bubble function variables are initialised at this point as veil as 
tape function variables (done through an externally declared 
routine. After the data has been recalled fron bubble into RRfl, 
the "last state" infomation of the current instrunent state is 
saved. 

INPUTS— 

ROUTINES CfiLLED-

recall_data 
gave last state 
telf 
clear^nessage 

ERROR CONDITIONS RHD RECOVERY— 
R bubble failure (i.e. no 2nd bubble, broken or uninitialized 2nd 
bubble) prior to recalling data uill cause a fatal nessage to be 
displayed uhich consequently hangs the systtn (via external routine 
bubble_ok). 

NOTES--

AUTHDR--

********> i***********************************************) 

IMTIRL REFINEMENT— 
initialise tape and bubble variables 
IF data bubble is initialized and working THEH 

recall dJta fron bubble 
clear recall acknouledgnent nessage fron display 
save "last state" 

ELSE 
hang systen 

l * * * * * * * * * * * * ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ! 

REVISION LOG-
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t RSHJ.l 
M*ettafti*aeaaaiaxae*tt(ttaaia» i t alteea aeteeatasesstaaattsaMaial aaeaa* * KED Fft routines jtb ( fron Ids ) feb,19t2 
MCLARATIOH-- HRfl fft,7 
; M L 

SUU0UT1NE r«call_pouer on i t a t i ; ENTRY; * UMtNIHC uses all registers ( o r n o s t ) 
1 SO REG 0 usually A (first ) data v a l u e ( nantissa ) 
(DOC I Rl REC 1 Mually B (second) data value ( nantlasa ) 

12 REC 2 usually A d i m ) data value ( exp ) 
KCIN R3 REC 3 usually C (second) data value ( exp ) 

init_tape_ngr; R4 REG 4 used for exp arithentic 
init~softkeys; R5 REC 5 Angle delta for sin/cos t a b l e 
1cll~(ioading^data); RS REC £ Inner loop counter piaster value in 2(S) 
-tape_nbn_fn :• 0: R7 REC 7 Outer loop counter neater value in B(S) 
rajĝ nun :* 1; RS REC 1 ptr to nircoeaele nauper ( hardware nath ) 
•rior_ftg_neraj fix_regi*ei)u :• d a t a in_bubble :• FALSE; R9 REC 9 p t r to R (first ) data v a l u e 
att data type ( o t a t e file); RIO REC 10 ptr to 1 (second) data value 
IF kittli ok THEH R11 REC 11 p t r to sin cue table f u r 1 data value 
KCIH " R12 REC 12 not used ( used to be ) 

pacoli_data (AOIS(nin_save), otate_file, pur_on_etate); R13 REG 13 c o n s t a n t 12 eat r e a l l y needed 
cltar Message (eata_recalled); S REC 15 
s a w last a t a t s ; > STACK 

E«0; " " 
* 0 oeperateen between R , l data in o u t e r l o o p ( h y t e o ) 

taT? r*£an_t4Mtr_M_ttate; * 2 oeperataen Between R . I data in o u t e r le**e(data pts) 
• .4 Intial data array address — 32 b i t 
* S Inner loop counter 

•FILE fdtngr.uork; * 10 In t i l l s i a c s e array a d d r e s i — 32 k i t 

* bees the In-place dccinotion in free, uith natural enter tuiddles. 
ENU > eee BUCrlRn (1974) fig 11-»c or OmHKIB/SCMFFER (1975) fig 6.15 

* Rn outer loop o t a r t s at 1 increasing to 1/2 FFT size, uith 
* an inner loop starting at 1/2 FFT oize decreeing to 1 
* lasic buuterfly is R.B inputs 

* AH. (fl-B)«y o u t p u t s ( II io the twiddle ) 

* uses a full 360 deg sin_cos table, and attenpts to avoid npye if 
* not needed: 
* Older vension use 90 deg table 
* uas siouer 270 vs 220 nS took less space 250 vs 350 bytes 
a 

* ftajor changes fron Dave's verision uere 
* Uord uritss only to Ran — naybe diaplay ran 
' Met f i x e d to just 1024 pt transform 

EHT fft 
EHT ifft 
EXT XFB2P REGULAR 2 PT XFH 
EXT XFB20 2 PT Xffl N/0 sin/cos BPY 
EXT sine_cos 
EXT preenpt 

WFT.U0RK.PDS510 THU, PEC 2 2 , 1913, 10:35 Hll PACE 2 AfFT.kWK.POJSIO THU, DEC 22, 1913, 10:35 «B PSGE 3 

•EJECT thess t t t the FFT sale •EJECT start neu inner/outer loop pats 
hftaz EOU 3072 HALF FFT SIZE >E only used just belou a 
fftsz EOU 512 HALF FFT SIZE can be set by a paraneter FFTO BOVE.L 4(S), RS IHIT LOVER RDAPTR 
fftang EOU 4 BOVE.L R9. R10 
ifftang EOU -4 BOD.U (S). -RIO INIT UPPER PORPTR 
cpxtz EQU E BOVE.U >(S). R7 INIT OUTER LOOP progress fron 1 to 1/2 size 
iff! nOVE.U lifftang, 85 a 

LEA sine cos.L. All « NOTE: ROUIIHE ASSUBES AOORESS ARRAY DOES NOT CROSS 
BOD.L •MOOO, All • THE 64Kbyte ADDRESS TRANSITION. 
BRA FFTS a 

fft HOVE.U Hffllng, SS ANGLE BDADELTA BOVE.L (R9)>, RO get A (first) point 
LEA sine cos.1, Rl 1 BOVE.U (R5)«, R2 

FFTS: BOVE.L R11,~-(S) STORE INIT ANGLE PTR * 

HDVE.U HI, -(S) OUTER LOOP IHIT VALUE 
4 outer loop 

BOVE.L «0, -(SJ— ADR OF DATA ARRAY 

4 outer loop 

BOVE.U Ifftsz. -IS) INNER LOOP INIT VALUE FFT01: BOVE.L 10(S). R11 IHIT ANCLE PTR 
BOVE.U Hhftsz, -(S) DATA ADRDELTA BOVE.U 2(S). lit IHIT INNER LOOP CTR progress 1/2 size to 1 
BOVE.U »I2, R13 CONSTANT 12 ^ LEA XFB20, RS 

BOVE.L (R10K Rl get B (second) data point 
BOVE.U (R10)4, R3 

SUB.B R3, R2 • Find exp difference 
BVC FFT3 » check for over/underflou 
BSR ovf_R2R3 

Ffl3: BOVE.l RO. (R8)» 
BOVE.L Rl, (US). 
BOVE.U R 2 , (RS)> BOO A » B first half of butterfly 

TST.B R2 
BBI FFT31 
ROO.B R2, R3 

FFT31: SDBO Icpxsz, R9 set back A (first) data ptr 

BOVE.U (RS)i. R< 
BOVE.U (RS)., (R9)» STORE RESULT over orginal A (firet) data 
BOVE.U (RS)*, £R9)t uord untes for display ran 
BOVE.L RO, (R8)t 
BOVE.L Rl, (RS)» 
BOVE.U Ac, (AS). SUB A - 8 second half Df butterfly 

* note: no sin/cos 
ADD.B A3, R4 
BVC FFT41 
SSI ovf 84 

FFT4I BOVE.U R4, (R9)< STORE EXP over orgmal A (first) data 

BOVE.U A3, R4 
BOVE.L (A10)«, Rl get next B (second) data 
BOVE.U (R10)i, R3 
SU6.U R13, R10 reset B (second) data ptr 
BOVE.U (RS)., (RIO). STORE RESULT over orginal B (second) data 
BOVE.U (RS)», (RIO)' uord untes to display ran 
ADD.U Rl, RS 
AOD.S U S ) - , 14 
BVC, FF15I over/underflou check 
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BFFT.UORK.PMSIO 

BSR ovf R4 
FFI5I SUB.U «1, R6 

K I FF16 

THU, KC 22. 1X3, 10:35 Ml MCE 4 

OCCR IKHER LOOP 

OOVE.U R4, (R10). 
ROD.U 113, R9 
RDD.U ftcpxsz RIO 
BOVE.L Rl, RO 
HOVE.U R3. R2 
SUB.U 11 . R7 
BGT FF101 

fimshed uith inner loop 

STORE EX? 

if zero finished uith inner 
if (Motive oo nort inner 

over ordinal B (eecond) data 
inc fl (first) data ptr 
inc t (second) data ptr 
nove what uas 8 to R data 

OECl OUTER LOOP 

finished with outer loop and inner ioop*1 therefore done! 

ROD.!! 114, 3 
RTS 

WFT.UOfrx.P085.O THU, OEC 22, 1983, 10:35 Rfl FDGE 5 

inner loop enter 
note B (second) data is in R1/3 

FFTS flOVE.L (R9)»,RO 
HOVE.*! ( R » K R2 
SUB.B S3. R2 
BVC FFT7 
BSR ovf R2R3 

* nam inner loop loop point 
FFT7 LER XF(12P, R8 

IWVE.L RO, (RS). 
BOVE.L Rl, (RS). 

k BOVE.U HZ, (A»). 

1ST.! R2 
H l l FFT71 
ROD.g R2, R3 

FFI71 RDD.U RS, R11 
HOVE.U R4, (RIO). 
SUB.U Icpxsz. R9 

k RDD.U l lcpuz. RIO 

BOVE.U (R l ) . , R4 
BOVE.U (R! ) . , <R9). 
BOVE.U (RS)., (R9). 
BOVE.L RO, ( A l ) . 
BOVE.L «1, (««)• 

k BOVE.U R2, (RS). 

RDD.B R3, R4 
lYC FFI73 
BSR ovf R4 

FFT73 BOVE.U R4, (R9)» 

BOVE.U R3, R4 
BOVE.L (R9)., RO 

1 
BOVE.U (R9)., RZ 

9 
BOVE.L (RI1), (RS). 

BOVE.L (RIO)*, Rl 
BOVE.U (RIO)., R3 
SUB.U R13, RIO 
SUB.B R3, R2 
BVC FFTB1 
BSR ovf R2R3 

k ~ 
FFII1: nOVE.U (R l ) . , (RIO). 

BOVE.U (R l ) . , (RIO). 
ROD.U «1. RS 
RDD.B (R l ) . , R4 
BVC FFTIS 
ISR o»f_R4 

FFTIS SU8. II 1 1 , S 6 

set next A (Tirol ) data point 

f ind exp difference 
over/under flou check 

f u l l butterfly npy ptr 

KX R » 1 f i r e t half of butterfly 

1HCR rWCLE of ein coe table 
STORE OLD EXPWEHT" ( bogus f i r s t pass 

I to point back to preeant R ( f i r s t ) seta 
point to next fl (Mesne1) data 

STORE RESULT over old n ( f i r e t ) data 
word uritee to display ran 

nore over/underflou 

STORE FJIPOHEHT - fl ( f i r s t ) data 

load in neu R ( f i r s t ) data 

LORD SIH/C0S VALUE 
load in neu B (second) data 
while npy working 

reeet b (second) det, p t r back to old point 

under/overflow check 

STORE RESULT over old B (eecond) data 
uord urates to display ran 

under/overflow 

DECK INNER LOOP 

OFFT.UORK.PDiSIO 

EOT FFT7 
ItOVE.U R4, (RIO). 
SUB.U «1, R7 
BLE FFT9 
HOVE.L RIO, R9 
RDD.U acpxsz, R9 
ROD.U (S), RIO 
BOVE.L Rl, AO 
BOVE.U R3, R2 
BRA FFT01 

THU, DEC 22, 19«3, 10:35 AH 

loop back i f nore 
STORE EXPONENT - inner loop finish 
OECA OUTER LOOP 
or both inner and outer loop finished' 
IHIT ADR PTRS — nore to do on outer 

B (second) prefetch uill be neu A data 

* inner loop and outer loop finished Oct up neu loop conditions 

FF19 LSL.U S(S) 
ASR.U 2(S) 
BSR.U (S) 
ADD.U R5, 
BRA FFIO 

ovf R2R3 EOU " 
BPL ovf 23 
ROO.B A2, R3 
BOVE.U =H7F, R2 
SUB.B R2. R3 
RTS 

ovf 23 BOVEO ' H S O , RZ 
RTS 

ovf R4 EOU * 
BPL ovf 4 
BOVE.U tH7f, R4 
RTS 

ovf 4 HOVE.U •HS0.R4 
RTS 

OUTER LOOP DOUBLED 
INNER LOOP HALVED 
AOR DELTA HALVED 
ANGLE DELTA DOUBLED 

AFFT.UOSt.POISIO THU. DEC 22, 1913, 10:35 AB PAGE 7 

RS 

•EJECT 
EHT fftun 
untbl DEF unlZS-un1024 

DEF un256-unl024 
DEF un5l2-unlOZ4 
DEF un1024-on1024 
DEF un1024-unl024 

fftun EOU • 
BOVE.L RO, 
•BOVE.U Hfftsz 
•BSR.U I6.R O 
"LEA untbl. L, R9 
»L£fl un1024.L, Rl 3 
•AOO.U 0(A9,A0.U),R13 
BOVE.L Ri, R10 
BOVE.L RS, R9 
CLR.II RO 

k 
loop EQU • 
CBP.L R9, 
BGT suap 

no suap EDU • 
ADD.U Icpxsz, R9 
BRA un1024 
'JBP (R13) 
suap EQU * 
BOVE.L (R9), 
BOVE.L (RIO) 
SUSP R2 
BOVE.U R2, 
SUAP R2 
BOVE.U R2, 
SUflP Rl 
BOVE.U Rl, 
SUAP Rl 
BOVE.U Rl, 
NOP 
BOVE.U (R9). Rl 
BOVE.U (BIO), (R9)< 
NOP 
BOVE.U Rl , (RIO). 
'JHP (R13) 
k 
hlt test EOU * 
un!024: BE KG H10, SO 
BED bit rev 

un512: 8CKG »9, RO 
BED bit rev 

un2S6: BCHG NS, RO 
BEQ bit rev 
un!28: BCHG «7, BO 
8E0 bit rev 
BCHG «6,"B0 
BEO bit rev 
BCHG 15, RO 
BED bit rev 

unpack bit-reversing routine see Rebiner/Gold(1975) p3E5 
or 4venhein/Schafer(1975) p316 

unused, but needed to einplify indexing 

RIO 

R1 
R2 

RS has start adr for data array 
actual 1/2 fft size 

convert to an index « (fft size / 256) * 2 
naybe .L not needed look at obj code 

R13 has branch adr dependent on array size 
RIO has destination adr for data array 
R9 has source adr for data array 
RO uill be iten index 

conditional on fft aize 
dieplay ran uord writea only 

Meed fastsr algorithn 

(R9). 

(R9). 

(RIO). 

(RIO). 

conditional on fft size 

note: RO is actually 2*index 

http://I6.ro
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KH.IeORK.PfrtSIO IHU. K C 22, 1 W 3 , 10:35 «JI PAGE S 

K H G M , DO 
K B hit rev 
K M C I3.~R0 
K C tit rev 
tote I2,~R O 
K B bit rev 
KHC It,"RO 
K B bit_rev 
JSR preenpt. 1 release the preceeeor for hither priotority use 
N S 

kit rev nOVE.U K , 111 
•BO . U Rl, Rl 
RHO.U RO, Rl npy by 3 the doubled BO — to get byte index 
LER 0(RI,R1 . U ) , RIO 
•RR loop 
e 

O B 

CFIF0 . .WK.PD8S10 THU, K C 22, T U 3 . 10:35 RH PACE 1 

INTEGER CONSTANT e*p_br*_fifo_aizt:=S. 
token_fifo_size :> 1 , 
keyboard_fifo_size :« 8, 
public_]b_fifo_eize :• 1 , 
arrey_updote_fifo_sire :« 1; 

FfIF0.UOm;.ro!5l0 THU. DEC 22, 19S3. 10:35 Bn PBCE 1 

PROCEDURE init_fifo(fifo, eize, reeource, not_full, not_etipty); 
VRLUE eize."reeource, not full, not enpty;-

IHTEGER BRBBY fifol'j; 
INTEGER eize, reeource, not full, not enpty; EXTERHflL; 

PROCEDURE urite flfoffifo, nunber); 
VALUE nunber; 
INTEGER ARRAY fifo[«]; 
INTEGER nunber; - EXTERNAL; 

INTEGER PROCEDURE read fifo(fifo); 
INTEGER ARRAY fifo!1); EXTERNAL; 

BOOLEAN PROCEOURE enpty fifo(flfo); 
INTEGER ARRAY fifo[«l; EXTERHRL; 

SFIF0.UORK.PDS51O TKU, DEC 22, 1913, 10:35 BH PBCE 1 

ftCIKL,P,"fifo" 
BEGIN 

NFILE cdebug.uort; 2, debug S 
•FILE ftern.uorli; & debug 1 
•FILE fkernel.uorx; 
NFILE fkemelLuork; 
RFILE crina.uork; 
•FILE cfifo.uork; 
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SfIF0.UORK.P0!510 IHU, K C 22, 1983, 10:35 fin M H 2 

laeaaitaaaaaaaai 

IEJECT; 
COnnEHT 
iiaaataaaaaaaaaaaaaaaaaaaiaataaaataaaaaaeaasaaaaaaaaaa 

NXXILE fifo 

ENTRY POINTS: 

init_fifo(fifo, size, resource, not_full, not_enpty) 
write fifo(fifo, value) 
read_7ifo(fifo) 

(tout iret in this nodule u*e a fifo uhich mist be defined as 
follout: 

OTEGER OTCTflHT size yeur fifo't tizt 
INTEGER RRRRY fifo[-S:nie] 

Three reeource identification nunber* (rins) nust be allocated in 
the file FftlHS — one for your Fifo's resource nunber, and tuo for 
the "not_enfty' and •not_full" tienals. 

The fifo mist be initialised before MM by the call: 
init_fifo( fifo, size, resource, not^full, not_enpty ) 

Once initialized, you need not ever use any of the paraneters 
except "fifo" again. 

The purpose of this nodule is to define a fifo data-type and operators 
for it. The desire uas to hide as nuch itnouledge of the structure 
of the fifo as possible. The fifo is currently (16 Oct 81) 
inplenented as a circular buffer in the array. 

i**a*aeeaaaaaaaaaaeaaaaa**aaaaaaaaaaa**ft*aaaaafttaa*aaaaaatataaaeaeaaaaae 

GLOBAL IHTEGER ftRRAY token fifo[-6;token fifo sue); 
CL06RL IHTEGER RRRRY keyboard fifo[-6:keyboard fifo size]; 
GLOBAL INTEGER RRRRY public ib fifo[-6:public ib fifo tut}: 
GLOBRL INTEGER RRRRY array update fifo[-6:array update fifo size); 

INTEGER COHSTRNT head_index 
tail_index 
not_enpty index 
not.fulI_7ndex 
resource_index 
size_index 

• -6. 
= -5, 

8. offset! fron fifo origin. & 

SFIF0.U0RK.PD8510 

•EJECT; 
COTWENT 

ISRSSSSSSKSi 

THU, DEC 22, 1983, 10:35 Rfl PftCE 3 

•ftaaaaaeaaaaataaeaaai 

EXTFJWflL SPECIFICflTIOH FOR init.fifa 

FUNCTION: To initialize a fifo data type — includes the fifo array 
and the aiaocietcd resource number and signal variables. 

OECLRRRTIDN INFORMATION: 
PROCEDURE init_fifo( fifo, eize, resource, not_full, not_enpty ) 

VRLUE size, resource, not full, not enpty 
INTEGER RRRRY fifo.M 
INTEGER size, reeource, not_full, not_anpty 

INPUT: fifo the array in uhich the fifo uill be built 
size the tizt (naxinun index) of the fife array 
resource a resource identification nunber for the fifo 
not_full a resource identification mjnber for sienalling 
r»t_enpty a resource identification nunber for signalling-

•UTPUT: none 

ttTEWRL EFFECTS: none 

eejmesetettaaatftaaaM^ 

LOGIC INFORnflTION FOR init.fifo 

rlDCfiXStES CBLLED: none 

X*mi KFIHEBEHT: 

initialize the fifo resevrce nunber. 
initialize the fifo signal variables. 
initialize the variables in the fifo prefix (locations -6 to -1). 

a«aaaaaaiaia*aaaea*esiaa*aaaaaaaaaaaaesaaaaaaaaaaaajaaa**a 

PROCEDURE init_fifo(fifo, size, resource. notjull, not_enpty); 
VALUE size,"resource, not full, not empty;" 
INTEGER RRRRY fifofj; 
INTEGER size, resource, not full, not enpty; 
BEGIN & init.fifo I 

resource_init ( resource ) ; 
sienal_il.it ( not.full, size ) ; 
tignal_init ( not_tnpty, 0 ) ; 

fifo[aize_index] :* size; 
f if of resource index] :« resource; 
fifoinotJulOndexj :• not_full; 
fifofnot enpty Index] :« not_enpty; 
nfolhead^indexl :* 0; 
fifoltailjndwj ;s 0; 

END init fifo; 

SFIFD.U0RK.PD851O THU, OEC 22, 1S83, 10:35 fin SFIF0.U0RK.PD851O THU, DEC 22, 1913, 10:35 M PRGE 5 

IEJECT; 
COfinENT 
aataaaaaaaaaaati •aaaaaaaaaaaaaaaiaiaaaaataaaaaiaaaaaaaaii 

> EXTERNAL SPECIFICATION FOR unte_fifo 

1 FUNCTION: To insert a value into the fifo. 

1 OECLRRRTION INF0RHHTI0N: 
1 PROCEDURE urite fifo( fifo, nunber ) 
' VALUE ~ nunber 
' INTEGER ARRAY fifo[*) 
1 INTEGER nunber 

' IHPUT: fifo the fifo array 

> nunber the integer value to be inserted into the fifo 

' OUTPUT: none 
1 EXTERNAL EFFECTS: If the Fifo ii full, the calling routine uill be 
1 suipended until there is roon in the fifo to insert 
1 the value. 

iaaaeaaaaiaaa*aaaaaaa*aaaaaaaaaaaaaaaa*aaxaa*aaaaaaaxaa**aaaaaaaa*aaaajt>< 

' LOGIC IHFORnRTIOH FOR urite_fifo 

1 WOtEDURES CALLED: none 

' INTIRL REFlKEflEHT: 

1 acquire the fifo. 

' IF fifo is full then uait until not full. 
1 insert the nunber m the fifo and update the index. 
' send the not enpty signal to any process that nay be uaiting. 
' release the fifo. 

' COrWEKl: Since there can be nultiple fifo writers and only one process 
' is ailoued to mil for a signal at a tine, the "acquire" serves to 
1 both protect the "uait" and to keep tuo processes fron interrupting 
1 each other during the tail index increnent. 

taaaaaaajaa«*l*aa*a**aaaataa*aaaaaaaaaaaaaaaaa*aii**aaaaataaiaaaaaaaaaaaa 

PROCEDURE urite fifo(fifo, nunber); 
VALUE nunber; 
INTEGER RRRRY fifof): 
INTEGER nunber; 
BEGIN L urite_fifo & 

acquire( fifo[resource_index] ); 
uait( fifo[not_full_index] ); 

EHTRY; 

IF fifo debug THEH 8. DEBUG 8. 
BEGIN & if & & DEBUG & 

USTR("urite fiFo: «"); UHex(flDRS(fifo),8); 4 DEBUG & 
MHEXtnunber}; 4 DEBUG & 

http://sienal_il.it
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rai.iMK.nisio i w j . D E C a. m 3 . W-.TS m M C E ( STIFO.UOW.PDKIO leu, K C 22. 1913, 10:35 Ml PftCE 7 

CRLF; 8 DEBUG 1 
EHD: 8 if 1 1 DEBUG & 

fifoE rifo[tail index] ] :* nunber; 
fifoftail index! :• If fifoftail index) >• Fifd[eize index] THEH 0 

ELSE flfdtteil.index] • 1; 
8. increnent nodule fifo eize 8. 

eend( flfo[not_enpty_lndex] ); 
release! fifo[resourte_index] ) ; 

EJfD urite_fifo; 

•EJECT: 
COnnCKT read fifo 
aaaaaaieeiaaseteaesstaeeaaftaaattaaeesaasaaaaaaseafttaaaaaaaeeeaaiextXatak 
a 

• EXTERML SPECIFICATION FOR read fifo 
a 

• FUNCTION: To read a value fron The fife, 
a 

> KCLFeTRlIDH nFORMTIt*: 
• PROCEDURE read fifol fifo ) 
« INTEGER fdTRSY fifo['] 
a 
« INPUT: fifo the fifo array 

* sellPul: read fife the integer value fron the fifo 

' DrTERHRL EFFECTS: If the rife ia enpty, the calling routine uill be 
• suspended until tht fife is not enpty. 

• COfnZNT: Then can be only oat fife reader. 

aeaeaaaaaakaaeaatseaaeeaasaaaaaaeaeeMasaaaseaseaeaaaaaaaaeessaaasseasaa 

• LOCK IHfORreTTIlH ft* rtad.fifo 

• P W I N K E S CRLLID: none 

• H U R L REflNEHENT: 

* IF fifo is enpty then uait until not enpty. 
* renove the nunber fron the fife and update the index. 
* send the not full eignal to any process that nay be waiting. 

eateeaaaaaeeaaaeaaeeaeeasaaisasaaataaeaaaaaaaeeaeaaeaaaaaaeaasstaaaaaeea 

INTEGER PROCEDURE read fifo(fifo); 
INTEGER RRRRY fifol1]; ENTRY; 
BECIN 8. readjifo 8 

wait( fifo(not_enpty_index] ) ; 

read fifo :* fifo[ fifo[head index] ]; 
IF Fifo debug THEN ' 1 DEBUG 1 

KClS 1 if i, I DESUC I 
USTRCreed fifo: 1'); UHex(RDRS(flfo),8); I K1UC 8, 
wH£X( fifolfifothead index]] ) ; 8 DEBUG i 
CRLF; . " 8 OEBUG 8 

ENO: 8 if 8 8 DEBUG 8 
fifolhead index] :• I f fifolncad index] >< fifotsize index] T H E N 0. 

ELSE fifo[head.index] • 1; 
L incrsnent nooulo fifo size 8 

seixK fifofnot full index] ); 
END read.fifo; 

SflfO.UOK.POJSlO THU, DEC 22, 1983, 10:35 HM PACE 1 FFIF0S.UORK.PDI510 THU, DEC 22, 1983, 10:35 Rfl PRGE 1 

•EJECT; 
COraiENT enpty fifo 
ea>t*aeftaaa»*a*tt*i*aea*i**aaa**e*«s*ai«**«a**t*««t*****tt**ta****t?**ts 

> EXTERHflL SPECIFICATION FOR enptyjifo 

" FUHCTIOH: To return true if the fifo is enpty. This enables a routine 
* the Chech for an entry in a fifo uithout being euepended 
* until the fifo is not enpty. 

NFILE efifo.work; 

EXTERNAL IKTECER RRRRY fifo sup brx[-C:sup brk fifo size]: 
EXTERNAL IHTEGER ARRAY when fifo(-C:to«en fifo eize]; 
EXTERNAL INTEGER ARRAY keyboard fifo[-6:keyboard fifo size]; 
EXTERNAL INTEGER ARRAY public lb fifo[-6:public ib fifo size]; 
EXTERNAL INTEGER ARRAY array update fifo[-6:array update fifo size]: 

* DECLARATION INFOSriATIOH: 
« BOOLEAN PROCEDURE enpty fifo( fifo ) 
" INTEGER RRRRY flto[<7 

* INPUT: fifo V™-rhe fifo array 

» OUTPUT: enpty_fifo true if the fifo is enpty 

« EXTERHflL EFFECTS: 
* none 

aata«tee>*a*»Mltii«*t****x*****ft****iaJt>te*ft*aa»e****Jtaa**ll* ateasaaxtx 

» LOOK IHFORnATIOH FOR enpty.fifo 

» PROCEDURES CALLED: none 

» IHTIAL REFINEHEHT: 

* acquire the fifo. 
* return TRUE if fifo is enpty, false otherwise. 
* release the fifo. 

••«axt*xxx*sxi*ift*t*tixx*x*«ft>xxai*s*xeattxsxxxt**xx*xtss«*ssesss*axaxix 

BOOLEAN PROCEOURE enpty fifo(fifo); 
INTEGER ARRAY fifol']: 
BEGIN £ enptyjifo I 

enpty_fifo~:= HOT pendingt fifo[not_enpty_index] ); 
END enpty_fifo; 

EHTRY; 

END! 
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P/L1.UORK.POIS10 THU. DEC 2 2 , 15S3, 10:35 ffl FflGE 1 W L I . I R M . P 0 S 5 I 0 THU. PEC 2 2 , 1983, 10:35 Bfl PAGE 2 

nsns.s •CC nesx 

HED TYPE 2 M I T H T C T I C - APR 25 84 NEC2 HOVE.L ItZ.-(S) SAVE R2 

Win FLTPT,7,-DDS/jtb HP» 83" HOVE.B R0.R2 
EHI l»02,PMI2H,Pffl)2n,inr2T,f^ CLR.B RO 

EHT 3 W 2 . S l K R , S U « 2 n , S W 2 T . n K 2 , S t r c « ^ REC. L RO 

E H T CrM,CnP2«.Cnren,CI»?2T.OTi2.CPR2«,C»«2n,CP«2I •VC NEC20 

EHT ADDZG.SUBZG,SBRZG,CnPZG,CPRZG L S R . L 11, RO 
EHT IIPYZG,DIV2G.DVR2G ROOO.B 1 1 , K2 
EHT 0VR2.DVR2A,DVR2n.0VR2T,DIV2,DIV2A.DlV2n,DTV2T BVC NEC20 

E H T M)DZ,IIDO2A,n0D2C HOVEO 'H7F, R2 

E H T CHV24,CHV25,CHV31 ,C«V32,CNV41, C*42,CleV51 ,CNVSZ MEC20 nOVE.B R 2 , RO 

E N T C«V13,C«V23,CHV14.C«V15 BOVE.L (S)<, « 2 

E H T MS2,W«JS2,NEG2,RN£G2 RTS 

E H T r»Y3,IIPr3R,rlP»3n,riPY3T.r»^3G Rf«JS2 TST.L Rl 
* BCC H B X 

EXT LINl2fl.U)R2tI,LfiR2T,LDp^ W C C 2 EXG BO,11 

EXT R W L f . S U B l / . l i i W . l r K X P . W Y m NEC2 

E X T iin»,iLrxc,DTVFP,rrfNin,nPYDi EXG RO.Rl 
* R S S X RTS 
RO REG 0 « 
Rl REC 1 npTZT JSRX LDR2T 

R2 REC 2 M R HPY2 

R3 REC 3 •FTTJI JSRX LDRZH 

It REC t BRA HPY2 
C REC 13 nPY2G JSRX LDR2C 

II REG 14 IRA fiprj 

3 REG 15 MPY2B JSRX LDR2A 
* »PV2 HOVE.L R l , LLDBO 

« RS H U M RS RERSONRSLE THESE ROUTINES RTTEHPT TO DUPLICRTE AOD.B RO, Rl 

• L Y N N'S PRESEKT CtOOO FLOATING POINT ROUTINES, RUT USING BVC HPY20 

« THE 85101 HATH HARDUBBE UHERE POSSIBLE. THE BASIC ICHOUH BPL HPY21 

« DIFFERENCES ARE HOVEO •H7F, Rl 

» 1. REPRESEH1RTIDH OF 0: irHN SOtTETIHCS USES 0*2-0. I PREFER 0 ' r - 2 M K B HPY20 

* THESE ROUTINES PRESENTLY HAVE CHECKS A D D E D S O THEY CAN HPY21 rtOVEQ •HtO, Rl 

« GRACEFULLY ACCEPT LYNN'S " 0 " BUT TKEY KILL OUTPUT 0'2 " N HPY20 CLR.B RO 

• UHERE H IS AT LEAST 32 STtALLER THAN INPUT EXPONEHT. B O V E . L RO, HPYLF 

' 2. THESE AOUHTINES ASSURE R O R H A U Z E D INPUTS. SOrtE UILL REACT IIOVE .L LLOAO, RO 

* DIFFERENTLY THAN LYNN'S TO U H N O R H A U Z E O INPUTS. HOUEVER, • CLR.B RO 

" ALL OUTPUTS SHOULD BE fULLY H O R n A U Z E D EXCEPT 0. DIVIDE « T S T . L RO 
• HAY HOT OUTPUT NORflRUZED RESULTS FOR UHNORHALIZED DIVIOENOS. * BED HPYRT 

< 3. THESE ROUTINES ATTEHPT TO RIGOROUSLY CHECK FOR ANY POSSIBLE ROO.B ROEXPtl, Rl 

• EKPOKEKT UNDER OR OVERFLOU. HO PRESEHT ATIEI1PT IS HADE T O BVC HPY22 
• IrtPLEHENT GRADUAL, OR EVEH ACCURATE, OHOERFLOU. II JUST BPL HPY23 

« fORCES THE EXPONENT T O THE LIBIT («2S5 OR - 2 5 6 ) . HOVEO •H7F, Rl 

• 4. NO RTTEHPT UAS HADE T O APPROACH L Y N N'S LEVEL O F CODE COHPACTIOH. BRfl HPY22 

* 5 . 1HE BCD ROUTINES UERE HOT ADDRESSED AT ALL SIHCE THE BCD HPY23 nOVEO 'HBO, Rl 
» F1ATH TYPES SHOULD BE DROPPED, IN nY OPIHIOX. BPY22 HOVE.B R l , RO 

ft HPYRT RTS 

» N O PRETEHSES ARE HftOE REGARDIHC THE B P P U C A H L I T Y , L E G I I M A C Y , fl » CORRECTNESS, OR PERFORnRKCE O F THE FOLLOUING IOUIIHES. THEY fl 1 HERE DONE JOLEY TO CAIN EXPERIENCE UITH THE HARDURRE FUILTIPLIER a> 

° M D 10 PROVIDE R TEMPORARY SOLUTION TO THE LACK DF THE PROJECT'S • POSSIBLE PROBLEH UITH THIS BOD (SUB. CUP) ROUTINE H A Y RESULT 
" K F I X I T l t W R W InPLEnENTAIION OF ITS DUN SOFTUARE PACK. 

» UHEN X*2Ti IS ADDED TO 0«2*1 UHERE a > R. II UILL LOSE (6-H) 

fl 
a BITS OF X IN T « BaCNHENT OPERATION. THIS mSSEHTLY DOESN'T SEEn 

98S2 T S T . L N O » S I C M F I C R H T ENOUGH I D UORR? ABOUT In M M C T I C A L SITUATIONS. 

a 

SFLT.U0RK.P0S51O THU, DEC 22, 1983, 10:35 An PAGE 3 RrLT.UORK.PDSSIO THU, DEC 2 2 , 1913, 10:35 Rn PAGE 4 

ADD2T JSRX LDR2T CHP2T JSRX LDR2T 

BRA ADDZ IRA CT1P2 

BDD2n JSRX LDR2H 01P2H JSRX LDR2n 

BAA AOOZ BRA CHP2 

BD02G JSAX LORZG CHP2C JSRX LDR2G 

BRA ADOZ BRfl CHPZ 

RDDZA JSRX LDRZA CRP2A JSRX LDR2A 

ADDZ HOVE.L R 1 . L L D W IRA CHP2 

AODZB BNE ADD201 CPR2T JSRX LDR2T 

HOVE.B "HSO, Rl BRA CPRZ 

BDD201 H O V E . L AO, LLOAO CPR2R JSRX LDRZH 

BNE ADD202 BRA CPRZ 

HOVE.B "H80, RO CPR2G JSRX LORZG 

ADDZ02 SUB.B R l , RO BRA CPRZ 

BVC A0D20 CPA2R JSRX LDRZA 

BPL ADOZ! :\ CPR2 EXG Rl.RO 

MO.Ft RO, Rl CIIP2 BSR SUBZ 

HOVE »H7F, AO '• CLR.B RO 

SUB.B RO, Rl T S T . L RO 
BAR A0020 RTS 

ADD21 HOVEO *HSO, RO fl R0D20 HOVE.B RO, RODLF+t «HOOZT JSRX LDRZT 

BDI ADDZ2 • BRfl HODZ 

AOD.B RO, Rl Rl HBX EXPONEHT »nOD2n JSRX LDRZH 

ADD22 HOVE.L LLDFC, RO 
4
 BRfl HODZ 

" CLR.B RO H0D2G JSRX LDR2G 

• 1ST. L RO BRA H002 
» BEO ADOPT nOD2fl JSRX LDR2A 

ADD.B ROEXP+1, Rl BRR H002 

BVC ADDZ3 *!I0R2T JSRX L0R2T 

BPL P.DD24 • BRA HORZ 

HOVEO >H7F, Rl •NIR211 JSRX LDRZn 

BRfl ADDZ3 » BRfl HORZ 

BDD24 HOVEO "H80, R1 »nDR2G JSRX LDRZG 

RD0Z3 HOVE.B R l , RO » BRfl HDRZ 

ADDR! RTS •HDRZA JSRX LDRZfl 
» •HDR2 EXG RO.Rl 

SUB2T JSRX LDRZT nooz HOVE.L RO.-(S) 

BRR SUBZ HOVE.L Rl.-(S) 
SUB2H JSRX LDRZn BSR D K Z HOT TOO SURE Jib « HOO y ecte like 

BRfl sue: BSR CNVZ3 BBOUT THIS ACCURACY « HOD y/2 

SUB2G JSRX LORZG BSR CNV32 FOR fl HOD FUHCTIOH 

BRfl SUBZ BSR HPY2I 

SUBZA JSRX LDRZfl BSR SBR2T 

BRA SUBZ RTS 

SBAZI JSRX LDRZT * 

BRfl SBRZ 0IV2T JSRX LDRZT 
SBRZn JSRX LDRZH BRfl DIVZ 

BRfl SBRZ oivzn JSRX LDRZH 
SBRZG JSRX LORZG BRR DIVZ 

BRfl SBRZ DIVZG JSRX LDR2G 

SBRZfl JSAX LDRZA BRA DIVZ 
SBR2 EXG RO.Rl 0IV2A JSRX LDRZA 

SUBZ HOVE. L R l , SUB LP BRA DIVZ 

BRA ADOZB DVRZT JSRX LDRZT 

BRR DVRZ 
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«l[.MK .n>>510 

IVRai JSRX LDR2H 

BRR DY82 

•W2G JSRX LDS2G 

BRR DVRZ 

•WCT JSRX LDR2R 

DVR2 EXG R0.R1 

H W 2 IIOVE.L R2.-I3) 

nOVE.B R0.R2 

SUB.B R1.R2 

BVS F1X00V 

CLR.B RO 

CLR . B Rl 
SURF- R2 

CLR R2 

TSI.L Rl 

•EO DV2R0 

ML DIV21 
BEG.L Rl 

•vs Divni 
MOT R2 

0JY21 TST.L RO 

IPL DIV22 

•OT R2 

NEG.L RO 
•VC DIV22 

SURP R2 

I3R FIXP1 

M B DIV23 
0IY22 SURP R2 

0IV23 ITSI 130, R1 

BNE DIV24 

RSL . L R l , RI 
BOO . B II, R2 
BVC OIV23 
BRR FIXOOV 

DIV24 CBP.L R l , RO 

BLT 0IVZ5 

RSR. L >1, RO 
RDD.B I I . R2 

BVC DIV24 

BRR FIXOOV 

DIV25 HOVE.L RO 

IIOVE.L Rl 

HOVEO 1 5 , RO 

NEG . L Rl 
BRR 0IV26 

DTV2C1 SUB. L LLDB2, 
BIV26 L S R . L B I . Rl 

BOVE.L R l , DIVFP 
SUBQ « 1 , RO 

BLE D1V27 
CLR. I Rl 

BUR DIV2S1 
D1Y27 IIOVE.L LLDBO, NO 
* CLR.I RO 
« IST.LRO 

TWI, KC 22. 1*13, 10:35 Btl B H 5 

conttfiti OF BO i* divide by Rl — rtrtd RO 

jtb f i x 

jtb fix 

LLDFIO 

LLDB2 

Rl 

RFLT.U0RK.PDI510 

CNV31 CLR.L Rl 
DM32 ROVE. L BO, BYNRfl 

BOVE.L LLDBO. RO 
BOVE.B ROEXPtl, RC 
ROO.B «31, RO 
RTS 

THU, «£C 2 2 . 1513. 10:35 Rfl PBCE 7 

CRVI4:CNV24 BSR CNV23 

CHP.L *032767,RO , 
BGT C2410 

CHP.L •D-32768,R0 

SLT C2420 

RTS 
C2410 HOVE •032767.RO 

RTS 

C2420 HOVE 'HSOOO.TCO 
RTS 

'HSOOO.TCO 

ft HED TYPE 3 HULTIPLY 
* HRn HPY3.7 -

np»3T JSRX LDR2T 
BRR HPY3 

HPY3H JSRX LDR2H 
IRR HPY3 

HPY3G JSRX LDR2G 
BRB HPY3 

HPY3B JSRX LDR2B 

HPY3 HOVE L RO, HPYOI 
HOVE L Rl, F1PYDI»4 
HOVE.L HPYDItS, RO 
RTS 

« 67.13-73.13 uS 

« RODEO TEHP TILL 1510 UBRRRY RHO LYNN'S LIBRRRY BECOHE HORE IN SYCN 
* BELIEVE THIS IS » 3Z'3Z=64 BIT 

ENT HPY3L 

SUBO.L N4,S ' HBKE ROOH IN S1RCK 

CLR.L -IS) INITIALIZE PRODUCT AREA 

HOVE.L RO,-(S) SAVE HULTIPLICANO 

nuui R1.R0 LOU ORDER PROD 

BOVE.L RO,S(S) 

HOVE (S),RO HID PROD 

HUUI Rl.RO 

BOO.L RO.S(S) 

BCC HV21S 
ROOD • 1,4(S) 

SUflP Rl USE HSH OF HULIIPUER 
HOVE 2(S),R0 

HULU B1,R0 HID PROD 

ROD. L R0.6(S) ADD TO OTHER HID PROD 

BCC HY220 CARRY INTO HIM PROD 
BDOO •l.4(S) 

BOVE (S),RO 

THU. DEC 22, 1913, 10:35 Btl PIKE C WLT.UutK.PDISIO 

• BED DIV29 

TST.L R2 

•PL DIVZ! 

NEG.L RO 

0IV2I HOVE.I R2, BO 

DJV29 CLR.L Rl 

HOVE KHEXP, R2 tx 

HOVE.L ( S ) . , R2 

RTS 

DV2R0 HOVE.L *H7PFFFF7F,RO 

IRR DIV29 

FIXOOV: IST.B R2 

RII DVZRO 

HOVE.L -1110, RC 

M B DIV29 

DIVnl SUSP R2 

NEG.L RO 

BVC DIV2I 

>SR FIXP1 

M B 01V2I 

PIXP1 LSR.L «1, RO 

BOOO II, 12 

•VC 0TV30 

RODO ( 4 , 3 C L O M C I 

BRR FIXOOV 

O I Y » ITS 

OfV13:CNV23:CNV1S:CWr25 IST.B BO CfJNVERT TO OOUBLE 
BGE FINOI 
CLR.L RO 
RTS 

FINOI CHP.B -032,10 
BGE FIXOV 
HOVE.L R2.-IS) 
HOVEO 131,R2 
SUB.B R0.R2 
CLR.B RO 
RSR.L RZ.RO 

« ROUNDINC «•«• ,xttnd Kid cjrry bit till lnt bit thifttd out 
BCC FIX03 
RDO.L Nl.RO 

FIX03 HOVE.L (S)..R2 RESTORE REG 
«IS 

x 

FIXOV TST.L RO 

BLT FXOVN 

HOVE.L »H7FFfFFFF,R0 

RTS 

FXOVN HOVE.L •HIOOOOOOO.RO 

ITS 

ft 
CNV52 EXTS 10 

CNV42 EXTS.L NO 

M B CHV32 

CNVS1 EXTS 10 

CNV41 EXTS.L RO 

AFLT.UOHX.PM510 

HULU Rl.RO 

BOD.L 4fS).R0 

F1XUP UP SIGH 

THU, DEC 2 2 . T9I3, 10:35 RH PACE I 

SUAP 

BGE 

SUB.L (S),R< 

HY230 TST.L (S)« 

SGE HYZ40 

SUB.L Rl.RO 

HYZ40 AODQ.L 04,S 

HOVE.L (S)«,R1 

RTS 

END 

R1 

HYZ30 

HIGH PROD 

GET HID PROD 

CLERN UP STACK 

RETURN TO CALLER 
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RfHT.BORK.PDSSIO IHU, DEC 22, 1983, 10:36 f t ! PAGE 1 

RSHB.B 
HED 
Hflfl FBT,3,"JH JULV 28,1982" 

ENT fornat integer.fomat double,fomat quad,fomat real 
ENT fomat~3_cnpx,bcd_of_7nt 

ENT DIu3L,HEC2,TEHI,HPY2,nn3l,CrlP2,CHVE1 

nsh REC 0 
lah REC 1 
exp REC 2 
a 
RO REG 0 REGISTERS: HGSKL - 4 FES 1980 
Rt REC 1 
12 REG 2 
13 t£G 3 
•4 REG 4 
RS REGS 
IK REC C 
R7 REG 7 
Rt REG 8 
R9 REG 9 
RIO REC 10 
R11 REC 11 
RI2 REG 12 
R13 REC 13 
•14 REG 14 
115 REG 15 
C REG 13 
H REC 14 
S REG 15 

ORB 
•xp l e t ter : HEX 6570 

HEX 6EED 
HEX 6020 
HEX 684D 
HEX 4754 

ORR 

f,P 
n,u 

k.n 
C.T 

RFHT.U0RX.PDS510 TMU, DEC 22, 1983, 10:36 Rfl PflCE 2 

Converte a data value into an ASCII string for output to display, 
HP-IB or whatever. 

R large nunber of foraats are available • 
see exenplee 

fixed, Floating, powers of 
3,fixed or free f ield,etc 

Rl l fixed fomats art right jus t i f i ed . 

l ining approx GOO - 900 uSec oeptnding on input values and optiona 

call ing protocol: 
RtPHB PfuTCESURE fomat inteseKvalue.etr.fttcede): 

VRLUE value,etr.fntcode: 
IHTEGER value; RLPHR s t r ; DOUBLE fntcode;EXTER«L; 

ilPHR PltOCEDURE f t m a t doublelvalue.etr.fntcode); 
VRLUE value,etr.frrtcode; 

OOUBLE value; BLPHB str ; DOOJLE fntcode; EXTERMPL; 
•LPHR PIcOCEDlFE fomat tuedlvalue.etr.fntcadt): 

VALUE value.atr.fntcode; 
BUM value; RLPHA str ; DOUBLE fntcode; EXTFJUML: 

ALPHA PROQDURE fomat r ta l (value,s tr , fntctdt) ; 
VALUE value,etr.frrtcode; 
REAL value; ALPHA str ; DOUBLE fntcode', EXTERNAL; 

ALPHA PROCEDURE fomat 3 ciesxlvaiue.str.fntcode); 
VALUE value.str.fntcode; 
USERS value; ALPHA str ; OOUBLE f«tcode;EXTERHAL: 

etrt*fonut(X,ttr,Z3000A05); 
USTR(fomatiy,string,fntcodel); 

value: R IHTEGER, DOUBLE, OUBO, REAL, or USER3 
s t r An ALPHA (32 adra value) where the string ie be created 

{-1] location nust be setup 
fntcode:A DOUBLE containing the fomatting instructions 

An alternative calling sequence that ia valid ia fntcode ae 
tuo integers or four bytes 

Variable allocation 
stack 

a 2sb lab « 
12(t1)« neb 3sb * fntcode 

t 2tb Isb * 
Km* nib 3sb « s t r odrress 

leu • 
4(H)* HSU * r t r bddrass 

Isw * 
( » ) » nsu 1 eld fl 

a -2b - l b » flags [ ieading_digiti 
•4(H)" -4b -3b « Qxponent 1 o.xpontnt/3 

t̂ nT.«ORK.PD!5lO IHU, DEC 22, 1933, 10:36 Rti PRGE 3 

flag*: 0:No exponent 
1:trailing zero delete ( if in decinal part,Hot fixed 
2:nantieaa value zero 
7:Neg input value uidth) 

RO HSU or value RS next char pointer 
Rl LSU (if needed) 
R2 exp — pouer of ten 

[ftll**a»*jJtMftM^ 
TO BE DONE 

inprove speed of internal fomat to RSCII conversions 
m t i * t * * * * * * i 

-fntcode COOING 
12(H) 

bit 31 H/U 
bit 30 output code 0*decwal 1=hex 
bit 29 fixed uidth 0«off 1*on (leading spaces,trailing zeros) 
bit 28 fixed sign 0*Off 1*on (force aluays) 

bit 27 N/U 
bit 26 exponent typel 
bit 25 exponent type2 
bit 24 forced exp 0=off 

RfflT.gORK.PDS510 

EJECT 
FORflRT EXflnPLES 

fntcode 
30000*03 

3OQ50a03 

30000aOO 

OOOOOaOO 

211OOa02 

011O0aO2 

01OO0R0O 

26OOOF08 

04000F08 

THU, DEC 22, 1913, 10:36 Rn 

ix uidth of 10 chars-Floating point out 
3 decinal digits 

ix uidth of 10 chars-Floating point out 
3 decinal digits — round gthflSu 

ix uidth of 10 chars-Floating point out 
NO decinal digits 

iax uidth of 10 chars-floating point out 
NO decinal digits 

ix uidth of 10 chars- forced exp 43 
000D.DDE03 

iax uidth of 10 chars- forced exp +3 
D0OD.DDEO3 -- trailing zeros delete 

Iflx uidth of 10 chart-integer fornat- no exp 
NO decinal digits 

ix uidth or 15 chars-letter exp (pouer of 3) 
8 decinal digiti 

iax uidth of 15 chars- pouer of 3 exp 
8 decinal digits 

1 digiti plus leading space 

0 nomal 0 n/u 1 sci(3's) 1 letter 
0 1 0 1 
1»on 

13(H) 
bit 23-20 (7-4 of 13(n)):Forced exp in powers of three 

(range *-7 • 3 = *-21 ) 
bit 19-16 (3-0 of 13(11)): Round digit 0* no rounding 

1= round 2ndf1SD 
to 15* round LSD 

14(11) 
bit 15-8 uidth: nax string uidth (range 1-27F — 1 to 127 decinal) 

if 0 use inputted itring's [-1] val 
15(H) 

bit 7-4 exp offset: the decinal exp ii offseted ( range 0 - XF ) 
estenially a pouer of ten scaling 

bit 3-0 decjJigiti: nax * of digiti to right of decinal point 
if fixed uidth not set and trailing digits 

zero, then do not output zero digits 
if 0, no decinal point (range 0-IF, 0 to 15) 

and if forced exp=0 then integer fomat 
in hex/bin nodes, nunber of significant digits 
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*UEC1 
f o n u t integer EOU 1 

EXTS.L «0 
ferni t double EOU « 

I I I * 11,1-4 
ITS! 
IE0 ess 
ISR 
IS* 
mn 

THU, KC 22, 1913, 10:36 on 

•6.12(H) 
fdOOl 
ehecx_str_uidth 
ewtput_leading_spacei 
output'hex chars 
fdsx 

chock output code b i t ( 0>dccinei 1»hex) 

fdOOl JSR CRV3a convert double to bed — deetorye req R0-R47 

ISR 
ISI 
ISI 
•St 
ISI 

molding 
csidiutt_CKp velue 
chock etr uidth 
cKechjie'did.uidth 
output.escii~data 

oeed to do here to i n i t pointere 
u i l l oleo output loading spaces 

fdex £011 • 

fexi t HOVE.L l(n),R9 
S W . L >g,m 
oovi n,r» 
SUB.B 11,00 
HOVE.I HO, (It)) 

exit IIOVE.L R9.R0 
a 

mix n 
HOVE.L (S)»,B8 
BOOO ' 01 , S 
jnp (RS) 

conpute tetters outputted(sub etart fron f inish) 

nave • chars to etring length 
leave in RO string address 

unwind procedure call 

ronove parent Ten 

BTBT.IaOn.PMSIO 

fomat real EOU • 
H.I-4 

THU, KC 22, 1 « 3 . 10:36 Rfl PBCE 6 

LIN* 
BIST 

BSR 
BSR 
BSR 
BIB 

a 
ErOOl JSR 

BRfl 
frex BRR 

•6,12(11) check output code bit( O-eecirial 1'hex) 
frOOl 
check_str_uidth 
output_leading_spacei 
out put _hex_< h J rt 
frex 

CHV2a 
fdecitul 
fexit 

convert real to bed — destory reg RO-R*t,RS* 

fomat quad EOU * 
LIKK n,«-4 
BTST 16 ,12(1.) check output cooe bit( 0*eecinal 1«hex) 
BEQ fqQOl 
BSR check_»tr_uidth 
BSR output leadmg_ipacet 
CnP.8 "DS.R?" if non than 8 digits output ASH digits first 
i\l fqlOl 

SUB.8 «S ,R7 
flSR output hex chars 
nOVE.B R8.R7 " 

fqlOl EXG R0.R1 nove LSH in 10 to outputted 
BSR output hex chars 
BRR fqex 

* 
fqOOl JSR ChVRa convert quad to bed — dest 017 reg R0-R4 7 

M R fdecinal 
fee* M R fexit 
s 

- I W T . W R K . P M S I O THU. PEC 2 2 , 1983, 1 0 : 3 6 RH 

*EJECT; 
* fomat_3_cnpx converts a USER3 nuiiber into a string the consists 
* of the RERL.IRRG value. Each of the values are fornatttd accord to' 
* the fntjrode inputted. Both results are returned m the single string 
* provided and are seperated by a 
fomat 3 enpx ESU * 

LINK n,tt-4 
BTST R6.12(H) check output code bit( 0*decwal 1*hex) 
BEQ fcOOl 
BSR check_str_uidth 
BSR output_leading spaces 
CHP.B «D4,R7~ if~nort than 4 digits output USH digits first 
BLf fqlOl 
SUB.B K4.R7 
BSR output hejt^chars 
nOVE.9 W.R7 ~" 
BRfl fqlOl nove LSH in RO to outputted 

(cOOt HOVE.L S(H), "it 
ROVE, a -ICRS), R6 nax string length 
HOVE.U R6, -(S) 
SUB.B •2, 16 nake r-oon for aeperator ", " 
BSR. B •1, R6 divide by 2 — two equal substrings 
HOVE.B R6, -ICR!) 
JSR CRVEI 

« EHO RO, 11 it use to do inag then real 
HOVE.L Rl, -IS) aave inag part 

BOVE.L 12(H), -IS) fnt code 
HOVE.L UK), -(S) alpha ptr 
BSR fomat. real conv real part 

HOVE.L (S)t, RO get inag part 
HOVE.L K B ) , R8 
HOVE.B -1(RJ) RS get nodified length 
HOVE.B (RS) R6 D chars so far 
EXTS.U R6 
ADD.U So, IS adjust ptr to free space 
HOVE. 6 (R8) R6 
HOVE.U R6, -IS! save last char of first substring 
HOVE.B RS, (RS) set substring nax length 

HOVE.L 12IH), -(S) fnt code 
HOVE.L RS , -IS) alpha ptr 
BSR fornat. real conv inag part 

nOVE.L RO , RS restore nodified ptr 
HOVE.U (S)t, R6 

restore nodified ptr 

HOVE.B R6. - («8) reinsert first substring's last cha 
HOVE.B (Rt). BO save second substring's length 
HOVE.B = ',, (RS) insert "," 
AOD.B •1, RO add to length for seperator 
BOVE.L J(H), IS retsore orginal alpha ptr 
ADD.B RO , (R9) conpute total string length 
HOVE.U (S)t, R6 
HOVE.B R£, - (R9) restore orginal nax length 

BfHT.UORX.POBSIO 
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•EJECT •EJECT 
chick ttr uidth EOU • linit fnt_codc volute coneietent uith ttr value a 

IIOVE.L l{n),R8 • rounding uill take the 16 bed digita in BOlnSHI/RHLSX) and round 
HOVE.B -l(lt!),"6 get nax etring length 4 at the specified digit LSD«l5,2nS8*1 and 0 neane no rounding. 
BC1 caul * Rll the less singficant digits are set to zero, and 5 le added te the 
novE.tiot, te linit nax etring length to a nin of 1 * digit to be round, any carry is then propagated. If the HSO haa a 

Coul BOVE.B 14(11), R7 nove uidth to R7 * carry then all the digite are ehifted down one digits and BSD'1. 
BLE csu2 if actual length 0 or ntg uee nax ttnng value rounding EQU * 
CHP.B R6.R7 conpaire to reouetttd nax HOVE.B 13(H), R3 got digit ploccntnt to round 
BLE Csu3 MfO.U 'HF, R3 

Ceu2 OOVE.B 16.14(11) eet reouetttd value to nax ICQ m d sxit EO (0) no ftvanding 
HOVE.B B6.B7 

eet reouetttd value to nax 
CLR.L 14 " HE (:0) round 

can] CLR.B (SS)' clr etring length CLR.L R5 
RHD.B -HF,15(H) nask ouay txp tffatt ( artady eavtd if needed ) HOVEH.L B0/I1/B4/I5,-(S) nove bed digits and dunny value onto stack 
HOVE.B 15(B), tt now digit count into Ri for later ute LEA >(S), R9 R9 pointer for R0/R1 — actual value 
RIS 

now digit count into Ri for later ute 
LEA 16(5).R10 RIO pointer for R4/R5 — ebony value 

a BOVE.U -015, 11 
RIO pointer for R4/R5 — ebony value 

a SUB.U 13, |1 
output leadingaoaces CQU * output apacta till rtoueeted uidth<' RSR.U 11. Rl II le byte to tt rounded 

BTST 15,12(H) R6 uhich it Hiorth of output BOVE.U '07, RO 
BED olt02 not fixed uidth fomat SUB.U 11, BO •0 ie bytes te be rounded 

oloOl CW.B R6.R7 •tfl nwJ02 
•0 ie bytes te be rounded 

BLE ola02 a 
BOVE.B •' .(««)• output a tpace mdOl CLR.B -(19) clear lou bytte ( pre nursling) 
SUB.B II,«? decrtnent uidth value md02 DBRA Rl.rndOl 

clear lou bytte ( pre nursling) 

BRR oltOI a 
Olt02 HOVE.B R6.R7 BOVE •H50.CCR clear extend bit 

ITS • 1ST H , R3 
a BHE ma04 ME(1) round louer digit of byte 
a HOVE.B 'rlSO.-HRlO) £0(0) round upper digit of byte 
output htx chart EOU " output hex ascii chare data in RO.L •BCD -<R10),-(R9) add BCD digita to obtain extend bit 
a R7 hat digit count CLR.B (R9) clr upoer/Ioucr digit 
ochOI CHP.B .0S.R7 BRA rnd06 

clr upoer/Ioucr digit 

BLE ocK>2 md04 HOVE.B 'H05.-KA10) rounding louer digit 

SUB.B 11,17 only X chare possible therefore padd uith '0 •BCD -<R10),-(R9) 
rounding louer digit 

HOVE.B ••O.(RI). 
only X chare possible therefore padd uith '0 

BHO.B *HFO, (R9) clear louer digit 
BRR ochOI BRA rrx»6 

clear louer digit 

och02 HOVE -09,86 fl SUB.B R7.R6 nove firtt ueed bite to bite 0-3 rnd05 RSCD -(R10),-(R9) add BCD digita to zero to propagate carry 
BOO.S R6.R6 BCC md07 CC(O) progration finished exit 
ROO.B R6.Ro convert digit ahift to bit shift md06 DBRA R0,md05 CS(1) continue till no nore digits 
ROL.L R6.R0 shift count is BOD 64 * 

Ohc03 HOVE.B R0.R2 md07 H0VEI1.L (S)»,R0/R1/R4/R5 
BNDI.B 'HF.R2 get 4 bits to convert to aecii BCC m d txit CC(O) no carry then exit 
CHP.B 'D9.R2 0-9 or fl-r ? ROXR.L tt,RO CS(1) relate into HSH 
BLE obcOd ROXR. I, R1.R1 nou rotated 4 bits fron RO into Rl 
BOO.B 'M7.B2 fl-F ISR.L B1.B0 

0hc04 BOO.B 'H30.R2 ROXR.L tl.Rl 
BOVE.B R2,(RS)t LSR.L Rl.RO 
RQL.L B4,R0 rotate around next 4 bits ROXR.L 11,Rl 
SUB.B 11.R7 dec digit count by one LSR.L «l,RO 
TST.B R7 zero? (it finished) ROXR.L Bl,Rl 
BGT Ohc03 •OO.B 11,12 correct txp for digit rotatt 
ITS mdexit RTS 

correct txp for digit rotatt 
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•EJECT CHP.B 15(H),R2 leading digitseO digits to right of"." 
a BLT ce<04 linit neg value to fnt_code linit 
* conpute_exp_value conputes the actual exponent and fom to be ueed HOVE.B 15(H),R2 

linit neg value to fnt_code linit 

1 ueea the exponent of the converted value (in R2.S) and the fnt code cev04 NEG. B R2 
conpute exp value EQU * HOVE.B R2.-KH) eave leadingjligit count 

BOVE.B 15(H),R3 RTS 
RHD.B 'HF,15(H) save only dec digit part 
LSR.B H4.R3 rotate doun exp offset part 
SUB.B R3.R2 adjuet exp by offset 
TST.L RO 

adjuet exp by offset 

BNE cevOO KE(1) input value not zero 
TST.L Rl continue testing 
BHE cevOO NE(1) input value not zero 
CLR.B R2 input zero *=> adjusted exp » 0 
BSET BIO, R2-~"** eet nantissa zero flag 

cevOO HOVE.U R2,-2(B) save converted value sign/exp 
BTST 10,12(H) forced exp ? 
BED cevOI E0(O) NO 
HOVE.B 13(H).R2 HE(1) yes, use it 
RSR.B W,«2 rotalr doun the force value 
BOVE.B R2.R3 
BSL.B I1.R3 R3'2«R2 
ROO.B R3.R2 R2=R2*2'R2 — ouick tines 3 
BTST R2,-2(H) uas nantissa zero — 
BED cevO NO 
HOVE.B R2.-HH) YES — replace conceited exp uith forced 

cevO TST.B R2 it it zero 
BNE cevO! 

BSET 00,-2(H) yes -- so no exp part in output 

cevOI BTST 12.12(H) pouer of three exp? 
BEO cev03 
TST.B R2 yes conp pouer of 3*SICH(exp)*HO0(RBS(exp)/3 
BCC cev02 actually 3«(exp - (IF exp<0 THEH 2 ELSE 0) ) 
SUB.B 12, R2 

actually 3«(exp - (IF exp<0 THEH 2 ELSE 0) ) 

cev02 EXTS R2 
EXTS.L R2 
DIV =D3,R2 
BIST 11,12(H) letter exp ? 
BEO - cev23 0>HO 
CHP.U '0-5.R2 nin linit 
BGE cevZI . 
nOVE.U 'D-S.R2 HO - linit value 
BRfl cev22 

cev2l CHP.U =D4,R2 nax linit 
BLE cev22 
HOVE.U »04,R2 HO - linit value 

eev22 HOVE.B R2,-3(H) save pouer of 3 exp for indexing of exp letle 
cev23 HOVE.B R2.R3 

BSL.B Bl,R3 R3=2«R2 
BOO.B R3.R2 R2=R2+2*R2 — ouick tines 3 

cev03 HOVE.B R2.-4IH) save actual exp 
SUB.B -1(H).R2 -(leading digits)=neu exp - old exp - 1 
SUB.B B1.R2 ND1E: leading digits>0 digits to left of "." 

http://R6.Ro
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•EJECT •EJECT 
• checkneeded width cenputes needed width for aecil output end checke • output aecil data outputs the converted value as speccd in fnt code 
• thet ve roue nax available (fran fnt code). If OH outpute leadings output aecil data EOU * 
• spacea end continuea — If NOT OK outpute "77??" and exite fomat BCLR 11.-2(B) clr trailing rem flag check needed width EOU * BTST B7,-2(B) input value neg? CUi RG R6 will hold needed uidth BEQ sadOl input value neg? 

BTST B4,12(H) fixed eign epace? HOVE.B ••-,(RI)' y BHE cnuO! 
fixed eign epace? 

BRfl oad07 1TST • 7,-2(H) OR inputted value neg eadOl BTST •4.12(B) fixed sign fomat 
BEO cnu02 BEQ oid02 cnwOT BOO.B e I1.R6 HOVE.B •• ,(RI)< output space 

cswj)2 TST.B -«") positive loading digits oa«r)2 HOVE.B -1(B),R6 
0G1 cnuO] EXTS Rt BOO.B tl.Ri NO BCT oaoYM leadineweU|ite neg? 
BOB ouM HOVE.I ••0,(R»)a YES Cnu03 ROO.B -1<H),R6 fee NEC Ri negate leading_oigit 

e BOVE.B 15(R),I7 
negate leading_oigit 

cauM TST.B 15(H) positive decinal digita? EXTS 17 BLE cnuOS positive decinal digita? an exp out deeinal_digite csuntiO 
BOO.B 11.Rl Yes, and donot forget decinal point INWE.I ••.7(RU* yce - output decinal paint a o o . s 15(H),16 BBfl ead04 a oad03 HOVE.I ••0,(RI). rere fill loop CnuOS BTST •0. -2(H) tost no exp f lag SUB 11,17 dsc oociaujl_digits counter 
BHE cnuOS oad04 DBRA K,sa«3 

dsc oociaujl_digits counter 
BTST Bl,12(B) letter exp? BTST 15.12(H) 
BEO cnu06 

letter exp? 
BNE sadOS NE(1) fixed width, leave trail zero dear BOO.B 12,16 BSET t1.-2(H) £Q(0) net fixed uidth. set trail zero flag 

BRR cnwOI Oed05 BSR output nunber output R7 runbers cnwOi BOO.B •03. RS no- noma) exp BRR sxp_out BTST •4,12(H) fixed eign (for exp) • BHE cnu07 fixed eign (for exp) oad06 HOVE TST.B -4(H) OR neg value exp BSR output hunt >er output 17 (leading_digit) nunbers 
BOE cnuOl 

OR neg value exp 
HOVE.I 15(H),17 

>er output 17 (leading_digit) nunbers 
cnw07 BOO.B B1.R6 yes - inc counter EXTS R7 a yes - inc counter BLE exp out dectnal_digits count > 0 
cnuOS HOVE.B 14(H),R7 get nax available epace fron fnt_code HOVE.B ••.;«)« yee •- decinal point 

CHP.B R6.R7 A6 too big? BTST •5.12(H) BGE output Ieadinq epeces HO BNE oad07 NC(1) fixed uidth, leave trail zero clear a BSET •1.-21H) £Q(0) not fixed uidth, set trail zero flag SUB.B • l,R7 oad07 BSR output _nun Mr output R7 (decinal.diglts) nunbers 
EXTS R7 a 

Mr output R7 (decinal.diglts) nunbers 
cnu09 HOVE.B •'T.iRIH fill output with "?" exp out EQU • 

OBRR R7,cnw09 BTST 11.12(B) letter exp? 
BOO. 1 •04.S delete eubroutine return address BEQ ooOOl letter exp? 
IRR fexit HOVE.B •' .(R«)* yes output space 

BTST to,-2(n) ns_exp_flag BHE exp ex HOVE.I -3(H),R2 get exp value — range check done earlier BEQ exp ex if t t r e no letter EXTS 12 " LER exp letter,!! 
HOVE.I 5(M,«2),(U). ( t t letter 
BRR 

t 

expex 
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BTST *J,-2(H) no_exp_flag 
BHE exp ex 
BOVE.B ••ETIRS). output "E" 
HOVE.B -4(H),RO get exp value 
EXTS RO 

get exp value 

BGE 00002 
HOVE.6 -•-,(RS)t output ninus 
BEG RO 

output ninus 

BRR eoO03 
BTST •4,12(H) Fixed output sign For exp' 
BEO eeOOl 
HOVE.B •'•.(RS). output plus sign 

JSR bed of int convert exp to bed ?'?? 
HOVE.B RO.Rl copy exp digits 
RSR N4.R0 T get 1st digit 
RND "HF, RO 
BNE eo004 •'• firet exp zero ? 
BTST •5.12(H) fixed uidth output? 
BEO eoOOS no - ekip first zero exp 
DR >H30,R0 
HOVE.B R0,(I2)< output let exp digit 
RHD •HF.Rl 
Ofi •H30.R1 
HOVE.B Rt,(RS)< output 2nd exp digit 
< EQU • 
RTS 

EJECT 

PROCEDURE OtV3a(x); VRLUE x; DOUBLE x; 

Convert! si tousle (32 bit) nunber (internal representation) to 
— a positive bed (ready for ascii) integer value in RO.L 
-- a nant sign bit (R? bit 15) 
fl 2's conp binary code pouer of ten exp value in R2 (Bits 0-7) 

The converted value i i lift juitified in RO and there are 
Hax 8 significant digits 

If Double i i too large for 8 than Quad routine is used 

IF input < 0 THEH set nant flag 
check if greater than I digits — iF so uie QUAD routine 
convert input to BCD 
•hift BCD value TILL RSOtnost sign digit) is nonzero 

and adjust exponent value so that decinal point ii after (ISO 
Return sign flag and exp in %2 
Return converted value in RO, Rl not ueed 

CNV3» C U 
TST.L 
BGE 
NEC-. L 
BSET 

-(S) allocate space for sign/exp tenp 
RO 
CNV3 neg input ? 
RO 

output_nunber outputs to string R7 aicii chars fron R0/R1 (a BCD nunber 
It doet a nulti reg 4 bits shift, shifting out desire mmber, 

shifting in zeros. Ternmate, if only zeros to output and 
trailing zeros flag is set. 

iutput_nunber BRR on002 

«7,(S) set neg nant flag 
ChP.L D I K , » 
BGE cnv3fl too big far 8 digits 
BSR CNV37 
J10VE0 N7,exp initialize exp counter 
IIOVE.L *tf00W000,K4 nash for testing nsd 
TST.L RO zero input ? 
BNE 

onOOl ROL. L N4.R1 
IOL.L M.fffl shift rO.rl 
HOVE R0.R2 get value to output 
AM) 'HF ,R2 nask four bltt needed 
OR •H30.R2 convert ascii 
HOVE.E R2,(R8)t output 
HOVE RI.R2 get value to be carried up to RO 
RNO •NF.R2 again nask four bltt needed 

RO RNO. 1 "HFFFFFFFO 
again nask four bltt needed 

RO 
RHO. L •HFFFFFFFO Rl 

OR. a R2.R0 nove bit ehift out of Rl into RO 
BTSI «1.-2(n) 
BEO on002 EQ(OI trailing zero flag false 
TST.L RO NE(1) exit if R0.R1 all zeros 
BNE 0rO02 H£(1) ROSO, continue outputing 
TST.L Rl E0(O) R0=0. test R1 
BEO or*03 ECHO both R0/R1 zero exit 

on002 OBRR R7,on001 HE(1) nore sinficant data, loop 
onOOJ RTS 

HE(1) nore sinficant data, loop 

CLR 
BRfl 

C3002 SUBO 
flSL.L 

C3001 
exp 
CNV3ex 
•l,exp decrenent loop counter 

shift legt one bed digit 
C3001 HOVE.L R4.R3 reset HSO nask 

BHD.L R0.R3 nask BSD 
C300Z Is HSO ZERO' 
(S)*,exp Or in nant neg flag in exp uonj 
Rl double result does not reouire Rl 

BEO 
CXV3ex OS 

CLR.L 
RTS 

BIHRRY TO BCD (LATER ASCII) CONVERTDR 
CDNVERI BINARY 10 8 DIGITS 

INPUT/OUTPUT RO positive values only 

bed of int:CHV46:ChV47 EXTS.L 
CNV37 TST.L RO CHECK SIGN 

BNE 
RTS 

convert if not zero 
exit if zero 

"•TRY TO LIBIT TO POSTIVE' 
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PECI 

PRKEDURE ClfVfla(x); VALUE x; fJUAD x; 

Convent a Quad (64 pit) nunocr (internal retreetntstion) to 
— a positive bed (ready For aacii) integer value in N0/B1.1 
— a nant Blgn bit (R2 bit 15) 
fl 2'a conp binary code pouer of ten exp value in R2 (flits 0-7) 

The converted value is left justified in ft} and there are 
nax 16 signifincant digits 

CHVAl CLfl -(S) 
TST.L nsh 
BGE testfl 
HEO.L 1th 
•EGX.l neh 
BSET 17,(S) 

tettf l TST.L nsh 
BNE CHVfl 
TST.L lsh 
BLT CNVB 
EXO lsh,nsh 
MOT CkV3 

o 
H W3B CLI.L Rl 

EXt »,R1 

Allocate sign flag 

Is input value negate 
NEGATE QUBO VRLUE 

act neg f lag 
test i f upper half i s zero 
Ho 

u i l l not f i t in a tousle 
nove louer half to nsh 
use e w p l t r double conversion routine 

entry point for uht» ojoublt to bed >B dig i ts 

BSR CNVRS 
HOVE >015,exp i n i t i a l i z e exp counter 
HOVE.L .Hf0t»O0O0,R4 nflSh for testing HSO 

R3 
CTKOI 
•l.exp 
•4,13 
•HF.R3 

CLR.L 
BRR 

cnoo2 5030 
flSL.L 
OR 
RSL.L «4,nah 
I0L.L t4,lsh 

CR001 HOVE.L R4.R5 
RND.L neh,R5 
BEO CBO02 
BOVE.L R3.R4 
RND.L lsh,R4 
OR.L 14,RO 
HOT.L R3 
RND.L R3.R1 

CLR digit naak — used in nulti reg block shifit 

decrenent exp counter 

create Digit nask for nulti reg rotate later 
rotate HSH 
ROTATE LSH 
load ntd test nask 
naak HSD 
Zero continue shift 
Copy digit nask 
R0»ft0tr1'naak 

not nask 
R1=R1" HOT nask 

OR 
RTS 

<S)»,e»p 

WBI.U0RK.PDS510 

EJECT 

QUAD TO BCDL VERSION 
16 DIGITS 

INPUT/OUTPUT RO/R1 

THU. K C 22, 1913, 10:36 ATI PAGE IS 

positive volute inly 

CRVAS HOVE.L R0.R2 
HOVE.L R1.R3 
CHP.L DIG16.I2 
BHI IW2S 
BNE ITVI50 NO OIVIOE fHOOmt 
CHP.L DIG16e4,R3 
BCS BTSSO SKIP ON LOGICAL LESS THAN 

HV>25 HOVE.L •H59W9JS),K 
BOVE.L RO.Rl 
BRA CNVAex 

HYS36 HOVEH.L R2-R3.-IS) SAVE REGS 
CLR -(S) SIGN FOR 0IV3L 
HOVEO S32.R3 BIT COUNT FOR DIV3L 
BOVE.L 11,12 EXG •0.12 
NOVE.L DIGt.Rl 
JHP 0IV3L 

HVS37 BSR C3710 CONVERT TO BCD 
HVS40 EXG •0.R1 

BSR C3710 CONVERT TO BCD 
EXG R0.81 

RYI50 EXG RO.R2 
EXG 11,13 NOU DO LSH OF PRODUCT 
TST.L RO SEE IF DIVIDE NECESSRRY 
BNE HYS55 
CHP.L DIGS.R1 
BCS BY860 SKIP IF NO DIVIDE NECESSARY 

HY8SS BSR HY836 GO DIVIDE BY 10*S 
HVJ57 BSR C3710 CONVERT TO BCD 
BVS60 EXG RO.Rl 

BSR C3710 
EXG R0.R1 

CNVfltx RTS 
DIG16 HEX 23,86F2,6FC1,0 1016 IN QUAD BINARY 
DIGS DEF.L 1001)00000 
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"EJECT 

PROCEDURE CNV2a(R): VALUE R; REAL R; 

Converts a real nunber (internal representation) to 
-- a positive bed (ready for ascii) integer value in RO.L 
— a nant sign bit (R2 bit 15) 
fl 2's conp binary code pouer of ten exp value in R2 (Bits 0-7) 

The converted value is left justified in RO and there are 
7 eignifincant digits 

IF input value<0 THEN eet nant Flag, and negate input 
Convert exp to nearest pouer of ten, 

and nomalixe nariLma to a value betueen 1.0 to 10.0 
THEN convert to a double betueen 1,000,000 to 9,999,999 
Convert double to BCD 
If exp <0 THEN eet exp flag and negate exp 
•Conbine exp and sign flags 
a 
CkV2a CLR 

TST.L 

R2 
DIG12 
R2.R0 
DIG03 
D1G04 
R1.S1 

NDT 
BEO 
ASR.L 
BCS 
BRR 

DIG02 LSL.L 
ROXL.L «1,R0 
SUBO »1,R2 
BGE DIG02 

DIG12 TST.L Rl 
BPL DIG04 

DIG03 ADOO. LN1.R0 
DIG04 BSR CHV37 

BGE 
BSET 
JSR 
BOVE.L RO, 
EXTS 

-(S) allocate space for sign info 
RO 
SON 
•7,(S) set nant neg 
KEG2 

SAVE R 

ROL. L 
BOVE 
TST.L 
BNE 
CLR 
BRfl 

d«1 AND 
dx2 OR 

CLR.L 
DIGX: ADDO.L 

HOVE.L 
JHP 

M,RO 
(S),R2 place exp in R2 
RO test iF zero 
dxl 
R2 
dx2 
•H0FF.R2 
6(S),R2 
Rl 

env exp to byte iten 
add binary exp value uith eign flag 
clr Rl to zero 

DELETE EXPONENT/tens copy of real/tigti flaga 

•(S) 
(RS) RETURN TO CALLER 

sues 
HPY 
DIV 
HOVE 
NEG 
JSR 

•1,R0 
•D1000.R0 
•03322.RO 
RO,-(S) 

try sinpler appoarch 
7(R0tROtRO)/10 — exact not needed? 

TENI 
HOVE.L 2(S),R1 FET 
JSR HPY2 
HOVE.L R0.2IS) SRV 
HOVE.L •01000000,R2 
HOVE.L 'F10.R1 
JSR CHP2 
BLT DIG 
ADDO «1,(S) 
HOVE.L =0100000,R2 
BRfl DIG01 
BOVE.L 2(S),R0 
HOVE.L =F1,R1 
JSR CHP2 
BGE DIG01 
SUBO I I . (S) 
HOVE.L •D10000000.R2 

DIGOt HOVE.L R2.R1 
HOVE.L 2(S),R0 
HOVE.fl R0.R2 
CLR.B RO 
JSR HPY3L 
EXTS R2 
BPL DIG02 

DIG: 
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men CUP •096CO.RO (oo 
* BLT B37IO 
• 1*811 iiwwr TD KB rjMrCITEl CHP •012*00,110 no 
• YIELDS R > DIGIT RESULT FOR R RBSTTVE INTEGER INPUT BLT D3760 
* INPUT RANGE 0-99999913 (0 - Htic5FSE0FF) CHP •014400,BO 900 

• INPUT/OUTPUT VIR RO — NO LIBIT CHECKING 
BLT B3770 

• ROT •0224 64, RO 
• R TUO PRSS OPERRTION COWERING 4 DIGITS RT TIRE •RR TDIG 
» UILL SKIP THE FIRST PRSS IF NOT NEEDED 037(0 CHP •011200,BO 700 
* BLT D3765 
* ROD •017472.10 
• 4 DIGITS « 15.25-45.5 uS BRR TDIG 
« > DIGITS • 4S.S-T09 uS 03765 ROD •D14976.B0 
* BRA TDIG 
C3710 DIP. 1 •0104300,110 l a w ? 03770 ROD •oiggta.Bo 

Mil C3750 YES BRA TDIG 
•NU •(10000,10 SPLIT INTO UORK B37S0 CHP •04BCO.NO 300 
BSR C37S0 BLT B3790 
SIMP RO GET LEAST SIGNIFICRNI HALF CHP •06400,10 400 

C37S0 CUP •D10O0.RO WOO CONVERT UORD TO BCD BLT 03715 
BLT •DIG CAP •BS900.BD 500 
CAP •c*ooc,«c 6000 BLT D378J 
BLT C37BD ROO 4124.80,80 
CHP •COCOC.tO icoc BRfl TDIG 
BLT C3760 03715 ROO •D74tl,N0 
CHP •OSOOO.RO 9000 BRA TDIG 
BLT C3770 •3711 BOO •09914,RO 
ROD •D27I64,R0 BRfl TOIG 
BRfl HDIG 03790 CHP •032OO,RO 200 

C3760 CHP •07CO0.R0 7000 BLT TOIGP 
BLT C37<5 ROD >D2496,B0 
ROD •02I672.RO TOIGP ROO •B2496.BD 
BRfl HDIG TDIG «0« P4.B0 

C376S ROD •01I57[,RO TDIGfl CHP B '010,10 10 
BRR HOIG BLT LDIG 

02770 ROD >D2476I,R0 CHP B '060,RO 60 
BRfl HOIG BLT E37SO 

C37I0 CHP •030OO.R0 3000 DIP B 'DtO.BO to 
BLT C37SO BLT E3760 
CHP •04000, RO 4000 CHP B 'D90.R0 90 
BLT C37S5 BLT E3770 
enp •05OO0.RO 5000 ROD •054.B0 
BIT C3788 RTS 
ROD •015480.RO E3770 ROD •D48.B0 
BRfl HDIG RTS 

C3785 ROD •D92S8.RO E3760 CHP B •D70.R0 70 
BRfl HDIG BLT E3765 

C37SS HDD •D123S4.RO ADD •D42.RO 
BRfl HDIG RTS 

C3790 CHP •D2000.R0 2000 E376S RDD •D36.R0 
BLT HOIGP RTS 
RDD 'D3096.RO E3780 CHP B 'D30,R0 30 

HOIGP ADD •03096,RO BLT E3790 
HDIG ROL •4.R0 CHP B '040,80 40 

CHP •D1600.R0 100 BLT E3785 
BLT TDIG CBP 1 '050,RO 50 

AFHT.U0RK.PD851O THU, DEC 22, 1983, 10:36 Rn PAGE 23 WBT.IN>tt.P0S510 THU, OEC 22, 1983, 10:36 RH PAGE 24 

BLT E3788 •EJECT 
ADD •030.RO eaaaataa.attaaa aaaeaate ••aa*taa«*»'a*«*'ie«a*«*ta*teta>*itti*tt«*at**t** 
RTS 

•030.RO 
• int of bed 

E37S5 ADD I01S.R0 a 
RTS • Convene e poetive 4 digit BCD value ( 0-9999 ) to binary integer 

E37S8 ADD =024, RO a 
RTS • HO ERROR or LIBIT CHECKING ! ! ! ! ' ! ! 

£3790 CHP.E •D20.R0 20 a 
BLT LDIGP • calling protocol: 
ADD •D6.R0 • INTEGER PRKEDURE int of bed I): VALUE I : IHTEGER I : EXTERNAL: 

LDIGP ADD •06, BO * j :»int_of bcdOO: 
LDIG (IS * 

* nethod: The M«*i"3 paraneter it a integer type but uith BCD coding 
* Of 4 digiti. |D3|D2|D1|DO| 
* remit ii W*t0*(D1t1O*(D2*1O*D3)) (itarting uith 03) 

*int of bed: CLR.L Rl 
aMSfttt*!*** 

a EXG R0.R1 
a SUAP Rl 
a BSR X10 
a BSR X10 
a BSR X10 
a BSR X10 
a RTS 
a 
»X10: BPY •DIO 
a ROL. L •4,R1 
a BOD R1.R0 
« CLR.B Rl 
a RTS 

tlPY *10 the present binary 'result and add 
in next BCD digit 

http://%e2%96%a0096CO.RO
http://i01S.R0
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H U M (HL0CE0USE fomat integer(value.ttr.fnteode); 
VALUE value,otr.fntcodt; 

INTEGER value; ALPHA n r ; DOUBLE fntcooeiEXTERHAL; 
ALPHA PIUXEDURE fornat ooublctvalue.str.fntcodc); 

VRLUE value, str, fntcode; 
DOUBLE value: ALPHA tin DOUBLE fntcode; EXTERHflL: 

ALPHA PROCEOURE fornat ouad(value,atr,fnlce*e); 
VALUE value,str.fntcote; 
OUAD value; ALPHA etn DOUBLE fntcode; EXTERNAL; 

ALPHA PROCEDURE Fomat rcel(value,str,fntcode); 
VALUE value,etr.fittcooc; 
AEAL value; ALPHA ttr; DOUBLE fntcode; EXTERNAL; 

ALPHA PROCEDURE fomat 3 cnpv.(valut.ttr,fntcode): 
VALUE value,ttr,fntcode; 
U3ER3 value; ALPHA ttr; DOUBLE fntcoafeiEXTERWIL: 

CTct™i.tOTX.PtI510 

IN1E6ER CONSTANT 

cjwjsur :* 122, 
cnd_iineer_nag ;• 123, 
cnd'linear^polar : « 124, 
cnd~ltt_jwlar :• 125, 
cnd_i«ag_ve_rail :• 12S, 
eitTy_»nith :» 127, 
end_inaginary :• 128, 
cnd~real : » 129, 
C^ j r c u p 6 :• 0; 

IHU, KC 22, 19S3, 10:36 Rfl PACE 1 

FF0RnAT.U0RK.PDS51O THU, DEC 22, 1983, 10:36 PJ1 PACE 1 

COnflENT 
This ia a eoftuart generated file Hj 
Changes nust be nade in SKIHFO.UORK 
Run GENSK.LAHI to re-generate File; 

SUBROUTIHE proc6; EHTRY; 
BECIN 

CASE connand token-122 OF 
BECIN 
8 122 8 
neu fomat( fnt sur ) ; 
1 123 J 
neu fomatf fnt linear nag ); 
1 121 1 " .. " 
neu fomatt fnt linearjolar ) ; 
1 125 8. :. 
neu fomatt fnt logjjolar ) ; 
8 126 S 
neu fomatt fnt'inag^vs real ) ; 
8 127 S 
neu fomatt fnt_y enith ) ; 
4 12! 1 
neu fomatt fnt inaginary ); 
8 129 4 
neu fomatt fnt real ) ; 
EHO; 
END proc6; 

SFfJRnT.ltDRK.PDSSlO 

reSIXL.P.'foraat" 
BEGIN 

RFILE 
IFILE 
RFILE 
RFILE 
IFILE 
IFILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
RFILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 

futiI3.Mort<; 
cneasagO.uork; 
cfpmat.uorx; 
factive.uork; 
fannot.uork; 
ccontvar.work; 
ftrace.uork; 
fgratic.uork; 
fdatap.uork: 
cchtable.uorh; 
fch table, wort; 
fpfr.work; 
fchpfr.uork; 
fscreen.uork; 
fnenu, uork; 
fconnand. uork; 
crina.uork; 
Fkemel.uork; 

THU. DEC 22, 1983, 10:36 AH 

8 for warn 8 8 DEBUG 8 
8 for connand_nat_inplenented & 8 OEBUG & 

4 for naxjjeraneter & 

& coimand_token & 
4 for proceeeing_variables & 

8 for accuire_releaee & 

ALPHA TABLE femat_annotation :• 4 nust correspond to cdatap values & 
"", ~ & not used 4 
-log RflG", & fnt log_nag & 
"LINEAR", & fnt_linear_nag 8 
angle_char, 4 fntjjhase ~ 4 
--"tdelta_chartphi_chart,7+della_charh3nega_ehar, 

4 fnt delay 4 
"Re", 4 fnt~real 4 
"In", 4 fnt_inaginary 4 

-", 4 fnt_log_polar 4 
•", 4 fnt~lineer_polar 4 
"". 4 fnt~inag vs_real 4 
T , 4 fnt~z_snlth" 4 
"Y", 4 fnt_y~snith 4 
•SUR": 4 fnt_twr 4 

INTEGER TRBLE fomat_hilight :• 
0, 4 0 not used 4 
0, 4 1 fnt_log_nag - a "hard" key 4 
end linear nag. 4 2 fnt_ilnear_nag 4 
0, ~ 4 3 fnt]j)hlse ~ - a -hard" key 4 
0, 4 4 fnt_delay - a •hard" key 4 
cnd_real, 4 5 fnt'real 4 
cnd_inaginary, 4 6 fnt'inaginary 6 
c«d~l09_P°lJr' 4 7 fnt"logj:olar 4 
cnd~linear_poiar, 4 8 fnt_linear_polar 4 
end inag vs resl, 4 9 fnt inag vs real 4 
0. " 4 10 fnt_t,snlth - a •hart" key 4 
cnd_y_snith, 4 11 fnt^y'snith 4 

key 4 

cnd_sur; 4 12 fnt_sur 4 
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•EJECT; NEJECT; 
COMEKT annotate ft) nut COftftENT neu fornat_partial 
I l i l M i i t l U t i U l l l H l I k 

nbXEDURE amotate fornat: ENTRY; MOCELMJRE new fomat_partial; ENTRY; 
BEGIN & awotate fornat 1 BEGIN & neu_fornatpartial I 

INTEGER fornat_display, 
fornat; 

X. update any active function annotation t select_*ctive_fuoction( activejirrvioui ); 
IF current jmtry_ch • 1 THEN amotste_fornat, 

fornat_display :• fomat1_display awwtate~rtf_value; 

ELSE X wriW_entry_ch * 2 X annotate'seale; 

fom*t_dlsplay :« fornat2_display; 
fornat :• eMi7_eh_inte^Kcfi_feriMt); X Hpdatt the display 8 
trint_string( fii>rnjt_tinnot«tiô  partial trace and traticale; 

femst_eize, partial! tepdete_d ) ; 
fcmat'display 

) ; ENO; X neu^fomatjartial X 
kilightjwyt fomatJiilie^tlfomat], oid_»iir, cnd_real ) ; 

ENO; X neu^fomatjartial X 

END; I jMMUtt.fanut X 
HtOCElXK i m fomat( fomat type ) ; 

VRLUE fomat type; 
INTEGER ftnut'type; ENTRY; 

HCIN X e m fomat 8. 
INTEGER d, 

P; 

acpuire( pfecessing_variabies ) ; X to assure no datap conflict X 
d entry_t*_intefjer(ch_doi*aiR); 
p :• entry~eh2i«^eger(ch^par»fi); 
fomatf 4, p, current_entry_ch J :» fontat_type; 
recall_pfr; ~ X also stores foriiat_type into ch_tabie & 

i»u_fortwt_i*rtial; 

release' processing_vanablet ); 

END; X neu_fomat X 

RFILE ffornat.Krk; 

END* 

VSTI«TH . im.RM^ THU, DEC 22, 1913, 10:36 M PRGE 1 RfSTWlM.UORK.PD!5IO TMU, DEC 22, 1983. 10:3ft Rfl PRGE 2 

Rsne.R BEQ 3QEXP If exponent is odd then 
W W fstnath,7.-JTB.LANI. PD8510 9/2/82" POOQ i1,R0 round up bit about to be shifted, if any 
i BVC SSOK if it overflows on rounding then 
RO REC 0 HOVE *N7FFF,R0 set value back to highest positive value 
Rl REG 1 SQOK RSR K1.R0 nantista/2 
R2 REG 2 RODS R1,R2 increnent exponent to nake it even 
R3 REG 3 SQEXP RSR N1.R2 SQRT(exponent) = exponent/Z 

R4 REG 4 * 
R8 REG S * Take square root of nantissa 
R9 REG 9 
RIO REG 10 LER sqrt tbl.L.RS Address of lookup table (offset by 64) 
S REG 15 * " Table fron 0.25 to 1, 0".25-» b i t 7 = 62 
* HOVE RO.Rl Copy nantissa 
ENT fst_trig,ftt_trig_long,fst_sqrt RNDI -HFF0O.R1 Xi i n (KByte 
EXT fine eos.tqrt tbl i look up tables I SUB Rl.RO X-Xi = dX i n LS8s, ie: OOXX 
EXT 110SFR RSR 87,Rl Get even u o r d addressing 

» ' NOVE 0(R8,R1),R3 Yi 
fst t r i g long EQU * V ENTRY FOR 32 BITS/CYCLE HOVE 2(R8,R1),R4 Y O t ) 

SUflP RO Ct.PI •HFE.R1 Y(i*1) * 1 ? 
ROLL «2, RO BEQ NOSUB 

fst t r i g EOU * SUB R3.R4 Y(i«1)-Y(i) <E
 10 bits 

n&VE =lilDSFR, R9 ENTRY FOR 18 BITS/CYCLE NOSUB nilLU R4.R0 (Y(i*1)-Y(i))dX <= 18 bits 
1WVE.L RO, Rl RSL.L R8.R0 S0RT(¥)*128 

ROR.L R6, Rl SURP RO dY 
AND =HOFFC, Rl index for 1024pt table RDD R3.R0 Y :» Y ( i ) • dY (fraction p a r t ) 
LER sine coi.L, R10 ADDQ 82,RO Round b i t about to be shifted out, if any 
BOO Rl, RIO LSR R2.R0 Shift in positive s i g n fait 
LSI N7, RO BSET R14.R0 Set assuned significant bit 
RND *h7F80, RO SURP RO Put 16-bit nantissa in upper uord 
IIOVE.I (R10)*, (R9)* start interpolation — first table value CLR RO 
IIOVE.L (R10), (R9)* second table valve IMS ROVE.B R2.R0 Confaine nantissa X exponent 
nOVE RO, (R9)t delta HOVER.L (S)*,R1-M/R8 RESTORE REGISTERS 
NE& RO RTS 
HDD «H8000, RO * 
MOVE RO, (R9)+ 1-delta ERR CLR. 1 RO Set result to 0 for N<=0 
BRI FSC5 input value exact at first table value HOVEO.6 •H30,I2 Exp for 0 (or very snail nunber) * -128 
HOVE.L ( R 9 K RO BRR BUS 
RTS 

FSCT: IIOVE.L -4(R10), RO 
BOVE.L (R9K R9 DUIWY READ * ( external ) 
RTS * LOOKUP TRBLE — contains 17-bit square root values fron .25 to 1 * 

i * which have been rounded up fron a 24-bit value. There it an astuned * 
* REAL PROCEDURE fit_aqrt(N) —- 16-bit precision using table look-up * positive sign bit (0) and a significant bit (1) uhich accounts for * 
* occupies 153 uordt: 56 -uord progran, 97*uord table * the 17th bit per Ifi-bit entry. * 
* execution tine = 52 usee (worst case) * Asterisks indicate values uhich have been rounded up by 1 bit. * * execution tine = 52 usee (worst case) 

fst sqrt EQU * ft 
" HENEn.l R1-R4/R8,-(S) SRVE REGISTERS END 

J10VE.B R0.R2 Put exponent in R2 
CLR RO Use 16-bit nantissa and 
SURP RO put it in louer u o r d of register 
TST RO Do not conpute SQRI(n) uhere N <= 0 
BLE EP.R 
EXTS R2 Nake exp. uord size for possible byte overflow 
BTST N0.R2 

http://Ct.PI
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INTEGER COHSTRHT 

INTEGER CONSTANT 

mn_x 
nax_x 
nin_y 

grat x 
grat_y 
div_x 
divjf 
grat_type 
naxjjrat_index 
grat_specs_size: 

rectangular 
polar 
bullseye 
with 
nsjraticule 

& grat_ap«co indices X 

X value of last entry & 
naxjrat_index * j; 

0, & for graticule_type,grat_specs& 
1, X for graticule.type X 
1, X for grat_specs X 
2, X for gr*t_sp*cs X 

-1; X for sr«tictile_type X 

f(^nC.UW(K.Pt)K510 
THU, DEC 22. 1983. 10:» Rn PfCE 1 

RFILE cgratic.uorx; 

EXTERNAL INTEGER POINTER 
jratl.specs, 
grat2 specs; 

EXTERNAL"8YTE TABLE type_of_grat; 

INTEGER WOCEDtBtE graticule type( ch ) ; 
VALUE ch; 
IHTEGER ch; 

PROCEDURE partial trace and_graticule; 
SUBROUTINE trace.andjraticule; 

EXTERNAL. L; 
EXTERNAL L; 
EXTERNAL. L; 

^flTIC.UDRK.PD8510 

M8KL,P,"graticule" 
BEGIN 

THU, DEC 22, 1983, 10:36 Alt PAGE 1 

RFILE 
HFILE 
•FILE 
NFILE 
RFILE 
RFILE 
HFILE 
NFILE 
HFILE 
NFILE 
IFILE 
NFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 

cehtable.uork; 
fchtable.uork; 
fchtab2.uork; 
fchdata.uork; 
facrcen.uork; 
edit pi ay. uork; 
fdisplay,uork; 
fcircle.uork; 
cgratic.uork; 
cgratic2.uork; 
fccntvar.uork; 
ftrace.uork; . 
fnarker,uork;'7 
ffifo.uork; 
ffifos.uork; ., 
cdatap.uork; 
fkernel.uork; 
crins.uork; 

& constants for grat_spece_table X 

& for acquire and release & 
X for processing_variables X 

EXTERNAL RERL CONSTANT TuoPi; 

GLOBAL BYTE TABLE type. 
X not used 
X fnt_log_nag 
X fnt_linear_nag 
X fntjjhaie 
X fnt delay 
& fnt~rtal 
X fnt~in»ginary 
& fnt_log_polar 

• & fnt_linear_polar 
8 fnt_inag_vs_real 
& fnt~z_inith 
& fnt_y~enith 
& fnt vsur 

ofjjrat :« 
0 X no_graticule, 
1 X rectangular, 
2 X rectangular, 
3 X rectangular, 
4 X mtangular, 
5 X rectangular, 
6 & rectangular, 
7 i. bullseye, 
8 & bullseye, 
9 & bullseye, 
10 I snith, 
11 X snith, 

X indexed by fomat X 

12 & rectangular; 

INTEGER TABLE grat_specs_table : 
X rect noma 1 
X 
& 
X 
& 
& 
8 
X 

nm_ i 
nax_x 
nin_y 
nax_y 
grat_x 
grat_y 
div_x 
div_y 

8 grat_type & 
8 rect/spiitj nin_x & 
8 nax_x X 
X ni"_y 8 
4 nax_y i 

xO_nin, 
xO'nax, 
yO_nin, 
yO_nax, 
xgrat, 
ygrat, 

div, 
div, 

rectangular, 
x1_nin, 
x1_nax, 
yl nin, 
y i > x , 

3ORflnc.U0RK.POS5T0 

X 
X 
X 
X 
& 
X rect/split 

grat x X 
grat_y X 
divjc X 
div_y X 

grat_type & 
2 nin_x X 
nax_x & 
nin_y 8 
nax_y X 
grat_x X 
grat_y X 

divj 

polar/ 
nomal 

grat_type X 
nin_> 
nax i 

polar/ 
•plitj 

polar/ 
iplit_2 

nin_y & 
naxjr X 
grat_x X 
grat_y X 
div_x X 
Aiv~Jf * 

grat_type X 
nin_x X 
nax~x X 
ninjr X 
nax_y X 
grat x X 
grat> X 
div_x X 
div_y X 

grat__type X 
B U M 

nax" 
nin_y X 
nax_y X 
grat_x X 
grat_y X 
div x X 
div_y X 

S"t_type & 

THU, DEC 22. 1983, 10:36 RH PRGE 2 

Kl_grat, 
Jrtjrat. 
half div, 
•ulr.div, 

rectangular, 
«2_nin, 
x2_nax, 
y2_nin, 
y2~t.ax, 
x2jgrat, 
y2 grat, 
half div, 
halfjliv, 

rectangular, 
xO_nin * nax_grat/10, 
xOjiax - nax_grat/10, 

yOjiin, 
yO_nax, 

xgrat • halfJfrat, 
ygrat • halfjjrat, 

div, 
div, 

polar, 
x1_nin, 
xl jux, 

yljtin - half jjrat /8 , 
yljtax • halfjgrat/8, 

x1_grat • qtrjgrat, 
ylorat *> qtrj}rat, 
(5~* half div)/ 4 . 
(5 * half_div) / 4 , 

polar, 
x2jiin, 
x2_nax, 

y2_fiin - half jrat/8, 
y2_nax * halfjrat / 8 , 

x2jrat • qtr_grat, 
y2_grat + qtrgrat, 
[5"* half div) / 4 . 
(5 * halfjiiv) / 4 , 

polar; 

BYTE TABLE grat_specs_grat_offset ; 
X 0 rectangular X 
X 1 bullseye X 
X 2 snith A 

BYTE TABLE grat_specsj.ode.offact : 
X 0 nomal X 
X 1 split channel 1 X 
X 2 split channel 2 X 

DOUBLE 
grat1_speci_double, 
g ra 12~specs"double; 

DOUBLE TABLE grat_specs : = 

X indexed by type_of_grat X 

54, X 2 bytes/integer x 9 entries X 
54; X x 3 tables = 54 X 

X indexed by channel if split X 

36; 

& addresses into grat_specs_tahle & 

8 indexed by channel X 

http://grat_specsj.ode.of
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Si^nt.WftK.rlllSIO THU, K C 22, 1913. 10:36 Ml Pfltt 3 

10X3( grat1_specs,>ouble }, 
MHtS( grat2%pec*\ouble ) ; 

U M M L INTEGER POINTER I provide pointers for outside world A 
fcat1_tpecs • gratt_ss*es_double, 
jrat2_ipecs > grat2_epecs_doutole; 

IlfTECCH POINTER specs; 

IVTEGER TABLE junp channel : = 
0, 
junp_channel1, 
junp chonnel2; 

OTECER TMLE end_ch_pwition ;< 
0, 
e^^cNI^petition, 
end cn2_position; 

OITECEi TRBLE graticule display :« 
0, 
_raticule1_diaplay, 
•jraticule2"~di splay; 

SIEGER TRBLE graticule_position :> 
0, 
irjticulcl .position, 
graticule2,jsesiti on; 

IITEEEI TRBLE trace display :> 
0, 
traceljlisplay, 
trace2 display; 

BtTEGER TR6LE trace* display :* 
0, 
tracelRedisplay, 
trace2x~display; 

IKTEGER TRBLE trace nark display :' 
0, 
tr*ce_nark1_di splay, 
trace_Mrh2~dlsplay; 

INTEGER addr; 

A. pointer into grat_*pecs_table A 

8 display generator ran address i. 

SMflTIC.U0«(.rtt51t) THU, KC 22, 1313, 10:36 Ml PRGE 4 

REJECT; 
connENT . , r _ 

* 

INTEGER PROCEDURE graticule type( ch ) ; 
VALUE ch; 
INTEGER ch; ENTRY; 
BEGIN A graticulejype 4 

graticule_typ« ;* type_ofjratt clt_integer( ch_fornat, ch ) J; 
END; A graticule_1yp« A 

JSWTIC.WRK.PDISIO THU, DEC 22, 1313, 10:37 Ml 

NEJECT; 

COIWEHT 
itttt*t**k»*tt%x*tt 

ttktkfkktkkktkkttkktkktkk 

3GRRTIC.WRK.PM510 

REJECT; 

CONRENT 

THU, DEC 22, 1983, 10:37 Rn 

\tt*tfw****t*tt**±**H 

iktk*kkkk*tkltkkk*t*kkkk*tkkkkk***ti 

bullseyegraticule 

******* 

PROCEDURE rect_graticule; 
BEGIN A rectgraticule & 

INTEGER i, 
grat_size, 
div_sue; 

div_size :* spec*ldiv_x]; 
grat_size :* 10 1 div_ene; 

A graticule width in pixels & 
A pixels per division 3. 

8 div_x * div_y 8. 

addr := nove2( -addr, specs[grat_x], specs[grat_y] ); 
addr :> setattributet addr, incr ) ; 
EOR i :* 1 UNTIi 10 DO 

BEGIN 8 for 8 
addr :* nove( addr, 0, 0 ); & to settle 2, 
addr := plot( addr, grat_size, 0, nomal, slou ) ; 
addr :* plot( addr, -grat s u e , div size, blank, slou }; 

END for; 
addr : = nove( addr, 0, 0 ); 1 to settle 8 
addr :* plot( addr, grat size, 0, nomal, slou ); 
FOR i ;* 1 TO 10 DD 

BEGIN 8 for A 
addr :* novet addr, 0, 0 ); 8 to settle A 
addr := piot( addr, 0, -grat_ii2e, nomal, slou ) ; 
addr : = plotf addr, -div size, grat size, blank, slou ); 

EHD for; 
addr :» novc{ addr, 0, 0 ); 1 to settle 8 
addr plot( addr, 0, -grat_size, nomal, slou ) ; 
addr := setattributet addr, Incroff ); 

END; 8 rectjgraticule & 

PROCEDURE bullseyejraticule; 
BEGIN 8. bullseyrjraticule A 

INTEGER radius, 
haH_siie, 
x_nin, 
x_nax, 
y_mn, 
y nax, 
xO, 

f>\ 
RERL nax r; 

: ' 5 ' specstdiv x]; 
i* RERL( half_size ) ; 
:« specs[grat_x); 
t* specs[grat_y]; 
;•= xO - lHTEGER(nax r*0.8); 
:« xO • IHTECER(nax r*O.S); 
;* yO - IHTEGER (nax r); 
:» yO • IKTEGER(nax r); 

half_iize 
nax r 
xO " 
yO 
x_nin 
xjtax 
y'nin 
y_nax 

FOR radius := 1 TO 5 00 
BEGIN & for & 

addr :« arc( addr, 
xO, 

8 div_x • div_y & 

>0. 
radiui*0.2, 
0.0, 
TuoPi, 

IF radius=5 THEN TRUE 
ELSE FALSE 

) ; 

EHD; 4 for 8 
4 horizontal line 4 
addr := plot( addr, x_nin, yO, nomal, slou ) ; 
4 vertical line 8. 
addr :* Mve2( addr, xO, y_«ax ) ; 
addr := plot( addr, xO, y_nin, nomal, slou ) ; 
4 diagonal lines 4 
4 redefine nin and nax 1 
y m n := INTEGER.28284271 1 nax r); 
y~nax := INTE«R(.70710678 * nax_r); 
x"mn r* IHTEGERC22627417 1 nax_r); 
x~na* := INTEG€R(.S6568543 * na*_r); 
A~up and to the right 4 
addr := nove( addr, 

xO - x^nax, 
yO - y*"nax 

); 

4 start angle 4 
4 arc angle 4 
4 nax radius 4 

4 0.4 cos(pi/4) 4 
4 1.0 cos(pi/4) 4 
4 0.8 y m n 4 
4 0.8 y~nax 4 
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addr :» drau( addr, 
xO - x_nin, 
yO - yjun 

addr :* nove( addr, 
xO • x_nin, 
yO • y~nin 

addr :« drau( addr, 
xO * n_nax, 
yO • y_«ax 

4 down and lo the right 4 
addr :• novt[ addr, 

MO - x_nax, 
yO + y~nax 

addr :- draw('addr, 
*6 - K_nin, 
yO • y~nin 

addr :• *o»e{ addr, 
xO • Kjtin, 
yO - y_nin 

addr :• drawl! addr, 
nO • K_nax, 
yO - y_nax 

EHD; 4 bullseyejraticule i 

THU. OEC 22, I M S . 10:37 MI MMlK.U0x):.PDI51O 

IEJECT; 
COnttEKT 

THU, K C 22. 1913. 10:37 Itl PKE I 

PROCEDURE attith chart_graticu.e( scale ) ; 
VALUE scale; 
SEAL scale; I (outer circle radiue) / (r*0 radiui) 1 
flECIH 4 snith chartjratieule 4 

IHIEGER 
radius, 
half size, 
sd), 

REAL iux_r, 
ene_ovcr_scale, 
angle, ~ 8. intersection o f r«1 and outer circle & 
u. v, 1 real and iiug. t 
r, 8. resistance t 
x; 1 reactance & 

emjmr_»c*lc :» 1.0 / scale; 

{ulf_si2t :» 5 1 s*«c*[div % ] ; 
iux_r :« R£P.L( half_tize 7; 
MO :• specs (grat «); 
yO :- specotgraO); 

8. outer circle I 
addr :• arc( addr, 

vO. 
J«. 
1-0, 

o.o, 
Tuofi, 

); 
addr :• r_circle( addr, xO, yO, 

1.00, nax r, scale 
); 

IF A6S(scale - 1,0} > 0.001 THEH 
addr :* r_eircle( tddr, xO, yO, 

0.00, nax r, scale 
) ; 

addr x_circle[ addr, xO, yO, 
0.00, nax r, scale 

) ; 

t scale * naxjganna & 
r :« (2-tcale)/ (2*tcale); 

addr :• r_cirel3( addr, tC, yO, 
r. M H J " . scale 

1 div_x • divjf 1 

4 start angle 4 
A arc anglt I 
4 nax radius A 

& scale <> 1.0 & 

S K • 0 4 
& horiz. lint 4 

& for M X ganna / 2 4 

^nc.UORlC.PD8510 
THU, DEC 22, 1983, 10:37 Ml PAGE 9 

IF scale < 1.4 THEN 
addr :* r_circle( addr, xO, yO, 

1.0/r, nax r, scale 
) 

ELSE 

addr := x_circle( addr, xO, yO, 
4.0'one over scale, nax r, scale 

•): " " 

IF scale < 0.599 THEH 
BECIN i if i 

addr :* r_circle( addr, xO, vO, 
1.0/r, nax_r, ccale 

angle :*\ jnteraect anglel 0.5, 0.5, scale ); 
IF angle's 1.83 THEH 

angle : = 1.53; & helps neet 1.0 circle at scale=1J 

& quarter point & 
packed ain cos(0.2S*angle); 
HSSEHSLEC HOVE.L SO, u; 

HOVE.L 81, v 
); 

> 0.6 < 0.5'u; 
• 0.5>v; 
. (2«v) / ( u«u « v»y ); 

addr i* x_circle( addr, xO, yO, 
x, nax r, ecale 

); 
4 half point & 
packed sin cos (0. Wangle); 
ASSEnalEf fiOVE.L RO, u; 

nOVE.L 81, v ); 
• 0.5 • 0.5*u; 
= 0.5*v; 
r (2'v) / ( u*u • v*v ); 

addr := x_cirtle( addr, xO, yO, 
x, nax r, scale 

); 
8 three-quarter point & 
packed sin cos(0.75*angle); 
ASSEH9LE( fitM.L RO, u; 

rtOVE.L Rl, v 
) ; 

u := 0.5 + 0.5*u; 
v :« 0.5*v; 
x :» (2»v> / ( u*u • v*v ); 
addr :* x_circle( addr, xO 

i cos/sin in R0/R1 & 
4 u • cos(angle) 4 
4 v * sin(angle) 4 

4 1 - real part 8 

i cos/sin in R0/R1 4 
4 u = cos(ingle) & 
4 v « sm(angle) 4 

4 1 - real part 4 

i cos/sin in R0/R1 8 
4 u = cos(angle) & 
8 v • sin(angle) 4 

4 1 - real part 4 

EHD I if i 
ELSE S scale >= 0.999 1 

BEOIH i else 1 

yo. 
scale 

SMflTIC. KHK.ro J510 THU, OEC 22, 1 M 3 , 10:37 HH 

addr ;* x_circle( addr, xO, yO, 
one over scale, nax r, scale 

)i 
addr :* x_circlet addr, xO, yO, 

2.0*one over scale, nax r, scale ): " " 
IF scale « 1.999 THEH 

addr :> x_circle( addr, xO, yO, 
0.5'one over scale, nax r, scale 

) " " 
ELSE 1 scale > 1.999 4 

BEGIH I else 5 
r :> (l-ecale) / Oecale); 
addr := r_circle( addr, xO, yO, 

r, nax r, ecale 
); 

EHD; 1 else & 
EHD; I else I 

EHD; & snith_chart_graticule & 

http://KHK.ro
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IEJECT; 

COflrtNT initialize trace 

aesaeeaaeaaaafta*a*ataaeaaaea*aaa*aaaa*aaat*aiaaaaa*aaaastl*ateaaaaa*ataa 

PWCEOWE initialize trace( grat type ) ; 
VRLUE grat type; 
INTEGER grat'type; 
BEGIN 1 mitlaIne_trace 4 

INTEGER pixelt_per_powt, 
grat_eize, 
half~iize, 

I div x • div_y 4 
A jrat tize/2 & 

grat nze : « 10 * opecsldiv x ] ; 
half_aize M I G H T ( grat size. 1 ) ; 
x :* specs [grat_x*J; 
y :* epeciCgratjyl; 

IF grat type « rectangular THEH 
BEGIN 1 rectangular 1 

pi«eli_perjwint :• gra t_aize / (stop-start ) ; 
y : » y t h a l f _ t m ; 
4 should be tone in the reverie direction t k DEBUG k 
addr :• nove(addr, A f i r e t point k 

fOR i :• atep_si2e STEP atep_«ize UNTIL atop 00 
addr :* drau(addr, A renaining points A 

x * U«pixels_perjsoint}, 
y 

) : 
END 4 rectangular 4 

ELSE 4 polar 4 
FOR l := start STEP step_size UNTIL stop 00 

addr : = nove( addr, 

END; 4 initialize^race 4 

3atflTIC.UMK.PSS510 IHU, ICC 2 2 , 1 W 3 , 10:37 Ml PRGE 12 

IEJECT; 

COnflCNT 

aaaaeaaaasaaaaaeaaeaaaaiaeaia*teaaeaa*aeaaa**ea*»aaaaaaaaaaaaaaeeaaaaaaa 

PRutEDWE Mrtial_trace_a^jratic.ile; ENTRY; 
BEGIN 4 partial trace and graticule 4 

INTEGER ch, 

•pecsjaffeet, 
graticule, 
previous graticule; 

DOUBLE PAINTER grat_epecs_*dr; 

prtviousjraticule iwjraticule; 4. assure no natch k 

fMt ch :« 1 WTIL nax ch N 
I C H N I far c h a m l 4 

IF ( (trace_*-de > oingle_ch) M O 
(current entry ch o'ch) 

) THEN 4 don't draw graticule 4 
BECIN 4 if 4 

addr :• jiss(junp_tAanml[ch], eM.ehjt*aition[ch]); 
graticule :• no errtmle; 

EHD 1 if I 
ELSE 

BEGIN & ilte drau graticule L 
A — graticule(s) — & 

graticule :> graticule_type( ch ) ; 

sp*ct_offset :» IF trace jiode ' split THEN 
grat specs node offset(ch) 

ELSE 
0; 

specs_offset :« specs^offset * 
grat_specs_grat_offset[ graticule ]; 

STPNTR( grat_specs_adr, grat_specs[eh) ) ; 
grat^specs_adr :* R0RS( grat_tpeca_table ) • 

sptctjsffset; 
STPNTR( specs, grat_spces_adr ) ; 

4 DRAU GRATICULE 1 
addr :• §raticule_position[ch]; 

IF graticule <> previous_graticule THEN 4 guaranteed k 
BEGIN 4 if 4 k o for chl 4 

IF graticule > rectangular THEH 
rsctjjraticule 

ELSE IF graticule • bullseye THEN 
bullseyejraticule 

ELSE 

SHlth_chart__raticule( eh_nal( ch_ref_value, 
ch 

) 

S^TIC.UOKK.PDISIO THU, DEC 2 2 , 13B3. 10:37 flfl 

END 4 if & 
ELSE IF ( ( graticule • snith ) AND 

( ch.real( ch_ref_value, 1 ) <> 
ch"r«al( eh"ref value, 2 ) 

) " " 
) THEN 4 Snith chart scales are not sane & 

snith_chart_graticule( ch_real(ch_ref_value, ch) ) ; 

previduajraticule :• graticule; 
addr :> jnp( addr, 

graticule_display[ch] * graticule_size 

4,-^traced) -- 4 

addr :* trace_displaytch]; 
initialize_trace( graticule ); 
addr :* jnp(addr, trace_diaplay(ch]*tracc_ti2e); 

4 trace nark A 
addr :> trace nark displayfch]; 
IF ( (tracejwde o split) AND 

(graticule = rectangular) 
) THEN 
BEGIN 4 if 4 

addr :* setattributet addr, incr ) ; 
IF ch*1 THEN 

BEGIN 4 if ch * 1 k 
addr := nove(addr, -112, -SO); 
addr :* printch(addr, *1); 
addr :* nove(addr, -16, 0 ) ; 4 align nark 4 
addr :* printch(addr, chl trace nark); 

END 4 if ch ' 1 4 
ELSE 

BEGIN 4 elie ch « 2 4 
addr : = nove(addr, 0, -SO); 
addr :* printch(addr, ch2 trace_nark); 
addr :« nove(addr, -16, Oj; 
addr :» printch(addr, '2); 

END; 4 else ch = 2 4 
addr :« setattnbuteladdr, incrofF); 

END; 4 if 4 
addr := j«p( addr, 

trace nark diiplay[eh)*trace nark size 
): ' " " " 

4 nenory trace 4 4 DEBUG L 
addr := tracenjhsplaytch]: 4 DEBUG 4 
initialize trace( graticule ); 4 DEBUG 4 
addr :* jnp( addr, 4 OEBUG 4 

trace* displaylch)*irace 4 DEBUG 4 
i; 

addr :« setattributetjunp_channel[ch), nop): 
EHD; 4 else drau graticule 4 

• W A T I C . t * M K . P W 5 1 0 1 W , DEC 2 2 , 1»B3. 10:37 Ml PAGE 14 

IF trace.node « split THEN 
previeusjraticule :« nojraticule 

ELSE 4 not split 4 

prtvi out j rati cule :« graticule; 

END; 4 for channel 4 

anno tate_re f jwsi t ion; 

update_narks; 

i(D; k parual_trace_and_graucule 4 

SUBROUTINE trace and_graticule; ENTRY; 
BEGIN & trace_andjraticule 4 

acquire( proccising_variablet ); 

partial_trace_and_graticule; 

releate( proeessing_variablet ) ; COnnEHT nust release before the 
write_fifo, else if fifo is full 
the fifo reader cannot get the 
processing vars in order to enpty 
the fifo.; 

4 TELL DATA PROCESSING ABOUT THE CHANGE 4 
urite_fifo£ array_update_fifo, Z4100 ); k update chl dp var* & 
urite~fifo( array~wpdate_fifo, X4200 ); 4 update chl dp vars & 

END; 4 tr*ce_and_araucule~t 

http://WI_1K.UWIC.P0IS
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•EJECT; 
conroT 

IHU. DEC 22, 1913. 10:37 Rl MCE 15 

* Only initialized the gratx_epece p o i n t i n . 
aaeitaeaaaiaa*ia*e«aite*ee*teaeieea*ae****ea**a*aeanatae*eeaaaaaaaeee*aae 

SUtStOUTIHE initjratic; 
8EGIH 8. initjratic 8. 

STPHTRI gratl epccc. «0*S(grat epece table) ) ; 
JTPHIRl 9rat2 epece, HO«S(arat_tf<ca_table) ) ; 

EHO: 8. initjratic a. 

EHOt 

WIRY; 

COWTICZ.1KKX.PDS5I0 THU, OEC 22. 1913, 10:37 Ml M C E 1 

COnnEHT Conatanta far grat_epece_table 
xgrat, ygrat, and naxjrat art defined in cecreen.ieork; 

IHTEGER COHSTRHT 
half jrat :» naxjrat/2, 
qtrjrat :» naxjrat/4. 
div naxjrat/10, 
half_div :» half jrat/10, 
xl jrat :» xgrat, 
yl jrat :* ygrat • qtrjrat, 
x2_grat :• xgrat • half jrat * 32, 
y2jrat :* ygrat • qtrjrat, 
xOjiin :» agrat - 1, 
yOjun :* ygrat - I, 
xljiin :• xtjrat - 8, 
yljiin :» yljgrat - I, 
x2_nin :• x2jrat - I, 
y2~Hin y2jrat - t, 
xo'nax :• xgrat * naxjrat * 16, 
yO~nax :* ygrat a nax_grat a 16, 
xljiax :• xljrat • half jrat • 16, 
y1_nax :» yljrat • half jrat • 1$, 
x2_nax :« x2jrat 4 half jrat * 16. 
y2~nax :» y2jrat • half jrat * 16; 

Crl20UICK.UORK.PDi510 IHU, DEC 22, 1913, 10:37 Afl PBCE 1 

BYTE TRBLE johnifun :• 
SO, 5.-124, 66, 
64, 5, SO, 4, CE, 
SO, 69, 4, 66, 
SO, 13, 60, 2!, 52, 13, -4, 4,-28, -4,-12,-20 , 4, 

12, 20, 2S, 4, 12,-12, 29,-92, 66, 
SO, 13.10S, 20, 12 , 4,-60 , 4 , 68,-11,-60 , 36 , 4, 
SO, 5 , 62 , 44 , 4,-36 , 4, 12 . 2S, 2S, 12, 12, 20, 

-12, -4, 69,-100, 66, 
80, S, 60 , 20, -4 , 20, 4, 12 , 20, -4 , 20,-12 , 4, 

- A , 20,-12 , 4,-12, -4 , 69,-100 , 66, 
SO, 37, 52, 4. 68,-2S,-44 , 52 , 4,-44 , 4 , 36 , 52, 

66, 
SO, 5,116 , 44 , 4,-36 , 4 , 4,-20 , 28 , 4 , 20, -4, 

-12 , 4,-12, 12 , 69,-S2_66, 
SO, 5, S4, 36, f. 12,-12, -4.-12,-20 , 4, -4 , 20, 

20, 4 , 20, -4 , 29,-100 , 66, 
SO, 13 , 52 , 36 , 6S.-36 , 4 . 44 , 4.-2S.-60, 61,-44. 
SO, 13 , 84 , 28 , 4, 12,-12, -4,-12,-20 , 4, -4 , 20, 

12, 20, 2S, 4, 12,-12, -4,-12 , 37,-76 , 66, 
SO, 45 , 84,-2S, 4, -4, 20, 12, 20, 28, 4, 12,-12, 

-12, 4,-12, 12, 6S.-52, 66, 
80 , 5 , 68 , 52 . 4,-44 , 4 , 6 . 28 , 52 , 4,-«4, 4, 
SO, 29, 52, 4. 4, 5, 20. 4, 20, 28, 12, 4, 20. 

69,-100, 66, 
SO, 37, 52,-12, 4,-12, 20, 4, 36, 20, 20, 20, 4, 

-4,-12, -4 , 44,-12, -4 , 4,-20 , 20 , 4 , 37,-60 , 66, 
80, 13 , 68 . 36 , 4,-28 , 4, -3.-12 , 28, fl. 28,-60, 

SO, 37 . 52.-28 , 4 , 4 , 68 , 36 , 4 , 20.-12.-12,-12. 
20,-12,-12,-12,-28 , 4 , 4 , 68 , 36 , 4 , 37.-10S, 66. 

SO, 5 , 60 , 4 . 52 , 4,-44 , 28, -4 , 28, 12 , 5 , 62, 
69,-100 , 66, 
80, 5,116, 4,-60, 36, 4, 20, 20, 4, 36,-12, 20, 

69,-44 , 66, 
• SO, 5 , 84 , 44 , 4,-36 , 4 , 5,-28 , 4 , 68 , 52 , 4, 
52, 4,-44, 4, 69,-44, 66, 
80, 5, 84, 44 , 4,-36 , 4 , 5,-28 , 4 , 68 , 62 , 4, 

69,-44 , 66, 
SO, 37, 84, 20, 4, 4,-20,-20, -4,-20, 12, 4, 52, 

28, 12 , 28, -4 , 21,-100 , 66, 
80 , 53 , 52 , 4 , 68 , 4,-60 , 5 , 36,-44 , 4 , 52 , 4, 

4 , 68 , 69,-108 , 66, 
SO, 13 , 52 , 36 , 4,-11, 4 , 4 , 68 , 4,-60,-11, 68, 

66, 
80 , 5 , 68, 12,-12 , 28 . 4, 12 , 20 , 4 , 52 , 4,-44, 
SO, 53, 52,-2!, 36 , 36,-28, -3 , 68,-36,-36 , 44 , 44, 

4, 68, 69,-10!, 66, 
80 , 5 , 52 , 4 , 68 , 4,-60 , 44 . 4.-36 , 4 , 69,-44, 
80 , 5,116 . 28,-44 , 28 , 62 , 4,-60 . 4 , 68.-20,-44 

4, 68. 69,-108, 66, 
SO, 6 , 52 , 4 , 68 , 52,-60 , 4 , 68 , 4,-60,-44 , 68, 

66, 
SO, 53 , 60 , 4 , 52 , 4,-44,-20, -(.-20, 12 , 4 , 52, 

28, 12 , 28. -4 , 21,-100 , 66. 

-4, 20, 4, 36, 

1,-44, 66, 
• 20,-12, 4, 

4, 12, 20, 

-60, 37,-44, 

-12, -4,-12, 

36, 12 , 20. 

20, -4. 20, 

-28, -4,-12, 

-84, 66, 
12,-20, -4, 

-12, 4,-20, 

68,-20,-60, 

4, 36. 4, 

12.-20, -4, 

4, 4.-60, 

4, 4,-60, 

4, 4,-60, 

-44 , 5 , 52, 

36, 4,-60, 

4, 29,-108, 

60 , 66, 
4, 4,-60. 

52 , 4,-60, 

-60 , 69,-44, 

-44 , 5, 52, 

CrMICK.IKW.POSSIO THU, K C 22, 1983, 10:37 fm PRCE 2 

66, 
5,116, 4,-60, 4, 68, 4, 12,-12, -4,-12,-36, 4, 

0 , 5 , 60 , 4 , 52 , 4,-44 , 28, -4 , 28, 12 . 4 , 52,-20, 12,-
53,-44, 4, 52.-19,-28, 28,-28, 21,-36, 66, 
80 , 45,116,-36 . 4 , 4.-60 , 4 , 68 , 44 , 4, 12,-12, -4,-12.-

36 , 4 , 20,-28 , 21,-44 , 66, 
80 , 53,108,-20, 12,-20, -4 , 4,-12 , 36, -4 , 20, -4 , 4,-12,-

-20, 12 , 69,-52 , 66. 
80 , 5,116 . 52 , 4,-44 , 4 , 29 , 4 , 4,-60 , 4 , 68 , 45,-108, 
80 , 5 , 60 , 4 , 60 , 4,-52 , 28, -4 , 28, 12 , 4 , 60 , 4,-52, 

66, 
80 , 29 , 52,-20 , 68 , 28,-60 , 28 , 68,-20,-60 , 45,-44 , 66, 
SO, 5,116, 12,-60 , 20 , 52 , 20,-44, 12 , 68, -4,-60,-12 , 52,-

-4, 68, 69,-108, 66. 
80 , 5 , 52 , 52 , 68,-44,-60 , 6 , 68 , 52,-60,-44 , 68 , 69,-108, 
80 , 5,116 , 28.-28 , 28 , 36,-20,-28 , 4,-28 , 4 , 36,-20 , 36, 

66, 
80 , 5,116 . 52 , 4,-44,-60 , 52 , 4,-44 , 4 , 52 , 68,-44 , 4, 

66; 

69,-76, 

•20, -4, 

•36, 4, 

•20, -4, 

66, 
21,-52, 

66, 
69,-108, 
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fILE KSCRIPIIONS FOR 'CH* FILES 

KJBRSIS • 

DCHOUICK -

IXHffltSET 
PCWftSIS 

ROIIRTPUV 
RCHRRSET 
StHMtnOV 

3CHRRSCT 

SOf3«IS 

input data Fill desribing the 1510 character set used by the 
progran PCHBRSIS. 
input data file describing the 8510 Monitor character set 
used by the progran PCHOUICK. Creates a compacted set. 
1h« clSMents (character strokes) in this file ars the sane as 
those in DCH84SIS with the character nunber (first nunber) 
renovtd and the comas replaced with neulines. Double 
stroking has been renoved fron nost of these, and the set is 
a very United subset of the characters in DCHBRSIS. 
a RFILE containing the ALGOL source for the cenpact character 
set for the nonitor. Created by PCHQUICX fro* DCHOUICK. 
a linker comtand file for leading the character set. 
the progran file that takes (CMM3IS as input and creates 
tht ftSrttaXOO source file XHfRBET for the 1510 character set. 
the progran file that takes IH3BUICK as input and creates 
the RLCOL include file FCHQUIU for the 1510 nonitor's 
csMpacted character set. 
the relocatable code for the character rave progran. 
the relocatable code for the character set. 
the RLCOL source for the character nove progran. Roves the 
character set fron nain Htftory into display nenory. 
the RSHW000 source file of the 8510 character set. Created 
fron KHBA3IS by the program POsWSII. 
the PASCAL source file for the progran PCHBRSIJ. Takes 
OCHMSIS as input and created the RSHfiSOOO source file 
3CHRRSET for the IS10 character set. 
the PASCAL source fUe for the progran PCHOUICK. See 
PCHOUICK above. 
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COfinCHT 
hard_flags are hardware flags sn the processor board For real tine 
signaling — either input or output. 

R READ of the specific flag uill cause a set or clear of a testpoint 
bit on processor board nulti-point testpoint near U79. 

PIN 
FLAG 

3 
n/u 

5 
n/u 

These flags can be used as output signaling or input signaling. 
However reading the hard_flags uill set flag 7. 

IMTECCR hard flag « WOOOO, 
clr FlgJ • turd flag *I10, sot flgj • hard flag *Z12, 
Clr flg_2 * hard flag • ZC, sot flg_2 > hard'flag • XI, 
clr flg_4 • Hard flag * Z0, tot flg_4 - hard flag • 12, 
clr flg_S > twreffisg * X4, M O I I> > hard'flag * Zt, 
clr~flg_8 • hard flag + II, set Fle_S • hard'flag • ZR; 

•ITFIEL0 test fig > hard flag 4 Xlf: 
lr? int, t-istin, flg_7« flgj, 
flgj., U|_8. fig.*. fl_.4; 
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FILES USED IN CREATING THE HP-IB PARSE TRBLE: 

SIBTBL -- source list of HP-IB connands and values. 

IBIREE -- source for progran that reads SIBTBL and creates 1168ALGOL 
parse tables in SIBTREE. 

.CIBTREE — a constant declaration for the parse table length. 
FI8TREE — the table runt declarations for the parse tables of SIBTREE. 
PIBTREE — the progran object file fron I8TREE. 

SIBTREE — the R68RLG0L parse table definitions as a separately 
compilable progran. 

DIBTREE1 — nuneric and string data for nerging into SIBTREE (chars) 
0IBTREE2 — nuneric and string data for nerging into SIBTREE (nunbers) 

UTBI REE — an E0 (.RDB.CAO) connand (")u") file that nerges 0IBIREE1 and 
DIB1REE2 into SIBTREE. 
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SUS UNITS 
SUST OfFS 

PROGRAtl ibgen(input, list, output, err); 

( ibgen: reads an "input" File of the fom 
Ffl 3; 
F6 4; 
8 include FILE2 nust begin in colunn 1. 
OUT 7; 
OP 15 cowiento here; 

<nnen> <value* <cornients> ; 

[ Blanks are delineters; Everything after the value is shipped until 
the senicolon (coreients); Louer case characters are all upshifted. } 

and "output"i a file (SIBTREE) For use by "parser", "list" is 
for diagnostic listing, "err" is used for error nessages.) 

CONST 
endsy * ' } ' ; 
synbol end « *8'; 
illegal » 1; 
value_illegal* 'cfuMllegal'; 
sue illegal * 11; ~ ( nunber of chars in value illegal ) 
itaxtable « 2000; 
delin « '•'; 
blank • "*'; { Blank substitution character } 
lineuidth * 72; { Source line uidth. ) 
linenax * 110; ( flax characters per input line. } 
reserved • 46; { space reserved for nanual tree entriei ) 
*yntab_nax = 10000; 

T1TE 
syntab_index = 1..syntab_nax; 
line_type » string [linenax); 
cursor * 1..itaxtable; 
ptrtype = "cell; 
cell > RECORD 

labl : char; 
value : integer; 
Inc. rt : pirtype; 
END; 

err_uord_type= -32768..32767; 

syntab : string [syntab_«ax); 
root : ptrtype; 
cellptr, ptr : ptrtype; 
index, synbol: syntab index; 
labels : R R R H Y [cursor] OF char; 
Ires : R R R R Y [cursor] OF integer; 
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i. j integer; 
nextlabel cursor; 
sol boolean; { End of line flag. } 
altfile boolean; { Using alternate file. 
orr, 
list. 
output?. 
input2 text; 
instr lwe_type; 
linecount integer; { Input line count. } 
chcnt integer; { Character counter. } 
ch char: { Laet character. ) 
mtnonic PftCKEO flRRRY [t..linenax] OF char; 
nntti index 0..linenax; 
err_occurrad boolean; 

I <ie«r«inic(i)<«'2') ) 1HEH 
era(nmnoRic[iJ) * 

PKutEDURE •etjcu(err_Monl:tpr_i»rd_typt): 

FUCIIOH n valid ident:boolean; 
VRR 

i : 0..linenax: 
BEGIH (n«ien.valid_iaent> 

Hnen valid ident :* true: 
IF i™_ii»3e« <" 0 THEH 

men valid idant :• falae 
ELSE 

FOR i :» 1 TO itnen index DO 
BEGIN {for} 

< douienift ) 
I f ( (le—onicli]"'"') 

rxxrnonic(i) :" chr( 
( ort('a') - ord('R') ) ) ; 

{ valid character for an identifier? } 
IF ( ( (nnenoniclil<'a') OR (raienonicIi)>'2') ) R W 

( (nnenoniciijr'O') OR (menonic(ij>'9') ) AND 
( nnenonic(ll<>'_') ) THEH 

nnen valid ident :* false; 
EHD; (forf 

{ start uith an alpha? } 
I f ( (nnenonic!!)<• a') OR (imeoonic[1l>V) ) THEH 

nnen^valid^ident :> falee; 
EHD; <neien_va!id..ident} 

PROCEDURE nextch; 

ISBEL 1; 

VRR 
i, j, ninlen : integer; 

9EGIH {nextch) 
IF eol THEH 

IEC-IH {if eol) 
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1: IF altFi le THEH 
BEGIN <if a l t f i l e ) 

readln(input2, i n s t r ) ; 
IF eof(input2) THEH 

BEGIN ( i f eof) 
a i t f i l i :• falee; 
GOTO 1 

EHD; <if eof) 
EHO { i f a l t f i l e ) 

ELSE 
BEGIN (else not a l tFi le) 

readln(input, inatr ) ; 
IF etrlen(inetr) > 10 THEH 

IF ( , t r ( i n t r . 1,i ) . ' I I H C l l l K ' ) OR (etr[ in«r,1,9) 
• 'tinclude ' ) THEH 

KOIH ( i f I include I 
raeet(input2, e t r i ine t r . lO . f t r len{ i n s t r ) ) , 

'(SXCTL.SMRCO'); 
a l tFi le :• ROT eof(lnpul2); 
IF HOT a l t f i l e THEH 

GOTO 1; 
r*aeUn(iiH«rt2, i n a t r ) ; 

EHO; { i f (include) 
EHD; (else not a l t f i l e ) 

linecount :> linecount • 1 ; 
IF strlen(inetr) > l intuidth THEH 

eetstrlen(inetr, l i n t u i d t h ) ; 
chcnt : " 0; 
eol :» false; 
u n t e l n d i t t , i n a t r ) ; 

EHD: ( i f eol) 
IF eoF(input) THEH 

KOIH { i f eof) 
ur i te ln (err," «•»• EOF ETKOOHTEREO-); 
err occurred :• true; 
ch : " chr(O) 

EHD (iF eof) 
ELSE IF chcnt » etrlen(inetr) THEH 

BEGIH { i f chcnt) 
eol : * true; 
ch : = ' • 

EHD { i f chcnt) 
ELSE 

KOIH {else) 
chcnt :> chcfit a 1 ; 
ch :• inatr[ehcnt]; 

EHO; (else) 
EHO {nextch}; 

PROCEDURE next upehifted ch; 
BEGIH {nextjipehifted_ch> 

nextch; 
IF .'(ch so 'a') tWD (ch <• ' ! ' ) ) THEN (sh i f t to upper case > 

ch :• chrl ord(ch) - ord('a ') < crd('H') ) ; 
EHO; (next vpthifted ch) 
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FUHCTIOH unravcl(node:ptrtype):integer; 

VBR 

p t r : ptrtype; 

BEGIN (unravel) 
ptr := node; 
UHILE ptr <> K1L DO 

BEGIN (uhile) 
IF ptr".lnc <> HIL THEN 

ptr\value := unravel(ptr".lnc); 
ptr :* ptr".rs; 

EHD; (uhile) 
ptr := node: 
unravel := nextl»el; 
UHILE ptr <> HIL DO 

BEGIN (uhile) 
labels(nextlabel) :« ptr".labl; 
lncs(nextlabel] := ptr".value; 
nextlabel : = nextlabel * 1; 
ptr :* ptr". rs; 

END; {uhile) 
nextlabel :• nextlabel t 1; 

END; (unravel) 

PROCEDURE preorder(ncdt:ptrtype; levei-.interjer); 
VRR 

i : integer: 
BEGIH (preorter) 

IF nodeonll THEN 
BEGIH (if) 

FOR i :« 1 TO level DO 
uritellist,' ' ) ; 

urite(list,node".labl:1,' ',node".vaiue:6); 
IF node~.»alue < 0 THEH 

BEGIN ( iF } 
uritediit,' ' ) : 
index := -node*.value; 
UHILE syntabfindex] <> synbol end DO 

BEGIN ( uhile > 
unte( list, syntabfindex]); 
index :* index * 1; 

END; ( uhile ) 
END; ( if ) 

uriteln(list); 
preortfer(node~.lnc, levei+1); 
preorder(node".rs, level); 

END; (if) 
EHO; (preorder) 

BEGIN (ibgen) 
raurittiowtput,'OUTPUT1,'HOCCIL'); 
reunte(outpu12.'0UTPUT2','HOCCTL'); 
rturitellist,'LIST','HOCCTL'); 
reuritelerr.'ISTDLlST'.'NOCCIL'); 
resettinput, 'INPUT', 'HOCCTL,SHRRED'); 

,trinsert{value_illegal, eyntab, illegal); 
errjaccurred :• falee: 
synbol :« illegal + size_iliegal; 
etrappend(syntab, synbol'end); 
eol :- true; 
altfile := false; 
neu(njot); 
ro-t".labl : 
r©or~.value 
root*. Inc :: 
root".rs :» 
nnen_index 

:• 0: 
•• HIL; 
NIL; 
0; 

next upehifted ch; 
UHILE ch.' ' 00 < Skip leading blanks. ) 

nextjjpshifted ch; 
UHILE chotndsy DO { Repeat until end narker. } 

BEGIN (uhile choendsy) 
cellptr := root; 

UHILE cho' '00 (Get nnenonic. } 
BEGIH (uhile cho' •} 

rmen_index :* nnen_index * 1 ; 
wienonic[nnen index] :> ch; 
IF ch * blank THEH 

ch :> • '; 
IF cellptrMne . HIL THEH ( ch is firet child ) 

BEGIN {if cellptr) 
IF cellpti-.value e> 0 THEH 

BEGIN {iF) 
uriteln(err, instr); 

uriteln(err,'Rn earlier tmenomc is a prefix of this nnenonic.'); 
err occurred := true; 

END; (if) 
neu(ptr); 
ptrMabl :* ch: 
ptr".value := 0; 
ptr".lnc :• HIL; 
ptr".rt :• NIL; 
cellptr".Inc := ptr; 
cellptr : = ptr; 

END {if cellptr) 
ELSE { ch is net the firet child, nake it last sibling } 

BEGIN (else cellptr) 
cellptr :» cellptr~.lnc; 
UHILE (IcellptrMabloch) RND (cellptr*.rs<> NIL)) 

DO 
cellptr := cellptr".rs; 

IF eellptrMabl o ch THEN 
BEGIN (if) 

neu(ptr); 
ptr~.latl :• eh; 
ptr*.value :* 0; 
ptr*.lnc :» NIL; 
ptr".rs := HIL: 
cellptr". rs := ptr; 
cellptr := ptr; 
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EHD; (if) 
EHD; (else cellptr) 

next upshifted ch; 
EHD; (unile c h o T •} 

{ nou gel value } 
UHILE ch=' ' UI { Ship deliniting blank,. } 

nextch; 
IF eellpti-.lnc <> NIL THEN 

BEGIH ( if ) 
unlelnlerr, inetr); 

•riteln(err,'lhis ivtenonic it a preFix of an earlier nnenonic'); 
err occurred :« true; 

EHD; { if ) 
UHILE ch='-' DO < '-' is illegal. ) 

BEGIN (uhile) 
uritelnferr, inetr); 
enteln(err,'Negative valuce arc illegal.'); 
err_occurred :« true; 
nextch; 

EHO; (uhile) 
index :» eyntol; 
UHILE ( 

( (erd(ch) » ord('O')) f M (erd(ch) <• ardCS')) ) OR 
( (erd(ch) >• erd('R')) fag (ord(ch) <> ord('Z')) ) OR 
( (erd(ch) >• ordCa')) M (ord(ch) <• ordCi')) ) OR 
( ch • '.' ) 
) 00 

BEGIN (uhile) 
index : B index * 1; 
eetstrlen(eyntae, 1»strlen(eyntae)) ) ; (increnent length) 
eyntab[ etrlen(evntab) ] :• ch; 
nextch; 

EHD; (uhile) 
cellptr^.value :« -(synbolal); 
aynbol :» index + 1; 
atrappend(eyntab, eyneol_end); 

imen_index :* 0; 

( nou akip connenta, if any } 
UHILE ch <> ';' DO { Find end oF line narker. } 

nextch; 
nextch; { Skip over eenicolon. } 
UHILE ch • ' ' DO (Skip leading blanks. ) 

nextch; 
EHD; (uhile choendey) 

•ritelndist,'—'); 
,r*onder(root,0); 

{ tranefer tree infomation to table, } 
FOR i := 1 TO naxtable DO 

BEGIN (for) 
laoelali] :• delin; 
lnc,[i} :> •illegal; 
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EHD; (for) 
FOR i :« 1 TO 121 DO 

labeled) :• chr(i-l); 
nextlabel :» 130 * reserved; { skip one to leave a deliniter } 
cellptr :« roor~.lnc; 
UHILE cellptr <> NIL DO 

KGIN (uhile) 
IF cellptrMnc <> NIL THEN 

lncs[1tord(cellptrMabl)l :' unraveKcellptrMnc) 
ELSE 

lnce(1»ord(cellptr-.labl)i :• cellptr".value; "» 
cellptr :« cellptf^.rs; 

EHO; (uhile) 

uritelnditt,'—'); 
FOR i :• 1 10 iot«tlaM-1 DO 

KGIH < fer ) 
»nt,(list,i:4,' \lat«l,(l]:1,> M n a [ i J : 7 ) ; 
IF lnce(i) < 0 THEN 

KGIN ( if ) 
unteUist,' • ) : 
index :* -lncs[ij; 
WILE syntablineex) <> eynbol end 00 

KCIN ( uhile ) 
•ritt (lie t, oyntabf index J); 
index :« index * 1; 

ENO; ( uhile ) 
ENO: { if ) 

uriteln(list); 
ENO; { for ) 

writeln(output2,'BTECER COHSTRHT tailecizc :• '.nextlabel-l:S,';'); 

urltelnteutput. ,rsS8XL1P,"ihtree"'); 
uritelnfoutput.'KGIH I ibtree 8.'); 
uriteln( output); 
untelntoutput,'NFILE ccnddecl.uork;'); 
uriteln(output); 

uriteloutput.'GLOML BYTE TMLE nnen :• ' ) ; 
j :• 27; 
FOR i :• 1 10 ntxtlabel-1 DO 

KGIH (far) 
IF ( U " 1 » ) OR (i-130»reserved)) THEH 

BEGIH (if) uriteln(Mtput); 
j :• M ; 

EHO; (if) 
j :» j • 4; 
IF j > 72 THEN 

KOIN (if) 
uritfln(Mtput); 
uriteloutput/S, \ ( i-1):4,'8, ' ) ; 
j :• 11; 

( 1 extra blank for } 
{ nice appearance. ) 

( header ) 
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{ entry ) j :• j • 4; 
END; (if) 

IF (d-1 < 33) OR (i-1 » 127)) THEN 
uritetoutput,ord(labels[i]):3) 

ELSE 
urite(output.' "\labels(i]:1); 

IF i < nextlabel-1 THEN 
urite(output,',') 

' ELSE 
uriteln( output,';'); 

EHD; (for) 

srriteln(output); 
»nte(output,'GLOBRL IHTEGER TRBLE ib link := ' ) ; 
j := 32; 
FOR i := 1 TO nexttabeT-1 DD 

BEGIN (for) : 
IF t(i=130) OR (i=130»reserved)) THEN 

BEGIN (if) 
unteln(output); 
3 :• 99; 

EHD; (if) 
IF l»cs(i] > 0 THEH 

BEGIN < if ) 
i : » j « 7 ; 
IF j > 72 THEN { start a neu line > 

BEGIN (iF) 
uriteln(output); 
uritetoutput,'8, \(i-1):4,' 8 ' ) ; 
j ••' 11; 
j := i . 7; 

EHO; (if) 
uritetoutput,(lncs[i]-1):6);{ -1 to convert to origin 0 } 

END ( if ) 
ELSE 

BEGIN ( else ) 
{ find synbol length } 
index := -lncs[i]; 
UHILE tyntab[index] <> synbol_end DO 

index := index + 1; 
index := index • lncsfl): (synbol length (lncs < 0)} 
J :* j • index + 2 ; { "2" for eonna and mnus sign } 
IF j > 72 THEH { start a neu line ) 

BEGIN (if) 
urlteln(output); 
uritetoutput,'6, ',(i-1):4,' I 
1 := ": 
J := J * index * 2; 

END; (if) 
index :* -lncs[i]; 
uritetoutput,'-'); 
UHILE syntab[index] <> synbol end DO 

BEGIN < uhile ) 
uritetoutput.syntablindex]); 
index := index . 1; 

END; ( uhile } 

END; { else ) 
IF i < nextlabel-1 THEH 

uritetoutput,',') 
ELSE 

untelntoutput,';'); 
END; (for) 

unteln(output); 
untelnteutput.'EHDt 8 ibtrce 8'); 
IF err occurred THEH 

aetjcuC -1 ); 

END. (ibgen) 

< header ) 
( entry ) 

' ) : 
{ header ) 
{ entry ) 
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)p Off 
1 
1,8e/-Cnd 0,/ 12417,/g 
1,lt/-cnd [1-9],/ 12417,/g 
1,Rs/-cnd_decinaI_pt,/ 12425,/g 
1,li/-end ninus,/ 12417,/g 
1,8«/-endj>lus./ 12417,/g 
!,»•/-end quote,/ 4261,/g 
l,»s/-Cruf label,/ 4267,/g 
1,ls/-end block a,/ 173,/g 
/ U 129 fc."f/ka 
Ai 174 \&.«*7kb 
Al 129 U.'cnd illtgal/hc 
/ U 173 \l.*cnd~illegal/hd 
'br dibtrvtl.iwrk 
U / b d 
'dr dibtret2.uork 
'e.'dd 
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,) ore for auto-repltcjmnt; 

•R 
R M R W I C 
RODRh-IKO 
TO0RPA3S 
ADORPLOT 
ROORPRtN 
HOOtSOW 
HCOBIE: I 
ATTE1 
RTTE2 
BUTO 
«UW 
RVERO 
RVER1 
HVEROFf 
RVEROK 
CENT 
CF 
CHflHI 
CKRN2 CKEQ 
CKNE 
CLES 
COHT 
CEJWOFF 
CDWO 
COWRECI 
COWY 
COHVI 
CORRO 
C0RR1 
CORRDfF 
CORRDH 
CRTO 
CRTOFF 
CS 
CU 
DRTMERO 

end_enter; 
cnd~enter line-feed; 
end_enter; 
end~0 these values (0-9, *, 
end'ls 
end 2; 
end 3; 
end 4; 
end 5; 
end 6; 
cnd„7; 
end 8; 
cnd~9; 
cnd_decinalj)t, 
endjiinus; 
cndjslus; 
cnd_o>»te (tht value here it for later replacenent); 
cnd~block_a (the value here l* for later rcplacemnt); 
i^"auto_end_addr; 
cnd_eyetefl_tauft_addr, 
cnd_pait_ttiru_addr; 
cnd_plotter_addr; 
cnd_printe r~addr; 
end eource addr, 
c^~teet_s«tt_addr; 
^"attifl^oortl; 
end'atten _port2; 
cnd_auto_scale; 
cnd~aux_donain; 
cwTif_avg_off; 
cnd_if_avg_on; 
end~if~avg_off; 
CTid~if~evg_on; 
cnd_center; 

end'eenter For backward conpatibility; 
cnd_ch1; 
cnd~ch2; 
end"couple_otinului; 
cndjjncoupIe_stinulus; 
cnd_clear_ststus; 
cnd_continuous; 
cnd_convert_off; 
cnd_convert_off; 
cwf convert'recip; 
end~convert~to_y; 
end^conve rt~to_z; 
cnd~correctlofi~off; 
cnd_correction_en; 
cnd__correction_of f; 
cnd_correction_on; 
cnd_ertj>ff; 
cnd~crt~off; 
cnd~clearjitatui For backward conpatibility; 
end'eu; 

end6and M ; 
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DATP.PLUS end d_plus n; 
DflTfllHTO end'd into n; 
DATAfllNU end d ninus n; 
DRTflTIflE CndVnpy nj" 
DflTROrVI cnd_d_div_n; 
DATA. cnd_neno ry _ch1; 
DflTfl2 end~nenory~ch2; 
DP.TAONLY cmfaata; " 
DELH end delay; . 
DEN00 end illegal; 
DEHOR, end illegal; 
DEH0A2 end illegal; 
DEH0B1 end illegal; 
OfN0SER1 end illegal; 
0EH0SER2 cnd~Ulegal; 
DF cnd_span-- for backward conpatibility; 
DN end'doun'. For backward conpatibility; 
DOUN cnd~doun;-
ELED cnd"elect delay; 
EHTRO cnd"entry off; 
EHTROFF end entry off; 
EQUfl cnd"nkrval; 
EXCIO cnd"iliegal; 
EXCI1 end illegal; 
EXCI2 cnd~illegal; 
EXCIOFF ewfillegal; 
EXCIHONE cnd_illegal; 
Ffi end_start For backuard conpatibility; 
FB end'stop For backward conpatibility; 
FORM cnd~xfer_binary; 
FDRn2 cnd~xfer~ieee1; 
FORMS cnd_nftr_ieee2; 
FORM cnd~xfer~a»cii; 
FREO crtd~freq2donain; 
FULL cnd~quadrant_full; 
GflIKO end if nojgaln; 
GfllKI end if~12db gain; 
GflIN2 end if 24dbjJin; 
GRIH3 end if 36dt> gain; 
GfllW cnd~if~48dbjain; 
GAIHRUTO cnd_if_gam_auxo; 
GfllHOFF Cnd"if"no_gain; 
GfllkREFE cnd~if""ref_port; 
GAINTEST end~if~testj)cirt; 
GflTEO cnd_gate_oFf; 
GfiTEl cnd~gatejjn; 
GfiTECENT cndjjate~center; 
GATEflRXI cnd_nax_gate_uindou; 
GflTEniNI cnd~nin_gate~uindou; 
GflTENDRtl cnd~nomal_gate uindou; 
GATEOFF cnd"gate off; 
GATEOH end jate on; 
GATESPflN end gate'span; 
GATESTflR end^gate'start; 
GAIESIDP end gate~stop; 
MOLD cnd~hold7 
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IIWG end inaginary; 
IHPUCHLC01 end input cal coeffl; 
INPtXRLC02 end input cal coeFf2; 
IHPUCRLC03 end input cal coeff3; 
IHPUCflLCW end"anput~carcoeff4; 
IHPUCALC05 cnd"input~cal coeffS; 
INPUCALC06 end input cal~coeff6; 
IHPUCALC07 cnd"input~carcoeff7; 
INPUCALC08 cnd"inpurearcoeff8; 
1HPUCALC09 end input eal coeffS; 
IHPUCALC10 cnd"input"earcoeff10; 
IHPUCHLCll cnd'input'carcoeffll; 
IHPUCRLC12 cnd"input*carcoeffl2; 
IHPUDfllA cnd"input~data; 
IKPUFORn end mpuOornatted; 
INPURRUl end~input~rau1; 
INP118P.L12 cnfl"input~rau2; 
INPURAU3 end input"rau3; 
INIWIS4 end input"rau4; 
INVS cnd_y_imth; 
IP cnd_preiet For backuard conpatibility; 
KEYC cnd_keycode; 
LB cnd_label (the value here i* for later replacenent); 
LETL end2quadrant_21; 
LEFU cnd][quadrant~11; 
UKft cnd_linear_nag; 
UJtfl cnd_peek_poke addr; 
LDCXO end illegal; ~ 
LDCKfil end illegal; 
LDPCRZ end illegal; 
LOCKOfF end illegal; 
LOCKHOHE cnd.illegal; 
LOGtl cnd_nag; 
HflGO end'illegal; 
flARKO end narker off; 
HflRKI end'narkeM; 
nfWK2 cnd™narker_2; 
I1ARK3 end narker 3; 
MARK4 cnd~narker"4; 
HARKS cnd~narker~5; 
HARJtriRKI end nkr to'nax; 
nARKIIIHI cnd~«iir"to'"nin; 
HflRKOfF end"narker~off; 
HflflSO end^no ref~nhr Thit entire te t needs uork (incl legends); 
HRRRI cnd"rtT nkr,; 
flRRR2 end ref nkr2; 
HARR3 cnd_ref~nkr3; 
HRftR* cnd"ref"nkr4; 
I1ARR5 end~rtfj,kr5; 
ftARROFF cnd"no_ref_nkr; 
HATH cnd_nath; 
nEfiS cnd2neasurenent_restart; 
REIIOt cnd_nenory1; 
nEH02 cnd_nenory2; 
HEn03 cnd~nenory3; 
fl£fS04 end~nenory4; 
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ISraJOHLY OUTPCHUOS cnd_Mitput_cal_caef f S; 
ntHDCOPY end_copy; 0UTPCRLC09 cnd~outpurcal~caeff9; 
HENUCRLI cnd~cal_nenu; 0UTPCRLC10 cnd~output_cal coefflO; 
KaJJKLH cnd~delte_narfcer; 0UTPCRLC11 end'output caTcaefni ; 
KNUOISP cWVisaleyjvenu: 0UTPCHLC12 end~eaJtput_cal~cee*F12; 

cndjtonain_nenu; OUTPTnTTR cm)~eutput~data; 
HCHUCaHl cmTdual_ch; OUTPfRRO cnd3output_ernir; 
Hfwfosn ciwf fomatjienu; OUTPFORH cnd~output_fematted; 
KNUOHN cnd~if jain_nenu; OUTPIOEH cnd~output_id; 
KHUHpie cnd_hpib_wfo; 0U1PKEY cnd~e4itput_key; 
•EJUHIRit cnd_nerkerjienu; OUTPHMK cnd~outpiit~na rne r; 
mwwtv cnd_n_poiRts_nenu; OUTPHEHO end~eertput"nenory; 
KWPRfffl end_paran_nenu; OUTPPLOT cnd^outputjlot; 
B u r a i H cndjt.jxaints_n*nu; WTPFdWI cnd~eartput_rau1; 
efjajpouf : cndjOMrjienu; 0UIPIBU2 cnd_e«tp«it_rau2; 
HEHUHXIH cnd_recall; 0UTPRMI3 cnd~output~rau3; 
mnasx cnd~rvdeFine_paran; OUTPIMH end^nutpulVaial; 
K n W E F P cstd_ref_plane_nenu; OUTPSTHT crai~eutput_etatue; 
ItHOKSP cnd~nepons ejlenu; OVER ont'exmrlay; 
wmn cnd'eava; PEEK endjaek; 
lEHUSEIV cnd_servicejttnu; PEN1 end 
Btitann cnd_ftitwiua_niMi; PEH2 twd^neeC: 
KNUSrST endjysten_nenu; PEH3 cndj«n3; 
n t w i i K caid~tape_nenu; PEH4 nd_>en4; 
IR-HUTEST e»d~test~nsnu; PEH5 tmtjtwS; 

roil cndjionitor; PEH6 cnd_eenk; 
MflCRI cnd_illegal; PEH7 Cnd_pen7; 
MJKH2 cnd~illegal; PENS endjienS; 
HtWBl cnd'illegal; P1H0 cnd^enaee^eFfeet; 
MFAEB2 crKTillagat; PMS cndjnaeeT 

cnd_illegal; PLRH1 cnd_ref_plane_l; 
MKSERV2 cnd'illegal; PLHH2 cnd~ref_plene~2; 
IMC3ETrV3 ceuTillegal; PLOTRU cndlplat_all ;~ 
HUHE3EHV4 cnd_illegal; PLOTQtRT endJiletjgraticule; 
IMISERVS cnd_illegal; PLOTHMK cnd_plet_narher; 
KIHESERV6 cnd~iliegal; PLOTTEXT end_plot_text; 
UJrlESERV? cnd'illegal; PLOTTRRC cnd_plot_tr«e; 
HUHESERVS cnd~illegal; P0IN1OI cnd_101_points; 
KUHG cnd~n_groups_hpib; P0IN2O1 cnd~201_points; 
on cnd_output_active For backward conpatibility; POIH401 cnd_40t_points; 
01 cnd_output_id For backuard conpatibility; P0IN51 cnd_51_pomts; 
0PERO cnd'iliegal; POKE end j o k e ; 
OPERHEXT end illegal; PuLRUNH cnd_linear_polar. 
OPFJtOFF cieAl legal ; POLAIOC*. cnd~log_polar; 
DPERPRRR cnd_epjarane; POLFKEIH cnd'inag_ee_real; 
0PERPLD1 cnd'illcgal; POuE cnd"eeurce_pouer; 
OPEHPHIH cnd'illegal; PRES cnd]]preeet; 
OS cnd~output_statua For backuard conpatibility; PRIO cnd_prior_nenu; 
OUTPRCII cndjHitput_actlve; RRHP cnd_ewept; 
OUTPCHLCOt cnd_output_cal_ceef f \; ICO end recall_last For eackaiand conpatibility, 
0UTPCRLC02 ciHfoutput~cal~ce*ff2; RC1 cnd'recall 't Far backuard conpatibility; 
0UTPCHLCO3 cnd~outpuOal~cotff3; KC2 cnri~rKall*2 For backuard canpatibility; 
0UTPCHLCO4 cnd~output~eaCe»eff4; RC3 cnd~racall_3 For backuard canpatibility; 
0UTPCBLC05 cnd"output~cal_caeFF5; Rt4 cneTreealM For haduiard enrasitibility; 
0UTPCRLCO6 tnd*output~cal~cMffE; •CS cneTrvcalO Far taduiard canpatibil ity; 
0UTPt»LC07 cnd~output~cai~e»*ff7; RERL cndlrtal ; ~ 
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KCFfl cnd_rtcall_1; SOFT? cnd_key_7; 
RECR2 cnd~recall~2; SOFTS cnd~hey_S; 
RECR3 cnd~recall_3; SPRH end'span; 
RECB4 cnd_recall_4; SPLI cnd~split; 
RECR5 cnd~recail_5; SROH cnd~erq_nask; 
RECflLRST cnd~rtcall~last; STRR end'start: 
REDES11 cnd'illegaT; STEP cnd_stepped; 

RE0ES12 cnd_illegal; ST10 cnd_illegal; 
RE0ES21 cnd'illegal; STOP end'stop; 
RE0ES22 cnd"illegal; SV1 cnd_save_1 For backuard conpatibility; 
RE0EUSER1 cnd^illcgal; SV2 cnd~eave32 For backuard conpatibility; 
RE0EU3ER2 cnd'illegai; SV3 cnd~save~3 For backuard conpatibility; 

RE0F.USER3 cnd_illegal; SV4 cnd~savc~4 For backuard conpatibility; 
RE0EU5ER4 cnd~illegel; SV5 cnd3»ave~$ For backuard conpatibility; 
REFP end'ref jjofcliion; SUEI cnd^eueep_tine: 
REFV cnd_ref Jralue: SYSL cnd_privib_local; 
REV1 cnd_revision; SYSR cnd_privib_renote; 
RIGL cnd_quadrant_22; SYSTO cnd_illegaT: 
RIGU cnd_quadrant_12; SrSIOFF cnd_illegal; 
RH cnd"f ro_n«k~ For backuard conpatibility; SYSTPRRfi cnd_systenJjarans; 
S1I end's!1; SYSTPLOT cnd~illegal; 
SI 2 end si 2; SYSTPRIH cnd^illegal; 
S21 end s21; TRPCOCLE end_illegil; 
S22 cnd_s22: TRPEMRE cnd~illegal; 
SftVEl cnd_save_1; TRPEIHIT cnd'illcgal; 
SRYE2 cnd_save_2; TRPERECO cnd_illegll; 
SFHTE3 cnd_save_3; TRPEREST cnd.illegal; 
3RVE4 cnd_save_4; TRPEUHOE end_illegal; 

SHVE5 cnd~eave_5: TIH8 cnd_tine_ionain; 

SCHL cnd'scale; TIHEIHPU cnd_tdr_inpulse; 
SELC1 cnd~cal_set_1; TIHEHRXI cnd_nax__tine_uindou; 
SELC2 cnd3caCset~2; TIHEH1HI cnd_nin_tine_uindou; 

SELC3 end~cal_set_3; TMEHORH cnd_nonial_tlne_uindou; 
SELC4 cnd~cal_eet~4; TIHESTEP cnd~tdr_step; 
SELC5 cnd~cal~set~5; TIHL cnd"tdr_donain; 
SELC6 cnd_cal_set_6; TITL cnd~labei (the value here i s for later replacenent); 
SELC? cnd_cal_sel_7; UP cnd_up; 
SELC3 c«d_cal_set_8; USER1 cnd_userl; 
SIHG cnd~single_ch; USER? cnd_user2; 
SLO cndjjouer_s!ope_off For backuard conpatibility; USER3 cnd"user3; 
S U CHd_pover~slope~ For backuard conpatibility; USER4 cnd^userl; 
SIOPO cnd_pover_slope_of f; SUR cnd_sur; 
SLOP! end_pouer_slope; I 
SLOP OFF cnd_pouer_slupe_off; NOTE: labels used here nust be fron the connand case label values. 
SLOPOR cnd_pbuer_slope; 

snic cnd_polar; 
s n o w cnd_snoothmg_off; 
SK0Q.1 cnd_snoothing_on; 
s n o w cnd_sncDthlng_off; 
snoDOH cnd_snoothing_on; 
S0FT1 cnd~key_1; 
S0FT2 cnd"ke>_2; 
S0FT3 cnd_key_3; 
S0FT4 cnd_key_4; 
SOFTS cnd~key_5; 
S0F16 cnd_key_6; 
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IHIEGER CONSTANT libleim :• 1548; 

FI0TKE.IFORX.PD151O 

•FILE ciMrtt.uom; 

EXTERHRL BYTE TRBLE nnen.L; 
EXTERHRL IHTEGER 1R8LE ibJink.L; 

THU, OEC 22, 19». 10:37 fm PHCE 1 

3IBTAEE.V.0RK.P0SS1O 

JH8XL,P,"ibtrn" 
BEGIN 8 ibtroe 8 

RFILE ccnddecl.uorr; 

IHU, OEC 22, 1J83. 10:17 Rn PAGE 1 

GLOBAL BYTE TABLE nncn 
8 11 8 
8 26 8 

4 1 1 
56 8 
71 8. 
86 i. 

101 & 
116 4 

0, 1, 2, 3. 4, 5, 
1 1 , 12, 13, 14, 15, 16, 17, IS, 15. 2 0 , 
26 , 27 , 2 8 . 29 . 30 , 3 1 , 3 2 , '!, " , '•• 
' ) . '«, '*. ',, '-, '., 7 , '0. ' 1 , ' 2 , 

'H, ' I , 'J, 'X, 
'U, 'X, 'Y, '2, 
'f, '9, 'h, 'i, 

'H, 'H, ' 0 , 'P, 
•\, •]. " \ ' . : 
'k, ' 1 , 'fl, 'n, 
'2, '(, 'I. 

6, 7, 
2 1 , 2 2 , '«, % 
' 3 , '4, 
'B, 'C, 
•0, 'R. 

9, 10, 
24, 2 5 . 
" , '(. 
•6, ' 7 , 
'£, 'F, 
'T, 'U, 

1 129 1 imjncricl, ' , •", '., 'E, 'U, 'C, •», '8. 
1 141 8 -. 'C, '«, 'A, ' , '», '-, '", 'U, 
1 153 8 •• '". 'U, 'C, 'S, 'A, M , '2 , '3, 
1 165 8 8 ltrir.9 8 '". '». '". ' . 'I. '*• 
4 173 1 1 block 1 8 '8, 'A, 

175 8 
190 1 
205 8 
220 8 
235 8 
250 8 
265 8 
280 S 
295 8 
310 1 
325 8 
340 8 
355 8 
370 1 
385 8 
400 8 
415 8 
430 8 
445 8 
460 1 
475 1 
490 1 
505 8 
520 1 
535 1 
550 8 
565 1 
580 8 
595 8 
610 8 
625 8 
640 8 
655 8 
670 i 

, 'C. '8, ' I , '8, 'U, '*, •o. '8 , •H, '8, ' I , •8, 'S, 

. '", • 1 . •1. '0. ' 8 . *H, •8, ' I , •8. •fl. •L. 'R, ' 8 , 
, 'U. "8. '0, '*, • 1 , •8, •s. '8 , •E. 'R, 'ft. 'P. , •*. 'X. •1, 'D, •8, '1, '2. '8 , •E, '8, •T, '8, '0, 

, '8, ' I . • x , ' 8 , •r. '8, •r. •H, •8. •1, '0, "8, 

, 'E. '8, '0, "T, 'U, 'V, '8. ' 1 , •8, 'H, '8, '1, '2 , 
, '8, '0, '8, '£, •8, "R, •E, % •8, 'S, "8, •E, •8, 
, 'F, '8, ' I , '8, 'C, '8, 'E, '8, '0, 'R, 'Y, '2 , 
. 'V, '8, •F, ' 8 , 'F. •H, •8, '0, '1, '8, 'R, '8, 
, ' 8 , 'F, '8, •r, '8, '0. '0, "8, •T, ' f l . 'E, •F, 'H, 

. 'A. 'S, 'U, '8, '0, '8 . 'fl. '8, 'U. '€, 'H. '8, •E, 

. 'S. '8, 'U, '8, 'L, '8, '0, '8, • I , '8, 'H, '8, •E, 

. ' 8 . ' 1 , •8. ' I , '8, '». ' 8 . ' I , •e, 'Y, •e. 'L, •8. 
, 'H, 'P, ' I , 'T, 'D, '1. '2 , '0. '8, 'A, '8, 'T, '8, 
, '1. '2, '8. '1, '8, •1. '2, •8, 'R, '8, •E, '8. '0. 

, 'S, '8, '0, '8 , ' L, 'H, '8, 'H, ' 8 , 'U, •8, 'ft, •E. 
, '0. '8, 'D, '8, •E, '8, 'F. •8, 'F, 'P. '0, '0, '8, 

, '1. '8, 'R, '8. 'U, '8, 'F. '8, •F, '8, 'E, '8, 'H, 

, •«• 
'0, •1, '2 , '0. 'X, "8, ' I , '8, 'C, '8, 'L, 'H, 

, ' 8 . '1, '2, ' 3 , •4, •8, "II. •8. 'R, '8, ' » , '8, 'E, 

, '8, •L, "8, 'A, •B, '0. *R 'U, '8. '0, •8, • I , '8 , 
, 'F, •8, •!, '8, •E, '8, 'f. •8. •E. '8, • I , '8, 'S. 
, '8. •o. •1, • 2 , • 3 , •4, " f l . '0, •R. *T, '8, 'H, '8, 
. 'N. '8, •E, '8, • I . '8, 'X, ' 8 , ' I . '8, 'H, •e. 'A, 

. '", 'A, 'R, •8, '0, •8, •F, '8, 'F, 'H, '8. 'N, •8, 
, 'R, '8, 'P, "8. 'A, '0, •8, 'P, •T, '8, '0, '1, 'C, 
. '0. 'S, •8, 'E, '8. ' I , •T, •e. 'A, '8, '0. '8, 'L, 
. ' e . •G, '8. 'A, '8, '1, •2, • 3 , •4, '5, '6, '7. •8, 
. '0. •1, '2, •e. "0. '1, •e. •c, '8. 'L. • 8 , 'A, '8. 

, '1, •8, 'ft, '8, •n . '8. 'R, '8, '0. '1, '2, '3, 

, 'U, '8. 'A, '8, 'C, '0, 'F, 'R, '8, '8, 'S, •8, 

. '8. 'H, 'X. •p, • 8 , •c, '8, •Y, •8, •£, '8, •L, •u. 

, ' 8 , 'H, '8, 'X, •8, •1, '2, '8, 'F, '8, •F, '8, 'E. 
, ' 8 , •o. •8, '0, 'R, '0, 'H, '8, 'R, 'X. '8, 'H, '8, 
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1 485 I •c. •G, •8, 'fl. •E, ' I . "0. '8, •o, •e. ' I , '8 . 'X. •8, • I . 
I 700 8 •e, "H, •8, * f l , • I , •8. •F, •8, •F. • 8 , '0, ' 1 , " 2 . '3. •4. 
8 715 8 '5, 'fl, "0, *8, 'F, '8, 'F. '8, •o. • 1 . ' 2 , '3, '4, •5. •o, 
8 730 8 '8, 'X, 'R, •8, "H, '8, •G, 'R, •T. •8, •s, '8, 'Y, '8, 'L, 

8 74 5 8 '8, 'X, •8, • 1 , • 2 , ' 3 , '4, '0, •8, ' 0 , '8, 'Y, '8, •f. •8, 
8 760 8 ' I , '8, 'L, •8, •o. "A, •8, 'fl, '8, 'L, '8, 'P, '8, 'S. "8, 
8 775 8 'A, '8, 'fl, '8, •L, "8. 'A, '8, 'E, • I , '0, 'U, '8, •n. '8, 
t 790 8 'R, "8, '0, •8, 'H, •8, • 1 . '8, "fl, •8, '8, '8, ' I , '8, 'P. 
8 005 8 '8, "X, •8, •R, •8, "A, '8, •P, •8, 'fl. "8, 'U, '8, •A, •8. 
8 820 8 *R, '8, •H, •8, •E, '8, ' I , '8, "A, "0, •8, •A, '8. 'E, 

8 835 1 •8. • P . •8, •P. • 8 , 'C, '0, •F, •s, • 8 , •E, '8. •E, '8, 'V, 
1 850 8 "8, 'V. •8, 'X, •8, '". •8, • I , •8, ' 1 , • 8 . •s, '8, 'A. 'E. 

8 S65 8 •T, '1. '8, '£, "8, 'P. '8, •T, '8, 'S, •8, 'A, 'E, '8, •c, 
8 880 8 •o, •F, 'G, 'H, ' 1 . % 'P. •R, 'S, •T, •8, 'U, '8, 'A, 'H. 
8 895 8 'H, '8. • I , '8, 'N, •8, 'fl, •E, '0, •8, • 1 , '2, •e, ' 1 , '2, 
8 910 8 '8. ' 1 , •2. ' 3 , '4, '5, •6, '7, •a, • 8 . 'V, '8, •R, '8, •E. 

1 925 8 '8, •A. 'B, •S, '8, '£, •G, •8, 'fl. '8 , •u, '8, 'T, '8, 'X, 
t 940 8 •8, 'E, '8, 'F, '8 , •F, '8, 'A, •8, '« , •8, ' I , '8, '0, '8, 

8 955 8 'N, '8, • I , •8, 'fl. 'L, •R, •8, '0, 'H, "0, 'P. ' 8 , 'R, '8, 

8 9 70 8 •E, '8, • I . •1, 'T, '8, •c, '8, ' 1 , ' 2 . •3, '4. ' 5 . '6, '7, 

8 985 8 •8, '9, •8, '0, ' 1 , • 2 , •8. '0, • 1 , "8, •c, '8, 'L, '8, 'A, 
I 1000 8 "8, 'fl. '8, • I , •8. 'fl, '8, •o. •8, '8, 'R. '8, •fl. '8, 
8 1015 8 •R, •8, '0, •8, •N, '8, •E, '8 . '0, ' 8 . •Y, '8, 'E, '8, 'X, 
8 1030 8 '8, •«, 

' 1 . 
'8, "0, '8, •n . '8, 'fl, •£, •t: ' I , ' 8 . '0, '8 . 'L. 

8 1045 8 '8, 
•«, 
' 1 . '2, •3, •4, •8, 'U, •8, "fl. •8, •T, '8, 'A, '8, 'T, 

8 1060 8 •8, 'fl, •c, •D. 'E, 'F, ' I , 'X. •n. •P, '«. •S, '8, 'P. •8, 
8 1075 8 'T, •8, 'R. '8, •E, •8, •fl, • 1 , •P, 'S, 'U. 'V, '8, 'X. '8, 

8 1090 8 • 1 , • 2 . '3, '4, •5, '6, •7, •s. •8. •E, "H, •8, '0, 'S, •8, 
8 1105 1 'fl, '8, • 1 , '2. '8. 'H, '8, 'L, •8, •L, •8. ' I , •8, •fl, '8, 

8 1120 8 'R, •8, 'X. '8, 'R, '8, "A, '8, 'T, •8; •x. '8, 'C, '8, 'A, 

1 1135 8 '8, 'E, 'R, •e. 'A, 'G, 'fl. •T, •8, •T, '8, 'fl. '0, •8, ' 1 , 

8 1150 8 '8, '0. '8, ' 1 , '8, '0, '«, ' 1 , ' 8 , '0, '8, ' 1 , ' 8 , • 1 , '2, 

8 1165 8 '4, '5, '8, 'X, '8, 'E, '8, 'H, •8, 'H, •8, 'Ii, '8, •G, '8, 
8 1180 8 ' I , •o. '8, 'fl, "8, ' I , '8, 'E, '8, •L, 'R, •8. 'A, •8, '£, 
8 1195 1 •8. • I , 'X, 'L. 'U, '8. 'S, '8 . '0, •8, •E, • I , '8, •E. 'H, 

8 1210 8 'L. '0, 'A, '6, 'P. '8, •11, '8, '0, • 1 , ' 2 . •3, '4, ' S . '8, 

1 1225 8 'L, '8, 'T, '8, 'S, •8, 'A, '8. ' 1 , • 2 . • 3 , •4, ' 5 , •L, '8, 
S 1240 8 'A. '8, ' 1 , '2, '8, • 1 , '2. •8. ' 1 , " 2 . '8, ' 1 , '2. '3, •4, 

8 1255 8 '8, 'R, '8, •E, •8, 'S, ' 1 . ' S , 'U, •8, 'E, '8, 'P, 'V, •8, 
8 1270 8 ' I , '8, 'A, 'C, 'D, T . •v, • 8 . 'L, 'U, •8, •G, '8, 'fl. •c. 
8 1285 8 'E. • I , 'B. '8, ' 1 , '2, '8, • 1 , ' 2 , •8, ' 1 , '2, '3, '4, • 5 , 

8 1300 8 '8, •E. '8, 'V, '8. •L, '8, 'A, •8, ' 1 , • 2 . '3, '4, ' S , •6, 
8 1315 8 '7, •8, '8. •C, 

'0. 
' 8 , ' I , *8, •G, '8, *H, '8, •F, '8. 'F, •N, 

8 133} 8 '8, '0, • 1 , 
•C, 
'0. '8, 'P, ••, '0, ' 1 , '0, •8, •c, •8, 'F. 'N, 

8 1345 8 '8, '0, • 1 , '0, 
'8, 

'8. '0, '8. ' I , '0, '8, M , '2. '3. '4, •5, 

8 1360 8 '6, •7, '8, 
'0, 
'8, 'I, •e. •F, •e, 'H, •8, ' I , •8, 'A, •L. '8, 

8 1375 i 'H, '8, '0, '8, 'R, "8, 'Pi ' 8 . •o. "8, 'P. '8, 'A. •E. • I . 

8 1390 8 '0, '8, 
'8. 

' 1 , '2, '3, '4, •5, '8, ' 1 , '8, 'E, 'R, '8, •F, '8, 

8 1405 8 'F, 
'8, 
'8. 'A, •8. 'R, '8. 'T, '8 . '0. '6. •H, '8, ' I , • 8 . '», 

8 1420 8 'L, 'R, '8, '0. '0, 'P. ' 8 . 'L, 'R, 'T, • 8 , ' 5 , '8, ' 1 , • 2 , 

8 1435 8 'A, 
'8, 

•c, 'E, ' I , 'L, ' f l . 'P. 'R, •T. •v, 'U. 'Y, •8, ' £ . 
8 1450 8 

'A, 
'8, 'L, '8, 'E, '8, '«. '8, •E, ' I , • 8 . •T, '8, ' I , •8. 'N. 

8 1465 8 '8, '0, '8, 'T, •8, 'I, 'S, •e, 'E. •e. •E, '8, 'D, •8. 'N. 

8 1480 8 •8, 'D, ' I , 'R, •u. '8, *E, '8, 'P, • 8 . 'U, '8, 'P, '8. 'fl, 
8 1495 8 '8, • I , '8, 'X, '8, ' I , •A, •H. •e, 'A, • I , •8, ' n . •8. 'R, 

8 1510 8 '8, '0. '8, 'P. '8. 'E, "8. • I , •e. • I , 'fl, 'H, 'S, •8, 'B. 
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i 1525 i 
1 1540 1 

•E. U . •», *L, 'H, -I, •(, •», '1, •». •!, '3, '4, 
't, 'I, "I, 'E, "I. 'P. 

CUHML INTEGER IH6LE ib link -end il legal,-end illegal.-cnd illegal, 
1 3 1 -cnd_iilegal,-cnd_iIlegal.-cnd_iIiegil,-ci<<_lllogal, 
1 7 1 -Old illegal,-end illegal,-end illagal,-end enter, 
1 11 1 -cnd"illegal.-cnd~illegal,-end"illegal.-cnd~ille9al, 
1 1 S 1 -end illegal,-end illegal,-end illegal.-end illegal. 
1 19 1 -end illegal.-cnd illegal,-end illegal,-end illegal, 
1 23 1 -end illegal,-end illegal.-end illegal,-end illegal, 
1 27 1 -end"illegal,-cnd"illegal,-ci«f illegal, -end" illegal, 
1 31 1 -tnd"illegal.-CTd"iUegal,-end"illegal. 42(1, 175, 
1 3t 1 -cnd"illegal.tnd"illegal,-ci«fillegal,-end illegal, 
1 40 1 -end illegal.-end illegal,-end illegal, 12417,-cad enter, 
1 45 1 12417, 12425,-cnd illegal, 12417, 12417, 12417, 
1 51 1 12417, 12417, 17417, 12417, 12417. 12417, 12417. 
1 St a, -end illegal,-end enter,-end illegal,-end illegal. 
1 (2 1 -end illegal,-end"illegal.-end illegal, 254,-end illegal. 
1 i l l 322 , 413 , 451, 410, "575, 511, (43, 
1 74 1 -end illegal. (51, ill, 901, 935, 10(1, 1201. 

II 1 -cnd"illegal, 12(3, 1433, 1533, 1545,-cnd illegal, 
17 1 -end illegal,-cnd illegal.-end illagal,-end illegal, 
91 1 -end"iUegal,-end~illtjal,-end~illagal,-end illegal, 
95 1 -end'ill.gal.-cnd'iUegal.-cnd'illegal.-cnd illajel, 
99 1 -end illegal,-end illegal,-end illegal,-end illegal, 
103 1 -end illegal,-end"illegal,-cnd"illegal,-cnd illegal. 
107 1 -end illegal.-end'ille^l.-ejief illegal,-end illegal. 
111 1 -end illegal,-end illegal,-end illegal,-end illegal, 
IIS 1 -end illegal,-end illegal,-end illegal,-end illegal, 
119 1 -end illegal.-end"illegal.-crnfillegal,-end illegal, 
123 1 -end illegal,-end illegal,-end illegal,-end illegal, 
127 1 -end illegal.-end illegal, 

129 11 nuneric 1 129.16513,16521.1(521.151.1(3,-end enter, 
136 1 -end illegal. 137.14521 ,US2«,15l.lS3.-cnd enter, 
143 1 -cnd~illeg4l.144.16536,14534,16534,158,163, 
150 S -cnd.enter,-end_lllegal,152,16536,151.1(3, 
156 1 -cnd_enter,-cnd_illegal,-ciKj_u1 ,-cnd_u2,-cndjl3, 
161 1 -end u4,-cnd illegal,-end enter, 
164 1 1 etring 1 -Cnd~illegal7l67,8357,-end quote,1357,167, 
170 S -end illegal,-end label,8363, 
173 1 1 block_a 1 20654,-cnd_block_a-245?6, 

175 1 173,-end illegal,-end auto end addr,-end illegal, 
179 1 177,-end illegal, 179,-cnd_7llegal,-mi tveten b«e addr, 
1S4 1 -end illegal, 113,-end illegal, 115,-cnd illegal, 
119 1 -endjaee thru addr,-end illegal, 119,-end illegal, 
193 1 -endjilfitttr addr,-end illegal. 193,-end illegal, 
197 1 -cndjrinter'eddr.-cnd'illegal, 197 ,-cnd~i llegai, 191, 
202 1 195, 199.-end illegal,-end uurce addr,-end illegal, 
207 1 205,-cnd illegal, 207,-ci«f illegal.-cnd te«t eel addr, 
212 1 -end illegal, 211,-end illegal, 213,-cnd illegal, 111. 
21! 1 187. 201, 20g, 215,-cnd illegal, 217,-cnd_lUegal, 
225 1 223,-end illegal,-end attendant,-end atten-eart2, 
229 1 -cnd_illegal, 22?,-ci«fillegal, 230,-cnd.illegal, 
234 1 -cnd_auto.ecale,-cnd.illee^.-erk1_atw_oefiain,-cnd_illegal, 
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1 231 1 
1 243 1 
1 247 1 
1 252 1 
1 259 1 
1 264 1 
I 241 1 
1 271 1 
1 276 1 
1 210 1 
1 214 1 
1 2S9 1 
1 293 1 
1 294 1 
1 300 1 
1 304 1 
1 3 M 1 
1 314 1 
1 319 1 
1 32S 1 
1 331 1 
1 336 1 
1 342 1 
1 347 1 
1 352 1 
1 3S7 1 
1 3(2 1 
1 367 1 
1 373 1 
1 373 1 
1 3S5 1 
1 319 1 
1 393 1 
1 391 1 
1 404 1 
1 410 1 
1 416 1 
1 421 1 
1 426 1 
1 431 1 
1 436 1 
1 441 1 
1 446 1 
1 451 1 
1 45? 1 
1 4(3 1 
1 4(4 1 
1 471 1 
I 475 1 
1 479 1 
1 415 1 
1 489 1 
1 4S3 1 
1 497 I 

1 502 1 
1 507 1 

234, 2X.-a*JlU&l.-^Jt_w^jtt.-*ti4_ilU'st\l, 
•M1, - c m M f _e*̂ _Of., -c nd_i 11 ega 1, -c ••«>!_ if_a»Vg_Of f, 

-end if **3jon~ 243,-«d illegal, 2*6,-cwi illegal, 
2S0.-o*d_iUen>al, 225. 232, 231, H2\-CT<_ille«jal. 

-end center,-tnd illegal, 259,-end illegal,-end ehl", 
-cnd~ch2,-Cf«d_ilIegai, 2fi3,-CHd_ilIegol, 
-end couple (timlue.-citd illegal,-end uncouple etinulue, 
-cnd~UlegaI, 26C, 2 U , 270.-cmf illegal, 
-c»d~clear_»tatue,-ctid_ille5al. 27fi,^cnd_illegal, 
-ci»d~convert_of f ,-cnd_Illegal, 210, -oid_illegal, 
-Cfid êwivtrf recip,-Ce^_iUegal, IW.-ciidJllejal, 286, 
-ciwfillegal, 2S2,-ci»i_coovert_off, 288, 
-etrd'eonvert^to^-<tW_ce4v*«rt^ 
-cnd'contlMuem. 290~- c*4_i 11 ega 1, -a»d_co rrec 11 on_o f f, 
-cnd^illtgal, 2M,-i^_c»rrectiian_on,-c^_illegal7 
-citd'cerreclien eff,-^"correction on, 301,-end illegal, 

3D4,-cnd i l l e g a l , 2$t, 30d,-cnd i l legal,-end crt o f f , 
•aid illegal, 313,-end illt^al.-cnd crt off, 315. 
•end illegal, 317,-end illegal. 261,-end center, 272. 

Zll, 310, 320.-end clur_ftauit.-ciidjw,-citd_inegal, 
-end d and n,-end illegal 331,-end illegal,-end i wnut n. 
-cnd'illegal. 3)5,-end Ultfal. 333, 337,-end illegal, 
-end'd »lu» n,-end illegal, 342.-end illegal, 344, 
-aid illeeal.-cnd d into n.-cwd illegal, 341,-end illegal. 

aSo.-end iUeul.-cnd d npy ".-end illegal, 354, 
-cud illegal. M . - C M . illtjal.-aid d div »,-t^_illegal, 

360,-cnd illegal, 3tt,-t»d illegal.-cnd data, 
-end illegal, 3tt,-e*id illegal, 368,-otd illegal, 339, 

346. 352, 35*. 3M,-e*id mmry cM,-ciidjit»wry.eh2, 
370,-cnd_illegal. 372,-cjid_illegal, 381,-cnd_iUegal, 

•end delay,-end illegal,-end illegal,-end illegal, 
-ct^" illegal.-cnd illet^l.-eid ilitgal.-end illegal, 
-end illegal.-cnd illegal, 392,-end illegal, 395, 
-end'illtgal.-cnd'illegal. 387. 390, 397,-cnd illegal, 

399.-end illegal, 315, 404,-end illegal,-end doun, 
-cnd_.il legal. 409, -cnd_illegal, 323, 406, -cnd.span, 
-ciwfdoun, 411,-end illegal,-end elect delay,-end illegal, 

413,-end illegal.-end entry off7-cnd Illegal, 423, 
-cnd_illegal(-cnd_entry_off. 425,-cnd_illegal, 427. 
-crufillegal, 430,-end illegal,-end i*rval,-cnd illegal, 

434,-end illegal.-cnd"illegal,-cnd"illagal. 438, 
-end illegal,-end illegal,-end illegal, 442.-end illegal, 

444,-end illegal.-end illegal,-end illegal,-end illegal, 
440. 446,-cnd illegal, 441,-end illegal, 454, 

•cnd.illegal, 421, 432, 436. 456,-cnd.illegal, 
-cnd_xfer_hinary,-cnd_Kf er_ieeel, -end_jtfer_itee2, 
-cnd^Kfer'aicii.-cnd.illegal, 463,-cnd_illegal, 481, 
-end illegal.-cnd fn^ttouin.-ciid^niegal, 472, 
-cnd"iilegal,-end~oj»drant full,-end illegal, 476, 
•ciid'illegal.'cnd^otart.-i^.etop. 470, 474. 47S, 
-ci»d~illegal,-ei^~if_^in_*uto,-cnd_illeflal, 416, 
-cnd~illejal, 488,-ci»d_illegal,-ewl_if_nojainl 
-cmfillegal, 492,-ci»d"iUeg*l.-cnd if ref_port, 
-cnd^illtgal, 496.-c»id~ille«3al, 498,-cnd illegal. 
-cnd_if_tett_port,-tnd_illesti, 502,-end.ili e)al, 504, 
-crwf i 11 egal, -cnd_if _no_ga in, -cndjfj 2dhj am, 
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1 510 1 
1 S14 8 
1 520 8 
1 525 8 
1 529 1 
1 533 1 

1 53? 1 
1 541 8 
1 546 1 
1 551 8 
1 555 8 
1 561 8 
1 567 1 
1 574 1 
1 579 1 
1 5S4 1 
I 5SS 1 
1 590 8 
1 S92 8 
1 594 1 
1 59? 1 
1 599 8 
I ( 0 3 8 
1 409 1 
1 613 1 
1 617 8 
1 622 8 
i 625 1 
1 630 8 
1 637 8 
1 642 1 

1 64? 8 
1 652 8 
8 656 1 

L 661 8 
1 665 1 
1 670 1 
1 67S 8 
i 680 8 
1 684 8 
1 690 i 
1 695 1 
» (99 1 
I 704 8 
1 709 8 
1 713 8 
1 71! 8 
1 722 1 
1 726 8 
1 730 8 
1 735 8 
1 740 1 
1 744 1 
1 749 8 
1 754 1 
1 75S 1 
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450, -end if 2400 gam,-end if 3(db gain,-end if 48dbjain, 
494," 500, SOG.-oufillegal, 5087-end_illegal, 

-cnd_gate_center,-cnd_illegal. 520,-cnd_illegal. 522, 
-Cnd_illegal1-cnd__naK_gate_uindoia,-cnd_ille9al, 526, 
-end illegal, -cnd~nin_gate"uindoH , -cnd~illegal, 530, 
-endTillegal, 525, 5327-cnd_illegal, 
-end nomal gate uindou,-cnd_illegal, 53?,-cnd_illegal, 

539 , -cnd7lllegal . - c n d_gate_off , - c n Q _ i l l e g 3 l , ~ 543, 
-endjate_on I-cnd_iUegaI,-cndjate_tpan,-end_illegal, 541, 
-end illegal,^eiwfgete «tart,-end i l legal, -endjate »top, 
-end^illegal, 552, 554,-cnd il legal, 550, 556, 
-end illegal,-cnd_gate ofT.-emTgate on. 524, 534, 541, 

545, 559,-end_illtgal, S62,-cwJ_illesal, 511, 570, 
-end i l legal, 572 , - cnd illegal.-cnd_hold,-cnd_ille9al, 

577.-cnd J j leoal . 575,-cnd„illegai,-crvd_i»iaginai7, 
-cnd_iUeiJil, 583,-cnd_iilegal,-cnd_input_caI_coeff 1, 
-cnd7irHiwt_cal_coeff2,-crid_input_cali-_coef f3, 
-cnd_input_cal_coef f4,-cnd_input_cal_coef f5, 
-end'input^cal^eoeff6,-c»d_input_cal_coeff?1 
^nd7input7cal7coeff8,-cnd^input~c»l_CMff9,-cnd_illegal, 
- e n d input cal coeffl0,-cnd input cal coeffll, 
-en<J~input'"carcoeffI2,-cnd"'illegjl, ~ 587, 597. 
-cnd'illegai, " «1,-cnd_il!e9al, (04,-cnd_illegal, £06, 
-end_illegal,-cnd_input_data,-cnd_illegal, 810, 
-cnd~i llegai. 612, -cnd_illegal ,-cnd__ir>put_f omatted, 
-cnd^illegal, 6l6.-Cr>d~ill*9al. tT8,-cr»d_illegal, 
- end input raul.-end input ra»u2,-cnd_input_rau31 

- c n d^nput ' r a i ^ . - c n d ' i l l e g a l , K2,-cnd i l legal. 627. 
-cnd^illegal, 608." 614 , 620 , 6297-cndjlle gal, 631, 
-Cnd_illegal,-cnd_y__«nith,-cnd__ille9al, 636, 638, 
-cnd~illegai, 5857 640.-end_pre»et,-cnd i l legal, 
-cnd^keycode.-endjllegal, 647l-citd_illegal, 649, 
-end7illegal,-cnd~ouadrant_21,-end_ouadrant_1.,-cnd_illegal, 

653,-cnd_illegal,-cnd_Iinear_nag,-cnd_ilIe9al, 658, 
-cnd_ille9»!,-End_illeg»T,-cnd_illegal,-cnd_iHe9»l. 
-cnd'illegal . -Cfid^illegal, 665,-cnd_illegal,-cnd__iIIegal, 
- tnd"illegal, 669,-end illegal, fi71,-cnd_illegai, 
-cwfillegi-l. 662, 667, 673,-cnd_ill»ga!L, 
-cnd_peek__poke addr, 675,-end illeoaT ,-Cnd nag. 
- e n d illegal. " 680, 633,-cnd""ille9al, 4267, 656, 

660, tSS.-cndJliegal.-crtd^llegal.-cnd.illegal, 
-eMd_nkr__to_na>t,-ciid_illegal, 695,-cnd_illegal. 
-cnd7nkr~to~nin,-cnd~illegal, 659,-cnd^illegal, 697, 

701,-cnd7illegal,-cnd_«arker_off,-cnd~iHegal, 706, 
-cnd_i1legal,-cnd_nari(er_off,-cnd_narker_1,-cnd_narker_2, 
-cnd_narker_3,-cnd_nar*er_4,-Cnd_harker^5, 703, 708, 
-cnd^illegal,-cnd_no_rTf_nkr,-crid_i llegai, 719, 
-cnd^illEgil,-cnd_no_rtf_nkr,-cnd_ref__nkrl ,-cnd_ref_Pikr2, 
-end ref nkr],-cnd ref nkr4,-cnd ref nkrS, 72T, 
-cnd~iUegal, 710, ~723,-end I l legal, - e n d nath. 
-cmfillegal, 693, 731, ?34 , - cn d_inegal. 
-cnd_neasurenent_reitart,-cnd_illegal,-cnd_nen,-cnd_illegal, 

742,-cnd_illegal, 744,-cnd_ille9al,-cnd_ne«oryT, 
-Cnd_newry2,-crid_tieriory3,-cnd_iienDry4 , 746,-cnd_illegal, 

748,-cnd_illegal,-cnd_copy,-cnd_iliegal, 756, 
-cnd_ illegal,-cnd_cal_«wnu,-cnd_ilTegal, 760,-cnd_illegal, 
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1 764 1 
1 769 1 
8 774 8 
8 778 8 
1 783 8 
8 789 1 
8 7S4 8 
1 799 8 

1 1 0 4 1 
8 1 0 9 1 
8 813 8 
1 818 1 
1 822 8 
8 826 1 
8 832 8 
8 836 8 
8 839 8 
8 9 4 6 1 
1 1 5 1 1 
1 855 8 
8 859 8 
1 844 1 
1 169 1 
1 8 7 4 1 
8 881 8 
8 839 1 
8 896 8 
1 901 8 
8 90? 8 
8 911 8 
1 916 8 
8 919 1 
8 525 8 
8 531 8 
8 936 8 
8 941 8 
8 946 8 
8 951 8 
8 956 8 
8 S62 8 
8 56! 8 
1 973 8 
1 978 8 
1 980 1 
1 982 8 
8 984 1 
1 986 L 
8 989 8 
8 992 8 
8 99S 8 
8 1002 8 
i 1007 8 

1 1012 8 
8 1016 1 
8 1021 8 
1 1026 8 

758, 762,-cnd_illegal,-end_delta_narter,-cnd_inegal, 
7671-cnd_illeg*I,-cnd_diiplay_Benu,-cnd_illegal, 771, 

-cnd_iilegaI,-cnd_donain_nenu,-cnd_illegal. 775, 
-cnd'illegal,-end"dual ch.-end illegal, 779,-cnd_illegal, 

769, 773, 777, " 781,-end illegal,-cnd_fornat_nenu, 
-cnd_illegal. 788 . -cnd_illegal7 790 , -cnd_Illegal. 
-end if_gain «nu,-cnd illegal, 7W,-cnd_illegal, 796, 
-cnd~ille9al7-cnd hpib'info,-cnd_illegal, 800,-cnd_iilegal, 

802,-cnd_illegal,-end_riariter_i4^ 806, 
- end illegal, 808,-cnd~iHegaT,-cnd n_pointi nenu, 
-endlillegal, 112,-CMOUegal, 814,-cnd_illegal, 
-cndj)aran_ftenu,-cnd_iilegal, 818,-e»d_llle9al, 
- end n_point> nenu,-end illegal.-cnd^pouer n e n u , - e n d illegal, 

822, 824,-end illegal, 820, 826,-cnd_illegal, 
-cnd_recall,-cnd_iIlegalf-cnd_redefine_parafi,-cBd_ille9al1 

-cwJ~rtf_plane nenu,-end illegal,-end renoonte nenu, 
-cnd^illegal, " 832, 834, 836, l3!,-cnd_Illegal, 840, 
-cnd'iUegal.-cnd^Mve.-cnd^illegal, 847,-cnd_illegal, 
-cnd"»ervice trenu7-

cnd_illegal, 851 ,-cnd_illt9al, 
-cnd'itirwlui.nenu.-cnd^illegal, 855,-cnd_illegai, 
-Cnd7iysten_nenu,-cnd_illegal, 859 , - c n d _ i l l e g J l , 849, 

853, 857, 861,-end illegal,-cnd_tape_«enu, 
-end illegal, 868,-end illegal,-end tett nenu,-end il legal, 

872,-end illegal, 8>0, 874,-end illegal, 764, 783, 
792, 7 « , 804 , 810 , 816 , 829 , 845, 863, 
876.-end illegal, 879,-cnd_illegal, 740, 754, 891, 

-end illegal.-cnd nonitor,-cnd Illegal, 897,-cnd illegal, 
736, !93, 89S,-cnd_i}legal,-cnd_ille9al,-cnd_iliegal, 

- end illegal,-end_illegal,-crid_illegal,-cnd_ille9al, 
-cnd~illegal,-cnd_illegal,-cnd_illegai.-ctid_ille9al, 
-cnd'illegal,-cmfillegal,-end illegal,-end illegal, 
-end"illegal, 311,-end illegal, 920,-end illegal, 922, 
-cmfillegal, 905, 901, 924,-end_illegal, 926, 
-end njroupi hpib,-end illeoal, 930.-end illegal, 933, 
-cnd"\Ulegal,-end illegal,-end illegal, g^ . - c n d^illegal, 

939.-cnd_illegal.-cnd illegal,-cndJUegal, 943, 
-end illegal.-end opjMrani,-cnd_illegal. 947,-cnd_iUegal, 
-cnd'illeoal.-cnd'illegal, 951,-end illegal,-cnd^illegal, 
-cnd"illegal, 955,-end illegal, 945, 953, 957, 
-end illegal,-end illegal. 941, 945. 959,-ctid_illegal, 

963.-end illegal, 966l-cnd illegal,-end output_active, 
-cnd_illegal, 972,-cnd_illegaI, 974,-cnd_ill«gal, 
-cnd~output_cal_eoefF1,-cnd_output_cal_c0eff2, 
-cnd7o«tpuOarcoeff3,-cndIoutp«t"cal_coeff4, 
-cnd~cutput~cal~eoeff5,-end_output_cal_coeff6, 
-cnd"outpufcJrcoeff7,-ciid_output_cal_co«Ff81 
-cnd7output~cafcoeff9,-cnd_ille9al.-cnd_output_cal_coeffl0, 
-cnd"oulpul~cal~coeff11,-cnd output cal coeff12,-cnd illegal, 

97S, 588,-end illegal, " 992 , - cnd_Illegal. 935. 
-end illegal, 197,-end illegal,-cnd_output_dala, 
-cno'illegal, 1001 ,-cnd~illegal, 1003,-cnd__illegal, 
-cnd~output error,-end illegal, l007,-cHd_illegal, 1009, 
-cnd"illegal,-cnd output fomatted.-end_illegal, 1013. 
-cnd~illegsl, 10T5,-cnd~illegal,-cnd_output_id,-cnd_ille9al, 
1015,-end illegal, 1021,-cnd_illegal.-end_output_key, 

-end illegal, 1025,-end illegal,-end_ouTput_narker. 

http://-cnd_.il
http://939.-cnd_illegal.-cnd
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8 1030 8 
8 1034 8 
8 1040 8 
X 1045 8 
t 104S 8 
1 1052 8 
1 1055 8 
8 1052 8 
£ 1070 8 
t 1076 8 
1 1081 8 
( 10SS 8 
1 1091 8 
1 1097 8 
1 1102 8 
1 1106 8 
11110 8 
I 1115 1 
I 1119 8, 
1 1123 8 
1 112! 8 
1 1132 1 
1 1137 8 
1 1144 8 
1 1149 8. 
1 1153 8 
I 1157 8 
I 1161 8 
1 1167 8 
( 1172 8 
1 1176 1 
1 11!1 1 
i m e 1 
t 1192 1 
I 1197 8 
8 1203 8 
t 1208 8 
8 1215 8 
8 1219 8 
8 12Z3 8 
8 1227 8 
8 1232 8 
8 1236 8 
8 1241 8 
8 1245 8 
8 1250 8 
8 1254 8 
8 1259 8 
8 1265 8 
1 1269 8 
8 1275 8 
8 1280 8 
8 1287 8 
t 1292 8 
8 1297 8 
( 1302 8 

-end illegal, 1029,-end illegal,-end output nenory, 
- cnCi l legal , 1033,-cmfillegal, 1031, 1035,-cnd_iUegal, 
-cnd_output plot,-cnd_illegal, 1040,-cnd_illegai, 1042, 
-cnd_xllegai, -cud_eutput_reu1 ,-cr*j_e»rtput_rau2, 
-cnd_output rau3,:cnd_output_ra*i4,-end_illegal1 1046, 
-cnd'illegal, 1051,-end Illegal.-end output status, 
-cnd'illegal, 1055,-cnd'illegal, 1057,-end illegal, 976, 

999, 1005, 1011. 1017. 1023, 1027, T037, 1044, 
1053, 1059,-cnd.illegal, 10C1,-cnd_illegal, 1073, 

-cnd_illegal,-cnd_overlay,-cnd_illegal, 1077,-cnd_lliegai, 
-cnd_output active,-end_output_id, 970,-cndjjutput_etatue, 

1075, 107S,-end illegal,-endjveeh,-cnd_illegal,-cnd_penl, 
-cnd_pen2, -cnd_pen3, -endjwM, -endjjenS, -cnd_pen6, -cnd_pen?, 
-end_pen8,-end_illegal, 10SS. 1090,-CnCillegal, 
-end_phaia_of f eet ,-cnd_ohaee, -cnd.illegal, 1102, 
-aid illegal,-end ref_plane 1,-cnd_ref_piane 2,-end i l l e g a l , 

1107,-cnd_ille9al,-cndjlot_all,-cnd_ille9al, 1112, 
-cnd_illegal,-cnd_platj)raticule,-cnd_lllegal, 1116, 
-cnd'illegal, 1118,-end illegal,-end_plot narker, 
-cnd'illegal, 1122,-end~illrgal, 1124,-end illegal, 
-cndjilot tckt.-cnd illegal, 1128,-end illegal, 
-end plot trace,-end illegal, 1132,-old illegal, 1130, 
1134,-end illegal." 1114, 1120, 1126, 1136,-end illegal, 
113J,-cnd_illegal, 1110, 1144,-cnd_illegal, 

•cndJOl joints, -cnd_il legal, 1149,-CRd_illegal, 
-cnd~201_soinls,-cnd~illegal, 1153;-cnd_illegal, 
-cnd~401_po«ts, -cnd'illegal, 1157, -cnd'illegal, 
-cnd_51_pointe,-cnd_illegal, 1151, 1155. 1159, 1161, 
-cnd_illegal, 1163, -end_illegal, -endjioke, -cnd_illegal, 
-end lincar_polar,-cnd illegal, 1172,-end illegal, 
-cnd_logj»lar,-cnd_illegal. 11?6,-cnd_illegal, 1174, 

1178,-end illegal,-end ineg_vs real,-end illegal, 1183, 
-end illegal, 1185,-endJllegalT 11*0, Tl!7,-cnd_illegal, 

1lf9,-cnd illegal.-cnd aourcejMuer.-cnd illegal, 116!, 
1170, 1192, 1I94,-cnd_illegal,-cnd_preeet.-end_iIlegal, 

-cnd_prior nenu,-end illegal, 1201, 1203,-end illegal, 
1099, 1105, 11467 1196, 1205,-cnd_illegal.-cnd_euept, 

-cnd_iilegal, 1214, -cnd_illegal, -cnd_recall_last, 
-cnd_recall_1,-cnd_recall_2,-cnd_recall_3,-cnd_recall_4, 
-end recall 5,-end illegal,-end real,-end illegal, 
-cnd~recall~last,-cnd_illegal, 'l22?,-cnd_lllegal, 1229, 
-cnd~lllegal,-c«d recall 1,-cnd recall 2,-cnd recall 3, 
-cnd_recall_4,-cno_i"ecalI_5, 123l,-cnd_illegal, 1233, 
-end illegal,-cnd illegal,-end illegal.-cnd illegal, 
-cndlillegal.-cndjllegal.-cndjllegal, 1242. 1245. 
-end illegal.-cnd illegal,-end illegal,-end illegal, 
-cnd'illegil.-cnd'illegal, 1251,-end illegal. 1256, 
-cnd_illegal, 125S,-cnd_illegal, 124!, 1260,-cnd.illegal, 

1262,-cnd_illegal,-end. ref .position,-cnd_ref_value, 
-end illegal.-cnd revision,-cnd illegal, 1225, 1240, 1265, 

1267, 1270,-end lllegal,-cnd~quadrant 22,-end quadrant 12, 
-cnd.illegal, 127!.-cnd.illegal. 1216," 1218, 1272, 1581, 
-end_srq_nask, -end.lllegal, -cnd_e11, -cnd.sl2, -cnd_illegal, 
-cnd_s21 ,-cnd_s22,-cnd.illegal,-c*d.iave~l ,-end_eave_2, 
-cnd_save^3,-cnd_eave_4,-end_aave_5,-cnd_illegal, 3295. 
-cnd.illegal, 1301 ,-cnd_illegal,-end_«calet-cnd.illegal. 
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1 1307 1 1305,-end illegal.-cnd cal set 1,-cnd cal act 2, 
1 1311 1 -end cal eet 3,-end cal set 4*.-cnd cal act 5,-end cal act i, 
1 1315 8 -cnd"careet"7,-cnd"cai"eet"S.-cnd"illegal7 13097 
1 1319 1 -cmfillegal, 1318,-end illegal.-cnd single eh.-end illegal. 
1 1324 1 1322,-cndJlle^l.-cndjC4ier_aloe«_off,-en<f_lllegal, 1326. 
1 1329 1 -cnd_pouer elope,-end illegal,-end_pauer slope off, 
1 1332 1 -cnd_pooer_slope, 1328,-endJllegal. 1331,-cnd.illegal, 
1 1337 1 -end _pouer_elope_of f,-cnd_pouer_elope, 133S.-cnd.illegal, 
1 1341 1 -cndjolar7-cnd.Ille9al,-cnd_enMthing_eff,-cnd_enoothiji9_on, 
1 1345 1 -end illegal,-end anoothingjiff,-cnd snoothing_M, 1343, 
1 1349 1 -cmfillegal, 1346,-cnd illegal, 1341, 1350,-end illegal. 
1 1355 1 -cnd~key 1,-cnd key 2,-cnd key 3.-end key 4,-end key S, 
1 1360 1 -end~key~6,-cnd"key 7,-end key I.-end illegal, 1355, 
1 1365 1 -end illegal. ?3«7-end_iUe_al,-cnd_ef^,-cnd_iUegal, 
1 1370 1 -end split.-end illegal, 1368, 1370.-end illegal, 
1 1375 1 -end erq_naek,-cnd illegal, 1375,-end illegal,-end start, 
1 1310 1 -end Illegal.-cnd stepped.-end illegal.-cnd illagal, 
1 1314 1 -end illegal.-end'atop,-end illegal, 1379, 1311, 1313, 
1 1390 1 1385,-cnd.illegal,-cni_eavej.-cnd_sare_2.-end_sav._3. 
1 1395 1 -end save 4,-end save 5,-end Illegal,-cnd_eaieep_tinc, 
1 1399 1 -end illegal, 1338,-cnd eur,-cnd illegal,-end illegal, 
1 1404 1 -end illegal, 140 3,-end illegal.-cnd eyetenaarane, 
1 1401 1 -cnd'illegal, 140?,-end illegal,-end illegal,-end illegal, 
11413 1 1411,-end illegal.-end illegal.-cnd illagal, 1415, 
1 1 4 1 1 1 -end illegal, 1409, 1413. 1417,-end illegal,-cnd_iUegal. 
1 1424 1 1405, 1419,-end illegal,-cndjinvit local, 
1 1428 1 -cnd_privib renote7 1423,-cnd illegal, 1427,-end illegal, 
1 1433 1 1289, 1292, 1303, 1307, 1320, 1324, 1337, 1352, 
1 1441 1 1366, 1372, 1377, 1387. 1392, 1400, 1431, 
1 1448 1 -end illegal.-cnd illegal.-cnd illegal, 1449,-end illegal, 
1 1453 1 -cnd'illegai.-end'illegal, 1453,-end illegal, 1451, 1455, 
1 14S9 1 -cnd'illegai.-end'illegal,-end illegal, 1460,-end illegal, 
1 1464 1 1462,-end illegal.-cnd illegal,-end illegal.-cnd illegal. 
1 1469 1 -end illegal,. 1466, 146!,-end illegal, 1470,-end illegal, 
1 1475 1 -cnd'illegal.-cnd illegal, 1475,-end illegal, 1477. 
1 1480 1 -cnd_illegal. 1457. 1464, 1473, 1479,-cnd_illegal, 1481, 
1 1487 1 -end illegal, 1486,-end illegal.-cnd tdr inpuise. 
1 1491 1 -cnd'illegal, 1490,-cnd_illegal, 1492,-cnd_illegal, 
8 1496 & -end nan tine uindou,-end illegal, 1496,-end illegal, 
1 1500 1 -cnd~nin~tine_uindou,-cnd_illegal. 1500.-cnd_illegal, 1498. 
1 1505 1 1502,-end illegal.-cnd nomal tine uindou,-end illegal, 
8 1509 1 1507,-cnd'illegal, 1509,-cnd'illegal.-cnd tdr etep, 
1 1514 1 -end illegal, 1513,-cnd illegal, 15l5,-cnd_illegil, 1494, 
1 1520 1 1504, 1511, 1S17,-cnd illegal.-cnd tine.donain, 1519, 
1 1526 4 -end tdr donain,-end illegal, 4267,-end illegal, 1524, 
1 1531 1 1528,-cnd_illegal," 1488. 1530,-cnd_illegal,-cnduserl, 
8 1537 8 -end ueer2,-cnd ueer3,-cnd user*,,-end illegal, 1536, 
1 1542 1 -cnd.illegal, TS41.-cnd_iIlejal,-cnd_up, 1S43,-cnd_ille9el; 

EH08 1 ibtree 1 
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1 129 1 1 nuneric 8 • , •,, '£, 'U. 'C, 't, '8. 
8 141 8 •c. '8, '«, •u. 
8 153 1 '", 'U, •c. •1, '2, '3, 
8 165 8 4 string 8 '« '", ' , 
8 173 1 1 block_a 1 '6, 

•E, 'U, 

'8, • , 
•H, '8, 

1 129 1 1 nuneric 1 129,16513,16521,1652!,158,163,-end enter, 
1 136 1 -end illegal, 137,16521,16528,158,163,-cnd enter, 
8 143 1 -end illegal, 144,16536,16536,16536,158.163, 
1 150 8 -cnd"enter,-cnd_illegal,152,16536,158.163, 
8 156 8 -cnd_enter,-cnd_illegal,-cnd_u1 ,-cnd_u2,-cnd_i;3, 
1 161 1 -cnd'u4,-cnd illegal,-end enter, 
1 164 1 1 etring 8 -Cnd~ille9il7l67,1357,-end quote,8357,167, 
1 170 1 -end illegal,-end label,8363, 
1 173 1 1 block a 8 20654,-cnd block a-24576, 

http://-cni_eavej.-cnd_sare_2.-end_sav._3
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.HEIR MCROHPY (K-2OO.H'200,S-2O00) .LIST Off 

.SPL 
INTEGER COOEUHIT . HPYTBL; 
LOOICRL LDUH: 
INTEGER HffltflY l£K(IK(1:1C):< 
2,2,2,2.2,2,1,2,1,0. 3,3,1,1.1,1; 

IHIEGER RBtRY P1)SCDDE(1:I6):> 
14,12,10.8,6,4,3,1,0.0, 8,11,7,6,5,15; 

LOCICRL RRRRY C00E(0:1S): 
LSCICRL RRRRY 0EfCOOE(O:31 ) : • 
0, 1.1, 0, 1,1, O . O , 1,0, 0,0, 0,0, 0,0, 
0,0.0,0,0.0,0,0, 1.1.1,1,1.1.0,0; 

IYTE RRRRY F*>YT8LH(0:7):«"HPYTBL "; 
11TRIHSIC SOU; 

.EWSPL; 

.1WLE OECUST:"-|«BC-, -ttnOJ". "HUXR", "EXP", 
-HCC-, " C C " , "CTREK", "UKC00E-, "HPrElr, "REPENT", 
•ROCCOOE", "WCDDE", "KXT", "SUfFPR", "OURL". "UGO"; 

.TRBLE ERIOfcS^III RLREROV DEFINED","EXPECTED JEHKOUHr, 
"EXPECTED COLON","EXPECTED P«REXTHES1S","EXPECTED EQUAL SIGN". 
"ILLEGAL STRTEH£II*,"lHVRUO PfXUWIER","Hf«lt ILREAOY OEFIHEO", 
"RECOVERY E»f*","Ill£GIL BUS SllURXE'.'ILLECfIL OPERfaNO", 
"HISSING EHD","EX»ECTED HiJoBCR","EXPECTED OH*-, 
.PCiaSLE TKEDEFS.nETR.UPSOFT; 
-PlEnTejlE TMlll.rtTR.UPSOFT; 
.PRERHBLE OOTME.rTIA.ltfSOfl; 
.PREAft)LE PKI0.BE1A.UPSOFT; 

I COOE T E S T fan S E T PROCEDURE t 
8 F O E -2-SE1 COOE, -1 -SET BOTH, 0>TESI/SET BOTH, KTEST OHLY I 

.SPL 
PROCEDURE SC (STMT,LEH,VAL,HOE); 
VRLUE STf«T,l£X,VRl.ll>£; 
WTECER S T R I T . L E H . V A L . H D E ; 

, BEGIN LOGICAL HIT;IHIEGER TVRL.I; 
HFLR0:»1: 
i r H0E>-1 THEH BEGIN 
TVRL:'IF VAL>"0 THEH VAL ELSE 32768 « VAL; 
FOR I:=START UNTIL STRRT*LEH-1 00 
BEGIH IBIT:'(TVRL HOD 2)'1;TVAL:"TVRL8ASI(1); 
IF (C0D£(I).(15:1) XOR 1BIT)LAHD CODE(I).(14:1) THEN HFLAG:=0; 
EHO; 
ENO; 
If H0E<1 RHO flFLAG'1 THEN BEGIN 
TVRLl'IF VAL>-0 THEH VAL ELSE 3276S < VAL; 
FOR I:*START UHTIL SIRRHLEX-1 DO 
BEGIN IBIT:-(TVRL BOO 2)>1; TVAL:-TVALS»SR{1); 
IF LEN-16 MO I-STAR1 • 15 THEN IBIT:-(VRL<0); 
C00EU).(15:1]:>IBIT: 
IF HDE>-2 THEH C0OE(I).(14:1):.|; 
ENO; 
EHO; 
END; 
IHTEGER PROCEDURE CVALCSTRRT,LEH); 
VALUE STRRT.LEX; IKTEGER START,LEH; 
BEGIN INTEGER TVRL.I; TVAL:-0; 
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FOR I:"S1MtTiLEH-1 STEP -1 UNTIL STRUT DO BEGIN 
lVIL:«TVAlilSL(1): 
IF C0OE(I).(15:1)-1 THEH TVRL:«TVAL*1; FJfO; -
CVRL:»TVRL;EW; 
PIOCEDUK UTKEXIVRL.LER); 
VRLUE VRL.LEH; INTEGER VAL. LEI; 
BEGIN INTEGER I,TVRL.TI«I1: IIHIT:aVP.L;IF VRL'O THEH LER:-4; 
FOR I:«4 STEP -1 UNTIL 1 DO BEGIH 
TVRL:.TINIT.(0:4); TI»IT:'TIHITtlSL(4); 
If I<« LEH THEN BEGIH 
IF TVAD5 THEN TV»L:=TVRL«5S ELSE TVHL:»TVAL*4t; 
CIO(TVAL); EHD; ENO; END; 

PROCEDURE OUTLINE; BEGIN 
FOR IK>X:-0 UNTIL IXV-4 DO ClOIIWJJeW)); END; 
LISISRCE:«;NCU<SS(33):'NCUISS(34):«um(K):HtCUIS](f3):<>100; 
»CLra(37):HtLFK(3«):HCLfOS(»):-ICLflSS(46):«CLAS3(47):-I100; 
NCULSS(47):HCUCS(47):-»CLf«(»):rt«:LAS3(4!):-I100; 
« ! • I ( z ' • . /<>•>•» M K P W O Nt£ LABEL CMPSCTEtS » 
.FJOSPL; 
I 8 

nCIUFIPV-SEIUP PASS; 
P1«-l<t*ClJ«E/l*»/END/E« IL1) -(.ENPTY) ?6E; 
E«0'-«E»0- .OUTUIC [\] EXIT; 
EOFILE-1E0FI' <"HIS3IHC l(Jir>USTUHn EXIT; 
rW'-tHHp- 1L1 OftCC ••PCDII:>5I2: IOTI:'1i;" HUSH; 
SETUP- UN | -n ] .f«»5»l»PCNTI) 
•"INCNI:*; «vy(-3):rtfvu(-2):«ni(-1):"l224;" 
<"HPY nlCtOASSEHBLER.1(4.2S.SO)" !"IU:>40:" 
.ORIELIHE(HUUU)) !"IU:'IUt2?:" \,\>USTUHII NXTL; 

UK •rlHUHIT:-F0PEN(TR£ETEXT,X147); PIBflPT;" 
i-COOEUNIT: rFO«N(TFfEEOUT, 120,1.60); -
!"IF < THEN BESIH HIIT'FILE'INFOIO): 01IIT(2); ENO:" 
r"USTUHIT:«IIUHII:*OPEH(TREELIST,r517,1.-»0):-
!"IF < THEN BEGIN PRINT'FILE'INFO(O); 0UIK3); END;" 
!"l«TBL:«FO»EH(n»YIBLH. 1114,1 );" 
!"IF < THEH BEGIH MIRT'FIlf'IUFOlO): 0UIT(4); ENO:"; 

DECLARE""DECLARE" .DESUDtDECLIST) '7E •': 73E 
EOU '7E »(', C\ 1L1/.EHPTY) EOU ?7E) '; ?2E TL1; 

£OU=.LBL '= ?5E -DHH T13E '"HC«TR:'»VALDE;" RHVHl'H .XPOPt) l"T] 
(I"HFLAG:=SFLAG=0 LOR (SVALOE»KNTR LAND SFLAG=1CHTR.32);") 
•SE .SETV(NCNTR) .SETF(TCHI«t32) .XPOPO; 

RWHUH=.TEST(0.0) .REHOVKISTRRVRD/.EHPTY; 
PROCEDURE ="BEGIN" PHRHE 77E TL1 PtOOY; 
PBOOY-INIT 81S1ATE TS IHIT) "ENO" 712E OREC TL1; 
FWHIEi.LBL (!"RfLRG:=SVRUl£>0;") TIE 

!fCI1R:'((PCHTR.15)/1t)"1«;" .SETF(1) .SETV(PCHTR); 
Bi£C«!"OUTUNIT:»C0OEUNIT; PJSX(PCITR); OUTUKIT:«LISTWIIT:"; 
IHIT..EHPIY (K !"00 CC«(XCNTI):>KFCf*E(XCHTR»ACNTR) 

UHTIL (XCHTR:.XCNTRt1)>15;"l; 
STATE'SUBSTAT « C , SWSIIT T6E) •; T2E: 
SUBSm*<CHRPT/1IITEn .SC(fWOOE(SFLf«>32).LEl<00£(SFLBv-32),SVBLUE.O) 

TIE (CHDEC/.EHP1Y)); 
CHO£C»!"BFlJG:-(SFLf»>«0 LAND SVRLUE<4);" .SC(8,2,3,0) TIE; 
CHRPWi- .IBL.TESK42.0)) .DNH T13E .SC(10,4,1t-(lfVALU£<1)/2,0) TIE 

RWNUII: 
D1TEH» <- .LBL (!"HFIAS:'SFUK;>32 LANS SfLRG<43;"); 
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NXTL't.RLINEO !-l«f(IXV):'I134;lfV(IXV:.IXVt1):-I32;IXV:>IXV»1;" 
!"IBCK:-0;nCCP:'RECP:-«t;"); 

TL1 = .EHPTY [" ") .OUTLINE t\) NXTL: 
TS'.EHPIY OtlTCOOE .OUTLINE NXTL 
(\ ("KSP:=NSP:»0;") DUlROriC; 

OUTCODE=.0UTHEX(PCKTS,3) [" "1 
.0UTHEX(CVAL(!,S),2) .0UTHEX(CVAL(O,S),2) [" " ) ; 

0UTR0HC=[!"0UTUNIT:=COOEUNIT; RBSRC(CVAL(0,16)); 0UTUNIT: = LISIONIT;"]; 
E=.ERPTY [t£] <.0UISRIB(£RRNUH.ERRORS)>USTUHII 

!"XSP:«NSP:^>;TOS:"IOS:«OINIT;PUSH(a,S);" 
•> '\ NXTL (J"".FLSG:=ACNTR=0:" 
("END" OREC TL1 PRSS/--(0ITEH) PSODY PRSS/.EHPTY PASSl/.EHPTY PASSH); 

EXIT-.£nPTY OREC <.\:E " ERRORS" \,\)USTUHIT 
!-FCLOSE(CO0EUHIT,I11,O);-
!"IF < THEH BEGIHPRIHT'FILE'IHFO(O); A0IT16); END," 
!"FCLDSE[HPY1Bt;2TT70);" 
!"IF < THEH BEGIN PRIHT'FILE'IHFO(O); BUIK7); END;" 
l"UnlTS;IERHIHATE;"; 

PASSH-1HIT 8(0RG/ '\ TL1/ EHO/ EOFIIE/ HSTATE); 
ORG="ORG

M
 ('« .HEX !"PCXTR: •HVALUE:"/ .DNH !-PCNIA;.NVALUE;") 

713E RHVNUH OREC TL1 !"PCHTR:=(PCHTR/2)»2 t 512;"; 
HSTATE=IKIT ((<-.LBL »':) .TEST(O.O) TSE .SETF(2) 

.SETV(PCHTR-2560) OHTBL/.EMPTY) SOBHSTAT ?4E «(', SUBHSTRT ?11E) 
'; ?2E TBS; 

SUBHSTBT-BITEH ,SC(P0S:0DE(SFLA0-32).LEHC0DE(SFLHG-32).SYRLU£,O) ?1E 
(CHG0/.EHP1Y); 

HITEB=<- .LBL (!"HFLflG:=SFLRG>42 LAND SFLACk50;"); 
CHG0=.T£ST(48.O) .LBL 77E .T£ST(1,0) ?7E 

.SC(0.5.SVBLUE/16.0) ?1£: 
0H1BL=.EHPTY !"DUTUHIT:"nJ>VlBL;" 

["GLOBAL IHTEGER =XFFFF" .0UTH£X(SVALUE,4) ";" \) 
r0UTUNIl:'USIl»HT;"; 

TT1S=.£HPTY .0UIHEX(PCX1R-512,3) [" "] .0UTHEX(CVAL(S,S),2) 
.DUTHEX(CVBL(0,S),2) [" "1 .OUTLINE HXTL [\ !"XSP:=«SP:=0;") 
|!"0UIUNIT:=C0OEuNIT; A8SRC{CVRL(0,S)); RBSRC(CVAL(!,8));"1 
['•'OUTUNIT:=USTUNIT;"): 

.END niCROnPY 
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COnnEHT p r i c H i iatrmfitn 
Procist idcntifitr M t i g M M f i t * dcterriint the relative priority for 

ecHedulirwj proceeaee that are ready to run, except for preenptive 
echeduling due to interrupt!. The ready process uith the highest 
process i d uill be scheduled before processes uith louer identifiers. 
The n a i n process becones the idle process after initialization is 
conpleted, therefore process id 0 (lowest priority) is reserved for the 
nain process. Preenptive scheduling due to interrupts has higher 
priority than nomally scheduled processes, regardless of the process 
id of the interrupt ecrvice process. The interrupt vector nunber 
detemines relative priorities for interrupts -- the process uith the 
louest interrupt vector nunber hat the nost priority and'uill preenpt 
interrupt service proceeses uith higher interrupt vector nunbers. 

I interrupt vector nunbers 8 
BYTE COHSTRNT y_edc_vctr 

BYTE CONSTANT refrtBh_vetr -.' 11; 
BYTE CONSTANT public_ib_vctr :• 12; 
BYTE CONSTANT private_ib_vctr :• 13; 
BYTE CONSTANT botton_vctr :• 7.4; 
BYTE CONSTANT rpg_vctr :* 15; 
BYTE CONSTANT topJiey_vctr :* 16; 
BYTE CONSTANT uart_vctr := 17; 
BYTE CONSTANT tape_vctr :» IS; 
BYTE CONSTANT pri*ne_ib_srq_vctr :« 19; 
BYTE CONSTANT tick_vctr :• IA; 

BYTE CONSTANT delay_tiner_vctr :* IB; 

BYTE CONSTANT bubble_vctr :» IC; 
BYTE CONSTANT vctr_d" :» ID; 
BYTE CONSTANT poner_fail_vctr := IE; 
BYTE CONSTANT teet_poin:_vctr :* IF; 

8 highest priority 8 
& coordinate uith "irint" in 

file SINTRPI for autocleari 

8 coordinate uith "irint" in 
file SINTRPI for autocleari 

8 coordinate uith "inlnt" in 
file SINTRPI for autocleari 

8 process ids 8 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
IHTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 
INTEGER CONSTANT 

parser_ld 
pnv_ib_sro_ld 
bOtton.ld 
rpg_id 
top_hey_id 
hcyboanl_id 
uart_id 
connand_id 
eontrol_ld 
pub_ib_in_id 
pub_ib_out_id 
array update id 
chl id 
ch2_id 
retrace_id 
ldle_proccss 

8 louest priority 8 

8 highest priority 8 ' IF; 
' IE; 
-• ID; 
= IC; 

• IB; 
= IA; 
> 19; • is; 
• 17; 
= 16; 
= 15; 

:= 10; 8 louest priority 8 
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PROCEDURE rmi if_gain( gain 1: 
VRLUE gain; 
IHIEGER giin; EH1ERHRL.L; 

PROCEDURE ntu iF_gainj»rl( port ) ; 
VALUE port; 
IHTEGER port: EXTERNAL. L; 

SIFGAIN.WRK.fDJSIO IHU. DEC 22, 1513, 10:31 Ml PACE 1 

BGiXl,P,-ifgain" 
BEGIH 

NFILE fcontrol.uor*; 
NFILE cyadc.uork; 
NFILE fchdata.uork; 
NFILE (nam.uork; 

3IFMIH.IKHK.PDIS10 IHU, DEC 22. 1913. 10:31 Ml PAGE 2 

REJECT; 
COnnEHT 
aaaaaaaaeaaaaaaaaftaaaaaaaaaaataaaaaaaaaajtaaaaiaaiaaaaaaaaaaaaaaaaataaaaa 

• IF GAIN DATA 

aaaaaaaaaaaaaaaaaaftlaaaaaaaaaiaaaaaaaaataaaaaaaaaaaaiaaaaaaaaaaiaaaiaaal 

i IF GAIH & 
INTEGER if gainjjort; J. new iF gain port 1 
EXTERHflL BYTE TABLE end if gain; I fron RESPONS S 
EXTERNAL BYTE TABLE cnd'if jiort; 1 fron RESPONS t 

S1TG«UI.II»K.PDS510 THU, DEC 22, 1913, 10:31 Ml PHGE 3 

REJECT; 

COHflEHT ntu if gain 
aaaaBaaaaaataetataaaaaeaaaaaaaaaaaaaaaaataaeaaaaeAaaaaeaeaaBaaaaaaaaiftia 
a 
aaaaaaaaaailaaaaaaaaiaaaaaaaaataaaaaaBaaaaaaaaaaaaaBaaaaaaaaeatBaiaaaiai 

PROCEDURE neu if_giin( gain ); 
VALUE gain; 
IHTEGER gam; EHTRY; 
BEGIH & neu_if_gain & 

abort_auitp: 

IF if gain_port = teat_port THEH 
BEGIN 1 if 1 

hiLight_kay( cnd_if_gain[ gain ) , 
cnd~if_gain[ if_teit_gain ], 
cnd_if_oain[ if_teetjjain ) 

if teat_gain :« gain; 
END "S if 1 

ELSE & if gainjjort " rtfjiort & 
BEGIN I tlae & 

hiiight_key( cnd_if_gain[ gain J, 
cnd_if_gain[ if_rtf_gain ], 
end_if_gaini if_raf_gain ] 

if refjjain := gain; 
END; "l alja 1 

r*itart_iweep; 

END; & neu_if_gain & 
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ivunM.mt.misw THU. K C 22, i s i 3 . io:38 an 

•EJECT; 
C « K H T 

ee*a*aieeeeeee*a**ataa*eeeeaaaaeaaeaaeaaaeaaeaaaeaseeateBeaee**aeeaeaaex 
ncOCEvtJAE neu ifjainjaortf. port ) ; 

VALUE port; 
IKTEGER port; EH1IY; 
KGIM 8 Mu_if_aainjMrt 8. 

if jainjjort :* port; 

8 highlight aoft-keys t 
IF port » teetjaart TKEK 

KGIH I if I 
aulienljiey/, cnd_lfjaortt teatjaart J. 

cnd~if_port[ refjport 1, 
end_lfjiort( rafjwrt ) 

hilight_key{ cnd_if_gain[ if_teet_eain ], 
end~if_gain[ if_nefjjain ], 
ewt_ifjgain( if_rrfjain ] 

EHO I if & 
ELSE I port • ref port 8 

KGIH 8 tlae I 
hilightjteyf. cnd_ifj>ortl refjaort ] , 

end_if_port[ teetjaart J, 
cnd_if_port[ ttatjaart j 

lliliehtjiay('cnd_lf_gain( if_nfjain ], 
.cnd_ifjain[ if_teit_gain J, 
cnd~ifjainl if_ttit_jain ] 

END; I alia I ' 

EHO; X, n*u_if jainjiert & 

cinen.uotK.poisio IHU, DEC 22. 19S3, 10:31 Rfl PHGE 1 

BYTE CONSTANT ByteJERO:*; 
IHTEGER CDHSimn mill :< 0, 

op.fail :« 120. 
un corr :• Z4. 
FIFBteady:*), 
CerErr:*3. 
l>>Co»p:-G, 

BYTE CONSTANT rtmSelflfO :> ZO, 
reJHSelRegB:*ZB. 
rBnSelRegF:"ZF. 
ant block :* Zl 

ee.eonp :• Z40, 
tin err :• Z10, 
busy :• ZtO, 
UncorErr:«2, 
IinErr:M, 
Duey:»7; 

ft>flS«lRegE:=ZE, 

uo.faa :« 210, 
enable urt boot :>X18,Lou frtq_RCD:*Z20, Xchanged fron 288. 
PaVIIr.it:'111. r»IR.ad:=Z12, 
IMUritt:>Z13, raWlrtBootRig :• Z16, 
IS«WrtJe«tLpop:'Z17, leareteadfSA :• IIS, 
fatflakort :"I13, Ham<aax)ootLoop:>Z1B, 
la)1lVaa>XD:«ZlC, FIFOIoeet :• Z1D, 
ftjnpurg. flit, feMee«t:xX1F; 

BYTE etm • ZFFFFfCOl, 
m a c nag • lean * 0, nan.data * nbn a ZCO, 
i*n_itatue < nbn a ZC2, nbn'cnd » nbn • ZC2; 

SWOUTInE uaitjehileJWJnnjy: FOPMNO; 

SIHBH.U0RK.PDS510 THU, DEC 22, 1313. 10:38 RH SIHBn.UC«K.P08510 THU, DEC 22, 1983, 10:38 OH 
ItSttl.-lnan" BEGIH USE REGISTER 0-11; 
COHHEHT fOOCJH 

taeaaaaaftaaaeaaaaaaaaaaeateaaaaaaaaaai 

SHORT DESCAIPTIOH--

Dunny block for the linking of the HBH code 

EXTENDED DESCRIPTIOH-

INPU1S--

OUIPUTS-

I0UTIHES CALLED—. _____ 
imt_nbff, 
set_add_nbn, 
status nbn, 

tect_nbn, pame_nbn, 
read_nbn, urt_nbn 
read_boot_nbn,urt_boot_nbn 

•EJECT 

DECLARATION— ; 

Xe.OC.OFFS 

EXTERHRL LABEL init nbn,test nbn,Dims nbn; 
EXTERNAL LABEL set add nbn.read nbn,urt nbn; 
EXTERNAL LABEL status nbn, read boot nbn,urt boot nbn; 

GO TO inlt.nbn; " 
GO TO testjabn; 
GO TO parnsjsbn; 
GO TO set_add_nen; 
GO TO read nbn; 
00 TO urt jibe; 
GO TO etatus_nbn; 
GO TO read boot nbn; 
GO TO urt boot nbn; 

ERROR CONDITIONS RNO RECOVERY— 

1 NOTES— 
1 Each for the external procedurae are stand alone. The Mr] code ie 
1 located on the HBH board itself and is a block of 25S bytee of code. 
1 Each of the prcceduree is selected by a block euitch that selects 
1 one of 16 256 bytes ROH eecuons and enables the HBC chipeclcct. 
1 Each code section nust be <* 256 bytes and the entry point on a 
1 XXXXXXOO boundary ( note the link connand needs te be adjueted ao 
' that thie uill happen bccauee the conpilier overhead adde aane 
1 umeeded branche at beginlng and end of a code nodule ) . 

' AUTHOR HISIORY-
' JTB 

iaaieaeatae*eeaae*eaaaaaeaeaaaaaaaeaaataaaeaa**ataeeaaaaaeaa**aaaeaaaaaa 

1 IHTJAL REFINEHENT-

taaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaataasaaaaaaa* 

« REVISION LOG— 
1 Hay 5 1982 noved into Passl uork 

tataaaeaaeeaaeaaaktaaaaaeeaaeaaaasaattaateeaaiaaaaaaetaaaaaeeaaaeaeaaai* 

http://ivunM.mt.misw
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simro.uoex.rossio i w , OEC 22, m i , io:3t H I HUE I JIr»r».lruf.K.PD-510 THU, DEC 22, 1913, 10:31 HI PAGE 2 

MSKL.P.-IrUWO" 

KGIH USt «EGISTE« 0-11; 

9FILE cii*n.uor«; 

COTmEHT tooc OH 
HAHE— t e s t nbn 
aaaAieaaeaaeaaaaaaaaaAaaaaaeeeaaeaaeaeeeaaa eaeaeaaaaaaaaeeaaaaaaaeeaaaaa 
* 
» SHORT DESCRIPT10H--
1
 Verification of H8n harauara. 
e 
• EXTENDED DESCBIPTION--

NEJECT; 

BOOLEAK SUBROUTINE test nbn; 
8JDDC OFF* 
BEGIH" 

nise reg;e-80; 
test_nbn:*TRUE; 
nisc~reg:=ByteZER0; 

ENO teat_nbn; 

SUBROUTIHE uait uhile HBH busy; 
UHILE TBIT(nbn_atat.s.Busy) 00; 

EHTRY; 

" WIITS-- EII08 

' teat nan Flag on euccees of teat — TRUE * eucceaaful 
J " FALSE* failed 

» r a l l i e s CALLED— 

* EITJtM CI*OI1IO«S AND RECovErr-

J N0TES--

• MTHOR HISTORY- JTB 

ecaeaaaenaB«eiae*e*ieeeaaaexeee«e*seeeae**anaeeee**aaaa*eeaeasa«*aesaaaa 

« IHTIAL REFlBEflENT--
a 

aaaaaaaaaaaaaaaiaaaaeaaaaaaaaaaaaaaaeeaaaaeoaaaeaeacaAaaaaaAAaaaaaaaaaaa 

* REVISION L00--
• Docunentcd and Rove in to Pace 1 PAY 7 IBS. 

xaaaaaaeeaaaaaeaeaaeaaaaaeaaaaaeeeaaaiMaxesexeaxaaaeaiiaxaseaaaaaaaaaskes 
DECLRRRTIOX--

SMBn2.-ORX.PDSE.10 IHU, DEC 22, 1983, 10:33 AH PACE 1 SIH6n2.U0RN.PO8.1O THU, DEC 22, 1983, 10:3! An PAGE 2 

nSSXL,P,"I"BH2" 
BECIN USE REGISTER 0-11; 

aaeaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaaxsaaaaaaaaaaaaaaaaaa 

•FILE cinbn.uork; 
SUBROUTINE aait.utiile_BBB_buay_or_error; FORUARD; 

conntHi.SDOC OH 
HAflE— init nbn 
eeiaaaaaaeaeaaeaeaaeaaiaAeaaereBeaaeeeaeaaaee-eaeftetaaaaaaeaaaaaaeaaSiaa 

•SHORT DESCRIPTION— 
1 Reeett and inializee the F1SC and bootleop For eelacted FIBPI 

* ENTEHDED DESCRIPTION— 
* Cauae any on goiruj«i)iieration to be ceaeed, and all HSC register, 
* are relet. The H3C it then eet op for one HBH operation uith 
* RCO error correction ( the data uill be corrected on the fly, but 
* an uncorrectable error uill not be flagged till after the tranafer 
* ie finiehed — this it the fastest node ) . 

» INPUTS¬
* nod nodule nunber of HBH range is 0,1 

« OUTPUTS— 
* init nbn BOOLEAN on the eucceee of initialization (see belou) 
• ~ TRUE • successful FALSE > failed 

' ROUTINES CALLED— none 

» ERROR COHOITIOHS AND RECOVERY— 
a A bad boot loop or harduare failure uill cause test to Fail, and 
a this uill require a service cell to fix 
a Init uill initialize the boot loop nap on all HBHs, houever it 
B appears that this routine uill ratum true if HfirHK) ie good, and 
* FtBIWI is bad, Houever if Rgm it bad, Init(1) uill be false.sorry) 
a 
a 
« RUTHOR HISTORY— JTB 
aaaaaaaeaaaaaeeaeaaeaeaasuaaaaaeeseaaaaeaaeaaaxaaesesaaeaaaftaaaaaaaaaaea 

' INIIAL REFIHEflENI-
* Abort HBC , if still busy repeative hit uith abort ( enall delay 
* betueen ) . Once not buey do a hard raaet and then set up HBC regs 
* uith the RED node , one HBH uith tuo ctennels, etc. Issue the 
* initilaize connand and uait till conpleted and report if euceesful. 

aaaaeetaaaaaiaaaBaaaaeaaaeaxaeaaaieaaaaeaaaaaeaaaaaaeaaeaaeaeaaaaeaaaaat 

« REVISION LOG— 
* Docunented and Hove into Paas 1 HAY 7 1982 
* Delete the uait till op_conp before aborting as req in 
1 early controllers 
* 4/83 Added bailout in busy loop if Hereto good b u t HBHN1 bad 
a 

http://SMBn2.-ORX.PDSE.10
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REJECT 
DECWMTIDN-- ; 

THU, K C 22, 1*43, 10:38 Ml 

BOOtfRK PROCEDURE init ntMnod); VRLUE nod; INTEGER "*d; 

BECIN 
BYTE Dunny; 

ENTRY; 

•use_reg:*I82; 

If TIIT(nbn statu*.Busy) THEN 
BEGIN " 

IfPERT 3 DO KGIH nto* c*i:-nWYabcrt; 
LttPERT 2S5 DO **~y:'*** tutus; Qumq:*itKjtit*; END; 
8. Tint Delay ~ e* not t e a m a n * * 

EM); 
Uhould be not busy and rtady for init m d . 

IF » T TBIT(>«jn statut.Buty) THEM 
KGIN 
r*ti_c«d:i(l«r-t«Mt); 

wait uhile B M buoy; nbn ^:-(l»r^lRtfB); 
«ITE(BOAS(nbn data), tne bleck, tin fia, 

lot. fraq_tX0 , IVttZERO, IEFT( lYTE.Md), 3)); 
uait while "BP. buty; idan c«l:-(p»f1Ifut); 
M UNTIL TBIT( rtn^statu*, Busy ) ; 
ua l t_wh i 1«JW_i*us y_o r_e r ro r; 
EMO no busy error; 
•Uise it a busy error idiich tht ftlleauivg mill flog* 

initje»n:«TBIT(fd*_ttatut,.^ RNO NOT TBIT(nbn_statut, TinErr); 

•ni*c reg:*2; 
ENO init fibn; 

SUBROUTIHE uait uhile IIDn buty; 
UHILE TBIT! nonstatus, Busy ) DO; 

SUBROUTINE uait uhile M R (Miey or error; 
BEGIH - - - - -

IYTE tt!--REGISTER 1; t mitt be a register & 
DO ati :> nbn status 
UNTIL NOT TSIT( its, Busy ) OR 

( TBIK Its, FIFORtady ) AND TBIT. ttt, TinErr ) ) ; 
t this teens to catch IWWO good but » M 1 bad 1 

END; 

EN08 

unBiu.MW.PMSio IW), DEC 22, 1*83, 10:31 M PAGE 1 

ntattL.t»,-iiwr 
KCIN USE REGISTER 0-11; 

NFILE cirtM.Mi*; 

IBMEM IDOC ON 
NNflE-- pantt_iibn 

> SHORT KSCXIPTION--
1
 Retumt detc riot ion tf R M hardware - ie nenory organization. 

* EXTENDED K S C R I P I I O N " 
* Returns a ascription of the ItSfl n m r y organization so that the 
* rest of the stftware could adapt to HartWrc dvangti in R8ft hard. 
* i.e. — a different vendor or larger ntnory%. 
e 
* I N W I S -
t 

* B U T P U T S -

* sanitjeWi tuo sacked ascii chars uith vendor and nenory size 
"II" ' INTEL 1 KGABIT 

The nunber of the presently selected nenory nodulr 
The next stage nunber to be wed if unchanged 
The nunber if uordt tcr mnory la-je 
The largest addressable Rage 

Itpagenax it the nunber of Rafts of storage/nodule 
The nunber tf itenory nodules on the W n board 

* pagtSize 
* t*s$wux 
* 

* m i u l e i 
t 
* ROUTINES CALLED-

* ERROR C0WITI1MS RND KC0VERY--
* If NBC is (suty on entry the routine Mill not check RBfl m 
* and uill instead return uith a zero count on nodules. 

* AUTHOR HISTORY— JTI 
* 
••••••tt***** 
* 
* IHTIAL REFINEHEtlT--
* Set the krwun conttant for the Intel 1 neeoBit nenory ( other 
* softuare uill be done for other IWs ) . lead fron the (IflC the 
* present page and nodule settings. Then forte the M C to read the 
* status of FSA chips , and count the nunber of FSRs responding. 
* 
t t t* t t t t t t t t* t* t* t t t t t t* t t t«* t t t l* t* t* t**Kt*t t t t t* t t t** t t t t t t l* t t t l t . t * t 
• 
* REVISION LOG-¬
* - Docwwnted and Rove into Pass 1 flRY 7 1982 
* 4/83 Added buty error check 
s 
fttftftMMIAttt^ 

3irifln3.ucwK.P0f sio 

REJECT 
DECLARATION--; 

THU. DEC 22, 1983, 10:38 RH 

BLPW PROCEDURE parns_nbn(nod,pot,pageSize.pagenax,nodules); 
IKTEGER nod.pos.pageSize.pagenax,nodules; ENTRY; 

BEGIN 
INTEGER Md_ctr,tenp; 

nisc__rsg:=283; 

p*geSize:«32: 

nbn cnd:^B1SelRe$£i 
pot?>( ( IHTEHJtfntm data) RNO IFF) * 

LEFTI tenp:<IN1EGER(nbn data) , 8) 
RNO (pagenex;-tf7FF) ); 

s*d:»RIWTUeiip.3) AND ZF; 

«od_etr:»0; 

If NOT TBIT( nbn status, Busy ) THEN 
BEGIN 

' nbn_cnd:»FlFOResst; 
DO UNTIL TBIT (nbn status.OPConp); 
nbn cndr'flBHReadFSA; 
DO UNTIL TBI I (fibn status, QPConp); 
DO BEGIN 

i*od_ctr:*nod_ctr+1; 
tenp:'nbn data 
ENO UNTIL'NOT TBIT<nbn_status,FIfMleady): 

EDO no busy error; 

M d u l e s.'RIWT . n o d ctr.l); 
RSSEn8L£( LEA »"I1 - fi.C", Rl ; nOVE.L RI. RO ); IPC relative.*. 

nisc_reg:*Z3; 
END pams_nbn; 

SWBM.WHIK.PD8510 THU, DEC 22, 1983. 10:31 fin PAGE 1 

M8<L.P,"II.Bn4" 
BEGIN USE REGISTER 0-11; 
RflII cinbn.uork; 

COfWEHT 8D0C ON 
NftflE" ~ set add nbn 
«*tll*ttl*«lt**t**ttt*«*t*t*tt********t*ttt*tttlt***tt*t***tt***t*t**i':t* 

* SHORT DESCRIPTION— 
* Sets up the tlSC regs and returns the ward count and next ilBfl page. 

* EXTENDED DESCRIPTIOK--
* The read and write ItW data routines need to specific the starting 
* page addrtss and the nunber of pages. This routine given the RAH 
• nenory address and the starting page uill conpute the needed nunber 
* of pages, and also the next available page after the operation. 

» INPUTS— 
* Address Tht starting page nunber ( 0 - 2047 ) 
* Startden The starting byte address of the RAP. block 
* Endflen The eliding byte addrtss of Rflfl block 

* OUTPUTS--
* Address The next page available 
* set add nen The actual nunber of nunber of uordt that uill be 
* ~ transfered -- the block is always nwvded up to integer 
* page tizet. 

* ROUTINES CALLED— none t 
« ERROR CONDITIONS RND KC0VERY--
* If the conditions requested would cause the last page > 2047 
* then the block transfer would be United to the start pagt 
* to 2047 page, and tht uord length would reflect this. 
* 

* NOTES— 

* AUTHOR HISTORY- JTB 

itttt**t**t*tt**tt*t**tt*lt*t*t**tt*ttttt*tt«t***i tt ••*****-.*•**** 

* IHTIAL REFINEflENT— 
* Tht ltnght in nunber of TV3fl pages of RATI block is conputed. 
* This is then added to the starting page to finding the ending 
* pasgi, if this exceedes 2048 then then length it adjusted doun. 
* The length in pages is then converted to words for the return 
* value. The length in pages to broken into tuo bytes and tent to 
* the BBC, as is the the starting address. The selected nodule, as 
* as set in the initjtflri routine is read back fron the flBC, and Ofied 
* into the address nsbs. 

••ttttttttttttttttf it ttt •titt*«*«*t tt ttttt ttt **•«** i 

http://3irifln3.ucwK.P0f
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SiHBm.UOR1!.P0851O IHU, DEC 22, 1913, 10:31 HI PAGE 2 

* Docunented end Hove into Pace 1 HAY 7 1982 
* nay 7 S2 
* added fifo_r»eet 
' checked for pagt atart * length > 3048 
1 4/83 check for buoy on entry — if so error exit 

staeaeaaesaeaaaaeaattaaaaeeaeeaaaaxaaeaaeeaaxaxaeaaeasaesaaaaaaeeaeaeexa 

SIJWH.IeJRK.POBSIO 

•EJECT 
DECLBRAT10N--; 

THU, OEC 22. 1983, 10:31 RH PACE 3 

DOUBLE PfaXEDUKE set add nbn(IVadrns,3tartnen,Er>fnen); 
VALUE StannCT,Endt1en',"IHTECETI Addrwe;DOI»L£ Start>n,Endr«m: 

BEGIH 
INTEGER Length, 

Add: 
BYTE nodule.sel.bitt; 

ni»ccrag:»ZS4; 

I itunber of flBfl pages needed i 
8 staring page address 8 
& selected Hon nodule code & 

Length:* 1 < RIGHT( (Enenen-StartlWM),(); 
8dd:-( M O rail RND X7F F ) : 
If (Address:' Rde»langUi) > 2048 THEN 

BEGIN terror tao neny pa9et reeaaeattd 1 
Add ress: •2048; 
Length :>Addr*ce - Rdd; 
ENO; laege address errors. 

IF NOT TBIT! nbn status, Busy ) THEN 
BEGIN 
nbn cnd:'f>9nSelRcgB; 
Length:-! Length RND Z7FF ) ; 

nbn_data:*Length; nbn_data:> tuo_fea OR RIGHT(Langth,8); 

suit uhile HBH buey; 
nbnJnd:'MIISelRegF; iiceKile.etl.bitsi'iebn.data RNO ZF8 ; 
uait_uhile-rTflH_buey; 
nbn cnd:«H6RSeiRegc; 
nbndate:"Add; nbndata:' nodule_eel_bite OR RI0HT(Add,8); 
Mit_uhile.nBH_busy; nta_end:«FIFOReaet; 
EHD no busy error; 

set_add_nbn:*L£FT( 0OU6LE(LarVjth),5 ) ; 

niac_reg:sZ4; 
EHD set add nbn; 

SUBROUTIHE uait uhile HBH busy; 
DO UNTIL HOT TESTE nbn_statue, busy, busy < tin_err ); 

SIHBH5. UORK. PD8510 THU, OEC 22. 1983, 10:38 AH PAGE 1 

H68RL,P,"IHBnS" 

BEGIH USE REGISTER 0-11; 

RFILE cinbn.uork; 

connEHT loot ON 
NAHE— status nbn 
aaaaeaeaaaaaaaaeaaeeaeaaeaeaaaaaaaaaeaaaeaaaaaetaaaeaaaeaaeaaaaaaaaaiaaa 

« SHORT O E S C R I P T I O N -

* Accquires the the PIBC status. 

• EXTENDED DESCRIPIION-
a 

« INPUTS--

* OUTPUTS-¬
* status nbn The status of the HBC 
a ~ 

* ROUTINES CALLED-- none 

' ERROR CONDITIONS AND RECOVERY--
a 

» NOTES— 
a 

« AUTHOR HISTORY-- JIB 
a 
aaaaaaeeaae*aaaetaeeeiueeaa*aeae*xaaaa*esaaftae*saaft**aaaeaaaaa*aaxtt«ftaea 
a 
1 IHTIAL REFINEHENT-
* Read the flflC statue and return it 
a 
aaaaxaaeaaxaaftaeaaeeeaaaaaaesaaaeeeaaaaaeaasaaaft&axaeaaaasaatafiaaoea&aia 

a
- REVISION LOG--

» Docunented and Hove into Paes 1 BAY 7 1982 

aeaaasaxaaeeaaeieaaaaeaaxeaaeaeeeeaeaaaiaaaaaaaaaaaaaaeiaftaaaaaaaaaeaaaa 

sinens.uoRK.POisio THU, DEC 22, 1983, 10:38 Rfl PAGE 2 

NFJECI 
DECLARATION— ; 

INTEGER SUBROUTINE statue nbn: 
UDOC OFFl 
BEGIH' 

eu»c_reg :* X8S; 
ctatus_nbn: «nbn_statut; 
ftisc_reg :» ZS;~ 

END etatus nbn; 
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SJJTO.UWK.ftlKS.O IHU. KC 22, 1913, 10:31 Rfl PAGE 1 sinM.WK.roisio THU. DEC 27, m s . K-.U m PTSE 2 

KUH USE PtE&ISIER 0-11; 
•EJECT 

OUlMnTITM--
IFILE ciedM.work; 

COflltENT lOOC ON 

HARE-- read i*n 
ftftattftltftftftlttft* 

ft 

* SHORT DESCRIPTION--
» Reads fron tht selected 1W1 a block data to ttort in tht RRfl. 
« 

* EXTENDED DESCRIPTION--
* Reads fron tht IW1 into tht RRfl tht nunbtrt of uordt (16 bit) 
* specified (conputed by set-flBfl_add) fron the IW1 page (alto eet 
* by tttJM_add). The data it trantftr a uord(!) at at tine ( not 
* Utirrupt invtn) and will continue till all Mrdt art rtad or 
* an trror occurs. 
* NOTE: Set RBtl add nust be died jutt prior to this prectdurc. 
i ~ 

• INPUTS¬
* Add Address of the starting RATI location 
> ItordLength Tht iwnber of uerds to be transfer ( fron Mt_RM_add ) 

tKIlm PROCEDURE read leanlRdd.UordLengUi); VRLUE Rdd.UordLenetti; 
DOUBLE ndd.UordLength; ENTRY; 

UDOC 0FF8 BEGIN" 
DOUBLE Index • REGISTER 2; 
DOUBLE HiByte • REGISTER 4; 
INTEGER Datalnteger < REGISTER 3; 
BYTE DateByte > REGISTER 3; 
INTEGER POINTER IntPtr • REGISTER 5; 

Hiac_reg:*ZK; 

IE NOT TBITf. l*n etatue , lady ) THEN BEGIN 
nbn eixd:»rBjflReed; 
Index: "0; 
HiByte:^; 
STPNlRIIntPtr.Rdd); 

DO IF niT(nbn llatua.FIFMeady) THEN 
BEGIN 
DataByte:>nbn data; 
IF NOT TBIKHlByte.O) THEN 

DataIntajen'LEFT(DataIntejer,S) 
ELSE BEGIN 
IntPtrEInaax]: xffatalnteger; 
Inaax:xlndext1; 
ENO; 

HiByte: "tUBytetl; 
EHD 

UNTIL IndexxNordLangth OR 
NOT TESTlnbnotatue.nulI, ap.fail • tin_err); 

witj*hile_HBn_boey; 
EHD not buiy error; 

reedj«en:"TEST(iibnatatue,op_canp, 
op_c»np • ap_fail • tin_err • «n_corr ) ; 

« BBTPVTS-

* nad.nbn Boolean returning success ( TRUE ) or failed ( FALSE ) 

* ROUTINES CALLED— tone 
t 

* ERROR CRtWTIOHS RND RECOVERY— 
* No recover fron an error is done ( the nttt likely it an data 
* trror found during trror ctrrectitn that could not be corrected ) 
* It is reported and a conplete sttJWR^add / read_nbn cycle nust be 

tKIlm PROCEDURE read leanlRdd.UordLengUi); VRLUE Rdd.UordLenetti; 
DOUBLE ndd.UordLength; ENTRY; 

UDOC 0FF8 BEGIN" 
DOUBLE Index • REGISTER 2; 
DOUBLE HiByte • REGISTER 4; 
INTEGER Datalnteger < REGISTER 3; 
BYTE DateByte > REGISTER 3; 
INTEGER POINTER IntPtr • REGISTER 5; 

Hiac_reg:*ZK; 

IE NOT TBITf. l*n etatue , lady ) THEN BEGIN 
nbn eixd:»rBjflReed; 
Index: "0; 
HiByte:^; 
STPNlRIIntPtr.Rdd); 

DO IF niT(nbn llatua.FIFMeady) THEN 
BEGIN 
DataByte:>nbn data; 
IF NOT TBIKHlByte.O) THEN 

DataIntajen'LEFT(DataIntejer,S) 
ELSE BEGIN 
IntPtrEInaax]: xffatalnteger; 
Inaax:xlndext1; 
ENO; 

HiByte: "tUBytetl; 
EHD 

UNTIL IndexxNordLangth OR 
NOT TESTlnbnotatue.nulI, ap.fail • tin_err); 

witj*hile_HBn_boey; 
EHD not buiy error; 

reedj«en:"TEST(iibnatatue,op_canp, 
op_c»np • ap_fail • tin_err • «n_corr ) ; 

* 
* NOTES-
4 It there a FIFO overflow problen due tt external interrupts ?? 
* Urite nay have this problen newer seen for READ, 
ft 
* AUTHOR HISTORY-- JTB 
s 
ftft*fc****ft>ftftftftftft*ft«ft 

tKIlm PROCEDURE read leanlRdd.UordLengUi); VRLUE Rdd.UordLenetti; 
DOUBLE ndd.UordLength; ENTRY; 

UDOC 0FF8 BEGIN" 
DOUBLE Index • REGISTER 2; 
DOUBLE HiByte • REGISTER 4; 
INTEGER Datalnteger < REGISTER 3; 
BYTE DateByte > REGISTER 3; 
INTEGER POINTER IntPtr • REGISTER 5; 

Hiac_reg:*ZK; 

IE NOT TBITf. l*n etatue , lady ) THEN BEGIN 
nbn eixd:»rBjflReed; 
Index: "0; 
HiByte:^; 
STPNlRIIntPtr.Rdd); 

DO IF niT(nbn llatua.FIFMeady) THEN 
BEGIN 
DataByte:>nbn data; 
IF NOT TBIKHlByte.O) THEN 

DataIntajen'LEFT(DataIntejer,S) 
ELSE BEGIN 
IntPtrEInaax]: xffatalnteger; 
Inaax:xlndext1; 
ENO; 

HiByte: "tUBytetl; 
EHD 

UNTIL IndexxNordLangth OR 
NOT TESTlnbnotatue.nulI, ap.fail • tin_err); 

witj*hile_HBn_boey; 
EHD not buiy error; 

reedj«en:"TEST(iibnatatue,op_canp, 
op_c»np • ap_fail • tin_err • «n_corr ) ; 

* IHTIAL REFINE RENT— 
* The rtad connand it issued and as data occurs in the FIFO it is 
* novtd into RRR. This continues till all the data is transfertd or 
* an error occurs. Success or failure it then reported, 
ft 
satisttftatftftsfttftft* 

niec_rag:»Xfi; 
END reod_nbn ; 

SOMOUTINE uait uhile HBH buey; 
DO UNTIL NOT TEST! nbn_etatue, buey. buey • tinerr ) ; 

* REVISION LOG¬
* Docunented and Hove into Pats t BAY 7 1913 
* 4/S3 Added busy error check 

EHOI 

SM«tft«ft*ft*tftft*aftt*ft 

Sln^.UORK.PDSSIO THU, DEC 22, 1913, 10:39 RH PRGE 1 SIHDHS.U0RK.PD8S10 THU, DEC 22, 1983, 10:39 RH PRGE 2 

fHaxL.P.'inDns'' 

BEGIH USE REGISTER 0-11; 

IFILE cinbn.uork; 

* REVISION L0G~ 
• Docunented and Hove into Pais 1 HRY 7 1912 
• 4/S3 Rdded buey error check 
a 11/83 Speed up urite loop 

CBBHEKT 8D0C ON aaaaaeeeaeaaaaeaaaaaeaea*aeae«eaaaex*eaeeaeftaaaea«aaaeaeeaeaaaaeeaeaae*e 

NflflE-- urt nbn 
ftMJt****ttftaS**tftM^ 

* SHORT DESCIIPTION" 
* nulti page urite of data fron RRfl to selected flBfl. 

* EXTENDED DESCRIPTIW-
* Untes into flBfl fron the RAH the nunbers of words (16 bit) specified 
* (cornwted by sitj**-edd, fron a RBR page (also set by tet_flflh_add) 
* The data is trantfered a uord(!) at a tint ( not interrupt"*riven ) 
* and will continue till ail words are transfer or an error (?) occurs 
* NOTE: SetJW_add nust also be called just prior to this procedure. 

* INPUTS¬
* Add Addrtss of the starting RATI address 
* UordLength The nunber of words to be trantftr ( fron stt_RBn_add } 

» OUTPUTS¬
* urtj*n Boolean returning sueess (TRUE) or failure (FALSE) 

* ROUTINES CALLED— none 

* ERROR CONDITIONS RND RECOVERY--
* No recover fron an error is done other than to report it, 
* a conplete new setJ,BR_add / urt_nbn cycle nust be done. 

* NOTES— 
* The actual transfer to bubble starts after the urite connand and 
1 atleast tuo bytes art in the FIFO. 
* Potential problen — due to the poll nature of this procedure and 
* the requirement that the FIFO ntver underflows ( » titling error), 
* there it a problen if external interrupts could happen. Turning 
* . off the interrupts uill cause ether tystsn problen ( naybe just 
* till the FIFO is his 20-30 bytts or Prefill FIFO (Best) ? ) . 
* Spec sheet does not allou pre filling FIFO. 
* Calling routines will need to retry writes 

* AUTHOR HISTORY— JTB 

*ft*ft.ULft**lt*tftft̂  

* WTIAL REFINERENT" 
* The urite connand is issued and as reon is available in the FIFO 
* data is fetched fron RHI. and placed into the FIFO. This continues 
* till all the data is transfer or an error occurs. Uait nou till the 
* transfer fron FIFO to tlBR is finished and report on the sucess. 

• ft&tttlf tlftM^ 
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zimi.um.ntsu> THU, DEC 2 2 , 19S3. to:39 an PACE 3 

IEJECT 
DECLAAATIQH" ; 

BOOLEAN PROCEOURE wrt nbn(Add,UordLength); VALUE ftld.uordltngth; 
DOUBLE Ackl.uirdlength; ENTRY; 

a»DOC.0fFS 

BECIK 
DOUBLE Index • REGISTER 2; 
DOUBLE ByteLength > REGISTER 3; 
BYTE POINTER BytePtr " REGISTER 9; 

niec_reg:«XBS; 

If ROT TBIT< nbn status, Buty ) THEH 
BEGIH 
Index:*): 
•ytetangth :• 2 • UordLength; 
STPHTR(BytePtr.Add); 
ntet_«d:»«fTu>lte; 

DO 
If TBIKnbn atatus.FIFOIteady) THEH 
BEGIN 
n*ndata:=Bytt»tr[ Index ]; 
Index :>Inaex * 1; 
EHD 

UHTIL IndK'-BytdLarxilh OR 
MOT 7ES7fnbn_etetue,ftun, oe_fail * tin_trr); 

wit_yhilc_n6n_busy; 
EHO not buoy trror; 

Hrt_nbn:«TEST(nbn_itatu»,np_conp, 
op_conp • ce>_fail + tin_err); 

niee_reg:«XS; 
ENO urt nbn; 

SUBROUTIHE uait uhile HBH buey; 
00 UHTIL HOT TES!( iibn.etatus, buey, buey • tin_err ); 

!lnBHR.U0RK.PDS510 IHU, DEC 22, I9S3, 10:39 An PAGE 1 

sinenA.uoRK.POtsio IHU, DEC 22, 19S3, 10:39 An SIHBItC.I<DRK.PD:510 THU, DEC 22, 19S3, 10:39 An PAGE 1 

H6IICl,P,"lnBnC" 
BEGIN USE REGISTER 0-11; 

NFILE einbn.uork; 

CORHEHT WOt ON 
NAHE-- urt boot nbn 
aaaaaexsaaaaaftaaaaaiaaeaaeaQactaaaeaaaseaaaeeaaaaexaeaaeaaeeaaaaaaaiaaeaa 
e 
« SHORT DESCRIPTION— 
* Thie For restoring I danaged bootloop nap oF one HBn 

* EXTENDED OESCRIPTION-
* The boot loop is restored ( nodified ) according to the supplied 
* nap. The nodule needs to be initialized before ueing again. 

» IHPUTS--
* buf A 40 Byte array containing the bootloop nap 

* OUTPUTS— 

* Mrt_boot_nbn Successful aluays « only if no busy error 
* ROUTINES CALLED- none 
a 
« ERROR CONDITIOHS AHD RECOVERY— 
* An busy error on entry uill ship urt 

« NOTES— 
• An init nbn thould occur after the urt boot nbn 
a " ~ 
* AUTHOR HISTORY— JIB 
a 
aeaeaeaeaaeaaeaaaeaeaeeaaaeexaeeeeeeeeaeeexiaaeaxaeaaeaeaeasaaeaxeaeaeea 
a 

« IHTIAL REF1HEHEHT— 
B
 Tht HBC controller and all ite registers all cleared. The enable 
* register ie enabled for unting boot loop of a eingle tuo channel 
* HBH. The boot loop register ie filled uith all onea (FF), nad the 
* the FIFO is filled ( all 40 bytes ) uith the neu boot nap. The 
• urite boot loop connand is given, and uhen done the regieters are 
* returned to previous state, Houever an initialize is not done 
x (But should be). 
a 
eaeataeaeeaeaeaaaeaaeteaaaaaaaaexeaaeaxaaeaateeaaeaaaaataeeeeeetaaeaaiea 

* REVISION LOG— 
* Docunented and Hove into Paes 1 HAY 7 19S2 
a 4/S3 Added busy error check 

axaaeaaaeaeaaaeaeaaeeeeeeeeaai laeaeaaasaeaeaaaaaeteeeaaaeeaaaaaeetaaea 

http://zimi.um.ntsu
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JMtSC.UOTK.PDJSIO 

tfJtCI 
l«2LMP.TIull-

THU, DEC 22, 1JI3, 10:35 Bl PBCE 2 

KtOLERN PIKEDWE art boat nbn(euf); VALUE bof; OOUBLE boF; EAT Fft; 
OOOC OFF! 
BEGIN" 
BVIE POIHTER ptr - but; 
IHTEGER index; 

»iec_reg:*XSC; 

IF HOT TBIT( nbn etatut, Buty ) THEH 
BEGIH 
nbn_cnd := HBflabort; uaitjihileJIFJflbuay; 
nbn"cnd := rejnpurge; Mjtj*ilt_flBH_buay: 
nbn~cnd :> FIFDRtstt: luit~yhilc~HBH buey; 
exufcnd :• IMSalRagB: 
•RITE! fCU(nbn.aata), onejblaek, tno.faa, anable_«rt_«oat); 

nbn end :• raanSelFIFO; 
REPEAT 40 00 nbn data : • IFF; 
idincnd :• HBHtiriBsotRtg; kait_»*ili.rW_fcny; 

FOR index :» 0 TO 39 DO nbn data :• ptr[ index ); 
lebncnd :• remirtbeetLoop; ~Maitj*ileJllal_auey; 

e*n_cnd :» FSHabort; iuitjoHileJ18fl>My; 

tan cnd:'{1161t3elflegfl); 
•ITE(AMS(nbn data), one block, tuo fee, 

lauJrtoJICD )T 
uait uhile H8n buey; 
ean.cnd :• rWISelFIFO; 

art boat nbn :" TRUE; 
EHO* 
ELSE 
art_boot_nbn :« FALSE: 

niac reg:*ZC; 
EHO urt_boot_nbn; 

SUBROUTIHE uait uhile HBn buey; 
UHILE TBITInon.etatuaTBusy) DO; 

f jnj 

JIrejnLST.iMflK.PD8S.10 THU, DEC 22, 11X3. 10:39 AH PAGE 1 

!J0B jinbnl>t,UBFdf.PDIS10,uork-,PRI<CS 
•US! SxHBn.uorx 
!UST SIHBn.wrh 
!US1 Fnan.uork 
!UST Cinn.uork . 
•UST Sineno.uort. 
!usi sineni.uor* 
•LIST SIr*H3.uork 
•LIST SIHMM.uorti 
•LIST SIMnS.uonx 
•UST SlntnCuerh 
• LIST Slrtjni.uor* 
• LIST SMBnA.uork 
!UST SimnCuork 

•TELL UBAH.POtSIO — M M liet jab dene 
•TELL JTB.PtlSIO — HBH liet job done 

tlHBmST.llORK.POSSIO 

HHBMSI.uork, 
rlibrary.uork, 
ncnbn.uork, 
8 
Rimno.uorii, 
RlnBH2.uorl<, 
Rinfinj.uoHt, 

RIHBM.uork, 
liners.uork, 
RMBn6.uork, 
RlnBnS.uork, 
RinenA.uork, 
RinBHC.uork, 
8 
Ii 
RJ»>100K,RAn"7FFEH; 

THU, OEC 22, 1513. 10:39 AH PAGE 1 SinBnTST.U0RK.PDIE.10 THU, DEC 22, 1983, 10:39 Afl PAGE 1 

HHKL.'inbnttt" BEGIH USE REGISTER 0-11; 
COnnEHT INTEL HBH TEST R0UT1HE: 

•FILE fnbn. uork; 
HFILE ftem.uork; 
HFILE ftern2.uork; 
•FILE ftern3.uork; 
BYTE SUBROUTIHE RCHHR; 

ALPHA TABLE STS:a""FIF0 RDY", 

"•UHCOR ERR", 
•*CDR ERR", 
•»T1HE ERR", 
"•OP FAIL", 
"«0P COHP", 
•«8USY" ; 

ALPHA TABLE HE3:« 
"t27«"n"<27t"K"»27»"J"t"0 -

21 -
22 -
23 -
24 -
25 -
26 — 

i DEBUG 8 
8 DEBUG 8 
8 DEBUG 8 
EXTERHRL: 

•1 — READ STATUS 
"2 — URITE CHD 
"3 — READ DATA 
"4 — URITE OftIR 
"S — RERO FIFO 
"8 — WRITE FIFO 
"7 — URITEREG2", 
"1 — URITEREGI", 
"fl — HBH IKT1RLI7.E 
"fl — READ ntn BLOCK 
"C — URI HBH BLOCK 
"D — HBn Pame 
"E -- fiodule Sel 

DISABLE HBC", 
URT HASK IHC PATTERK", 
URT HASK FF PATTERK", 
READ HASK PATTERN", 
READ BOOT PATTERN", 
URI FIFO INC PATTERH", 
URT FIFO FF PATTERH", 

HBn VOLTAGE TEST", 
RESTORE SEED", 
CHECK SEED", 
RESTORE BOOT LOOP", 
URT BHC CKP, 

2A ~ 
2B -
2C -
20 -
10-1F 

"*27t"l"; t nenory lock 8 

BYTE ARRRY buf[0:391; 
INTEGER I,J,K,pO,p1,p2,p3,p4,nodule; 
DOUBLE StartRdd,EndAdd,Uord>; 

IKTEGER ERR; 

BYTE CONSTANT ByteZER0:*O; 
INTEGER CONSTANT FIF«eady:<l,UncorErr:x2,CorErr:»3,TinErr:«4, 

DPConp:»b,fluty:*7; 
BYTE CONSTANT flBnSelRegB:"Z[,n!nSelRegE:xZE,Louf rtqRCD:"Z2S, 

n8nlnit:"X11,nBnRead:=Z12,H6nurite:=X13,nBnfleldRC0:-Z1C, 
nanReadFSR:>Zl8,HBnabort:>Z19,nBnpur9e:>Z1E,nBnRetet:xZ1F, 
H8nfifoRee«t:=zlD; 

BYTE HISCREG-ZFFFFFCOI.HBnOATA'ZFFFFFCCI, 
HBnS1ATUS«ZFFFFFCC3,n8nCn0xZFFFFCC3; 

BYTE CONSTANT urt_natk:«Z16,readjiatk:*Z15.read_beot_loop:IXtB; 

SUBROUTINE delay; 
REPEAT 62 DO UCHRR(O); 1 nSec per char8 

http://JIrejnLST.iMflK.PD8S.10
http://SinBnTST.U0RK.PDIE.10
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SlnBftTST.UORK.PDS510 THU, DEC 22, 1 X 3 , 10:39 Hll 

IHIEGER PMCEOWE RHEX; ENTRY; 
BCCIH 
BYTE Char; 
INTEGER Imp; 

Tenp:»0; 
UCHRR('»); 
UHILE ( (Char:«RCHflR) H 13 • » Char • Z20 M O Char « ' , ) 00 

BEGIH 
IF Char'S THEH Tenp:a«IGrTT(Ienp,4) 
ELSE I F C h a W O RN0 UurJ='9 THEH 

Tenp:«liTT(Ienp,4)«( Char K O Zf) 
ELSE If Crar>-'H F W Charf'F THEH 

Iessj:>liyT<lenp,4).(Cher HMO Z7)*9 
ELSE IF tJan-'i M > Clurc'F THEH 

T«mj:>LEFT(Iw,4).(C1ur HtC Z 7 ) » 5 
ELSE BEGIH Tenp:>0; U C W « ( 7 ) : EHO; 

EHD; 
RHEX:-T,np; CRLF; 
EHO; 

3UFjnWT»E nail till not buey; 
BEGIH 

00 Inulli UHTIL (statue mtm UK Z 7 0 ) I 0; lap conp or fail.tiningS 
HISC«£G:=IS0; 

EHO; 

SOWOUnME art n t l ; 
BEGIH 

HBHCH0:»ZB; BBnoHTfl:=1; 
RBHORTR:>Bytl2ER0;HBn0RTR: =ZB; & YES! & 
R8rl0RTR:'Bytl2ER0;flFJr£RTH:=Bytc7^R0*fll£fT(IV9dulc,4); 

EHD; 

SUBROUTIHE urt reg_2; 
BEGIH 

RBHCHD:=ZB; HBHOSIR:"!; 
BBItDB1R:>Z10; l»HDfllfi:=Z8; 
n8nDflTR:»ByteZ£R0; nfromR:-tyte2Eira»«iEfT(rk)dule,3); 

EHD urt nag 2; 

SUBROUTIHE connand init; 
BEGIH 

HBnCnD:aHBnabort; 
HBnCHO:»HBnpunge; 
nsRCflO:>nSBFifoR(ait; 

EHD; 

delay; 
delay; 

smnTjT.im.Possio THU, DEC 22, 19S3, 10:39 RH PRGE 1 

MOCEDtrlE fill fifo.ff; 
BEGIH 

IHTEGER J; 

FOR J:=1 TO 40 DO P«10RTR:=ZFF; 
EHO fill.fifo.ff; 

PROCEDURE Fill fifo inc; 
BEGIH 
IHTEGER J.K: 

FOR J:<1 TO 40 00 BEGIH reTORTR:*; K:aL£FT(K,1); 
If J«1 1H3I «:»1; 
IF JS THEN (:>3; 
If 3>1E THEH N:«-1; 
IF J>-25 THEH K:'3; 

EHD; 
EHD fUl.fifo.inc; 

PROCEDURE asjnp fifo; 
BEGIH 

INTEGER J.K; 

delay: 

USTRCData Read"); CRLF'.Utley needed till previous operation finithS, 
J:"0; UHILE TBIKHSnSIRIOS.O) DO BEGIN 

UHexIrefflOflTB.Z); 
IF (J:-J.1)>-l THEN BEGIH J:"0; CRLF; END; END; 

C«Lf; 
END ounp fifo; 

PROCEDURE rfunp buf; 
BEGIN 

IHTEGER J.K; 

J:-0; 
FOR *:•) TO 39 00 

BEGIH 
UH«( buf[ K ],2): 
IF (J:'J«1)»t THEH BEGIN J:"0; CRLF; EHD; 
EHD; 

CRLF; 
END (limp Fife; 

SUBROUTINE input fifo data; 
BEGIN 

J :=0 ; 
UHILE I 3<40 RND ( |K:"RlrEX)>-1) ) 

DO BEGIN J:=J»t; HBH0RTfl:=K; END; 

SIHBnTST.UORK.FDSSIO 

EHD; 

THU, DEC 22, 19S3, 10:39 HI PRGE 4 

SUBROUTIHE enter buf; 
BEGIH 

J:=0; 
UHILE ( J<40 RNO ( (K:-RHEX)>-1) ) DO 

BEGIH 
buf[ J ]:«; 
J : = M ; 
EHO; 

END; 

PROCEDURE prt etatusf 
BEGIN 
INTEGER. J.K; 

delay; 
USTR(" HBC etatus**);ltine delay ao to let previoue operation finiehg. 
UHe«(K:',taus rtm,2); CRLF; USTRC " ) ; 
FOR J:-0 TO 7 DO IF TBIT(X.J) THEN 11STR(SIS[3]); 
CRLF; 

ENO prt etatua; 

IHTEGER SUBROUTIHE nod rtouest; 
BEGIH USTRCRodule • " ) ; 

nod_rtquett:'l!HCX BHD Z3; 
EHD nod^request; 

DOUBLE SUBROUTIHE GETRDO; 
BEGIH 

USTR(""enory Rdd (4 Digitt nax)"); KTflOD:"frHCX; 
END; 

PROCEDURE HBHSETUP; 
BEGIN 
INTEGER Tenp; 

USTRCHBn Rdd"); Tenp:>RHEX ; . 
USTRCStart " ) ; Startfldd:»GETBOD; 
USTRC End " ) ; EndRdd:>G£IROD; 
Uorda:>set add nMlenp.Stirtnofl.ErxKdd); 

EHD; 

PROCEDURE operator cHeck(atr); VRLUE atr; RLPIW atr; 
BEGIN 

USTRCflre you pure that you uant to " ) : USTR(atr); CRLT; 
USTRC Selected Hodule it " ) ; UNIHI(nodule); CRLF; 
USTRC Hat RETURN to CONTINUE " ) : J:=RHEX; 

END; 

sinen:Tsi.U0RK.PDS5io THU, DEC 22, 19S3. 10:39 Sn PRGE S 

COnnEHT eteeteetaataaaaaaflaa, 
USTRCIHTEL HBn TEST"); CRLF; 
FOR I:-0 TO 14 DO BEGIH USTR(HES[I]); CRLF; delay;°EHD; 

Hodule: "0; 

LOOP: US1R("IHPUT TEST"); I:«RHEX: 

i r 1=0 THEH nlSCREG:=8yteZER0 ELSE HISCREG:«Z80; 

IF 1=1 THEN prt_«tatua 

ELSE IF 1=2 THEH HBnlnD:«RHEX 

ELSE IF I<3 THEN BEGIH UKu(HBnDRTA,2); CRLF; EHD 

ELSE IF 1*4 THEN MIWTR:-lu1£N 

ELSE IF 1=5 THEN dunp.fifo 

ELSE IF 1=6 THEN input_fifo_data 

ELSE IF 1=7 THEH urt.reg.2 

ELSE IF 1=8 THEN urt_reg_1 

ELSE IF I=Zfl THEN 
BEGIN IF init nbn(nodule:=nod.reouett) 

THEH USTRCPRSSEO") ELSE USTR("FRIL£D"); 
niSCREG:-ZSO; 

prt etatue; END 
ELSE IF I=ZB THEN 

BEGIN USTRC'READ HBH"); CRLF;BBnSETUP; 
IF read nbn(StartRdd,Uordt) THEN USTR("PRSSED") 

ELSE USTRC'FRIUD"); 
prt_etatue; EHD 

ELSE IF I=ZC THEH 
BEGIN USIRCURITE HBH"); CRLF;HBnSETUP; 
IF urt nbn(StartRdd.Uortlt) THEH USTRCPRSSED") 

ELSE USTRCFRILED"); 
prt_statut; EHD 

ELSE IF I=ZD THEH 
BEGIH USTRCHanufacture " ) ; 

' USTRl pama nbn(cO,p1,p2,p3,p4) ); 
USTRC Prttent nodule " ) ; UHUn(pO); 
USTRC Present Pes " ) ; UNUn(pl); 
CRLF; 
USTRC Page Sire " ) ; UHun(p2); 
USTRC « of Pages " ) ; UNUn(p3): 
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sinernsr.utiiu.PD85io 

USTRC 
CRLF; 

THU, (CC 22, 1 H 3 , 10:35 Rti H E I 

I pf 1*1 • ) ; M * ( P 4 ) ; 

ELSE IF l'XE THEH Ho*il.:-i»<i_r.»u.it 

ELSE IF tl>'~10 IM> Ii'HF) THEH BEGIH nnCM:'I; prt.atatue; EHO 

ELSE IF I=HI THEH BEGIH urt_reg_2; fill.fifo.inc; 
rfl3nCflO:»urt_naek; 
prt atatue;' EHO 

ELSE IF M Z 2 THEH BEGIH urt~rtg_2; fill fifo.ff; 
l»nCrlD:"urt_riask; 
prt status; ENO 

ELSE IF I'IZi THEN BEGIN urt reg_2; delay; HlrXnOt'read nask; 
dun? fifo; ENO 

ELSE IF I'124 THEH BEGIN urt reg_2; M a y ; 
IF I J raaii boot nbn( ROR3( buf ) ) ) I 0 

THEH 
BEGIN 
HHEXC J ) ; C«LF; 
dunp buf; 
EHO ~ 

ELSE 
USTRC "FIILED" ) ; 

CILF; ENO 
ELSE IF I»Z25 THEH BEGIH fill.fifo.inc; 

prt status: ENO 
ELSE If I«2f, THEH BEGIN fill.fifo.ff; 

prt_atatus; END 

ELSE IF I'Ztt THEN 
BEGIH 
USTRC Duraiy nodule rant be in. NOT nomal bubbli"); CRLF; 
epcrater_cHaek("Continu«

H
); 

connand init; 
fill fifo ff; IWICBD:*urt naak; delay; 
UHILE TRUE DO 

BEGIN 
ftMf»:-flBflabort; urt r»g_2; IBHCflO:"HBH«ead; 
uait till not buty; HB1ICI1D:»HflflfifeReeet; 
rBMCnD:"Wtabart; urt reg 2; 
fill.fifojf; ffflHCflO:~ltBHUrite; 
uait~till"not_busy; 
EHO infinite loop; 

END 
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ELSE If I«X2C THEH 
KGIH 
IISTRC Seed check uill erase sane of bubble's contentc");CRLf; 
oc4rator_cnech.("Continue"); 
connand init; 
fill.fifo.ff: nWCflD:»urt_naek; delay; 
urt_reg_2; 
f i l l fifo ff; 
rmnD:ira3HUriti; 
nancnO:>«rubtirt; 
urt reg 2; 
rtMcro^wrsjad; 
dunp fifo; 
EHD " 

delay; 

delay; 
delay; 

ELSE IF M 2 D THEH 
BECIH 
aperator_crMtck("flaa

,
ify Boot Loop"); 

connand init; 
USTRCInput Neu Boat Loop flap'); CRLF; 
enterjjuf; 
•aerator check('Continue'); 
IF urt bant nbn( ROSSI buf ) ) THEN USTRC " OK " ) 

" " ELSE USTRC -FRILED"); 
CRLF; 
prt statue; 
END 

ELSE BEGIN IBTR( LtPneWT): CRLF; END 

GO TO LOOP; 
EN0< 

BEGIN 
USTRC" Seed generating nodule nust be in."); CRLF; 
pperator_check("Regenerate Seed"); 
connand_Init; 
urt reo'1; delay; 
HBHORTR7"2FF; H6HDRTR:"ZFF; 
HBrXm>:»r»H1Urite; 
END 
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PROCEDURE init_array_update_Fifo; EXTERHRL. L; 
SUBROUTINE init_break; EXTERNflL.L; 
SUBROUTINE imt~ch_stinuli; EXTERNAL; 
SOBROUTINE init~ttlnuli; EXTERHRL: 
PROCEDURE init_corrtction; EXTERNflL.L; 
PROCEDURE initiates; EXTERNAL. L: 
PROCEDURE init~group_control_vart; EXTERNAL; 
PROCEDURE init_control_variablee; EXTERHRL; 
PROCEDURE initjtemel; EXTERHflL; 
SUBROUTIHE init_keyboard_fifo; EXTERNflL.L; 
PROCEDURE init~retrece; EXTERNAL. L; 
SUBROUTINE init~tng; EXTERNAL. L; 
SUBROUTINE initjiarkera; EXTERNAL. L; 
SUBROUTINE init'nessage; EXTERNAL; 
SUBROUTINE init~outputi_ EXTERNAL. L; 
SUBROUTINE init~sup^rk_fifo; EXTERNAL; 
PROCEDURE init~priv_ib; EXTERHflL; 
PROCEDURE init_screen; EXTERHflL. L; 

EXTERNflL.L; SZCRDUIIHE init~to*en_fifo; 
EXTERHflL. L; 
EXTERNflL.L; 

SUBROUTINE init^top_nisc; EXTERNflL.L; 
PROCEDURE init_trace; EXTERNflL.L; 
PROCEDURE initjiadc; EXTERNAL. L; 
PROCEOURE init_yadc: EXTERNflL.L; 
SUBROUTIHE initjratic; EXTERNAL. L; 

FIHTRPT.H0RK.PDBS10 THU, DEC 22, 1JS3, 10:35 AH PAGE 

PROCEDURE irint; 
PROCEDURE iren(bit); VALUE bit: BYTE bit; 
PROCEDURE irack(bit); VRLUE bit; BYTE bit; 
PROCEDURE irdis(bit); VALUE bit; BYTE bit; 
PROCEDURE irset(bit); VALUE bit; BYTE bit; 
PROCEDURE irclr(bit); VRLUE bit; BYTE bit; 
INTEGER SUBROUTIHE irirr; 
PROCEDURE iradr(fldrs,lit); 

VALUE Adrs, Bit; 
DOUBLE Adrs; 
BYTE Bit: 

EXTERNAL; 
EXTERNAL: 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
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t called by mnitor uhich reverie* R12 & 

Hfim.P.'intrpl" 
BEGIN 

RFILE eids.itork; 
IFILE fit^fig.uork; 
USE REGISTER 0-11; 

COfWEHI 
ft******************** fJLE; fintrpt.uoft\.f48S10 ************** 

* INTERRUPT CONTROL HODULE 
* RCtSIOOO Procettor 

JULY 10 INO version »1.02.01 
John Barr 

wdified 29 Jan 1981 
initialize autoclear register to rmt-autoclear node 
Nayne Cannon 

Oct 17 1913 
•mrott parte in Mttmble for space nuson JTB 

ENTRY POINTS 
irint is the interrupt systen intialize routine. 
iradr it the interrupt service rstrtin* address set. 
irrdy is the interrupt nask wtablt and clear pending bit rout in 
iron is the interrupt nask bit enanle routine. 
irdis it the Interrupt tusk bit disable routine. 
iixlr is the interrupt rtquttt bit clear. 
irttt is the interrupt request bit oet. 
irack is the interrupt acknoiadge bit clear (if rtonautoclear). 
iriit reads the Interrupt Service (nasked) register 
irinr reads the Interrupt Rash register 
irirr reads the Interrupt Request register 
ir«r reads the Autoclear reg. 

* The interrupt systen uill upon an interrupt oetemining the 
* interrupting device and via a branch table branch to 
* external service routines. This nodule also includes tht 
* ulitities for nask setting, and saving and initialization. 

* Rs presently configured the high priority interrupts aluays 
* (0-fligh,15 - ion) has the highest priority but any device can 
* interrupt (if enabled) at any tine ( ie no fencing). 
* 
******** t tes tm 
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Tht interrupt systen is bated on « pair of AHD 9519 interrupt 
controllers. There is naxinun of It interrupts (Note: 
the AOC ir do not presently 90 here ) . 
The IRQ inputs art edge sensitive and can be either 
negative or pottive edge. There it a unique nask bit for 
each input plus a autoclear bit for each input. The Auto 
clear bit uill cause tht input to be re-activited 
autonaticslly uith The interrupt aclumledge read ( if 
autoclear is not used the re-activation nust be done 
nanually before that interrupt can be used again ) . 
Autoclear it not used, therefore, tht interrupt nust be 
cleared after processing it conplete in order to allou 
additional interrupts of tht sane or lower priority to be 
recotnued. 

iftttat***fc*e*^ 
I\0 ADORES3E3 

V O RfiORESS 
R23 ~ > R10 « 1 
DEC HEX BINARY 

-361 FE90 1001 0X0* R/U: DATA 
-3G6 FE92 1001 0X1* R: STATUS 

-3G0 FE58 1001 1X0* R/U: DRTR 
-36* FE9A 1001 1X1* R: STATUS 

** INTERRUPT 
** CONTROL 11 

** INTERRUPT 
" CONTROL RZ 

* * > 0 if Uord acesa, 1 if Byte acctssc 

REGISTER BIT i W B n W H T S 

7 S 5 4 3 2 1 0 

STRTUS REG, COftflANDS ETC CAN BE DOCUMENTED HERE 

****iit**t*****a**ktt***ft*x****t********************tt*t*****t**tt***** 

BYTE irdatal * io * X91, 
ircndl » io * 293, 
irstatusl * io + 293, 
irdataZ • io + 299, 
ircnd2 « io • 29B, 
intatus? « io + X98; 

BYTE CWSTfl*I firttirvtctor :* 32; 

irint it the interrupt systen intialiaze routine. 

••assftftttM^ 

The intialiazation process uill reset the chips to their poucron 
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* state and nodified that state to the need nodes. It then uill 
* prepare the chips to accept interrupts by setting the nask 
* ,intial to all false , and setup up the 
* interrupt acknowledge response nap to provide the index to 
* interrupt service routine branch table. Any interrupt re¬
* quest (IRR) are cleared. 

* The naster anting bit of both Chios is true. 
* The interrupt systen is disabled. 
* The nodes are:Fixed proirity, individual response vectors, 
* Non-polled node, Interrupt out (lou true), 
* Interrupt In - neg edge (high chip), pos edge (lou 

a*********************************************************************** 
a
 SET PROCESSOR INTERRUPT fWSK TD LEVEL 7 
* FDR CHIFH1: R£5El7l>ET DEFAULT HOOES,ENABLE MASTER flflSK (AMI). 
« JtfSX OFF ALL INPUTS, CLEAR ALL INPUTS, 
* POSITIVE EDGE ON INPUTS 
* FOR CKIPR2: THE SAKE BUT LATCH NEGATIVE EDGE OF INPUTS (vs POS) 
* LORD THE RESPOND RERORIES UITH THE COKKSP0H0ING INTERRUPT 
* VECTOR 0-15 UITH 0 A3 HIGHEST AHD 15 AS LOUEST 

PROCEDURE irint; 
BEGIN 
BYTE CONSTANT irresct 

imodeZ 
i model 
irarn 
irinrfaltc 
iracr_yadc 
iracr tine 

irirrclr 
irtelaer 
irtelnen 

BYTE Vector»R£GISTER 5, 
end "REGISTER 6; 

ENTRY; 

0, 
;« M O , 

Z90. 
:* IB1, 
:• X30. 
;« 101, 
:» ZOC, 

- zco, 
» IE0; 

& Default node & 
£ Default node * Pos Edge & 
2. A m ( enable chip) I 
I nask (Disable) ill inputs 4 
i Auto-clear •yadc" interrupt 4 
2. Auto-clear 'tick" and "delay" int's & 
I CAUTION: coordinate with assignments 

in file FIDS & 
& Clear all Input requests & 
1 Pretieltct Autoclear for urite & 
& Presselect Response denary for urite. 

Byte count = 1 4 
as index to set ir response -Mrtory& 

ASSERBLE( DRI * H0700.SR ); 

HRITE( ADRS( irendt), irreset, inwdel, irarn, irinrfalte, 
irirrclr, irtelaer); 

irdatal :» iracr_yadc; 

HRITE( RDRS( ircnd2), irreset, imode2, irarn, irinrfalse, 
irirrclr, irtelaer); 

irdata2 :« iracr_tine; 

FOR Vector :« 0 UNTIL 15 DO 
BEGIN 
end : = (irselntn OR (Vector ANO 17) ) ; 
IF Vector < = 7 THEN 

BEGIN 

ircndl :» end; 
irdatal :« Vector + firstirveitor; 
END 

ELSE BEGIN 
ircnd2 :* end; 
irdata2 :« Vector • firttirvtctor, 
END; 

END; 

END irint; 
COtlflENT 
A*********************************************************************** 
* 

* iradr it the interrupt tervice routine address setting routine. 

t*********************************************************************** 
* iradr set the service routine address for a particular interrupt. 
* In addition it uill call irrdy for the selected interrupt 

*SS*ftMft*********M^^ 
end of connent; 
PROCEDURE irsdrfadrt.bit); VALUE Adn,bit; DOUBLE adrs; BYTE bit; 

ENTRY; 
BEGIN 
DOUBLE POINTER irveetor * REGISTER 11; 

STPNTR(irvector1UFT(INTEDER(bit»firstirvtetor),2)); 
irvector :« idrs; 
RSSEttBLE( riQVE.B bit, RO; BSR irrdy ) ; 

END iradr; 

nmEJff 
t*t**Maa*****A*t*aa**t***t***tiM^ 

irrdy is the interrupt nask enable and clear pending bit routinue. 
iren is the interrupt nask bit enable routine, 
irdis is tht Interrupt nask bit disable routine, 
irclr is the interrupt request bit clear, 
irset is tht interrupt request bit set. 
irack is the interrupt acknoudge bit clear (if ftonautoclear). 

The Interrupt twnber(0-15) is passed as the paraneter. 
There is no output paraneter 

-outines. 
i*ti**t***tt 

irint first decide uhich chip to effect 
(if H<8 - Chip*, tise Chip 12) and then use the approiate 
9519 connand to set or clear the IUR bit. Only one bit can 
be changed at a tine. (Total reg connands could exist) 

Note on IRR; The IRR is a nask reg therefore a ONE (set) nasxs 
(prevents) an interrupt. This I have called DISABLED. Likewise 
a ZERO (clear) ENABLES interrupts. 

*********************************************************************** 

PROCEDURE irbit(reg,bit); VALUE reg.bit; BYTE rtg.bit; 
BEGIN & irbit £ 
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«SSEHBLE( nOVE SR,-(S1 ); ( Push Statue asM-d. (. 
RSSEflBLEt OKI 'HOTOO.SR); I Disable internejte. I 
IF bit " 7 THEH ircndl :' ((bit ftHO 7) OR reg) 

ELSE ircnd2 :* ((bit Hf» 7) DR reg); 
RSSEHBLEf HOVE (S)a,SR ): 1 Reetore Statue uord. I 

EHO; 4 irbit ( 

S0M1XJTIHE irrdy; ( a paraneter 'bit' io being passed 1 EHTRY; 
KCIH 
BYTE COHSTRHT irinrclnrrclr :• IIS; tCltar both an IHR and IRR bitt 

( irbittirinrclrirrcir.bit) ( 
RSSEHBLE( HOVE.U RO,-(S); HOVE.U -Hll, RO; BSR irbit ) ; 

EHO irrdy; 

SOBROUIIHE irtn; I a paraneter 'bit' ia being peooed I EHTRY; 
BECIH 
BYTE COHSTRHT irinrclr :• Z2t; (Clear (enable) ainjll bit of I I M 

( irtit(irinrcir.bit) ( 
RSSEHBLE( HOVE.U AO.-(S); HOVE.U 4 2 1 , DO; BSR irbit ) ; 

E W iron ; 

SUBROUIIHE irdia; 1 a paraneter 'bit' ia being passed I EHTRY; 
BECIH 
BYTE COJSIRKT irinratt :• 131; (Sat (naak) ainjia bit of i n 

t irbitdrinreet.bit) ( 
RSSEHBLEt HOVE.U RO.-(S); IBVE.U «tt3(, RO; BSR irbit ) ; 

ENO irdis ; 

SUBROUTINE irclr; ( a parantttr 'bit' ia bting paasad I ENTRY; 
BECIH 
BYTE COHSTRNT irirrclr :• 141; (Clear (renew) a bit in tha IRtt 

( irbit(irirrelr.bit) ( 
FOJFJWlil HOVE.U » , - ( ! ) ; HOVE.U < W I , RO; BSR irbit ) ; 

EHO irclr; 

SUBROUTINE iron; 1 a paranater 'bit' is being passed i ENTRY; 
BECIH 
BYTE COHSTRNT irirraet :• IBS; I Set a bit in the IRU 

I irbitdnrraet.bit) 1 
RSSEHBLEt HOVE.U RO,-(S): HOVE.U *t5S, NO; BSR irbit ) ; 

EHO irset; 

SUBROUTINE irack; ( a paraneter 'bit' is being passed I EHTRY; 
BEGIN 
BYTE COHSTRHT irierclr :> Z7J; 1 Clear (ranove) a bit in the ISRi. 

( irbitdnerclr.bit) a. 
RSSEHBLEI HOVE.U RO,-(S); HOVE.U -H7B, RO; BSR irbit ) : 

END irack: 

taaeaftaaeisaaeaaaaaaaxxtsaaaaaaaaaaaaataeeaa 
insr 
irinr 
inrr 
iracr are a seriee of routines to read Interrupt eysten reg. 
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* They are integer typed subroutines. -

aeaaaaasaeaa 

" lhe entry paint eelect the reg te read and it is preselected 
4 and then branches to i m a d to conbined the tuo !*bit itene. 
t 
* irread reads the selected regieter and returns the 
* full IG bit reeuit. It first loads the upper S bite fron 
* the lou priority chip . 
* It then laade the leuer S and ORs in the Upper bits, 
aaaaaaeaaasaaaasaeaaaaaaftaaeaaaaejaaeaaeaaaaaeaaeeaaaaeaaaaasaaataaataft* 

BYTE COHSTRNT irrdisr :• ZRO, (Preselect ISR for Read ( 
irrdinr :* ZR4, (Preselect IHR For Read I 
irrdirr :> ZRJ. (Preselect IRR for Read ( 
irrdacr ZRC; (Preadied RCI for b a d ( 

INTEGER SUntOUTIKC irread; 
RSSEHBLEt HOVE.I »irdata2. RO; LSL.U Bl, RO; 

HOVE.I liraatal, 10 ) ; 

INTEGER StPatOUTINE irirn ENTRY: 
BEGIN ircndl :« irrdirr: iroei2 :* irrdirr; 

irirr :* irraad; END; 

IHIEGER SUeWUTINE irier; EHTRY; 
BEGIN ircndl :> irrdisr, ircad2 :» irrdisr; 

irisr :' irread; END; 
INTEGER SUBeniTIHC irinr; EHTRY; 

BEGIN ircndl :' irrdinr; ircaett :• irrdinr; 
irinr :* irread; ENO; 

INTEGER SWOUTIHE iracr; EHTRY; 
BEGIN ircndl :• irrdacr; ircnd2 :« irrdacr; 

iracr :« irread; END; 
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BYTE io • ZFFFFFEOO: 
INTEGER botton • ZFFFFF000; 
INTEGER dgran • ZFFFO0OO0; 
IHTEGER dg ldxy a dgran • Z02O000; & ORs in the ldxy opcode bits & 
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IJ0B Jiolib,U>RN.POBI0,IMAK:PRIxCS;0LlTClflSS=,1 
ICORHEHT COHPILE AM) ASSEHBLY JOB FOR B510 HCStOOO id LIBRRRY 
!BUILD Atopnisc;DlSC'31,32,l;RCC>-127S,,V,ASCII;TEIIP 
IBUILO Auart ;DISCx31.32.1;RCC-1276,,V,BSCII;IEnP 
!BUILD Atopked ;DISC*31,32,1;RCC-1276.,V,ASCII;TEHP 
!BUILD Anunber ;0ISC>31,32,1:R£C-127S,,V,RSCII;TEHP 
'BUILD Abotkbd ;DISC>31,32,1;RECx-127G,.V,ASCII;TEHP 
IBUI1D Arpg ;DISC*31.32,1;RECx-127(, ,V,RSCII;TEnP 
!BUILD Rbot :DISCx31,32,1;REC»-1Z7£,,V,IBCII;IEnP 
IFILE HCULUlxFaSSKDLLR.ntBK.uTSOFT 
ICOHGIK Stppnisc ,Rtopnitc,IHULL,17 
ICOHHK Suart .Auart ,(HULL,17 
ICOIttlK Stophbd .Atoekbd ,(HULL,17 
'COMIX Snunber ,Anunber .MULL.17 
ICOnHK Sbotkbd .Rftotkbd ,SNULL,17 
ICOnSSK Srpg ,Rrpg ,tNULl,17 
(COnSIK Sbot ,Abot ,(NULL,17 
1C0HHEHT aaaaaa j„ library conpile section finiehed aaaaaesi 
IFILE rtenp"IN£Uf»SS;0ISC»31,32.1 
IFILE TREETENT'Artcnp 
IFILE TREELISTxBNULL 
IRUK RSn6eXHHK.b»SCfT;PAIIH'0 
Atopniec 
Auart 
Atopkbd 
Anunber 
Abotkbd 
Rrpg 
Rbot 
ll 
'PURGE riolib.uor* 
ISRVE SOLDPASS.rialib.uork 
I TELL UBRN.P08510; io library UPDATE COHPLETE 
I TELL LBHI.P0S510; io library UPDATE COHPLETE 
I TELL JTB.P0IS1O; io library UPDATE COHPLETE 
I TELL UCC.P0S51O; io library UPDATE COHPLETE 
IECO 

http://SIHTtfT.IIOW.mS10
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PROCEDURE tend(tignal); 
VRLUE signal; IHTEGER signal; 

PROCEDURE «ait(signal); 
VRLUE signal; IKTEGER signal; 

PROCEDURE aci^ire(rttouree); 
VRLUE resource; IHTEGER mouree; 

PROCEDURE release (resource); 
VALUE niource; INTEGER reeource; 

EXTERHRL 

EXTERNAL: 

EXTERNAL 

EXTERNAL 

9CER)CL . imx.PM510 

HtlKL.P, "kernel" 
BEGIN 

RFILE 
IFILE 
RFILE 
•FILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
flFILE 

Message, work; 
futil2.uork; cdeiwg.uork; ftern.uork; 
f int rpt.uork; fiocnfig.uork; 
c rine.ua rk; 
cios.wrk; f pubib. work; 
ffMrknen.uorfc; 

THU, PEC 22, 1913, 10:39 Rfl PAGE 1 

I update/status log it end oF fill i. 

I for deblock end proccet creation error t 
1 for'fatal & 

i for ttack fill & I DEBUG t 
I DEBUG 1 

& For updating hp-ib ledt during tickt & 
t contains nenory linits for stack allocation t 

BYTE SUBROUTINE SCHAR; EXTERNAL. L; 

EXTERNAL DOUBLE llYXRil; 
EXTERHRL BYTE RJEXP; 

& nultiplier nornaiize addrtss > ZFFFFF922 I 
I nultiplier ejtpontnt a d d m s * ZFFFFT9.2 I 
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(EJECT; 
:0HT1EHT 

ENTRY PDIHT(S); 

tend: Stnd a signal te an waiting process. 
uait; Wait for a signal fron another process. 
uaitio: Uait for a device interrupt. 
awaited: Is a process waiting for a signal. 
acquire: Acquire access to a resource. 
release: Release access to a resource. 
delay: Delay the^iling process (<» 2 seconds, non-sharable) 
pause: Delay truf calling process (>* .5 second, sharable) 

run: Starts (orreetarts) a process at the beginning. 
create: Initializes process record for a new process, and starts 

the process. 
init_kemel: Initialization routine, 
signal.init: Initialize a signal variable. 
rtiourcf__ir.it: Initialize a resource variable, 
terminate: Terninates the calling process, 
abort: Terninatts the designated process, 
snapshot: Dunps key variables and stacks. 

NOTE: 
Tht "nain" process nust not terninate. After initializing the 
nodules and creating the processes, the "nain" process should 
end in a continuous loop uhich is the "idle" process. The nain 
process has the louest urgency {priority) of all processes. 
The "nain" or "idle" process nust aluays m a i n ready, that is, 
it nay never call "acquire", "uait*', or any procedure that nay 
eventually cause suspension (such at i/o) or teruination (such as 
"terninate". The existence of the "idle" process as an aluays 
ready process allows the scheduling algorithn to avoid tine-
consuning teating. 

The design objective of this nodule is to hide all knowledge of 
processes and their synchronization (i.e. this ia an informational 
strength nodule). Although signal and resource identification 
runbert art inputs of this nodule, no other nodules have any 
knoulrdge of their structure or operations upon then. Hence this 
is at uorst data coupled to any other Mdule. 
STRUCTURE NOTES: Each of the functions are separate procedures 

Hodule-uide data definitions are 
global to the functions, as are supporting 
routines used by the functions. 

TIDING: (as of 1 April 1982, for an S RHz HC6BOO0.) 
A single process suap requires about £9 nicroseconds (a call to 

"uait", suspension, scheduling of the next process, restoration of 
the process, and return fron it's call to "uatt") plus 125 nano
seconds for each level of process priority of the neuly scheduled 
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* process belou the highest priority. 
a R process swap due to an interrupt requires about 46 
* nicroseconds (interrupt service, suspension, restoration of the 
11 interrupt service routint, and return fron it's call to 
* uaitio). There ia no tine requirement based on process priority 
* level since there is no search for the highest priority process 
* — scheduling is determined by interrupt hardware. 
* A routine that uas running uhen an interrupt occurs has ail of 
4 its registers pushed onto the ttack. Uhen that process Finally is 
*' scheduled for resunption, that process suap uill require 72 nicro-
* seconds (instead of the €9 for a nomal suap). Basically an 

* For purposes of evaluating whethtr or not to "uait" versus 
* "spin", one should count tuo process snaps in order to suap to do 
* useful uork and to suap back. 
* Basically an interrupt caused process suap will cost a 
* process swap on entry and exit totalling 150 nicroseconds. The 
* actual exit suap nay be 69 nicroseconds, but a process suap 
* sonetine uill be extended fron 69 to 78 nicroseconds, so 
* count then both for the interrupt. 
9 — 124 nicroseconds for tuo process snaps as a result of ah 
* interrupt. (46 + 78 « 119) 
* — 138 nicroseconds for tuo process suaps as a result of a "uait" 
* request. 

* See Uayne Cannon's notes of 23 Sept 1981 for the assertbly listing 
* with it's atsociated tining breakdown for an 1 flKz K680OO. 1 April 
* 1982 added code to use the multiplier's nornaiize to find the highest 
* priority ready process, rather than a bit ttst and loop. 

http://rine.ua
http://rtiourcf__ir.it


477 
4,641,086 

478 

SIXim.UWK.P0S5 to 

REJECT; 

THU, DEC 22. 1913, 10:39 AH 

. •OWJLE-tlltX DATA DEFINITIONS 

Note: Queues are ueed to link processes awaiting sects* to a 
nioutxe instead of dequeue! 
(double-ended queues) since they ore always faster for 
mwving ateits and faster for inserting itens if 
no itens are already in the queue. They are slower if 
nore than one iten is in the queue, but this occasion 
of M u l t i p l e processes auaiting a resource occurs nuch less 
OF t e n than a single process being added to an enpty queue. 

•VIE CONSTANT f»l»e :> 0; 
BYTE CONSTANT true :« 1; 
INTEGER CONSTANT nil :* 0; 
INTEGER CONSTANT nin registers :« 0; 
INTEGER CONSTANT aU'registers :« -1; 
INTEGER CONSTANT naxjirecess :* 15; 

GLOBAL 

INTEGER running; 

INTEGER delay_tiner_id; 

GLOBAL 

INTEGER ready; 

INTEGER TRBLE preenpt nask :* XFFFE, 
IFFEO, 
XFEOO, 
XEOOO, 

BYTE ARRAY link[0:na>t_rin]; 

ft These values are fixed due ft 
ft to aseenbly bit tests, ft 
ft ltax_proceis*1 inch idle ft 
C0M1ENT 

(If larger than 15, than 
'ready' nust be a double.) 
If itax_prece«t is dunged, 
then *nin_rin" in "frint" 
nust be changed to be equal 
to nex_proctst * 1. 
•pdate preenpt nask also. 

1 global "only" tar yadc!!! ft 
ft and kernel nacres. I. 
ft "ID" ef running process. 1 
J. 10 of nest urgent process ft 
ft is "naxjroetss", least 1 
4. urgent is 1, and the idle ft 
ft process is 0. ft 
tt ID of process auaiting a ft 
ft delay tiner interrupt. ft 
ft global "only" for yadc"! ft 
ft and kernel nacres. ft 

. ft 16 boolean "Ready" flags. & 
ft (If nax_jirocess>1S then & 
ft ready nust be double and ft 
ft EXTS in 'schedule' nust ft 
ft be moved! ft 

XFFFC, ZFFFS, XFFFO, 
XFFCO, XFF80, XFFOO, 
XFCOO, ZF800, ZF000, 
ZCOOO, ZIOOO, 10000; 
ft nask for higher priorities.ft 
ft global "only" for "contvar"ft 
ft passed to yadc/data- ft 
ft processing via chtable. ft 
ft and for kernel nacres, ft 
ft Links for queues, and ft 
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ft ft ft ft ft ft ft ft ft ft ft ft 
INTEGER ARRRY datasizefOinex.process]; ft 
DOUBLE ARRAY initialsp[0:nax^rocess];ft 
DOUBLE ARRAY initialpc[0:iitxjrocett];l 
DOUBLE ARRAY spsave[0:nsxjrocess]; ft 
ttDUBLE RMAY RS*_S«<[0:NLT>:jreceet); 
DOUBLE ARRAY i^ack_linit[0:na«_proc*«s); 

BYTE ARRRY ewmr[Rjn_rin:Rax_rinl; 
BYTE ARRAY ur^ency[0:iu»tjirocets); 

INTEGER ARRAY counter(0:nax_rin]; 

Pointers to head of queues.ft 
O m r t of busy resources, ft 
Urgency for scheduling. ft • 

Used to initially enter ft 
process infomation ft 
into the tables. ft 

global "only" for "contvar"*! 
passed to yadc/data- ft 
processing via chtable. ft 
and for kernel nacros. ft 

Semaphore counters and ft 
delay_list delay tines, ft 

Stack space required. ft 
S before any execution, ft 
P before any execution, ft 

S uhile not running, ft 
ft DEBUG & 
ft DEBUG ft 

GLOBAL DOUBLE stack__tsp; ft Next avail, stack location.ft 

KERNE L. UORK. P0S510 

IEJECT; 
COHEN! 

THU, DEC 22, 19X3, 10:39 AK PAGE 6 2KERKL.U0RK.P08510 

, EXTERNAL SPECIFICATION FDR schedule 

. FUNCTION: To save the state of the running process, determine the 
next process from the list of ready processes according 
to priority, restore the state of the selected process, 
and resume execution of the neu process. 

! DECLARATION INFO*.RATION: 
SUBROUTINE scnedule 

INPUT: none 

OUTPUT: none '* 

THU, DEC 22, 1983, 10:39 Rn PAGE 7 

ft opsavelrunning) :* S ft 
ft assenble required to ft 
ft get access to stack ft 
ft pointer 

A3SEHBLE( 
HOVE running,tenp; 
ADD.I tenp,tenp; 
ADD.L tenp,temp; 
HOVE.L S.spsave(tenp) 

) ; 
IF spsave(running) < rux_sp[running] THEN 

nax__splrunning] :* spsavij running]; 
IF spsave[running] <* stack 1mit[running] THEN 

BEGIH ft if ft 
USTR("STACK SIZE ERROR for process " ) ; 
UH«x(ruming,2); CRLF; 
TRAP(15); 

END if; 

ft DEBUG ft 
ft DEBUG ft 
ft DEBUG ft 
ft DEBUG ft 
ft DEBUG ft 
ft DEBUG ft 
ft DEBUG ft 
ft DEBUG ft 

. EXTERNAL EFFECTS: i 

The call to the scheduler is the 
singular point at uhich processes are suspended and 
fron uhich they are resunsd. 

. LOGIC INFORHflTION FOR schedule 

', NODULES CALLED: none 

! INITIAL REFIKEnEHT; 

Enter nutual txclusion state (done by the calling procedure). 

Save state of current process. 
Save stack pointer of current process. 
Select neu process (highest priority ready process). 
Restore stack pointer of neu process. 
Restore state (registers) of neu process. 
Release nutual exclusion state (done by the procedure returned to] 

SUlffiOtrnHE schedule; 
BEGIN ft schedule ft 

LABEL pop_nin, 
pop done; 

INTEGER cursor = REGISTER 6; 
INTEGER tenp * REGISTER 9; 
ASSEHBL£( HOVE SR,-(S) ) ; 

AS3EA8L£( 
CLR.L cursor; 
BOVE.U ready, cursor; 
IWVE.L cursor, ITYNRIl; 
ROVE.B ROEXPtl, cursor; 
EXTS.U cursor; 
ADD.U N30, cursor 

); running :> cursor; 

ASSEHBU{ 
HOVE.L cursor,tenp; 
ADD.L te-s-,tenp; 
ADD.L tenp.tenp; 
BOVE.L spsavc(tenp),S 

); 
RSSEDBLK TST (S)t; 

BGE pop nin; 
HOVEll.L (SKR0-R14; 
BRA pop done ); 

pop nin: ASSEMBLE( I.0VEIU TS)«,R13-R14 ) ; 
pop_sen«:ASSEnBL£( RTE ) ; 

END; ft schedule ft 

ft Find highest priority ft 
ft ready process by usingft 
ft normalize function to ft 
ft find nost significant ft 
ft bit. Read back the ft 
ft normalized exponent, ft 

ft Restore Stack Pointer* 
ft S :• speave.running] ft 
ft tenp holds (running).ft 

ft Test type of block, ft 

ft Pop full set. ft 

ft Pop Mininun set. ft 
ft Restore status and PCft 
ft Status required only ft 
ft to natch interrupts. & 

RSSE11BLE( 

nOVEn.L R13-RH,-(S); 

nOVE nin registers,-(S) ft 
HOVE *K>7 - ( S ) 

) ; 

ft Save status. ft 
ft Status required only ft 
ft to natch interrupts. & 

ft Push registers. ft 
ft Hark si2e of push. ft 

http://SIXim.UWK.P0S5
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(EJECT; 

UiTtlENT preenpt 

EXTERNAL SPECIFICATION FOR preenpt 

FUNCTION: To save the state of the running process, determine the 
next procett fron the Utt of ready processes according 
to priority, rti tore the state of the eelected process, 
and resume execution of the new process. 

DECLARATION IKFORAflTIOH: 
SUBROUTINE preenpt 

EXTERNAL EFFECTS: preenpt leaves the calling process in the ready 
state. Only a higher priority ready process uill 
cause the calling process to be suspended. 

LDCIC IjrO*rW7IOft FOR preenpt 

IU0ULES CALLED: none 
l 

INITIAL RfFiHEHENT: 

Save status uord. 
Enter nutual exclusion state. 
IF a higher urgency process is ready THEN 

schedule the highest priority process. 
Release nutual exclusion state and restore status uord. 

!SRsstst*«se*aset>auet*ts«K*ti[SStass«ss*sstsss«tsst«*a«aaeess«ttstses* 

SUBROUTINE preenpt; 
BECIN & preenpt & 

RSSEflBLEt nOVE 3R,-(S) ) ; 
ASSEHBLEf ORI «H0700,SR); 

X, Push Status uord. 
£ Disable interrupts. 

IF (ready AND pretflptjuttk.running]) <> 0 THEN 
schedule; 

RSSEI1BLE( HOVE (S)*,SR ) ; 
END; J. preenpt & 

i Restore Status word. & 
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REJECT; 

COrftEHT send 

ETERNAL SPECIFICATION FOR send 

FUNCTION: Send "signal" to a process auaiting the "signal". 
DECLARATION IMFORnATIOX: 

PROCEDURE send(signal) 
VALUE signal 
INTEGER signal 

INPUT: signal integer resource testification nunber 

OUTPUT: none 

EXTERNAL EFFECTS: If a process is auaiting the signal, it is nade 
ready. 
The calling process retrains rureung. 

CAUTION: This algorithn has better run-tine efficiency, bet 
requires that 1) the calling process reieaee* the nrseurce 
at i t s ntxt step, 2) the call ing prsctst "wit" for a 
signal at its next step, t r 3) that the condition that 
it being signalled te the utiting precast is in no nay 
invalidated before the cal l ing process releases the 
resource of code or waits far a signal. 
It is also important that no ether precess (eespitt a 
possible higher urgency) invalidate the signalled 
condition before the waiting procett retunes tutcution. 
If the above conditions cannot be guaranteed, then 
another algorithn (replaceiunt sr us addition) nust 
to be implemented to guarantee that the process sending 
the tignal yields the processor to the tignaliee 
and that the tignaliee be given priority ever other 
processes. Obviously, this would nean nore run-tine 
overhead, and would be unsatisfactory for interrupts. 
Additionally, the above algorithn can result in a 
significant delay before the signalled process is 
scheduled if the signalling process, or higher priority 
process dots not uait for tone condition soon after 
calling this "send" procedure. This is not likely to 
cause a problen, but should be considered. The 
references belou treat this subject succinctly. 

COmiEHTS; For nou, only one process nay bt waiting.for a tingle 
signal. Set connent for "wait" function. 

The tending of tht rau_rsady signals is inpltntnted in-line 
in the yadc data acquisition process for execution-tine 
efficiency. In this instance, there is no schedule 
operation. Rather, it only sets the ready bit of the 
waiting process and depends upon tht preenpt in the idle 
loop to do the scheduling. This is workable only because 
the waiting processes art the data processing processes and 
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are among the louett priority processes (near idle). 

References: Hoars, "Donitors: An Operating Systen 
structuring Concept", Conn of the flCfl, Vol 17, Ho. 10, 
Oct 1974. Howard, "Signalling in Monitors", Proc. of 
2nd Int'l Conf on Softuare Engineering, San Francisco, 
1974, p47-52. [The term "resource" used here is synonanous 
uith Hoars's "nonitor". 

LOGIC IHFORnRTIOH FOR send 

noOULES CALLED: none 

INITIAL REFINEMENT 

IF a process is auaiting the signal THEN 
Enter nutual exclusion state. 
Ready tht signalled process. 
Unlink the signalled process. 
Exit nutual exclusion state. 

ELSE nop. 

NOTE: The calling process does not relinquish the processor. 
The signalled process will not obtain the processor 

until sone process "waits" for a signal or 
interrupt. 

it>Kc*ts>**iis*ststt**«sst*ss*«txe«ssse*s**iutsssttttMSS)its>x*ttaRft9tes* 

REJECT; 
COMER! uait 

«t«t«aai*s*its*t««*aasssaftMae«t**sai*fta»>*****xft<*«*it***s*t*t*es**a** 

EXTERNAL SPECIFICATION FOR uait 

FUNCTION: suspend the calling process awaiting "signal", and 
schedule another process. 

DECLARATION IHFORnRTIOH: 
PROCEDURE uait(tignal) 

VALUE signal 
INTEGER signal 

PROCEDURE send(signal); 
VALUE signal; 
INTEGER signal; 
BEGIN & send & 

I See CAUTION above! 

IF (counter.signal. ;* c©unter_ti$fiel] « 1} « 0 THEN 
& If a process is 

BEGIN & if & & awaiting the signal... 
R$SEnBL£( ROVE SR,-(S) ) ; «t Save Status uord. 
•ASSEnBtE( ORI »H0700,SR); & Disable interrupts, 
ready :* SBN(ready,link[tignil_); & Hake it ready and 
ASSEHBLE( HOVE (S)*,Sft ) ; & Restore Status uord. 

END if; 

integer resource identification nunber. INPUT: aignal 

OUTPUT: none 

EXTERNAL EFFECTS: Tht calling process is suspended, and another 
process is scheduled. 

KHnEN.TS: Initially, only one process will be allowed te wait on 
a single signal variable, although there it no programmed 
enforcement of this. If it later proves to be 
desirable to allou nultiple processes to be queued 
auaiting signal to be sent, it nay be untenanted by 
a separate procedure using a tingle process tignal 
variable or by establishing a queue for the primitive 
signal variable. 

The uait on the raw_ready signal by the data processing 
processes in inplentnted in-line in the data processing 
processes for execution-tine efficiency. Since there is 
only one process waiting for these signals, the link is 
entered only during initialization. This it ho problen 
since the link is only consulted after the tignal count it 
tested to assure that there is a process uaiting. 

t*aa*sAt**ft*<aftfi«**ss*>*RaKA***s**it»a**s«s>SRejiss*itsaAit««s*saMa*sa*sft 

LOGIC INFORMTION FOR uait 

ROOULES CALLED: kernel (schedule) 

INITIAL REFIHEHEHT: 

IF signal has not already been sent 
THEN 

Enter nutual exclusion state. 
IF an interrupt didn't send the signal after the test 

THEH 
Add the running process to the queue of process(es) 

awaiting the signal. 
Block the running process and schedule a neu process. 

ELSE an interrupt did send the signal and suspension it not 
necessary. 
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Exit nutual exclusion state. 
ELSE 

continue 

ITEM: It is possible for an interrupt to occur after the signal 
counter is decremented but before interrupts are disabled. 
If trie interrupt sends the signal (increments the counter) 
the test after the interrupts are disabled uill catch the 
fact. An alternative would be to disable interrupts prior 
to decrementing the counter, but this would require two 
tine-consuning status register modifications on every call. 
The approach inplenented only penalizes when a suspension 
is iminent. 

t*tuaaaR**ataaattaa*a*aaa*a*a**aMtaatKaR»ta*eaaa*aeet*tt*aaftaesxaataa 

PROCEDURE uait(signal); 
VRLUE signal; 
INTEGER signal; ENTRY; 
BECIN & wait & 

IF (cnunter[Bignal] :> counterinenal} - 1) < 0 THEN 
ft interrupt can occur here — *; so test later. ft 

BEGIN ft- if ft ft If signal not already ft 
ft sent, wait for one. ft 

RSSEHBLEt HOVE SR.-(S) }; ft Rush Status word. ft 
ASSEHBLEt ORI >H07OO,SR); ft Disable interrupts, ft 
IF counter(signal} < 0 THEN 

BEGIN ft if ft ft There was no interix send, ft 
ready RBITfrtady, running); ft Rake not ready ft 
link[ signal] ;» running; ft Link caller. ft 
schedule; 

ENO; ft if ft 
RSSEHBLEt HOVE (S)*,SR ) ; ft Restore Status uord. ft 

ft (restores interrupts).! 

END if; 

END; ft uait ft 
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NEJECT; 
COnnEHT awaited 
aRaaftaaaa*Ma*Maie*ttaaaa*aaaaaaaeaaaaaaaaa*a*fta>>Rtatitftaaa**i*a«a*** 
a 
* EXTERNAL SPECIFICATION FOR awaited 
a 
* FUNCTION: test whether any process is waiting for the signal, 
a 
* DECLARATION INFORflAIION: ' 
« BOOLEAN PROCEDURE awaited(signal) 
* VALUE signal 
* INTEGER signal 

INPUT: tignal 
OUTPUT: awaited 

integer resource identification nunber. 

boolean true if a process is awaiting tht 
signal, flasc othemitt. 

* EXTERNAL EFFECTS: None, 
a 
*aaaa«aaaa*atatt*a«aataaatat«tuasstMaaataM**aaaaktataatxaaaaaaiiaaaa«* 
a 
* LOGIC INFORMATION FOR awaited 
a 
* nOOULES CALLED: none 
a 
* INITIAL RffTKfWT: 
* 

* IF a procett is waiting fsr the signal 
* THEN 
* Return true. 
* ELSE 
* Return false, 
a 
aaaaaa aaa***tt**tfta*«satieaaataKaata*atat*aa*a sa ai*a**etata«*aaa»ta*tfta 

BOOLEAN PROCEDURE auaited(tignal); 
VALUE signal; 
INTEGER signal; ENTRY; 
BEGIN ft awaited ft 

awaited :« counter!signal) < 0; 
END; ft awaited ft 

SKERNEL.UORK.PDtSIO 

REJECT; 
CORP.ENT 

THU, DEC 22, 1983, 10:40 RH 

EXTERNAL SPECIFICATION FOR pending 

FUNCTIOK: test uhether a signal is pending. 

DECLARATION INFORHATION: 
BOOLEAN PROCEDURE pending(tignal) 

VALUE signal 
INTEGER signal 

INPUT: tignal 

OUTPUT: pending-' 

integer resourci identification number. 

boolean true if a signal is pending, 
false otherwise. 

EXTERNAL EFFECTS: None. 

* j t * * * * * i***atatRaaaaataaftfc* * i f t***t**aat* * e K a a*a*a* R a a a a a t a t a**a*Raiaa** 

LOGIC INfORflAUDN FOR pending 

MOULES CRL LEO: none 

INITIAL REFINEMENT: 

IF a signal is pending 
THEN 

Return true. 
ELSE 

Return false. 

BOOLEAN PROCEDURE pending(signal); 
VRLUE signal; 
INTEGER sicnal; 
BEGIN ft pending ft 

pending :• counter.signal] > 0; 
ENO; ft pending ft 

taatt****aa*aaaaaa***ft*ta**a*i»*it 
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REJECT; 
COnnEHT uaitio 
*ia*ft*i*ft*eaaatta*aetitataa****ft*a*aitat****a«*ttti*****attaaaat***t*** 
a 

* EXTERNAL SPECIFICATION FOR uaitio 
a 
* FUNCTION: suspend the calling process auaiting an interrupt fron the 
* "device", and schedule another process, 
a 

* DECLARATION INFORHATION: 
* PROCEDURE uaitiotdevice) 

* INPUT: device byte device nunber for the device awaited, 
e 

* OUTPUT: none 
* 

* EXTERNAL EFFECTS: The calling process it suspended, and another 
* process is scheduled. 
* The interrupt request register in the interrupt 
* controller is cleared for the designated device 
* to allou another interrupt or a lower priority 
* pending interrupt to be recognized, 
a 

* CDflflENTS: Only one process nay wait for an interrupt from a device 
* at any given tint. In order to tinplify and speed the 
* processing of interrupts, the device-process relationship 
* it fixed at compile tine. 

*afta**aaaaaa*ftataa*taaataaaaa**aa*ia*aaaiftaaftft*t****a*a*eaaeaatftaaaa**a 

a 

* LOGIC INFORRATION FDR uaitio 
* 

* nOOULES CALLED: kernel (schedule) 
* 

* INITIAL REFINEHENT: 
a 

* Enter mutual exclusion state. 
* Clear the interrupt request bit in the interrupt controller. 
* Block the running process and schedule a neu process. 
* Exit mutual exclusion state. 
* 
»atatR*aaaataatta*a*aea*aa'*ia*taa*tfta*ftaaftaata*aaaftfcaa**t*iaataeaaaft**a 

PROCEDURE uaitio(tevicc); 
VALUE device; 
BYTE device; 
BEGIN ft uaitio ft 

RSSEHBL£( flOVE SX,-(S) ) ; 
ASSEMBLE! ORI »»700,SR); 
irack(device); 
iron (device); 
ready :* RBITfready,running); 
schedule; 
RSSEHBLEt HOVE (S)*,SR ) ; 

ENTRY; 

ft Push Status word. ft 
ft Disable interrupts, ft 
ft Clears priority nask. ft 
ft Enable interrupt. ft 

ft Restore Status uord. ft 
ft (restores interrupts).i 
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END; £ uaitio 4 REJECT; 
C0N1ENT acquire 

aa>aaaaaaattaaaaaata*a*aaeaaaa*at4*aaaa**afttaftaa*a*a*aaaaaft*Rtaaaa«**aa 

• EXTERNAL SPECIFICATION FOR acquire 

* FUNCTION: to obtain exclusive access to a resource. 
* and to suspend the calling process if the section is 
* already busy, waiting until it is released. 

* DECLARATION INFORMATION: 
* PROCEDURE acquire(resource) 
* VALUE resource 
* INTEGER resource 

* INPUT: resource integer resource identification nunber (rin). 

* OUTPUT: none 

* EXTERNAL EFFECTS: If the calling process is suspended sue to the 
* resource bting busy, a neu process is scheduled. 

«stssjui*ta*a«aaMaaaas>aaiaaaaaaatMajusMftaataa«*aejutttaaaatsaaaa*aaaa 

* LOGIC INFORTelTION FOR acquire 

* NODULES CALLED: kernel (schedule) 

* IHTIAL REFINEHENT: 

* IF the resource is busy. 
* THEN enter nutual exclusion ttatt. 
* IF an interrupt didn't rt lease the resource after the test 
* THEN 
" Add the calling process to the queue of processes 
• auaiting access to the resource, 
* Block the running process and schedule a neu process. 
* ELSE an interrupt did release the resource and suspension 
* is not necessary. 
6 Exit nutual exclusion state. 

* COHHENT: It it possible for an interrupt to occur after the resource 
* counter is decrenented but before interrupts are disabled. 
* If the interrupt releases the resource (increnents the 
* counter the test after the interrupts are disabled will 
* catch the fact. This is only pertinent when there 
* were no processes previously auaiting the resource. 
* If this occurs, the acquiring process will not have 
* been linked yet and release will sinply ready the 
* An alternative would be to disable interrupts 
* prior to decrenentmg the counter, but this would 
* require tuo tine-consuning status register notifications on 
* every call. The approach inplenented only penalizes when a 
* suspension is iwiinent. 

**t*****»»*»**«***a**tt*»**ttjt***t****t«»i**»***»********t***tt«*t*t*** 
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REJECT; 
PROCEDURE tcquiret resource); COffllENT conditional acquire 

VALUE resource; aaa«eatataaaaaaaaaa*aaaaaaa*fttat*a*a**a*aaaattaa*aaa*aaa*a>*iati'«aaatt*a 
IHTEGER resource; ENTRY; a 
6EGIH £ acquire £ • EXTERNAL SPECIFICATION FOR conditional.acquire 

INTEGER cursor » REGISTER 9; • 
* FUNCTION: to obtain exclusive access to a resource only iF not already 

ASS£BBLE( HOVE Sfl.-(S) ) ; £ Save Status u o r d . & * busy. Returns TRUE if the resource uas successfully 
fiSSEMBLEt DRI >H0700,SR); £ Disable interrupts.* a Acquired, FALSE if not. 
IF (counter[resource] := counter!resource] - 1) < 0 THEH * 

BEGIN £ if I £ Resource is busy. £ * DECLARATION INFDRI1ATIDH: 
iink(running] :» nil; 

£ Resource is busy. £ 
* PROCEDURE conditional_acquin( resource) 

ready :• RBIT(ready,running); £ Hake not ready. £ • VRLUE resource 

cursor ;» resource; * INTEGER resource 
UHILE linktfi»rsorl<>nil DO £ Find tail of list. £ 

* IHPUT: resource integer rttource identification nunber (rin). cursor :* linkfcursor]; * IHPUT: resource integer rttource identification nunber (rin). 
link[cursor] :> running; & Link calling process £ 

* IHPUT: resource integer rttource identification nunber (rin). 

& to the tail of queue £ * OUTPUT: none 
& of processes auaiting £ * 
£ access to the reooureaft • EXTERNAL EFFECTS: none. 

If running * ouner[ resource] THEN £ DEBUG & * 

fatal(deadlock); £ DEBUG £ aft*ftaa**saaaaa*a*aaaaaaaai**fttaft*aaaft:ftaxaaata*aa*aax*ixaft*aatat*a»ftaaaa 
schedule; * 

£ "owner" updated upon unlink during "release" £ * LOGIC INFORnRTIDN FOR conditional.acouire 
EHD £ if £ * 

ELSE £ DEBUG £ * nOOULES CALLED: none 
ounerf resource] :* running; £ DEBUG £ 

BSS£H8LE( ROVE (S)*,SR ) ; £ Restore Status word. £ * IHTIAL REFINEMENT: 

END; £ acquire £ * IF the resource ie busy THEN 
* return FALSE, 
* ELSE 
* nake the resource busy and return TRUE. 

***a**t**t*****t**ti**t*tt***4t***»fl*a*»*»*it»*i************a***t**t*** 

BOOLEAK PROCEDURE conditional scquirc(resource); 
VALUE resource; 
IHTEGER rttource; ENTRY; 
BEGIH £ conditional^ cquire £ 

RSSEHBLEf nOVE SR.-(S) ); *£ Save Status uord. £ 
RSSEflBLE( CRI «H0700,SR); £ Disable interrupts. £ 
IF (counter[resource] :* counter[retource) - 1) < 0 THEN 

BEGIH £ if £ 
counterlresource] ;= counter[resource] •» 1; £ restore it £ 

ASSEfl8LE( HOVE ($)+,$* ); £ restore status uord £ 
conditional acquire : = FALSE; 

END £ if £ 
ELSE 

BEGIH & else t 
ounerlresource] ;• running; £ DEBUG £ 
RSSEHBLEl HOVE (S)*,38 1: £ restore status word £ 
conditional acquire :» TRUE; 

END; £ else &~ 
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END; £ conditional_acquire £ REJECT; 
COnnEHT release 
xaaaa*a*aa*aaaaaaaea*at*aa*Rta*aaaR*aa*aftft*ta*aaaataft*aa*aaa*aaa*aaa*ft* 

* EXTERNAL SPECIFICATION FOR release 

* FUNCTION: to release exclusive acctst to a rttource, 
* and to nake ready any processes auaiting access. 

* DECLARATION INFORnRTION: 
* PROCEDURE rtleate( resource) 
* VALUE resource 
* INTEGER resource 

* 1NPUI: rttource iateter rttource identification nunber. 

* OUTPUT: none 

* EXTERNAL EFFECTS: nekes ready the first process auaiting access, if 

I any. 

* LOGIC INFORfWTION FDR release 

* M U L E S CALLED: none 

* INITIAL REFIMEMNT: 

* IF no process is awaiting reeource accets. 
* THEN rttource become won buey. 
* ELSE 
* enter nutual txelution ttate 
* nake the waiting process ready 
* unlink the first waiting procett and nake it tht resource's 

* exit nutual exclusion state 
a 

* NOTE: release dots not relinquish the processor to the waiting 
* process. Tht waiting process uill not have an opportunity 
* to be scheduled until a running process waits, or is 
* blocked attempting to acquire a busy resource. 

* COnnEHT: There it no tttt to prevent releasing a non-acquired 
* resource. If that were to occur, release would be a non-
* operation, sinply naking the idle process ready which is 
* aluays ready anyway. 

* COnnEHT; It is possible for an interrupt te occur after the resource 
* counter is Decremented but before interrupts are disabled 
* during an acquire. If the interrupt releases the resource 
* (increments the counter) the test in acquire after 
* interrupts are disabled will catch the fact. This is only 
4 pertinent uhen there were no processes previously auaiting 
* the resource. If this occurs, the acquiring process uill 
* not have been linked yet and release uill tinply ready the 
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1 idle (0) procett as above for relsasting a non-acquired REJECT; 
* reeource. See eorwentt under acquire for tlttrnativee and COnnEHT delay 
* reaioni for tht current approach. aaaataaaaaaaaataaaaataaasaaaaaaaaaatataaaaataaaaataaataaaaitaaaaaaaaataa 

tftlX«a*aaaa**ft*f.t*t**ft*a*ftaltaattaaift*aaRftaa**ai*aft*aaa*a*aa*a*aa«*aaa* * EXTERNAL SPECIFICATION FOR delay 

PROCEDURE rtlease(resourte); * FUNCTION: to suspend a process for the duration of the specified 
VALUE resource; * delay tint. 
IHTEGER resourci; ENTRY; a 
BEGIN £ release £ * DECLARATION INFORnRTION: 

INTEGER cursor « REGISTER 9; * PROCEDURE d(lay(delay tine) 
* VALUE delay tine 

RSSEnBLEt HOVE SR,-(S) ); £ Stvt Status uord. £ * INTEGER delay tin* 
ASSEtlGLEt ORI -H0700.SR); I Disable interrupts.*, * 

IF (counter!resource! :• counter!resourcejtl) <* 0 THEN * IHPUT: delay tine integer tine in nultiples of 32 usee. 
BEGIN * ' [ full 65535 — not 2's complement ] 

cursor link{ resource]; * nininun = 32 usee « 1 * Z0001 
ouner[retourte) cursor; £ DEBUG £ * SO usee > 2 • ZDOO? 
link[resource) :• link[cursor]; £ Unlink process. £ * 100 usee 3 " Z0003 
ready SBIT(rtady,cursor); £ flake process ready £ * 200 utec* 6 * ZOO06 

EHD; £ if £ * SOO utec> 16 * 10010 
RSSERBLEt flOVE (S)*,SR ); £ Rtstore Status uord £ * 1 ntec « 31 * Z001F RSSERBLEt flOVE (S)*,SR ); £ Rtstore Status uord £ 

* 2 nsec * 62 > X003E 
END; £ release £ * 5 nsec • 156 * Z009C END; £ release £ 

* 10 nsec » 313 > 10139 
* 20 nsec • 625 * Z0271 
* 50 msec > 1563 < 1061B 
* 100 ntec* 3125 " ZOC35 
* 200 rate- 6250 * XUGA 
* 500 met* 1562S > X3009 
* 1 tec « 31250 « Z7A12 
* 2 ttc - 62500 ' ZF424 
• naxinun * 2.1 sec - 65536 « ZFFFF 
* OUTPUT: none 

* EXTERNAL EFFECTS: 
* Upon conpletion of the delay tine interval, the process uill be 
* nade ready, but uill only be scheduled if it is the highest priority 
* process ready at that tine (applies to delay_time >• 16 (500 usee)]. 

' * COfWEHTS: 
a -delay" is intended to be used by only a single caller at one 
* tine. Any subsequent caller uill be suspended tttenpting to 
* acquire the tine (resource) and its requested delay uill then be 
* performed upon rtsouption. For this reason, unbridled usi of 
* "delay" uill only guarantee a delay of at least the specified tine 
* and possibly nore. 
» The intended use of "delay" is for providing delays for VCD 
1 settling, settling tine after an external analog out step before 
* naking neasurenents, etc, which are nutually exclusive. 
* Consider using the general purpose "pause" routine whenever 
* possible, 
a 

* BUGS: 
* The interrupt routine that reschedules the suspended process 
* should inplenent the "preenpt" to elininate an unnecessary pair of 
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* p r o e m suap* should the interrupted process have higher priority than 
* the "delayed" process. 
* 
********tat**it******iuaaitatti****a**tttiatat****tt**tttt*t***t*ataata 
at 

* LOGIC IKFDRMTIDN FOB delay 

* tlOOULES CALLED: kernel (preenpt) 
a 
• IHTIAL REFINEMENT: 
* acquire delay tiner. 
* IF delay.; 500 nicroseconds THEN 
* save running process's id in delay_tiner..id. 
* start tiner. 
* waitio(delay_tiner). 
4 preenpt upon return in case interrupted process has priority. 
1 release delay tiner, 
* ELSE 
* uait in a programed loop. 

4 (like the one ue4 
4 just intrrptd)' 4 
4 See BUG above. 4 

END 4 if 4 
ELSE 4 delay < 500 nicroseconds 4 

BEGIH 4 else 4 
TRAP(refresn_vctr);4refr nen for even straight thru tine4 
delay tine :• delay tine - 1; 4 for set-up tine 4 

UHILE delay tine"> 0 DO 
BEGIN 4 uhile 4 

TRAP(refnsh vctr); 4 refresh nenory 4 
TRAP(refresh-vetr); 4 [ 15 usec/TRAP & 
delay tine := delay tine - 1; 4 at 8 11Hz] 4 

END; 4 while 4 
ENO; 4 else 4 

END; 4 delay 4 

aaa*aa*ftaaaa**aaaij^aa*ft*aa**aaaaft*x*ftft**ta*aaax*aataftaftt***a**aaaaaa** 

PROCEDURE delay(dciay tine); 
VALUE delay tine; 
IKTEGER eclay'tinc; ENTRY; 
BEGIN 4 delay 4 

BYTE CONSTANT latch tine :» 0; 
BYTE esley_tiner" * io • 161; 
IYTE tiner connand * io • Z67; 
BYTE selay'tinc lsb * delay tine * 1; 
BYTE delay_tww_fisb > delay_tine; 

IF (delay tine A W ZFFFO) <> 0 THEN 
BEGIN 4 if 4 4 delay > 500 nicroseconds 8. 

acqui re (selay.tinc r_rtsou rce); 

delay_tixer_id :» running; 4 save process id 4 
t for return. 4 

4 1253 does not allou tiner loading to be interrupted per 4 
4 Intel Infomation Sheet 1-2-79 "Hou the 8253 Really Works". 8. 

RSSEHBLEt MOVE SR. -(S) ) ; & Push status uord 2. 
RSSEHBLEt ORI 'H0700, SR ) ; & Disable interrupts 4 
delay_tiner oelay_tine_ltb; 4 start tiner & 
delay tiner ;» delay tine M b ; 
RSSEflBLE( ROVE {$)*, SR ) ; 4 Restore status ucrdi, 

waitio(oelay_tinervetr); & suspend thyself & 
irtis(delayjtiner_vctr); 

delay_tiner_id :* idle_procees; 
rtlease(delay_tiner_resourte); 

preenpt; 4 any higher pri- & 
& ority processes 4 
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REJECT; 
COnnEHT pause 
3**i*aa**a*aft*teaaaaatft*a*aftaaaaaaftatR*aaaaatfta*Raaiaaaaxaaax*aa*a>*xiaft 

IF interval >* 0 THEN 
BEGIN 4 if 4 

* EXTERHRL SPECIFICATION FOR pause 

4 FUNCTION; to suspend a process for the duration of the specified 
fl interval. 

* DECLARATION IHFORnRTIOH: 
* PROCEDURE pause(interval) 
* VALUE interval 
* IHTEGER interval 

* INPUT: interval-^irjteger tine in nultiples of 125 nsec. 
* ,T naxinun value = 32767 (68.3 ninutct) 

ftSSEflBLEt flOVE SR,-(S} ) ; 4 Push Status uord. 4 
RSS£nBLE( ORI »H07W,SR); 4 Disable interrupts. 4 

prev_pir := peuee_list; 
ptr :« link[ pause_list ]; 

UHILE ( (ptr <> nil) AND (counter(ptr] < interval) ) DO 
BEGIN 4 while 4 4 Find place in list. 4 

interval :* interval - eounterfptr]; 
prevjitr :» ptr; 
ptr link (ptr]; 

END; 4 uhile 4 

* OUTPUT; none V 

* EXTERNAL EFFECTS: 
* Upon completion of the pause interval, the process uill be 
* nade ready, but uill only be scheduled if it is the highest priority 
* process ready at that tine. 

link[running] := ptr; 4 Add caller to list. 4 
counter[running] :« interval; 
linklprevjjtr) :« running; 

IF ptr <> nil THEN 4 Update next counter. 4 
counter(ptr) wunterlptr] - interval; 

* CDflflENTS: 
* The pause interval ia counted on the basis of 125 nillisecond 
* "ticks" fron tht hardware clock. The actual pause uill be 
* the requested interval plus 2era/ninut one tick. For exanple, 
* pause(9) could result in a delay of fron 1 to 1.125 seconds. 
* Sinilarly, pause(l) could result in a delay of 125 nilliseconds, 
* or no delay at all. 
* There is a companion routine called "delay" for shorter delays, but 
* it is restricted to use by nutually exclusive routines — it is not 
* retntrant. 

ready :> R8IT(rtady,running); 4 Hake not ready. 4 
schedule; 

HSSEJlBlff ROVE (5)t,SR ) ; 4 Restore Status uord. 4 
4 (restores interrupts).4 

EHD; 4 if 4 

EHD; 4 pause 4 

2ta*aaaiaa*aa*aaaaaa*aaaa*aea*ftaaftit*a&ae**aaaftX:*aaeaaaa:iaaaxea***ataaaRa 

* LOGIC IHFORnATIOH FOR pause 

* MODULES CRLLED: schedule 

* IXTIAL REFINEMENT: 
* disable interrupts. 
* check validity of requested interval. 
1 save running process's id in linked-list of waiting processes. 
* schedule 
* enable interrupts. 

a*a***«*R*ita(*a*****a«aeataaaeaaat**aa«eaa*aaaxa**aaaata**a*Ka>a*iaaaaa 

PROCEDURE pause(interval); 
VALUE interval; 
INTEGER interval; ENTRY; 
BEGIN & pause t 

IHTEGER ptr; 
INTEGER prevjtr; 
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•EJECT; 
COTUMI terninate 
tattaaaataaaaaaaaaatataaaaaaaaaaattaaaataaaaaaaaattaaaaaaaaea.aaaaaaaaa 

REJECT; 
CWtflENT abort 
aaaaaaaaaataaaaaaaaaiaataaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaataaaaaaaaaaaa 

« EXTERNAL SPECIflCntlON FOR terninate * EXTERNAL SPECIFICATION FOR abort 
a 

* FUHCTIOH: To terninate thf running proceaa. • FUNCTION: To terminate the designated process, 
a 

• DECLARATION IKFOmtflTIOH: 
« SU8H0UTINE terninate 

* DECLARATION IHFORnATIOH: 
* PROCEDURE abort(id) 
a 

« INPUT: none * INPUT: id integer process id. 

• OUTPUT: none * OUTPUT: none 
t 

a.aaaaaetteae.aa*«atataaaaataatataeetaetaeaaaaaltaaaaaaaaaaata*a»taaaaa 

• LOGIC IKFWflBTIM FDR terninate 

• nOOULES CALLED: none 

« HTIIAL REFIKtTIENT: 

* COnBENT: In order to abort • process, one nost be careful net to 
* leave the process on any uait list uhere it night be rescheduled 
* at a later tine. Sinilarly, the process nay own sone resources 
* as a result of being interrupted, or — heaven forbid as the 
* result of the code not releasing a resource prior to suspending 
* itself while waiting for a signal or interrupt, 
a 

* Hah* the p r o e m not ready. 
" Schtduli tht hlgheat priority ready p r o e m . 

* 

* LOGIC I t f O R M n w FOR abort 
a 

aaAtaaaataaaattataataataeeattaaaaaeatattaatatttaaaaaaaaaaaaataaaaattaaa * HOOULES CALLED: M M 

amtOUIIK terninate; EnTUr; 
BEGIN 

ready :* RSIKready,running): 
«H£i«LE( nore SR,-(S) 5; i Putn ttatut mn.i 
«3S£HBLE( ORI >W700,St ) ; _ 1 Ditable interruptl 
achedule; 
ASSEMLEl HOVE (S).,Sf ) ; i Ktttort ttttut. 1 

ENO terninate; 

* W H I R L REFINEflENT: 

* Rake the process not ready. 
* Schedule the highest priority ready process. 
t ' 
*taaaaaattaiaitaataaateattaaaaaaaea*aa*ta*aaaftataaa*fteaaaftaax*aaaaa***a 

PROCEDURE abort (id); 
VALUE id; 
INTEGER id; ENTRY; 
BEGIN i abort 4 

ready RBIT(ready.id); 
RSSEnBLEt HOVE SR.-(S) ); 4 Save status. 1 
RSSERBLE( ORI -H0700.SR ); 4 Disable interrupt* 
schedule; 
ASSEHBLEC HOVE (S)*,SR ) ; 4 Restore status. 4 

END abort; 
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•EJECT; 
COnnEHT - run 
aaaaaaaaataaaaaaaaataaAaaaaaaattataaaaaattaaaataaaaaeaaaaaaaatBtaaaatat 
a 
» EXTERHflL SPECIFICBT10N FOR run 
a 

* FUHCTIOH: To begin etecution of a neu (or iornant) proctat. 
a 
• DECLARATION IHFORJlflTlr*: 
> PROCEOURE run(procetlid) 
« VRLUE proctttid 
< INTEGER proctttid 
a 

HOVE.L «H12345*78,-16(staek); 4 R13 4 
4 flOVE nin_regietert,-activation_size(stack) 4 

DOVE "DO? -activation_si2e(stack) 
) ; 4 nark sue of push. 2, 

ready :> S8IT(rcady,processid); 
ASSEMBLE! nOVE.L SR,-(S) ); 8. Save status. 4 
ASSEMBLE( ORI »H0700,SR ); 4 Disable interrupts. 4 
schedule; 
RSSEnBLEt nOVE.L (S)«,SR ) ; 4 Restore status. 4 

END run; 

* IHPUT: proctttid integer procett id of the procett to run. 
a , 

J OUTPUT: noni 

* COMMENTS: can be uted in conjunction uith create tt follow: 
* runt create(proceti,ttacktize,ungency) ) 

taaaataaaaaiaaatataaaaatataaaaaaattatataaaaaataaaaaatattttaeanaaaaaaaaa 

« LOGIC INFORnATION FOR run 

• tuOULES CULLED: none 

• IHITIBL REFINEMENT: 

* Initialize ttack and laved procett ttate infomation. , 
a nake the procett ready. 
ft Schedule the highett priority ready procett. including the neu 
* procett. 

tttaaataaaate*aataaaeaaaaaatattaa«iaaataaaaaa.aatataaaaaaa*a**aia«t«*at 

- PROCEDURE run(procettid); 
VALUE proceatid; 
INTEGER proctttid; ENTRY; 
IE GIN 

INTEGER CDHSTANT activation.nze :• t!: 
DOUBLE procett; 
DOUBLE tern; 
MUBLE narker; 
DOUBLE ttack - REGISTER 9: 
tem :« ADRS(teminate); 
ttack :* initialtplprucetlid]; 
Barker :« ttack + 2; 
tpaavefprocetsid] :* ttack - activation_size; 
naa_sp[prscesiid] :* tptave[pracetlld]; I DEBUG & 
procett := initialpctprocettid]; 

ftSSEI1BLE( 
BOVE.L tem,-2(ttack); & Terninate routine. & 
IIOVE.L procett,.((ttack); & Initial p.e. & 
DOVE »K2CO0.-!(stack): & Prccetsor ttatut ud. & 
IIOVE.L narker,-12(stack); & Stack darker (n>R14) £ 
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IEJECT; 
COWIEHT create 

!aaaa*aataaaataaaaaaate*t teaaaaUfta t ta taaMajUta*aaa*f taaaaaXaaaaaaaaaaa* 

EXTERHflL -SPECIFICATION FOR create 

FUHCTIOH: Initialize the procett record for a neu procett. 

DECLARATION IHFORflfiTIOH: 
INTEGER PROCEDURE crcate( process, staduuze,urgent) 

VfiLUE procett, ttack, urgent 
DOUBLE procett 
INTEGER ttackaize, urgent 

INPUT: procett double 

atacktize integer 

urgent integer 

OUTPUT: create 

addrett of tht outtr procedure 
that define! the procett, 
e.g. ieTC(procnane). 
ttack space to allocate for 
the procett (in uordt). 
the urgency (priority) to be 
aseigned to the procett. 

return* proctat id of created 
procett. 

COflflENTS: Create currently attunes unique valuee of urgency (uhich 
alto thould be contiguous to avoid wasting space and tine). 

LOGIC IKFtMIATlDN FOR create 

nOOULES CALLED: none 

INITIAL REFIHEHENT: 

Set process's urgency. 

Dccrenent available stack narker by process's stack size. 
Set process's initial stack address. 
Set process's initial progran counter value (begin execution 

address). 
Resign and return a process id nunber. 

aaaaaaaaataa«ta*ftaaataa*aaaa*«*aaataaaa*aaa>i-t**a*aaa**ttaftaaa**aaa*a*t 

INTEGER PROCEDURE create(process, stacksize, urgent): VALUE process, staeksize, urgent; 
00U9LE process; 
IHTEGER stacksize, urgent; 
BEGIN 

INTEGER POINTER ptr; 
INTEGER id » urgent; 

urgencytid) :» urgent; 
datasize[id] :* stacksize; 
stack_top :* stack_top - stacksize; 

ENTRY; 

4 DEBUG 4 
4 Hay later conpute a 1 
4 different id. 4 

4 Order of execution & 
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initialsptid] :* stack_top • tttcksize;4 is important for 4 
4 reentrancy. 4 

initialpc[id] :• process; 
IF ( (stack top AND ZOOOlFFFf) < 4 DEBUG 4 

(flDRS(nerkl) AND Z0001FFFF) 4 DEBUG 4 
) THEN 4 DEBUG 4 
fatal (process^: re ationtrror); 4 DEBUG 4 

create :» id; 

***_»pfid] :* initialtpfid]; 
stack iinit(id) : = stack top; 
If id"<> 0 THEH 

STPHTR(ptr,initialsp[idJ) 
ELSE 

STPHT«(ptr,initialsp(0]-256); 
REPEAT ARICHT(stacfcsize,1) 00 

BEGIN 
ptr :> ttack fill; 
STPNTR(ptr,A0RS(ptr[-1]) ) ; 

END; 
ENO create; 

4 DEBUG 4 
4 DEBUG 4 

4 init stack space 4 4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
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REJECT; 
connEHT 
aa*aaa*a*aataata*a**aaaaaaa«ftaaaaataaaaaataaaa*a**aaaaaa>t' 
i 
aaaaaaaf laataaaaaaaaaaaaaaasxaaAaaaaaaataaaaaaaaaaai 

PROCEDURE signal_init(signal,count); 
VRLUE signal.count; 
INTEGER signal.counf, 

BEGIN 4 tignal_init 4 
counter!signal} :« count; 

link [ si gnalK?*"nil; 
END signel_init; 

EHTRY*, 
4 Count normally " 9 , 4 

4 +n = In 1 signals pending.4 
4 0 • no signals pending 4 
4 -n * |n| prut's waiting. 4 
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NEJECT; 
COiinENT 10 DRIVER MODULES 
*aaa**taaaaaaataa*te*a*taaataaataett«aaaaa*aftaaaa«aaaa*aaaaaaaaaaaaaaia 
a 
A ID DRIVER nodules merged here. a 
a*aaaaaaaaa*iaaa*aa**aaaa*a*a***k**a*aaftaaaaaaaaaaaxaaa**aaa«&aa*iaftaa* 

PROCEDURE resource init(resource); 
VALUE resource; 
IHTEGER resource; 
BEGIH 4 resource_init 4 

counter!resource] :* 1> 

link[resource] nil; 
EHD resource_init; 

ENTRY; 

4 1 > notbusy. 4 
4 0 * busy, no one waiting.4 
4 -n « |n| proc's waiting. 4 
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botton k i interrupt Mrvice routine; 

SUBROUTINE intrpt botton; 
1 Hutt bi SUM0U1I*. 

BEGIN 
LABEL pop_nin, 

pop done; 
1 INTEGER CONSTANT nin regiitert :> 0; 
1 INTEGER CONSTANT ill rtjiitere :• -1; 

INTEGER id • REGISTER 9; 
DOUfiLE tptave_botton_id = eptave • 4*botton_id: 

IKTRY; 
INTEttUPT'l LIK/UtLR h i l l * i t . 1 

declared in ikemel *. 
declared in okemel I 

RSSEnBLEt 
nOVEn.L *>-t14,-(S); 1 Puth regiitert. 

1 HOVE all reenter!,-(!) 11 Hark flit of puth. 
HOVE 'D-T.-iS) 
) ; 

id :* running; 
RSSEHBLEt 

RDD. L id, id; 
ICD.L id.id; 

. NOVE.L S.tpittttid); 
HOVE.L epeave botton id, 3 
); " 

running :» botton_id; 
ready :• SBIT(reody,botton id); 
RSSEIBLEt 

TST.U <S)t; 
BCE pop nin; 
H0VEH.L (S)T.«0-«14; 
•Fl pa« done 
): 

pop m n : ASSEnBLEtllOVEn. L fS)t,R1l-«14 ) ; 
pop~dont:IISSEI1BLE(l1E); 

EHD intrpt botton; 

I. Teet type oF block. I 

t Pop fall aet. 1 

I Pop nininun oet. 1 

SCEIWL.laMK.PMSie 

•EJECT; 
COHIENI 
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rpg interrupt aervict routine; 

SUMUXITINE intrpt rpg; 
1 Hutt be SUWOUTIJC. 

KGIN 
LABEL pop_nin, 

pop done; 
I IHTEGER CONSTANT nin regitttrt :• 0; 
I INTEGER CONSTANT all rajiitert :• -1; 

INTEGER id • BHISTEl 9; 
DOUBLE ioeave_rpg_id * optave • 4»rpg_id; 

ENTRY; 
INTERRUPT'a LINK/UNIX kllla it. 1 

declared in tkemel t 
declared in tkemel & 

RSSEnBLEt 
HOVEH.L R0-R14,-(S); I Puoh regiatert. 

I nOVE all rtoisurt,-(S) l S, flark H2e of putfi. 
ROVE -O-T.-tS) 
); 

id :• running; 
RSSEnBLEt 

RW.L id. id; 
ROO.L id,Id; 
HOVE.L S.aowvtdd); 
HOVE. I ipta*e_rpj_id, S 

running :« reoid; 
ready :* SfITtready,rpg_id); 
RSSEHBLEt 

TST.U tS)«; 
BGE pop nin; 
R0VEH.L (S)«,RCH04; 

To"W pt*B_t«8fot 

pop nin: RSSEHiL£tnOVEn.l (SKR13-RH ); 
pop~done:ASSEnBLE(RT£); 

END intrpt_rpg; 

t Tttt type of block. 

I Pop full tot. 

I Pop nininun tet. 

SKERKEL.U0RK.PDIS10 

•EJECT; 
connEHT 
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top keyboard interrupt tervice routine; 

»ERnEL»RIC.rvl510 

•EJECT; 
COraiEHT 
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uart interrupt tervicl routine; 

ENTRY; 
INTERRUPT't LINK/UNIX killt it. S 

SUBROUTINE intrpt top key; 
I Hutt be SUBROUTINE. 

BEGIH 
LABEL popjiin, 

pop done; 
I IKTEGER COHSTRHT nin regiitert :- 0: declared in iktrntl 1 
1 IHTEGER COHSTRHT all regiitert :> -1; declared in tkemel 1 

IHTEGER id ' REGISTER 9; 
DOUBLE tptave_top_fcey_id ' tptave • 4»top_key_id; 

ENTRY; 
DIIERRUPT-t UNK/UNLK killt it. I 

RSSEnBLEt 
"WEILL RO-R14,-(S): I Puth regiitert. 

t IUJVC ' all regitten,-(S) I & Nark tizt of puth. 
HOVE •D-T,-(S) 
) ; 

id :• running; 
RSSEnBLEt 

ADD.L id. id: 
ADD.L id,id; 
IUVE.L S.tptavetid); 
HOVE.L tptave top kty id, S 

); 
running :* topJ»ty_id; 
ready :* SBIT(ready,top_key id); 
RSSEHBLEt 

1ST.U (S)t; 
BGE pap nin; 
HOVEn.L (S)t,R0-R14; 
MA pop_donc 

pop nin: ASSEnSLEtHOVEn.L (S)*,R13-R1< ); 
pop>one:ASSEnSLE(RTE); 

EHD intrpt_top_key; 

t Tltt type of block, t 

t Pop full tet. I 

I Pop nininun tet. I 

SUBROUTINE intrpt utrt; 
1 Ihilt be SUBROUTINE. 

BEGIN 
LABEL pop.nin, 

pop done; 
1 INTEGER CONSTANT nin regitttrt :• 0; declared in tkemel i 
I IKTEGER CONSTANT all regiitert -1; declared in tkemel i 

IHTEGER id = REGISTER 9; 
DOUBLE tpaavt_uart_id * tptave » 4»uart_id; 

RSSEMLEt 
HOVEn.L R0-R14,-(S); 1 Puth regiitert. 4 

I HOVE all regiitert,-IS) < I Hark tue of puth. S 
HOVE •D-T.-IS) 
); 

id :• running; 
ASSEHSLEt 

ADD.L Id,Id; 
ROO.L id.id: 
HOVE.L S.tpiave(id): 
HOVE.L optave.uart.id, S 

running :* wart id; 
ready :> SBITtready.wrt id); 
RSSEnBLEt 

TST.U (S)»i 
BGE pop nin; 
HOVEn.L (S)«,R0-A14; 
BRA pop_donc 
) ; 

pop nin: ASSEnBLEtnOVEH.L (SKR13-R14 ) ; 
pop~dont:RSSEn8LE(RTE); 

END intrpt_uart; 

J> Tut type of block. I 

I Pop full tet. J 

& Pop nininun tet. I 
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SKEMI.U0RK.P0B510 

•EJECT; 
COnnEHT 

THU, DEC 22, 19«3, 10:40 RR PAGE 40 

priv_ib_epq interrupt service routine; 

ENTRY; 

INTFjrjBJPT-, LUK/uKLK kills it. 4 
SUBROUTINE intrpt_priv ib erq; 

1 Kult be SUBROUTINE. 
BEGIH 

LRSEL pop.nin, 
pop done; 

1 INTEGER COKSTAHT nin regi t tert : • 0 ; declared in Ikemel 4 
& INTEGER CONSTANT a l l r e n i t t e n -1; declared in ikemel 4 

IHTEGER id = REGISTER 9; 
DOUBLE iplave_priv_ib_arq_id * ppeave • 4"priv_ib_irq_id; 

RSSEHBLEt 
HOVEn.L R0-R14,-(S); 4 Puih regiitert. 

4 HOVE jll_regiittri,-(S) 11, Hark ilze or puih. 
HOVE -O-l.-iS) 
); 

id :» running; 
RSSEnBLEt 

ADD.L id.id; 
ADD.L id.id; 
IIOVE.L J.io.avt(id); 
HOVE.L ipiave_priv_io_«rq_id, S 

running := priv_ib_trq_id; 
ready :* SBITtready.pnv ib arq_id); 
RSSEHBLEt 

TST.U . (S)t; 4 Teat type of block. 
BGE pop nin; 
ROVEH.L fS)»,R0-R14; I Pop full let. 
M A popjfene 
) ; 

pop nin: ASSEMLEtROVEn. L (S)«,R13->14 ) ; 
pop~done:ASSEnflL£(RTE); 

END intrptjiriv_ib_irq ; 

L Pop nininun lit. 

SKERNEL. UORK. PD8510 

•EJECT; 
COmEHT 

THU, DEC 22, 1913, 10:40 An PAGE 41 

delay_tiner interrupt aervice routine; 

SUBROUTINE intrpt delay tiner; 
t Iknt be SUBROUTINE. 

BEGIN 
LABEL pop.nin, 

pop done; 
a. IHTEGER CONSTANT nin regiaten :• 0; 
I INTEGER COKSTANT all regiitert :• -1; 

INTEGER id • REGISTER 9; 
INTEGER id2 « REGISTER 6; 

ENTRY; 
INTERRUPT'I LINK/IMLK killt it. 1 

declared in tkemel 4 
declared m tkemel 4 

RSSEnBLEt 
ROVEH.L R0-R14,-(S); 1 Puth regnteri. 

1 HOVE all regiitert,-(S) I 4 Hark tilt of puih. 
HOVE •O-f.-(S) 
); 

HOVE running, id; 

ROO.L id.id; 
ADD.L id.id; 
HOVE.L S,apaave(id): 

IIOVE delay tiner id,id2; 
HOVE ld2.id; 
HOVE id2, running; 
ADD.L id.id; 
ADD.L id.id; 
nOVE.L opuvitid), S 
): 

ready :• SlITtriady.id?); 
ASSERBLEt 

TST.U (S)<; 
BGE pop nin; 
nOVEn.L (S)t,R0-R14; 
BRA pop_done 

pop nin: ASSEnBLEtllOVEn. I (SKR13-A14 ); 
popjlone:RSSEIIBLE(RIE): 

END intrpt_delay_tlner ; 

4 ttaih auay interrupted 4 
4 proctei't SP. J, * 

4 'cauil u i l l need both 4 
I addr and data reg't 4 

2, get delayed procetl't 4 

4 Ttit typi of block. 

4 Pop full act. 

4 Pop nininun let. 

SKERNEL.U0RK.PDB51O THU, DEC 22, 19S3, 10:40 AH 

•EJECT: 
COnnEHT 

rtttttiatatitatttatfttttti 

LOGIC IHFORnATIOH FOR tick 

RDDULES CALLED kernel (ichedule) 

INITIAL REFINEHEHT: 
live working regilter let 
restore uorking regitler tet 
RTE (to restore ttatui uord) 

taaatatattataatataaaaataatttaaaaaataaaeattaatattsateaaaaaeKtaataaaaataa 

SUBROUTINE intrpt.ti'okT^" ENTRY; 
BEGIN 4 intrpt tick 4 

INTEGER CONSTANT delta :« 1; 4 count increnent! per tick 4 
INTEGER ptr • REGISTER <; 

RSSEnBLEt HOVEn.L R0-R14,-(S) ) ; 

ptr :« link[paute_litt}; 

IF (ptr <> nil) AND t(counter[ptr] :• eountertptr] - 1) <• 0) 
THEN 

BEGIH i if 1 

4 Unlink and atart 4 
4 procttiei that 4 
& are tined-out. 4 

BEGIN 4 do I 
ready := SBIT(ready.ptr); 
linktpause_Iiit] :« linklptr): 
ptr :« linktpaute litt]; 

END 4 do 4 
UNTIL ( (ptr > nil) OR (counter[ptrJ > 0) ) ; 

IF (ready AND pretnpt_natk{running]) <> 0 THEH 
aehidule; ~ 4 Sane ai preenpt 4 

4 without JSR. 4 
END; 4 if 4 

update_hpib_ledt; 

RSSEnBLEt HOVEn.L (SKR0-R14 ) ; 
RSSEnBLEt RTE ) ; 

EHO; 4 intrpt_tick 4 

SKEAHEL.U0RK.PDS51O THU. DEC 22, 1983. 10:40 An PAGE 43 

•EJECT; 
COnnEHT init kernel 
flaaaaaaaaaaflftaaaaateteaeaaaaaaiaaaaaaaaaaaaaaaatttttaitaaaaaaaatataaata 

» EXTERNAL SPECIFICATION FOR init kernel 
i 
s FUNCTION: To initialize the kernel data itructuret for no processei 
* CKcapt the idle procett. 
t 
« DECLARATION INFORnRTION: 

PROCEOURE init_kemel 

INPUT: none 

OUTPUT: none 

EXTERNAL EFFECTS: none 

laatattaataatattattataeaataaeaaaaaaattatttataattataaaaatataaeataaaatta* 

LOGIC IHFORnATIOH FOR init.kemel 

BOOULES CALLED: none 

INITIAL REFIKEnEHT: 

Initialize kernel data (link,ready,counter.ttack top). 
Initialize data for this nain/idle procett (id"0). 

(running, ready, atack_top.ini tialip,initialpc,urgency). 
Initialize delay tiner. 
Initialize tick. 

ttttateaaaaaatftttaaaaetflsaistttttataaattBttttxatttttttateeaxtaataaftaaaa 

PROCEDURE init kernel; 
BEGIN 

BYTE COHSTRNT delay.tlner.node : 

BYTE CONSTANT idleurgency : 
IHTEGER CONSTANT idletize : 
BYTE tiner connand ' ifi » 2$7; 
INTEGER index; 
INTEGER idleid; 

DOUBLE SUBROUTINE itackbate: 
BEGIH 

RSSEnBLEt EXT SRAnl ) ; 
ASSERBLEt nOVE.L IRRnl.RO ) ; 
ASSERBLEt SUB •DZ.RO ) ; 

EHD; 

DOUBLE SUBROUTIHE beginexecutionaddrtss; 
BEGIN 

RSSEnBLEt EXT IRRnt ) ; 
RSSEHBLEt HOVE.L SRAnM.RO ); 

EHD: 

EHTRY; 

Z3S; 4 node 4, binary, 4 
4 lib first, tlnerO 4 

0; 
1200; 
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SKW»:L.UORK.PO8SIO 

RSSEnBLEt DOVE 
RSSEHBLEt ORI 

THU, BEC 22, 1JS3, 10:40 Rn 

SR.-(S) ) ; 
•H0700.SR ) ; 

I Save statue uord. 
1 Duable Interrupti. 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
t DEBUG 4 
4 DEBUG 4 
1 DEBUG I 
1 DEBUG 1 
I DEBUG i 
1 DEBUG 4 

Itack top :" AORS(narkO): 4 dunnyi for loadnap narkl 44 DEBUG 1 
•tick top :• ADRS(narkl); 4 DEBUG I 
•took top : = ADRS(nark3): I DEBUG 4 
• tick top :* ADRStnark dg b u t ) ; 1 DEBUG 4 
ltack_top :* RDRS(nark_dg_top): & DEBUG I. 

etack_top : = RDRS(nark_itack); 4 thii duimy i i req'd to force 4 
~4 the linker to load a nodule for resetting the initial 4 
I atack pointer IRAAt value (returned by stackbase) 8. 

stack top :« atackbaae; 
FOR index :• 0 IWTIL iux_pn>ca. DO 

BEGIN 4 far 1 
spiaveliodex] :« 0; 
initialsptindex] :» 0; 
initialpciindexj :* 0; 
dataaizefindex) :> 0; 
urjeicyiindex] : : -1; 
nax_splindex) :« 0; 
atack linitEindexl :• 0; 

ENO for; 
FOR index :• 0 UNTIL nax rin DO 

BEGIN 4 for 4 
link[index] := nil; 
countertinotx] :» 0; 

END for, 
FOR index :* nin rin UNTIL nan rin DO 1 DEBUG 1 

ounsrfindtx] 7.-1; 4 DEBUG 4 
ready :• 0; t R U bit! • false. 4 
idleid :* creatc(oe)in»Kutionasc1re«s,idlesize,idleurfstKyr; 
ready :> SBIKraady,idleid): 
running :• idleid; 

delay_tiner_id :* idlejirocess; 
resource_init(delay_tiner_resource); 
tiner connand :* diIay_tiner_node; 4 Initialize delay tiner. 4 
iradrT RORS(intrpt_delay tiner), delay_tiner_vctr ); 
irdiet delay_tlner~vctr } ; 4 diaable until "delay" il 4 

4 called. IF interrupted 4 
4 betueen iradr and irdis, 4 
4 it uill only enable idle.4 

link[peuii lilt] :* nil; 
iredrt ADRStintrpt tick). tick_vetr ) : 

4 noceaaary for "pause" 4 

RSSEHBLEt HOVE 
END init_kemel; 

t S K S R ) ; 4 Restore itatui uord. 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

StEMCL.kOK.PDSSIO IHU, DEC 22, 1113, 10:40 Rn 

REJECT: 
COnHENT snapshot 
aaa eaaaaaataaaaaaaeeaaaaaeaaaaaaaaaaaaaeaaaaeeaaeaa aaa.at at*, 
a 
1 FUNCTION: To ounp th*_k«rnel data in a Meaningful narwtr. 

aatteataaaataaaataaatatttettettteataaatatetaataataaeaeaaaaaai 

FWED U R E onapshat; ENTRY; 
KGIN 4 inapahst 4 

INTEGER i ; 

INTEGER POINTER ttack.data; 

CRLF; 

USTRfrun."); VNEXt running); 
USTRC r#y«"): UMEX(rtady); 
USTRf itktop''); Itkixtstack tap .S); CRLF; 
USTRt" I link ctr opaave"); CRLF; 
FOR i ;. o TO nax_proceaa DO 

KGIN 4 ror 4 
UKEX(i); 
WCXtlinkli]): 
INCNtcounterti]): 
k»kn.(tp«.ve[l],l'h 
CRLF; 

ENO for; 
USTR(" I link ctr ouner " ) : CRLF; 
FOR i :* nin rin TO nax n n DO 

KGIN 4 For 4 
UBEX(i); 
UHENIlinkti]); 
aKEXtcaamterti]); 
UHEX(«nar[il); 
C R L F ; 

ENO fir; 
TRRP(IS): 

END inaplhot; 

ENDI nodule "kernel" 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 KBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

SKERNEL. UORK.POiSIO 

•EJECT; 
COnnENT 

T K U , DEC 22, 1543, 10:40 Rn SKERNEL. UDRK.PDS510 THU, DEC 22, 19S3, 10:40 Rn PRGE 47 

aaiaaaaaaaa] lettaeaaaataaaaaataj 

* FUHCTIOH: To dunp the kernel data in a neaningful nanner. 
a 
aatataaaaaaaaaaaeataaaaaaaaaeaaiaaaaaeaaaaeaaaaaaaaacaaiaaat* 

PROCEDURE snapshot; EHTRY; 
BEGIH 4 anapthot 4 

IKTEGER i; 

IHTEGER POINTER ttack.data; 

CRLF; 

USTRfrun • " ) ; UtBIrunning); CRLF; 
USTRfrdy = ");HHEX(nady); CRLF; 
USTRfitktops ");.Unex(stack top,!); CRLF; 
USTRt" • link . ctr s p u n " ) ; CRLF; 
FOR i :* 0 TO nax_process DO 

BEGIK 4 for 4 
UHEX(l); 
NKEXUinkti]); 
UHEXtcounterti]); 
HHex(ipiavetl],8); 
CRLF; 

EHO for; 
USTRt* • link ctr ouner " ) ; CRLF; 
FOR i :* nin rin TO nax rin DO 

BEGIH 4 for 4 
UHEX(i); 
UHEX(link[i]); 
UHEK(counter[i]); 
UH»touner[ii); 
CRtF; 

EHO for; 
- TRRP(15); 
END snapshot; 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

•EJECT; 
COnnENT inapenot 
aaaaaaaaaaaaaataaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaata. 

• FUNCTION: To dunp the kernel data in a neaningful nanner. 
a 
tltaaaaaeattataaaaxaaieaaaaaaaiaalasaaaaaaaataaeaaaaaaaataaaa 

PROCEDURE snapshot; ENTRY; 
BEGIN 4 snapshot 4 

IHTEGER I; 

INTEGER POINTER stack.data; 

CRLF: 

USTAf running • " ) ; UHEX(running); CRLF; 
USTRfrtady " " ) ; UHEX(ready); CRLF; 
USTRf'itack top > ' ) ; UHextstack top,I): CRLF; 
CRLF; 

USTRt" • link ctr opaave"); 
CRLF; 
FOR i :> 0 TO nax_proctti DO 

BEGIN 4 for 4 
UHex(i,2); 
Unex(link[i],2); 
UHtx(counterti],4); 
Uhtx(ipsaviU],l); 
CRLF; 

END For; 
CRLF; 
USTRt" • link ctr ouner"); 
CRLF; 
FOR i :> nin rin TO nax rin 00 

KGIH 4 for 4 
UHexti,2); 
UKex(linkti],2); 
UHex(counter[i),4); 
UKex(ouner[i],2): 
CRLF; 

END for; 
CRLF; 
USTRfStack for running procesi " ) : CRLF; 
STPHTRtttack data, (linitialip[runningl-dataiizelrunning]) 

AHD I F F F F F F F O ) ) ; 
REPERT ( 1 t HRIGHTtdatasize[running),4) ) DO 

BEGIN 4 repeat 4 
IWextADRStitack data),S); 
REPEAT 8 00 

BEGIN 4 repeat 4 
Uhextltacfc data,4); 
STPHTRttl.ck data, 

«DR:!itack_ditaI1J) ) ; 
END repeat; 

CRLF; 
END repeat; 

CRLF; 
USTR("<rtturn> for nore"); 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 DEBUG 4 
4 KBUG 4 
4 KBUG 4 
4 DEBUG 4 
4 KBUG 4 
4 KBUG 4 
4 DEBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 OEBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 KBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
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SKERNELU0RK.PDBS10 

CRLF; 

IHU. DEC 22, 19S3, 10:40 HI PRGE 4S 

UHILE RCHRR «> ZOO DO ; 4 uait For carriage return ft 
FOR i :s 0 10 nax.procets DO 

BECIH 4 for 1 
IF urgency!i] <> IFF THEN 

BEGIH 4 if 4 
CRLF; 
USTRCProcess • ) ; UHex(i,2); CRLF; 
STPHIR(stack data, ((initialspli)-datasize[i]) 

AND ZFFFFFFFO) ); 
REPERT ( 1 • WIGnT(datasize[il,4) ) DO 

BEGIN 4 repeat 4 
UHex(RDRS(stack datal.S); 
REPEAT I 00 

BEGIN 4 repeat 4 
UHex(stack data,4); 
JTPMR(etack data, 

RORS(etack detail)) ) ; 
END repeat; 

CRLF; 
ENO repeat; 

END if; 
END for; 

TRRP(IS); 
ENO snapshot; 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 

»ERtfL.U0RK.PDI51O THU, DEC 22, 1983, 10:40 ATI Pfltf 49 

IEJECT; 
•KinEM wpditc/ttatui log 
«*(«*«*•**••*•̂  
* CHWtGfS: 
* IS rtir 83: Corrected "send" to sat tht link to nil (assunet thtt 
* there io never nore than one procett auaiting a signal 
* linked). Alto m w v e d the linking that uas present 
ft in "uait". 

Corrected "intrpt_tick" to save all registers before 
suspending the process. 
Corrected interrupt initialization for "delay", and 
initialization/reset of delay_tiner_id variable to 
point to the idle process uhen not in use. 
Deleted tht interrupt routine for the public hp-ib. 
Changed •schedule" to utilize the nultiplier's nornaiize 
function rather than tht previous bit test and loop to 
sett mint the Ughett priority ready process. 
Added prograreied delay for tines under 500 ucmeconds 
in "delay". 
Added "pending" procedure. 
Added "pause" and "tick" procedures. 
Added fining infomation to the header. 
Added "delay" procedure, including interrupt service 
and initialization, nodified initjternel to 
initialize the delay tiner counter. 

25 Sept 11: Corrected the ready vs running tonptrt i n preenpt. 
23 Sept 11: Changed schedule, run, and driver routines to uninizt 

the nunber of registers pushed during each process 

04 Oct 82: Added test for nenory overflou not caught at link tine, 
including roon for ttack allocation. 

IttstctJttlLttt^ 

12 Nov 12 

09 Nov 12 

14 Rpr 42 
01 npr 42 

26 Bar 12 

01 Jan 12 
tt Jan 17 
11 Nov it 
21 Sept 11 

FKERHEL2.U0RK.PD851O THU, OEC 22, 19S3, 10:40 f 

EXTERHRL DOUBLE atack.top; 

PROCEOURE tnapahot; EXTERHRL; 
IHTEGER PROCEDURE createtprocees.stackaize.urgency); 

VRLUE proceas, stacksize, urgency; 
DOUBLE proceas; INTEGER stackuzi, urgency; EXTERHRL: 

PROCEDURE run(procesild); VRLUE procetsid; IKTEGER procsstid; EXTERHRL; 
SUBROUTINE teminate; EXTERHRL: 
SUBROUTIHE intrpt tick; EXTERNAL: 
SUBROUTINE intrpt'delay tiner; EXTERNAL; 
SUBROUTINE intrpt~rpg; " EXTERNAL; 
SUBROUTINE intrpt'top key; EXTERNAL; 
SUBROUTINE intrpt'botton; EXTERNAL; 
SUBROUTINE intrpt'uart; EXTERHRL; 
SUBROUTINE inlrot"nnv ftb arc: EXTERNAL; 

FKERNEL3.U0RK.P0S510 THU, DEC 22, 19S3, 10:40 RR 

PROCEDURE uaitio(device); VRLUE device; BYTE device; 
PROCEDURE delayldelay tine); 

VALUE delay tine; INTEGER delay tine; 
PROCEDURE pauie(interval); 

VALUE interval; INTEGER interval; EXTERHRL; 
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IHU, DEC 22, U I 3 . 10:40 Ml 

SUBROUTINE preenpt; 
PROCEDURE tignal inittaignal,count); 

VALUE tignal,count; INTEGER tignal,count; 
PROCEDURE reeouree_init(retource); 

VfiLUE reeource;' 
INTEGER rtaourct; 

IO0LERN PROCEDURE auaiteddignal); 
VRLUE tignal; INTEGER tignal; 

BOOLEAN PROCEDURE ptnOing(ngnal); 
VALUE tignal; INTEGER tignal; 

BOOLEAN PROCEDURE conditional acquirt(rtaourte); 
VALUE raaeurct; INTEGER rttource; 

EXTERNAL; 

EXTERNAL; 

EXTERHRL; 

EXTERNAL; 

EXTERHRL; 

EXTERNAL; 

CktVS.UDRK.PDISIO THU, DEC 22, 19S3, 10:40 Rn PRGE '1 

offStt :* -b4, 4 negative values 4 
zcro.tohen :» offset * 0. 4 keep these 4 
ene_token :« offset • 1. 4 separate fron 4 
tiM_token offset • 2 . at ce*tiand taken 4 
thrie_teken :« offeet • 3. t values. 4 
four_token :» offeet • 4, 
five^token :* offeet • 5, 
six_to*en :« offeet * 6, 
teven_token :> offaet • 7. 
eia^t__toke« :» offeet • S. 
riinejtofcen :* offset • 9, 
s*cinal_token :« offeet 4 10, 
ninus_token :> offeet • 11, 
backsp.Ke_toksn :> offset 4 13; 

FKEtS.UORK.PDBSlO 

HFILE ckeye.uork; 
NFILE ccndcaae.uork; 

THU, DEC 22, 1983, 10:40 RH PRGE 1 

1 For cnd_illegal, _local, _enttr, and _u4 1 

EXTERNAL INTEGER TRBLE top key table. L; 
EXTERHRL IHTEGER TRBLE botJieyltable.L; 

SXEYS.UORK.rOSSIO 

MSKL.P,"keyt" 
BEGIN 

NFILE ckeyt.uork; 
NFILE ccnddecl.uork; 

GLOBRL INTEGER TABLE top.key. 
Cnd_u4, 
nine_token, 
eight_token, 
taven'token, 
cnd_illegal, 
cnd'illegal, 
end keyj, 
end key 5, 
cnd"ji3, 
,ix_token, 
Fi"i_1oken, 
four'tohen, 
cnd_entry_0FF, 
cnd'illegal, 
cnd_key_2, 
cnd~key_fi, 
Cnd~u2,~ 
three_token, 
tuo_token, 
one'token, 
end'dawn, 
cnd'illegal, 
cnd~key_3, 
end~kiy~7, 
end'tnter, 
ninut.token, 
oecinal_token, 
zero_token, 
cnd_up, 
cnd~_prior_nenu, 
cnd_key_4, 
cnd~key~8, 
cnd'illegal, 
cnd_nkrval, 
backspace_token, 
cnd_illegal; 

THU, DEC 22, 1B83, 10:40 An 

table:; 
a \ 0 t 
1 1 1 
1 2 1 
1 3 1 
1 4 1 
1 il 
lit 
1 7 1 
III 
I 9 I 
I 10 I 
I 11 I 
112 1 
1 13 1 
I 14 I 
I IS I 
I IE I 
1 17 I 
I 1J t 
I 19 I 
IK I 
1 21 I 
1 2 2 1 
1 23 1 
1 24 1 
1 2 9 1 
1 26 I 
1 27 1 
1 2! 1 
1 29 1 
1 30 1 
1 31 1 
1 32 1 
1 33 1 
1 34 1 
1 35 1 

GLOBAL INTEGER TABLE bot_key„tablt:= 
cnd_ch1, 
cnd'illegal, 
cnd'illegal, 
end illegal, 
cnd'tlt. 
cnd_t12, 
end'nag, 
cndjhaje, 
cnd_ch2, 
cnd'illegal, 

1 0 0 1 
101 1 
1 0 2 t 
1 0 3 I 
104 I 
1 0 5 1 
1 OC 1 
1 07 1 
1 08 t 
1 09 1 
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cnd_illegal, 1 10 1 
end illegal. 1 11 1 
end" e21, 1 12 1 
cnd_»22, 
end_delay, 

I 13 1 cnd_»22, 
end_delay, I 14 1 
cnd_polar. 1 15 1 
cnd_cal_nenu. 1 16 1 
cnd.donain.nenu, t 17 1 
cnd_display_nenu, 1 11 1 
cnd_narker_nenu, I 19 1 
endjaranjienu, 1 20 1 
cnd_illegal, 1 21 1 
cnd_foraat_nenu. 1 22 1 
cnd'illegal*, 
cnd.il legal, 

( 23 1 cnd'illegal*, 
cnd.il legal, 1 24 1 
end illegal. izs 1 
end preset, 1 lab pilot 1 26 1 
cnd_local, 1 27 1 
end'save, i 2! 1 
cnd'recall, 1 29 1 
cndjjreaet, 1 proto N 30 1 
cnd_iilegtl, I 31 1 
cnd.acale, 1 32 1 
cnd_*uto.tcalei 1 33 1 
cnd_illegal. I 34 1 
end'atart. 1 35 1 
cnd~_center. 1 36 1 
cndlillegal. 1 37 1 
cnd_illt9al, I 11 1 
cnd""lilegal, 1 35 1 
cnd~.ref_value, 
c»id~ref"*poeition. 

1 40 1 cnd~.ref_value, 
c»id~ref"*poeition. 141 1 
cndjllegal, „ 1 42 1 
cnd_atop, 1 43 1 
cnd~span, 1 44 1 
cnd_iilegal, 1 45 1 
cnd_illegal. 1 46 1 
cnd_illegal, 1 47 1 
cnd_reaponss_ncnu, 1 4! 1 
cnd'illegal,' 1 49 1 
cnd'illegal, 1 50 1 
cnd_atlnulut_nenu. 1 51 1 
cnd'illegal,' 1 52 1 
cnd""illegal, 1 53 1 
cnd_illegal, 1 54 1 
cnd_illegal, 1 55 1 
cnd'illegal, 
cnd'illegal, 

1 56 1 cnd'illegal, 
cnd'illegal, 1 57 1 
end'eopy, 1 51 1 
cnd_tape_nenu. 1 59 1 
cnd'systen.nenu, 1 60 1 
cnd'illegal, 1 61 1 
cnd_neaeurenent_re*tart, 1 62 1 
cnd'illegal; 1 63 1 

SXInrO.UOIK.POtSIO 1*1, DEC 22, i n ] , 10:40 All PACE 1 

conncm 
Configurei bit pairs to correspond to eoftkeys that arc used. 
SKnn * softkey position n contains n lines. 
BSKn a softkey position n that brings up another nenu 

n « 0.'.'2 

IHTEGER COHSTRNT 

SKII = 1, 
SKI 2 t 2, 
SKI 3 r 3, 
SK21 • 4, 
SK22 a S, 
SX23 B ZC, 
SK31 a Z10. 
SK32 • Z » , 
SK33 5 Z30, 
SK41 a Z40, 
3K42 a zto. 
» 4 3 a zco, 
SK51 a Z100, 
SXS2 a 1200,' 
SKS3 a Z30O, 
SK61 a I4CO. 
SK62 a ZBOO, 
SKG3 a zcce. 
SK71 a ZIOOO, 
SK72 a Z2O00, 
SK73 : Z3000, 
SKI1 a Z4000, 
SXE2 a ztooo, 
SXS3 zcooo, 

BSK1 ztoo 
BSK2 - Z200, 
BSK3 a Z400, 
BSK4 a J800, 
BSKS a ZIOOO, 
BSK6 s 12000, 
SSN7 a Z4000, 
BSKB " ZIOOO; 

COflREKT 
The rtat of thu filt is tDftuare generated by GEHSK.LflHl, 

The follouing are softkey nenu tablet configured ai follows; 
word 1 > HSByte: corrtaponding keys that bring up neu nenus 

LSByte: nenu't highlight bitnap 
uord 2 * nenu configuration using constants SKnn 
word 3 = keycode nunber corresponding to softkeys used 
etc. 

word H • up to 10 keycode values 

SKIKF0.U0RK.PQ851O THU, DEC 22, 1983, 10:40 An" 

I END Of DIRECT COPY OF FILE 

DOCUHENTRTIDH FOR FRONT PRNEL/OWilflHD INPUT FILE 

1 Everything before is espied as is into the output file. 
Anything desired in the output file without being processed 
by tht "BIG TRBLE GENERERBTQR- (GENSK) nust occur before the "8" 
provided that it does no; reference anything generated after 
the "I". 

" Just for connentt. Uill be ignored on input and not copied to 
any of the output filet. 

1 Starts/ttperates toftkty nenus. Rust occur after "t" and before 
"ft" in the input file. Rn trror nessage will be displayed 
otherwise. Fomatted softkty/connand infomation tables are out
put to NFILE FSJCEY. 

' Indicates and prefixes a softkey nenu constant none that uill be 
put in NFILE FUEHU.UORK which contains these constants and their 
values. The values are ordered sequentially as softkey nenus are 
read in and processed. Rust occur innediately after nenu 
nenu indicator (.) otherwise an error/warning nessage will be 
displayed and the constant identifier BEHUn will be used, 
(n • conputed constant value) 

' Starts/seperates individual softkeys and/or softkey positions, 
fust occur betueen nenu indicators (*). Only up to 8 toftkey 
entries will be recognized (everything else afterwards until the 
next nenu indicator (*) uill be ignored). Enpty or unused 
toftkey positions uhich occur between occupied softkeys or keys 
uhich create unused positions at the top of the nenu nust have a 
blank entry between softkey stperators (-). Houever, it it not 
necessary to do this for unused softkeys uhieh create contiguous 
gaps at the botton of the nenu. 

SOFTKEr moiBUOH FfflWAI: 
<lt> :: "alpha" | byte I "alpha"t<11> I byte*<ll> 
<12> :: sane as above 

uhere <11> • 1st line of softkey 
<12> * 2nd line of softkey 

Input lines are direct copies to output file. 
There is no error checking for the follouing restrictions: 

- RLPHA types nust be enclosed in algol deliniters (") 
- Start in colunn 1, no blanks betueen ALPHA/BYTE CDnbinations 

( i . e . "line 1" • 122 should be "line 1"*122). 
- Each line should not exceed 10 characters/bytes. 

BRACKET CHARACTERS: 
sk_braefcet_n (n*2..7) is a byte constant that uill generate a 
character bracketing off n softkey annotations fron the first 
line of a softkey entry position. It should be the last 
character of the first line of a softkey position heading off 
a bracketed group of softkey*, If t h e softkey annotation 

SKINFQ.U0RK.PO8S1O THU, OEC 22, 1983, 10:11 An PAGE 3 

heading off the bracketed group consists of a single lint, then 
a tuo line entry should be created. See the follouing exanples: 
e.g. two-line annotation: one-line annotation: 

"LINE 0NE"*sk bracket 4 tk bracket 4 
"UHE TUO" " ~ half_vt*"LINE OKE" 

NOTE: Softkey annotations should be the FIRST piece of info, 
within softkey entries M ! 

Prefixes and indicates a connand token constant for a softkty 
entry or front panel/HP-IB connand code. An error nessage 
uill be displayed if nore than one connand value indicator occurs 
in a single softkey entry. Constant values are detenuned 
sequentially and correspond to the occurrence of each toftkey 
entry (uhether or not it has a connand value indicator). 
These constants and their and values can be found in 
NFILEs corresponding to the nost recent filenane read via 
"0".."9","R"..0" prefixes. 

" ] " Indicates and prefixes duplicate connand token constants which 
have been previously declared to correspond to an identical 
function AND refer to the stnt annotation (for softkeys). 
This tlininates nore than one connand code per identical 
function. In this case, case statenent entries (',') should be 
onitted since they are taken care of by the previously declared 
connand code. 
NOTE: tiust occur within toftkey entries ('-') or after 
Any case statenent entries (',') follouing it uill be ignored. 
Any case statenent entries before it uill cause this entry to 
be unrecognized (only within softkey entry infomation). 

"," Indicate and prefix Algol statements to be executed corresponding 
to the current comand token (softkey entry/HP-IB printive) being 
processed. They nay occur only uithm toftkey entries or after 
connand token constants. They should not proceed ' ] ' prefixes. 
NOTE: Syntax errors will not be checked. 

Indicates that a softkey brings up another nenu. is followed 
by the nenu nunber (innediate or constant) of the nenu tftat 
toftkey is to generate. Only one ""* per softkey entry allowed. 

"R".."0" and 
"0".."9" 

tlarks the start of a group of case state-Bents enclosed in a 
PRDCn procedure (n = 0..25, <fl*10,B=11..0*2S» and its 
corresponding connand token constants. R filename MUST proceed 
each character entry (which can only be used ONCE): 

<charxfilenane> 
There uill be tuo seperate files produced using the given file 
nane: 1) C<filenane> for connand token constants 

2) F<filenane> for corresponding case statenents 
All connand token constants (indicated by '(') and corresponding 
tegnents of code (indicated by ',') uill be read into these 
files. 
Ihese character prefixes niy occur after the '8*, before or after 
nenu entries, at the beginning or end of softkey entries, or 

http://cnd.il
http://cnd.il
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before connand token entriee '[' oceuring after ' I ' . 

NOTE: The TWdule uhich includes F<filenane> m»tt alto include 
•FILE FC1VHMD.UMK or on external declaration of the integer 
variable comand_token. 

I " Indicates the end of nenu entries and ignores any entries found 
after the occurrence of "ST. Only connand value indicators, ([) 
or (]), innedlately followed by atatenent indicators (,) art 
processed. This tegnent of the input file is for HPIB prinitives 
which do not have corresponding softkeys, and for front panel 
keys which need connand values in order to be processed. 
Error nessages art displayed for any input other than that just 
described. 

t " Indicates that a conrund token entry it a software option. 
It should be followed by a nunber 0..9 which itantifits the 
which software option that particular connand it under (i.e. 
tine donain comands * 1, trror correction connands * 2, etc.). 
The INFO paraneter (string) passed upon running CENSK contains 
a string of software option nunber* (0..S). Each digit will 
correspond to a software option fanily that uill generate the 
Algol statenents (via ",") for a cotwiand token entry. These 
progran statenents are tnitted, otherwise. 
Connand token entries without the "•?" directive arc not options 
and uill not onit progran statenents in their entries. 

leTtx-flr.work.L 
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•EJECT*1******** 
. T A P E J T C W 

"MRECTORr 
[end directory 
,IF valid directory THEN 
, BECIN " 

gen_Mnu(DIRECTOTrf_f£NU, 1): 
, l i s t directory; 
, END; 

"STORE" 

, sc tup_t ape_op (ret 0 rdjjp); 

"LORD" 

, Mtup_tapc_op( restore_of); 

•DELETE" 
,tetup_tape_op(dtlete_op); "UN-DELETE" 
.toidelete.file; 

"IHITIRLIZE" 
"TAPE" 
"INIT TAPE htNU 

SKIKF8.U0RK.PD851O 

'EJECT******-1*** 
,INIT_TRPE_H£KU 

THU, DEC 22, 19!3. 10:41 fin 

•IHIT TRPE?" 
"Y.ES" 
. init; 

" N O " 

,previous_nenuj 

SK IHFO.UORK.PDSS IO 

sfJECT* ********** 
.DIRECTORY_nEHU 

THU, DEC 22, 19S3, 10:41 Rfl PRGE 7 

"RESTORE" 
"DISPLAY" 
[cnd_directory_off 

-NEXT" 
•PRGE" 
Icnd_nextj)age 
,list_directory; 

"PREVIOUS" 
"PAGE" 
[ end j revj>age 
,list_directory; 

-FIRST" 
"PRGE" 
(cHd_firttj»ge 
,list_dirtctory; 

"LRST" 
"PAGE" 
(cnd_last_pige 
, lis t_di rectory; 
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afjr.rj********) 

.DRTR? nENU 

IKU, DEC 22, 1983. 10:41 An 

"RAIT 
"DA1A" 

,gen_file_nenu(a_paran_file); 

"DATA" 

,gen_file_nenu(data_file); 
"FDRnATTED" 
"OATH" 
, gen_f ile_nenu(f c-rn,t_f U e ) ; 

-OSETT 
"DISPLAY" 
,gen_file.nenii (diiBtiy_filt); 

""MCHIRE" 
•Dt«t>" 
[cndjiechinejlunp 
,gen~fne_nenu(n*chine_file); 

SXIKFO.UMIC.PtSSIO 

"EJECT""**"-***** 
.DA1A1 HENU 

THU, DEC 22, 1)13. 10:41 HI PACE 9 

•INSIHUnENI" 
"STATE" 
,gen^reg_tiemj(it,te_fil»); 

"lHSTSUnEHl" 
"SIRTfS 1-5" 
, gen_f i le_nemi(atate_aet); 

•ncnour 
"TRACE" 
, gen_reg_nenu (ntnory_f lie); 

•rem-
"IlDiaS 1-4" 

,geri_Fiie_rM3io(iiewory_,et): 

"CHL SET" 

,otn_reg.nenu(cal_file); 
"CAL SETS" 
•1-S" 

, jajo_fil,_mou (cal_ec t J: 

•CHL KIT" 
.9en_regj*Mici(cal_std_file); 
• n o r e -
(end nore 
,& dtinny statenent 1; 
t«TB2.n£NU 

SK1HF0.U0RK.PD8S10 

•EJECT*"***' 
.ABORT I1ENU 

THU, DEC 22, 1983, 10:41 An PACE 10 SK1W0.U0RK.P0851O 

"EJECT****"*'""*1 

.riLE.nEHo 

THU, OEC 22, 19!3, 10:41 I 

"DATA TYPE " 
"• FILE 1" 
[tnd.filej 
,file_chosen; 

"* FILE 2" 
[cnd.file_2 
,File_choeen; 

•" FILE 3" 
,file„ehoten; 

•a F M 4» 

.file.chcsen; 

*« FILE P 
,file_chosen; 

"* FILE 6" 
,File_choaen; 

FILE r 
,file_chosen; 

"« FILE r 
'c»d_fileS 
,File_ehosen; 
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3HNF0.UMK.PDS510 

.KG MENU 

THU, DEC 22, 1913. 10:41 Rfl PRGE 12 

[tiid_reg_1 
, rt9_chottn; 

"« 2 " 
[ei*d..reg_2 
,rtg_choien; 

•* 3 " 
fc«._rtg_j 
,r*5_d>0f-tn; 

- t 4 -
.cnd_reg_4 
,reg_choeen; 

"(POWER UP)" 
„, s -

,re*_ehe*en; 

.re^ehcien; 

-* 7 -
(c«tj_rtg_7 
.,rtg_cho«n; 

"LAST STATE" 
[cnd_rtg_8 
,reg_choien; 

m N F O . i m . P W S i o 

•EJECT""" 
.KSPOHSEJIENU 

THU, DEC 22, 1983, 10:41 Rti PRGE 13 

"EtECTRICHL"«tk bracket 2 
-DELRr 
(cnd_elect_eelay 
,»«ltcl_*ctivtJunction( active_electrical_length ) ; 

"RUTO DELflr 
[cnd_auto_delay 
,uarn( c ^ a t t d j ^ ) ; 

•PHASE" 
"OFFSET" 

,.*lect_active_functi.--n( active.>t*e*_pfFtet ); 

"IWGHITUK" 
"OFFSET" 
,itarn( atwatttB^ ) ; 
,8. .wlect.active^functiont activtjiagnitudajsffeet ) ; I 

-AVERAGING" *ik bracket 2 
"ON/RESTART" " 
(c«d_if_a*f_ori 
,if jrveregejin; 

-OFF" 
(e«d_if_avg_oFf 
,ir_avtragf_oFf; 

"SnOOIHIHG-rtk bracket 2 
"ON " 
f»^_irioo1hing_on 
,diipljy_t«oothirrg_i>n; 

•OFF" 
lcn4_iiwothing^ofF 
,diiplay_aiwothing_oFf; 

SK1NFD.UORK.PDS510 

•EJECT1"***** 
.IF GAIN I1ENU 

THU, DEC 22, 1983, 10:41 fin PAGE 14 

"TEST"*»k bracket 2 
"RflP. &ftlH" 
(end if te*t_port 
"lF_GAIH_n£NU2 
.neu_if_gainj»rt( teit_port ) ; 

"REFEREHCE" 
Hfll,P. GAIH" 
[end if refjiert 
"IF_HIN_n£NU2 
,nen_if_gamj>ort( ref_port ) ; 

SKINF0.UORK.PDSS1O 

*EJECT***"*** 
.IF M X N J C M 2 

THU, DEC 22, 1983, 10:41 fln 

"GflIH"t<k bracket 6 
"0 (MN.)~ 
[cnd_if_no_sain 
.neu'iFjainf ifjwjain ) ; 

" 1 " 
(cnd_if_l2db gain 
,tieu~if j a m ? if_12db_gain ); 

[cnd_if_24db gain 
.rteu'if jjainl if_24db_gain ) ; 

[end if_36db gain 
,r-eu~if_gain( if_3»Sdb_gain ) ; 

"4 (ftflX.r 
(cnd_if_48db win 
,i»w~if_g»in( iMIoojain ); 

"RUTD" 
[c«d_if jain auto 
,neu^if_gainT auto_range ) ; 

4«tin.uork.L 
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•EJECT""*** 
. s n n u u s j r a u 

IHU, K C 22, 19X3, 10:11 PJI PflC£ 16 

"PDUER" 
"REHU" 
lcnd_pouer nenu 
"POUERJIEHU 

"SUEEP" 
"TIRE" 
lcnd_eueep_tine 
,ielect_active_func1ion(actlve_Bueep_tine); 

•HUnlEH of" 
"POIHIS" 
X™InTS_n£nu' 
IcnojijKnntejieflu 

SHIffO.UORie.P0.S1O 

•EJECT"****"' 
.H POIHIS K K U 

1*1, DEC 22. 1913, 10:41 Ml PRGE 17 

•P1)IHtS:".ili bracket 4 
"51 " 
[cnd_51_pointi 
,neu_ttep_iite( 16 ) ; 

"101" 
fcnd_101_oointt 
,neu~ttep_ti2e( S ): 

"201" 
Icnd_201jwintt 
,neu.itep_ei2e( 4 ) ; 

•401" 
[cnd_401jX)iRtl 

,neu_ttep_aize( 2 ); 

"SIHGl£"»ek bracktt 3 
•POIHT" 
lend CH 
.BEGIK 
, hilight_on( cnd_cu, cnd_ftfpped); 
, cu node; 
.END;" 

"HOT" 
fend auept 
,BEGIH 
, hilight_on( cnd_cu, cnd_ttepped); 
, tuept nodt; 
,EHO; 

"STEP" 
[end tupped 
,BECIH 
, hilight_on( cndjyt, cnd_ttepped); 
, ttepped node; 
,END; 

"BORE" 
*STinuuus2_n£KU 
]cnd_nope 

SKIHF0.U0RK.PD!51O 

"EJECT*""'" 
.POUER OEHU 

THU, DEC 22, 19S3. 10:41 RR PAGE 1! 

"POUER" 
[cnd_tource_pouer 
,ielect_active_f«nction(aclive_lourcejiouer); 

"SLOPE"»tk bracket 2 
"OH " 
(cnd_pouer tlope 
.BEGIH 
, hilight_cn* cnd_pouer_tlope, cnd_pouer_tlope_off ) ; 
, tet_entPy_ch_inte»teiCpouep_tlope_on, eh#_povir_tlope_node ); 
, HrtjJrlv_ib_ioorce( t!1, neuline)" 
, eelect active function! activejna.tr tlope ) ; 
,EHD; 

"OFF" 
*cnd_pouer tlope off 
.BEGIH 
, hilight_on( cnd_pouer_elope, cnd_ooner_tlope_off ) ; 
, tet_entr>_ch_inteper(~poHer_tlope_off, ehjwtuer_tlope_node ); 
, telect_active_off{ active j»uer^tlope ) ; 
, urt_priv ib tourcet elO, " " ) ; 
.EHD; 

"HTT£HUBTOR"*tk bracket 2 
"PORT 1" 
{cnd_atten_port1 
,telect_active_function(active_atten_port1); 

•PORT 2" 
[cnd_attenj>ort2 
,aelect_active_functlon(active_atten_port2); 

SXIHF0.UORK.PDS51O 

•EJECT***"" 
.snnumsr REHU 

IHU, DEC 22, 19S3, 10:41 R« 

tk bracket 4 
half.vtf'HOtD" 
{cnd_hold 
,hoid_ouiep; 

"SIHGLE" 
Und.eingle 
,tinglt_tueep; 

"KUT1BER of" 
"GROUPS" 
[cndj>jroupi_kbd 
,atlect^activt_function(active_n_groupa_kbd); 

"COHIIKURL" 
'end_continuout 
,continuout_tuecp; 

•STinuuir 
"OFFSET" 
.BEGIH 
,uarn(connand_not_iHpienented ) ; 
,2. t t l e c t active 7unction( active ttinulut_offttt ) ; & 
•EHO; 

I OEBUG I 
I DEBUG S, 

ak bracket 2 
half.vtt-Cht » Ch2" 
{end couple atinulut 
.BEGlH 
, ' hilight_cn( cnd_couple_ttinulut, cnd_uncouple_ttinulut ) ; 
, tet coupled ttinulut ttatutt TRUE ) ; 
,EHO; 

"Chl "H63»" Ch2" 
[end uncouple ttinulut 
,BEGIH 
, hilight _on( cnd_eoupli_ttinulut, end_uncouple_ttinulut ) ; 
, ttt coupled ttinulut ttatutt FRLSE ); 
,EHD: 

http://SHIffO.UORie.P0.S1O
http://activejna.tr
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•EJECT"
4
*"

1 

.DEVICEJIERDTJIENU 

PRESS TO" 
CONTINUE" 
BECIN 

previoui_nenu; 
device reversed; 

ENO; 

5p4ram.M0rk.L 

THU, DEC 22, 1913, 10:41 Ml PACE 20 SKIWO.UORK.P08510 

•EJECT""*** 
.Pf«fH1_KNU 

THU, DEC 22, 19S3, 10:41 ATI PAGE 21 

"j"*IT7tsk_brjtket_4 
[cndjieerl" 
,n«uj»rMttcr( uftrl ) ; 

•B-.178 
lcnd_uter2 
,new_p»r*neter( utcr2 ); 

"a".1?S 
{cnd_ueer3 
,ncu_parantter( ueer3 ) ; 

"b"<177 
[cnd_UMr4 
,MMjMr«wtcr( uier4 ); 

"UDETINE" 
•PflRftlETER" 
KEDEFJIENU 
[cnd_nedefine_paren 

SXUFO.UORK.T'OtSIO 

•EJECT**"*" 
.RCDEFJ1ENU 

"REDEFINE"«ak bracket £ 
"DRIVE" 
"KEDEF_DRIV£_HEK» 

"PHASE LOCK" 
-REOEF LOCK HENU 

"KunERATOR" 
"SEDEF Hun JEHU 

•OEHoni-" 
"NATOR" 
KEDEF DEHOR RENU 

THU, DEC 22. 19S3, 10:41 BR PACE 22 

•CONVERSION" 
-»EDEF_C0KVJ1£IHJ 

"PRRARETER" 
"LRSEL" 
[cnd_label_paraneter 
,uam( connand_not_inplenented ) ; 

"REDEFINE" 
"DONE" 
[end redefine done 
.popjienul PRRAIWIENU ); 

SKINF0.U0AK.PD8S1O 

•EJECT******* 
.REOEF_DRIVE RENU 

THU. DEC 22, 1983, 10:41 AN PAGE 23 

"DRWE"ttk bracket 3 
"PORT 1" " 
,redefine_paran( driven_port, drivtn^i! ) ; 

"PORT 2" 
.redefine J»lran( driven_port, driven_a2 ); 

,rtdefine_paran( driven_port, dnven_none }; 
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SKIHFD.IIORK.PD8510 

•EJECT******* 
.REOEF.LOCKJIEHU 

IHU, DEC 22, 1983, 10:41 Ptl PAGE 24 

"LOCK to"<ak bracket 3 
•al • 

,redeFinej»aran( phate_lock_port, lock_to_a1 ) ; 

•a2 " 

,redefinejiaran( phate_lockjiort, Iock_to_a2 ) : 

"MDKE" 

,redtflnejiaran' phate_lock_pDrt, lock_donot_care ); 

SKI"FO.U0«<.Pu851O 

•EJECT"*"** 
.REDEf Kiel nEKU 

THU, K C 22. 1)13, 10:41 PU MCE 25 

"nuTiERATOR">tk bracket 5 
•bl " 
,rtdtfine_parafi( nuneratorjiort, nunjri ); 

,redefinejiaranf nuneratorjiort, nun_b2 ); 

, redefinej>aran{ nuneratorjiort, nun_a1 ) 

"a2 " 

,rtdefinejiaran( nuneratorjiort, nun_a2 1 

"SERVICE" 
"SELECIIOHS" 
-REDEF NUH2 I1EKU 

3KIHF0.UORK.PDS51O 

•EJECT*"**" 
.RECEF_HUH2 TIENU 

THU, OEC 22. 19S3, 10:41 Hll PACE 26 SKIHF0.U0RK.P08S1O 

•EJECT""*** 
.REDEF DEHOn HEHU 

THU, DEC 22, 1983, 10:41 RH PROE 27 

"100 kHf'ttk bracket 8 
"TEST CAl" " 
,redefinejiaran( nuneratorjiort, nun_100kht_cal ) ; 

"100 kHt" 
"REF CSL" 
,rtdefinej>aran£ nuneratorjiort, nun_ref_100khz_cal ) : 

"DEHOR."•>« bracket « 
"al " 
,redefinejiaran( denoninatorjiort, denon_a1 ); 

, redefinejiaran( denoninatorjiort, denon_a2 ); 

"DETECTOR" 
"CROUHD" 

.redefinejiaran( nuneratorjiort, nunjletectorjjnd ) ; 

"RDC CROUHD" 

, redefinejiaran( nuneratorjiort, nun_edc_ynd ) ; 

"YCAL" 

,redefinejiaran{ nuneratorjiort, nunjreal ) ; 

"VREF" 

,redefinejiaran( nuneratorjiDrt, nun_vref ) : 

"TEMP. 1" 

,redefinejiara«( nuneratorjiort, nun_tenp1 ) ; 

-TEW. 2" 

,redefinej>aran( nuneratorjiort, nun_tenp2 ) ; 

,redefinejiaran( denoninatorjiort, d*non_b1 ); 

"HQ RATIO" 
, redefinejiarant denoninatorjiort, denon_no_ratio ) ; 
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SKIRT0.U0AI(.FOSS10 

•FJEC1""»" 
.KOEF COHV Km 

IHU, OEC 22, 1*13, 10:41 An PAGE 2S 

-CDttVEBT-tmk brick.! 4 
•to S" 
|cnd_convert_off 

,redeiine_paran( paraneter_convertion, conv_efF ) ; 

"to 1/S" 
Icnd_convert_rtcip 

,i*oefine_paran( paraneter_cortvereion, conv_rociprocal ) ; 

•to 2" 
lcnd_conver1_tD z 

, reotf ine_paran{ paraneter_cemer»ion, conv_e_to_z ) ; 

"to r 
[cnd_convert_to v 
,rtotfintjMirjfi( pjr*ietir_converiioii, conv_t_to_y ) ; 

a i H f O . W O T . P M S l O 

arjrrta****** 
. F O n W T KHO 

IHU, DEC 22, 1983, 10:41 Ml PAGE 29 

«k bracket t 
haIf_vt»"SUR" 
[e«d_eur 
,neu~fomat( Fnt_eur ) ; 

•UHEAR" 
-rlBColITUOC-
[cnd_lintar nag 
,neu_fomatT fnt_linearjiag ) ; 

"POLAA o/" 
" U H ncr 
Icno_linearpoiar 
,neu~fomat( fnt_lineir_ool»r ) ; 

•nun «/• 
"LOG aar 
[cnd_los_polar 

,neu_fomat( fnt_logjtolar ) ; 

•POLAA u/" 

•Re/in nw" 
[cnd_ineg_va_paal 
,«t«~fortMt[~fiit_iH»5_vt_rtal ) : 
"INVERTED" 
•SHITH" 
[cndj»_onith 

,ntu_fomat( fnt_y_t*iith ) ; 

"inflGiHAtr 
tcnd_i«*9iniry 
,new_fornat( fnt_inaginary ) ; 
"RERL" 
[cnd_real 
,neH_fomat( fnt_real ) : 

Bdonnenu.uork.L 

SKIHF0.U0RK.PD8S10 

• E J E C T " " " " 1 

• DOnAIK nENU 

THU, DEC 22, 1983, 10:41 Rn 

Ik bracket 4 
halF_vt*"FREOU£HCr 
lend freq_donain 
,BEGIN 
, hilight _on( cnd_fr*q_donjin, end_aux_donain); 
, aet_donain( fr»o"_doniin ) ; 
.END; 

"TinE" 
"LOU PASS" 
"LOU.PRSSJREO 
[ cnd_10M_pan_ reouea 

••TinE" 
"BAND PASS" 
[end Unc donain 
.BEGIN 
, hilight_on( cnd_frtq_donain, cnd_au«_donain); 
, tat donaint tine donain }; 
,EN0; 

•AUX. VOLT" 
•OUTPUT" 
[end aun donain 
.BEGIN " 
, uarn( connand_not_inplen«nted ) ; 
, hilight_on( cnd_freo_donain, cnd_aux_donainJ; 
, act donain( aux'donain ); 
.END; " 

SKINF0.U0RK.PDS510 

•EJECT"""* 
.LOU PASS FREO 

THU, DEC 22, 1983, 10:41 An PAGE 31 

"SET FREO." 
"(LOU PASS)" 
[end tdr donain 
.BEGlN 
, tdr check; 
, hilight_key( cnd_loujjaa»_request, cnd_freq_donain, cnd_au*_donain); 
, tet_donain( tdr_donain ); 
, provioua nenu; 
,EHD; 

•SPECIFY"tik bracket 2 
•TinE" 
{end oetup tine donain 
-TlnE_SETUP.«EHU 

"GATE" 
[end eetup gate donain 
"GATE SETUP nENU 
,8*lect_activejate( 0 ); 8. turn on gate narkere I 
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KIHF0.UORK.P0S510 

• E J E C T " " " ' 
. T H E SETUP BEHU 

THU, DEC 22, 19B3, 10:41 flfl PUCE 32 

•LOU PRSS:"»ek bracket 2 
"STEP" 
[end tdr step 
.BECTH 
, h i l i g h t j i n ' cnd_tdr_etep. cnd_tdr_inpulee); 
, eet_entry_ch_integtr( ltep_tdr, cn_tdr_etinulut_type ) ; 
, update donain vara; 
,EHO; 

"MPULSE" 
[end tdr inpulae 
,SEGIH 
, hiliQht_on( cnd_tdr_atep, cndp.tdr.inpulte): 
, »et_efltrV_ch_inte9er( inpulat_tdr, ch_tdr_atinuiue_type ) ; 

update donain vara; 
,EHO; 

•UIHDOU:-«ek bracket 3 
•mxlfiurr 
[cnd_nax_tine_uindou 
,let~tinejunttoH( nax_uindou); 

•nWTTflL-
[aKt.nomal_tine uindou 
,MOinc_windouT nomaljiindou); 

•niHinurr 
[endjiin^tinejiindou 
,eet~tinejiindou( nin_uindou); 

SKIKF0.U0RK.PDSS1O 

"EJECT"""" 
.CUTE SETUP HEHU 

THU, DEC 22, 1933. 10:41 Pit PBGC 33 

•GATE"«ek bracket 2 • o r 
[endjjate on 
.BEGIK 
„ oet_entry_ch_integer( gete_on, chjjating ) ; 
, «et_gate status; 
,E«D; 

"OFF" 
[end gate off 
, BEGIH 
, set_entry_ch_integer( gate_oFf, chjating ) ; 
, lurkerjtate :• narkar_atate AND gatojtarkers_off; 
, ottjate ctatut; 
• EHD; 

"GBIE-aak bracket 4 
"STRRT" 
[cndjgate_atart 

,stleet_activejate( active_gate_ttart J; 

•STOP" 

[cnd_9ate_etop 

,sclcct_active_gate( activejgate_etop ) ; 

"CEHTER" 

[cndjate_center 

,aaiect_aciivejate{ active_oate_center ) ; 

"SPAK" 

[cftdjate^apan 
goeloct_activejjate{ activejgate_tpan ) : 
"GATE SKBPE" 
"GAIE_SHflPE_AEHU 

SKIHF0.M0RK.PD8S10 THU, DEC 22, 1913, 10 :41 RR 

' E J E C T " " * " " 

.GATE.SKAPEJtEKU 

"GATE SHRPE"«tk bracket 4 
•nAHinwi" 

[cnd_nax_gate_uindou 
,»etjate_uindou( nax gate ) ; 

"UIOE" 

tcnd_uidejgate_uindou 
,aet**9ate_uindout uidejjate ) ; 

"HORRRL" 
[cnd_nomal_gate uindou 
,eet-jate_umdouI nornaljjate ) ; 

"nininun" 
[cnd_nin_jate_uindou 
.setjjatejandout nin_gate ) ; 

7calnenu.uork.L 

SKIKFO.UORK.PDB510 

'EJECT******* 

,CAl_RENU 

THU, DEC 22, 19S3. 10:41 An 

"CORRECTIOH"*ok bracket 3 
"OH" 
[cnd_correction_on 
,correctionj>n(default_cal_set); 

"OFF" 
[cnd_correction_off 
.correction ofF; 

"SELECT" 
•CAL SET" 
[end eorrection default 
,BEGlH 
, tell( eelect cal.eet ); 
, gen cal infol no op ); 
,EHD; " " 

"CRLIBRRTE"tak bracket 3 
"( KIT dl J" * 
[cnd_cai_kit_1 
,if_corr*ct_off_select_eal_kit( 1 ) ; 

"CALIBRATE" 
"( KIT «2 )" 
[cnd_cal_kit_2 
,if_correct_off_telect_cal_kit( 2 ]; 

"RESURE CRL" 
"SEOUEHCE" 
,reaune_cal; 

TORE" 
lend nore 
TiORE.CAL 
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SKHF0.U0RK.PDS510 

•EJECT*"*" 

.r»)RE_CRL 

•ItFERIHCE" 

•tu_nm._rtm 
[ci»d_reF jlaneMttou 

THU, DEC 22. 1913, 10:41 Ml PAGE 36 

"SET 1-.176 
,eelect_active_functior,( active_eyeten_zO ) ; 

"CHL SUEEP" 
-VOLTAGE" 
,wm(ce«iiai>djvjt_iiiplenented); 

•MOIFY KIT".,k bracket 2 
•( KIT 41 )" 
lend i»dify cal k i t 1 
"WOIFY DH'mi'llEKU 
,o«lect~calJiitt 1 ) ; 

•nODlFY KIT" 
"( KIT 12 ) " 
(cod mdify cal k i t 2 
TBOIFY CALlHT>E«U 
,oelect_cal_kitT 2 ) ; 

WIkF0.kWK.P0J.51O 

"EJECT""'" 
.KEF PLAtfE »E»U 

THU, DEC 22, 1983. 10:41 An PflCE 37 

ak bracket 2 
half_«t«"PUWE 1" 
[cnd_ref_plane_1 
.Mlect^ectwe'functiont active_ref_planej ) ; 

"PLAHE r 
lcnd_ref_rient_2 
loelcctjctivej*unction( active_reF_plaoe_2 ) ; 

"DELETE r 
"CHL JET" 
[cud delate cal 
.BECIH 
, t e l l ( aelect delete_cal tet ) : 
, oefr cal irrfeT clear op 7; 
,EH0: " " 

SKIHF0.UORK.PD851O 

•EJECT""" 
.CHL TYPE nEHU 

•THU, DEC 22, 19S3, 10:41 Rn PROE 3! 

"SET FREQ." 
"(LOU PASS)" 
[cod freq_tttup 
,tdrj*eck; 

"FREOUEHCY"ttk bracket 5 
"RESPOKSE" 
[cnd_retponte type . 

. , i t O a l_ tyF tT rttpontt ) ; 

"S"t177tl77t" " 
•1-POR!" 
[eHdJ_oort_1 type 
,tet"cal_typeT one_port_on_1 ) ; 

"S"<178*178f " 
"1-PORT" 
[cnd_1_port_2 type 
,*etlcal_typel or.ejiort_or._2 ): 

•ONE-PATH" 
"2-P0R1" 
[cnd_iirtple_2 oort_type 
,tet_cal_typet »inple_tue_port ) ; 

•FULL" 
"2-PORT" 
[cnd_2_oort_type 
,eet~cal_type( tuojjort ) ; 

SKIHFD.UDRK.PD8510 

•EJECT"""" 
.PORI.OHE REFL 

THU, DEC 22, 19S3, 10:41 Rn PROE 39 

"S"»177«177a" "tok bracket 3 
•POR11 ST01" 
[cfidjortl etdl 
,tet_etd_clatt[ portlj it_ttd ): 

•P0RT1 STD2" 
[cnd_port1_ltd2 
,aet_etd_clait( port1_2nd_«td ); 

-P0R11 STD3" 
[end_port1 ttd3 
,tet_etd_claat( port1_3rd_atd ) ; 

"SAVE" 
T»177t177t" CRL" 
[cnd_oone 1_port_on_1 
,cal~doneT donej_port_on.1 ) ; 

http://WIkF0.kWK.P0J.51O
http://or.ejiort_or._2
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SKJHFO.UOtt.FDJSIO 

«£jErTl«t««a. 
•PORT TUO REFL 

THU, DEC 22, 1923, 10:41 

"S"»1?J»17H" "tsk bracket 3 
"P0H12 SID1" 
[cue_port2_std1 
,sct_stdj:last( port2Jat_std ) : 

•PORTS STD2" 
[cnd_port2_otd2 
,set_std_claes( port2_2nd_std ) ; 

"P0KT2 SI03" 
Jcnd_oort2_std3 
,tet tto_ciaea( port2_3rd_itd ) : 

"SAVE" 
•J"t17!»17St" CRL" [cnd_done 1jMrt_on_2 ,cal_doneT donej_port_on_2 ): 

SKINFO.UORK.PDKIO 

•EJECT*""1*" 
.CRL RENU2 

THU, DEC 22, 1913, 10:41 Rfl PROE 41 

ih bracket 3 
halFjrt**REFLECT'K" 
[end cal reFlection 
"ItirifCTlOHJIEH. 
,cheek_refl_status; 

"TRAHS-" 
-nissiOH" 
[end cal thru 
"TRAHSMSSIOHJIEHU 
,tell( connect-thru ) ; 

"ISOLATiOH" 
[end eal isolation 
"ISOLRIIOHjlERU 
, t e l l t isolate_ports ); 

"SRVE" 
•2-PORT CAL" 
[cnd_sone 2_port 
,cai_done? flont_2_port ) ; 

SWnF0.UORK.PD!S1O 

•EJECT"*"** 
.REFLECTI0HJ1EHU 

IHU, DEC 22, 19-3, 10:41 Rfl 

"S"'177»177»" 
•POSTI STDI" 
]cndjiort1_8td1 

"P0HT1 ST02" 
)cnd_port1_ttd2 

-P0RT1 STD3" 
)cnd_port1_std3 

"S"»I7!>178<" "ask bracket 3 
"PDRT2 ST01" " 
)cnd_port2_atd1 •• • 

"P0RT2 STD2" 
)cnd_port2_ttd2 

"P0RI2 STD3" 
Jcnd_port2_etd3 

"REFLECT'H" 
"DOME" [cnd_done reflection ,cal_doneT done_reflection ) ; 

SKIHFO.U0RK.PD851O 

•EJECT"""' 
.TRRHSnlSSIONJEHU 

THU. DEC 22, 1983, 10:41 Rfl PRCE 43 

"FUO.TRAHS." 
"FHO.TRRHS," 
[cnd-fud_trenanisaion 
, set_itd_claia( trans_fud_std ) ; 

•FUD.RSTCH" 
"fKM1AICH_" 
[cnd'fwd natch 
, oet_ste_claef{ nateh_fud-Std ) ; 

•REV.TRRHS." 
•AEV_IRflHS_" 
[cnd_rev_transnission 
, set_itd_elaas( trans„r«v_ttd ) ; 

"REV. HATCH" 
"R£V_HflTCH_" 
[cnd_rev_natch 
, oet„etd_elaee( nateh_rev_std ) ; 

"TARHS." 
•OOHE" [cnd_done trans ,cal_doneT done_trane J; 
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StlWO. U0BK.POS5IO 

•EJECT*'***** 
.ISSLRTION HEHU 

THD, DEC 22, 1913, 10:41 I 

•TWIT" 
•ISOLRTIDH" 
[cnd_onit_iaolauon 
,om.t_iaoIation; 

•FT* ISOL'H" 
"FUD_ISOLR_" 
[csrf_fud_itolatlon 
,aet_etd_cla*a( ieoln_Fud_etd ); 

H V ISOL'H" 
•RIVJSOLHJ' 
[cnd_rev_iaolation 
,oet_itd_clasa( laoln_rev_std ); 

•I30LRTI0R" 
•OORE" 
{cnd-donc ieolation 
,coi_o»rtt7done_ieol); 

SnwO.WOKIt.PDISIO 

•EJECT******* 
. c m n£w)3 

THU, DEC 22, 19!] , 10:41 AH 

9k bracket 3 
halF_vt«"RErLECrR" 
[end cal ample reflection 
-3IWLE_feFuECTI0H.nE»U 
,check_refl_ttatui; 

"TRfWS-" 
"RISSIOH" 
[end cal finple thru 
-SIBPLEJRHHSnlSSlON HEHU 
,tcll( connect_thru } ; 

"ISOLRTIOH" 
[end cal ainple iaolation 
-.IWLE.lSOLSTIOHnEHU 
, te lU Iaolatej»ort» ); 

"SRVE" 
•2-PORT CHL" 
]cnd_done_2_port 

iakFO.UMK.PO'510 

•EJECT******* 
.SlHPLEJtEFLECTIOHJIEHU 

•S"»177t177tik bracket 3 
"P0RT1 STD1" 
]cnd_oort1_atd1 

T0RT1 S102" 
)c«d_port1_atd2 

"P0RT1 SID3" 
)cnd_port1_*td3 

THU, DEC 22, 198.3, 10:41 I 

•REFLECTH" 
•DOHE" 
[end done tinple_reflection 
,cal~doneT dene_Tj»rt_on_1 ) ; 

SKIHF0.U0RK.PDS51O 

• E J E C T " " " ' 
.SIHPLE TRRRSIIISSIOKJrEHU 

THU, DEC 22, 19!3. 10:41 Sn PRGE 47 

"FUD.TRRHS." 
-FUD_TRB«S_-
]cnd_fud_trananitaion 

"FUD.RRTCH" 
"FUD.HRTCH." 
]cnd_fud_natch 

"IRRHS." 
•DOnt" 
]cnd_done_trana 
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SKIHF0.U0RK.P08S1O 

'EJECT***'** 
.SIWLE ISOLATION RENU 

-OMIT-
•1S0LHTI0H" ]cnd__OMt_iaolatlon 

"FUD ISOL'N" 
•FUOJSOLN." 
]cnd_fijd_isc-laUon 

THU, DEC 22. 19!3, 10:41 Ftl PAGE 48 

•ISOLATIOT 
•DDHE" 
]cnd_done_isolatioo 

SKlNfO.UOAK.PBSSIO 

•EJECT**"*" 
.STD CLASSJIEHU 

THU, DEC 22, 1983, 10:41 W1 PAGE 49 

"STANDARD 1" 
[cnd_ciait_otd1 
.setjflenentt 1 ) ; 

"STAHDARO 2" 
[end_dass_std2 
,set~elenent( 2 ) ; 

"STANDARD 3" 
[end class std3 
,seOltneM( 3 )i 

"STANDARD 4" 
[cnd_cl»it_«(o< 
,set_elenent( 4 ) ; 

"STANDARD 5" 
[end Claea_e*d5 
.set.elcnentt 5 ) ; 

"STANDARD 6" 
[cn4_claae_std£ 
,ict~flenentt 6 ); 

"SIRKDARD 7" 
tcnd_claes_std7 
,set_elenent( 7 ) ; 

"STAWARDS " 
"DONE" 
[cnd_class_done 
,C4l~dont(donc_elaii); 

SKINf0.U0RK.PD851O 

•EJECT******* 
.SLIDING.LOADJIERU 

THU, DEC 22. 1983, 10:41 An PAGE 50 

"SLIDE IS" 
"SET" 
,acquire_data; 

SKIHF0.U0AK.PC8510 

•EJECT'""" 
.RODIFV CAL KIT HEHU 

THU, DEC 22, 1983, 10:41 An PAGE 51 

"SELECT" 
"STANDARD" 
[cnd_eelect_std 
,aelect_ective_function( active_std_id ) ; 

"SLIDING" 
"LORD DOHE" 
.conpute.load; 

Cstdnenu.tiorn.L 

"SPECIFY" 
"SIO CLASS" 
[end specify classes 
"SPECIFY CLASS HEHU 
,tell( seiect_std.elaia ); 

"IA8EL" 
"STD CLASS" 
[cnd_Iabel_classea 
,nam( COTnandjiotjinplenented ); 

"LABEL" 
"CRL KIT 
(end_labtl.cal_kit 
,liapn( ennnandjot-inplenented ) ; 

"DOHE" 
•(DEFINED)" 
[cnd_cal_Hi1_defined 
Bcal_Nit_defIned; 
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SUtfO.kWK.PD.SIO 

•EJECT**"*" 
.nrMFY_STOS_ll£HU 

-SID 1YPE"<ek bracket 5 
"OPEN" 
[cnd define open 
"DEFIHE.OKHJIEHU 
,dtflne_otd( std.open ) ; 

IKI. DEC 22. 19SJ, 10:41 Ml 

•SKWT-
[cnd define short 
*DEFIHE.SH0«1_IIENU 
,define_std( itd_short ); 

•LOHD-
[end define load 
"DEFINE LORD flE«U 
tBECIK " 

, hilioht_load_type; 
, define stdl ild load ) ; 
.END; 

•DELFTY/" 
vmr 
[end define air line 
-SPECIFY OFPSEl'llEUJ 
,KGIH 
, lulight_offaet_type; 
, define aid! ttd thru }; 
.END; 

"MttlTMJY" 
•inPEDHMCE-
[end define z 
-SPECIFY 2 SEHU 
.BEGIN 
, hilight.load.type; 
, .define etd( atd z ) ; 
.EHO; 

SUNF0.UOF.K.PDB1O 

•EJECT******* 
.DEFINE OHNJIENU 

IHU, DEC 22. 1!I3, 10:41 Ml PHGE S3 

- C".t7S(" -
[cnd_open_tO 
,s«lect_ective_function( active_open_cO ) ; 

" C"<177." • 
[cnd.epen.cl 
,teltct_activt_fonetlon( active.open.cl ) ; 

• C-tlTH- • 
[cnd_epen_c2 
,selact_active_function( active_apen_c2 ); 

"SPECIFr 
"OFFSET" 
[end specify offeet 
"JPECIFY.OFfSET.nENU 
,hilifht_offaet_type; 

• U W L SID" 
[cnd.laoel_cal.atd 
,wrn( conneod_not_inpltnented ) ; 

"DONE" 

•(DEFINED)" 
(end cal std defined 
.peo.nenut IBOIFY.CNL.Kn.llENU ) : 

SXINF0.U0HK.PDI51O 

•EJECT""*" 
.DEFINE SHOfil nENU 

THU, DEC 22, 1SS3, 10:41 sn 

"SPECIFY" 
"OFFSET" 
Jcnd ipeciFy oFFtet . 
"SPECIFY OFFSET HEHU 

•LffflEL STD" 
)end_label_cal_atd 

"DONE" 
"(DEFINED)" 
]cnd_cal_std_def ined 

SKIKFO.UnH.PDISIO 

•EJECT*""" 
.DEFINE. LOPD.nENU 

THU, DEC 22, 1JJ3, 10:41 Hn 

sk bracket 2 
haIf_vt<"FIKE5" 
[cnd.fixed_load 
,define.type2( fixed ) : 

"SUDING" 
[end aliding.load 
,define_type2( sliding ); 

•SPECIFY" 
•OFFSET" 
lend specify offset 
"SPECIF Y.OFFSET.nENU 

-LB3EL STD" 
]cnd.label_cal_std 

"DONE" 
"(DEFINED)" 
Jcnd.ca l.s td_de f i ne d 

http://cnd.laoel_cal.atd
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SXIHFD.UDKK.P0S51O 

•EJECT"""" 
.SPECIFY Z HEHU 

THU, DEC 22, 1983, 10.11 flfl 

• C"»176»° " 
Jcnd_open_cO 

" C"t177«" " 
]cnd_open_Gl 

" C"«178t" " 
]cnd_open_c2 

ak bracket 2 
naIf_vt*"FIKED" 
]cnd_fixed_load 

•SUDING-
lcnc_Bliding_ioad 

•SPECIFr 
"OFFSET" 
Jcnd tpecify offeet 
"SPECIFY OFFSET HEHU 

"LBBEL STD" 
]cnd_label_cal_atd 

•DOHE" 
"(OEFIHED)" 
)end_eal_etdjief ined 

SIW0.U0RK.P0I51O 

"EJECT"""""* 
.SPECIFY OFFSET ItEHU 

THU, DEC 22, 19S3, 10141 An PAGE S7 

•OFFSET" 
•DEUrr 
[cndj>ffeet,delay 
.ielect_*ctIve_funcUon( activej>ffeet_delay ) : 

•OFFSET" 
"LOSS" 
[cnd_offtet_lott 
,«elect_*ctive_function( *ctive_offeet_loat J; 

"OFFSET" 
" 2"«176<" " 
[cnd_offtet_rO 
, M l e e l _ * c t w e _ f u * i c t i o n ( *Mive_offtet_zO ) ; 

•IDUE!" 
"FREOUEHCY" [cnd_offeetjiin_f ,eelect_*ctlv»_functioo( ective_effset_nin_freq ); 
"UPPER" 
"FREOUEHCY" 

[CBd_Off«t_M*X_f 

(wlect_active_function( aetive_offtet_nax_freq ); ok bracket 2 
haIfjrt*"COf*" 
Icnd_coax 
,deflne_type2( coax ) ; 

•kWEHIIDE-
(cnd_uaveguide 
,define_type2( waveguide )i 

"DONE" 
•(OEFIHED)" 
,previoua_nenu: 

SKINF0.UORK.PDS51O 

"EJECT**"*" 
.SPECIFY CLRSS.RENU. 

THU, DEC 22, 19S3, 10:41 flfl PAGE 58 

-S".177»177»": " 
"1tl STD" 
(cnd_port1 1at_»td 
,std_claes7 port1_1«t_atd ); 

"2nd STD" , 
[endjwrtl 2nd_atd 
,etd_datt? port1_2nd_atd ); 

•3rd STD" 
[cmfj>ort1 3rd etd 
,ttd_claatl port1_3rd_M*-); 

"S"t178»178>": " 
"let STD" 
(cnd_port2 1at atd 
,atd_claea( port2_1tt_atd ) ; 

"2nd STD" 
[cnd_port2 2nd_ttd 
,ttd_das"T port2_2nd_ttd ) ; 

"3rd STD" 
[cHd_port2 3rd_atd 
,«td_clat«T port2_3rd_atd ) ; 

"MORE" 
"SPECIFY CLASSJ1ENU2 

•DONE" 
"(SPEC'D)" 
(end atd data apecified 
,'pop_nenu(nODIFY_CflL.KIT.REHU); 

SKIHFO.U0RK.P08S1O 

"EJECT*****"* 
.SPECIFY.CLASS RENU2 

THU, DEC 22. 1983, 10:41 An 

"TRANS.:" 
-FIB STO" 
(cnd_trana fud_ttd 
,*td_daiaT trana_fud_itd ) ; 

•REV STD" 
(cnd_trana rev_etd 
,atd™daiaT trana_rev_atd ) : 

"FREQUENCY" 
•RESP. STO" 
(cnd_f req_reip_atd 
,ttd_claet( freq_reap_atd ) ; 

"DONE" 
"(SPEC'D)" 
Jcnd_atd_daas_«p(cified 

Sdiap.uork.L 
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HDtfo.uotK.roisio 

•EJECT******* 

.DISPLAY HENU 

TMU, DEC 22, 1513, 10:41 Afl 

•SINGLE ".ek_bracktt_2 cnnniL [cnd_aingle_ch 
,aelect_trace_node( aingle_eh ); 
"DUAL " 
"CHANNEL" [end dual eh 
-OOAL.CHjEkU 

tk bracket 4 
half vtt-DATA" 
[cnd_data 

,e«t_tract_type( trace_data ) ; 

•flEflDitr 
Jcnd_nen 
,*et_trace_type( trace_nen ); 
•DATA "a3» 
•nEBOAY" 
[cnd_d_and_n 
,oet_trace_type( trace_data_end_n*n ); 

"HATH" 
•(...]• 
[cndjiath 
,aet_trace_type£ ontry_ch_integer[eh_nath_op) ) ; 

•SELECT-
"DEFAULTS" 
-DISPLAY DEFAULT BEAU 

"DATA -alSS 
"nEnOTCY" 

[cnd_d_into_n 
,aet_trace_type( trace_data_into_nen ); 

SKIHF0.U0RK.PCK51O 

• E J E C T " ' " " 

.DUAL.CH HEKU 

IHU, DEC 22. 19S3, 10:41 An PAGE 61 

"7 CMHHEL"»k bracket 2 
"OVERLAY* 
[cnd_overlay 
,wlect_lrace_nodt( overlay ) ; 

•2 CHANNEL" 
"SPLIT" 
[cnd_«plit 
,telect_trace_node( split ); 

SK3HFD.U0SK.PDSE1O 

• £ J E C T « « " « " 

.DISPLHY_DEFAULT_h.HU 

•r"£nrjRY">ek bracket 5 
" 1 " 
[cnd_nenory1 

. ,eelect_nenory( nenl ); 

• 2 • 
[cnd_nenory2 
,select_nenory( nen2 ); 

" 3 •• 
(cnd_nenory3 
,aelect_nenory( nen3 U , 

" 4 " 
(cnd_nencry4 
.selectjienoryt nen4 ); 

"HORE" 
H E n O R Y nEHU 

THU, DEC 22, 13S3, 10:41 An SKINFD.U0RK.PDI510 

• E J E C T * " " " 

.ntnoRY_nEHU 

THU, DEC 22, 1SS3, 10:41 An PAGE 63 

"DATA Fron"tek bracket 2 
"CHAHHEL 1" 
[cnd_nenory_chl 
.aelectjienoryt datal ) ; 

"DATA fron" 
"CHAHHEL 2" 
[cnd_nenory_ch2 
,a4ltct_nenory( dete2 ) ; 

•HATH" 

"OPERATIONS" 

H A T H NENU 

http://DISPLHY_DEFAULT_h.HU
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SXIHFD.M0RK.PDS510 

•EJECT"""' 
.flRTH flEHU 

THU, DEC 22, 191], 10:41 Pfl 

"DATR"*sk bracket a 
"• ntnORY" 
[cnd_d_plueji 
,selact_nath_op( trace_data_plue_nen ); 

"DATA" 
•- REtlORY" 
[cnd_d_ninosji 

,select_nath_op( trace_data_ninue_nen ); 

"DATA" 
npy_chari" RFJMRr 
lcno_d_npy_n 

,select_neth_ep( trace_data_tinesj»en ): 

•DATA-
•/ nEnmir 
[cnd_d_div_n 
,eelect_nath_op( trece_data_div_nen ); 

2plot.Hork.L 

SKIHfD.U0«t;.Ptl!510 

•EJECT"""" 
• COPY HEHU 

THU, DEC 22, 1913, 10:41 Ml 

"PLOI".sk bracket 5 
"ALL" 
[cadJilot a l l 
,seleetj>lot_buffer ( a l l ) : 

•TRACE" 
[end_plot trace 
, eelect j i l o t j w f for (trace); 

"GRATICULE" 
[ c n d j i l o t j j r a t i c u l e 
,,elect_plot_buffer (grid) ; 

•tl«KER(S)-
[cndj j lot j iarker 
,«elect_pIot_buffer (narker,); 

"TEXT* 
[oid_plot_te«t 
. o e l e c t j l o t j n j f f e r (annotations); 

"SELECT" 
•OUflDRRHT" 
-PLOT SETUP ITEHU 

•SELECT" 
"PER COLOR" 
[end ch1_pen 
-t.H"nEltU 

"WRE" 
-PLOTPARRJIEXU 

SXIkTO.UORX.POSSIO 

»EJECT«'""««« 
.PLOTPHRH.REHU 

THU, OEC 22, 19S3, 10:41 RR PACE 66 

"LIST TRACE" 
VALUES" 
cnc_liat_traee 
If printer connected THEH 

BECIH 
abort_si/eep; 
liat_trace_values; 
restart sweep; 

EHD; 

"SYSTEn".ak bracket 2 
"PARAHETERS" 
tOPY2_HEHU 
[cnd_systenjjarana 
,eelect_plot_paran (syi_parana); 

"OPERATIHG" 
"PARAHETERS" 
-C0PY2_flEHU 
[cnd_op_parant 
,selectjjlot_paran (op_parans); 

SKIHFO.UORK.POj.10 

•EJECT"'*"** 
.PLOT SEIUPREHU 

THU, OEC 22, 19S3, 10:41 AR PAGE 67 

"X - LEFTNek bracket 5 
•- - UPPER" 
[cnd_quadrant_11 
,select_plotJjuadrant (upper_left); 

•- - LEFT" 
"X - LOUER" 
[cnd_quadrant_21 
,aelectj»lot_quadrant (louer.left); 

•- X RIGHT" 
"- - UPPER" 
[cnd_quadrant_12 
.selectjilotjiuadrant (upper_right); 

"- - RIGHT" 
"- X LOUER" 
[cnd_cuadrant_22 
,selectjilot_qwadrant (louer_right); 

•X X FULL" 
•X X PAGE" 
[cnd_Buadrant_fuIl 
,eeiect_plot_quadrant (full_page); 

http://SKIHFO.UORK.POj.10
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SKI.«.U0AK.PD8$10 

. P E K J I E H U 

"P£)Tt$k bracket 8 
• 1 ' 
(end_p«f.1 
,eelect_pen(1); 

. 2 • 
.•elect_pen (2); 

• 3 " 
[c«d_pen3 
,eelect_pen (3); 

[o«J_pen4 
,«lect_oen (4); 

1H0. KC 22, 1913, 10:41 Ml PMC tt 

,t*lect_ben (5); 

. t . 
[cii4_t«fl( 
.•elect_s*n (6); 

" 7 -
[cnd_pen7 
.evlectjwn (7); 

- i -
[cndjwnS 
,eelectjMn (8); 

SXIKfO.UOtK.POtSIO 

*EJ£C1"***" 
.C0PY2 HEHU 

IHU, DEC 22, 1983, 10:41 Afl PACE 63 

"KSTWE'' 
"DISPLAY" 
]cnd_di rtctery_t)f f 

ak bracket 2 
haIf_vt - » " P M H T " 
[cnd~pri«tj>arafie 
,If printer_coi»ecte4 THEH 
, output_paraneters, 

"PLDT 
lend _pl«t_para*w 
,eunp_te_plotter; 

-HCXT PACE" 
[crrf_nex._i>pjiaran 
,i»*T_i>p_paran1 

SKIKF0.UMK.P0851O 

•EJECT******* 
.AARKEft_HEHU 

-flAAKR,'-»«k_bracket 6 

[ciid_«arker_1 
,eelecl_naritir{l); 

[cndjiarher_2 
,*elect_narker(2); 

tciid_Barker_3 
,aelectjiarker.3), 

THU, DEC 22, 1983, 10:41 AH PADE 70 

[cnd_narker_4 
,«lect_narker(4.; 

[c(id_narker_5 
,ielect_nartser(5); 

"RU" 
"OFF" 

(cnd_narker_oFF 
,eelect jwrker(O); 

delta chart" HOOE" 
"HEHU" 
^LTBJtARKERJ-EHU 
(cnd_delta<_narker 

"HCRE" 
-Wl«KER2_rEKU 
]ciid_nere 

SKIHFD.U0RK.PD8S10 

•EJECT******* 
.DELTRJiflRKERJtEHU • 

•k bracket 6 
half j»t*e*lta_char*'' REF = 1" 
I cnd~rtf.uk rl" 
,wlect_™f_narktr( 1 ) ; 

deltJ.char*" REF « 2* 
lend rtf_nkr2 
,ieltct_rtr_narker( 2 ); 

delta_chart" REF • 3* 
[end ref_nkr3 
,Mlect_reF<.f!arker( 3 ) ; 

delta_ehirt" REF * 4" 
[end fef_nkr4 
,»elect_refjiarker{ 4 ) ; 

delta chart" REF * 5" 
[cnd_ref_nkr5 
,itlect_ref_narker( 5 ); 

delta chart" BDDE" 
-OFF"" 
[crid_no_.ref.nkr 
,Mlect_rtf_narker( 0 ) ; 

THU, DEC 22. 1983, 10:41 An 

http://cnd~rtf.uk
http://crid_no_.ref.nkr
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SKIhTO.UORK.r08510 

'EJECT'"**** 
."MKER2Jlf.HU 

IHU, DEC 22, 1983, 10:41 flfl PAGE 72 

•MAKER to"»ak bracket 2 
•niKinutr 

(cnd_nkr_to_nin 
,narker_to£ nhr_to_nin ) ; 

•HAXIflUTl" 
[cnd_nkr_to_nax 
.narker_to£ nkr_to_nax ); 

ftsyaten.uork.L 

S K I H F O . U O R K . P D S S I O 

'EJECT'"*"* 
.STSIEtl YlEHU 

TMI, DEC 22, 1913, 10:41 AH PAGE 73 

"TITLE" 
lend title 
-TITLEJIEHU 
,aelect_ective_Function( activc_title ) ; 

"HP-IB" 
"HDDRESSES" 
[end hpib info 
-HPIBJIEKU 

" C R T " 
" O T F " 
[cnd_crt_off 
,uarn{coir-andjiot_in»leflentedl; 

•SERVICE" 
"FWCTIOHS" 
[end service nenu 
-SERVICE nEHU 

SKIHf0.UDRK.PDS51O 

•EJECT*""" 
.TITLE FlEHU 

THU, DEC 22, 1983, 10:41 An PAGE 74 

"SELECT" 
"LETTER" 
,enter_title_char( char_index ); 

"SPACE" 
,enter_title_char( space_index ); 

"BACKSPACE" 
,enter_title_char( bachipace_index ) ; 

•ERASE" 
"TITLE" 
[cnd_erase_title 
,erase_titie; 

"DOHE" 
[end title done 
.BEGIH 
, select_active_off( active_title ) : 
, previous nenu; 
.EHO; 

SKIKF0.U0RK.PO8S1O 

'EJECT******* 
.HPIB HEHU 

THU, D E C 22, 1983, 10:41 An PAGE 75 

"8510 HP-IB"*sk bracket 8 
"ADDRESS" 
[end 8510 addr 
,select_active_function( active_R510_hpib_addr ); 

"SYSTEH BUS" 
[end sytten_bua_addr 

,seiecl_actrve_7unction( active_aystan_bus_hpib_addr ); 

"SOURCE" 

[end aource_addr 
,eelect_active_function[ active_source.hpib_addr ) ; 
"TEST SET" 
[end test aet_addr 
,aelect_active_function( active_teeteet_npib_addr ) ; 

"PLOTTER" 
[cnd_plotter_addr 
,aelect_active_function( acttve_plotter_hpib_addr ) : 

"PRIHTER" 
[end_printer_addr 
,aelect_active_function( active_printer_hpib_addr ) ; 

"BUTO cno" 
[end_auto_ena_addr 
,aelect_active_function( active_ch_cnd_hpib_addr J; 

"PASS THRU" 
[cnd_paas_thru_addr 
,aelact_active_function( active_pass_thrujipib_addr ) ; 

http://MKER2Jlf.HU
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.SEWICE ftENU 

THU, DEC 22, 1913, 10:41 Rti PRGE 76 

•SOFTURRE-nmsiDJr (cfid_ revision 
ltelect_iactive_fufiction( *ctive_rtvition ) ; 

"3Y5TEH BUS"*sk bracket 2 
-UXRL*" 
[cndjirivib local 
.BEGIN 
, hilignt_en( cnd_privib__ocal, cndjirivib renote J; 
, a»«rt_iHfip; 
, clr_/tn_priv_ib; 
, Mrt_priv ib eourcef, display on, " " ) ; 

. "» ; 
"KnoTE*" 
[cnd_pnvib renote 
,KCIH 
. hUifht_on( cnd_privib_local, cudjrivib_r»»otB ); 
, abort sweep; 
.COIWEftT " 
, oet i-tnjriv ib; 

, iirt_priv_ib_iourcet ditplayjiff, ' 
, re<etj>riv_ib_act_fuiii; 
, rattan oueepT 
. £ » : 

-IF GfllH" 
*U_GRIN_HENU 
[cnd_if jain_nenu 

*k bracket 3 
half_v14" LOCATION" 
[cnd_jjt«k _poke_addr 
,felect_active_function( »ctive_addrtst ); 

-PEEK" 
.cndjwek 
,«elect_active_function( activejieek ); 

"POKE" 
[cnd_poke 
,select_active_function( activtjioke }; 

"TEST HEHU" 
[end test nenu 
,B£iIh 
, trao 15 type := terviee trap; 
, TRRP?15T; 
.END; 

SXIHF0.U0RK.PD851O THU, K C 22. 19S3, 10:41 Ml PRGE 71 

Ocmlcaie.iMrk.L 

[cnd_iUegal 
,aarn(invalld_connand); 

; The Following coiwandt IHIST be contigitous' 
; Do NOT iiwert contiandt in betueen (for the parser's take) 

[ entente r 
,ktypad_entry(eO.; 
[cnd_ut 
.keypad entry(eO); 
[end u2~ 
.keypad entry(t3); 
[ctid_u3 
.keypad entry(rf); 
[otd_u»C 
,keypad_entry(e9); 

; END of conuguowt wnwand entries 

[endjikrval 
, na rfct r_valtw_ent ry; 
[cnd_up~ 
,»tep_entry(itep_iJp); 
[cnd_dowri 
, tttp_entry(ttepjiW>,. 
Icnd^entry^f 
,ielect_*cti»e_fi*»ction(active_off); 
.ctK._eave , ̂ ~tavt_rien»j(5); 
[cnd*ea»e"l 
,eave( 1 ) : 
[end tave 2 

2 7; 
[end tave 3 
,»ave( 3 T: 
[end save 4 
,«eve( 4 ) ; 
[end tave 5 
,iavi( 5 7; 
[cnd_recell 
,9«n~ijvf_r»en«j(6); 
[c(id~recall 1 
.recalK 1 7; 
[end recall 2 
.recalK 2 7; 
[end recall 3 
.recalK 3 7; 
[end recall 4 
,recaU( 4 
[end recall 5 
.ncalK 5 7; 
[cnd_recall_lait 

SKINF0.U0RK.PD8510 THU, DEC 22, 1913. 10:41 fin 

.recalK ! ); 
[end tape ntnu 
.t^n.nenu'TR^HENU. 0); 
[end copy 
,5en>Mu(CWYJENIJ, 0); 
(cnd_doc 
,uam(cofinand_not_inplefiented); 
[cnd_o/iote 
.select active functiontactive oFF); 
[cnd_label 
.select active function(active off); 
[cnd.keyj 
.process softkey{1}; 
[cnd_key~2 
.process softkey(2); 
[cnd_key_3 * 
.process toftktyO); 
[ctid_key_4 
.process softkey(4); 
[cnd_key~5 
.process eoftkey(5); 
icrid_key~6 
.process saftkey(fj); 
[cnd_key_7 
.process softkey(7); 
[cftd„key~I 
.process toftkey(l); 
[c»d_ch1 
.select entry ch(1); 
[end ell 
.KGIH 8. H I 8. 
, nilieytt_cFf( cnd_ueer1, ci-.rf_ueer4); 
, neH_paraneter(slT); 
.END; & $11 & 
[end s12 
•BEGIN & s12 & 
, hilis«ht_off( cnd_uter1, cnd_uter4); 
, neu__paraneter(s12); 
,END; 1 >12 & 
[end -21 
.BEGIN 8. »21 1 
, hili_ht_off( crrd_user1, cnd_uier4); 
, neu_parineter(s2T); 
,END; & s21 i 
[end s22 
.BEGIN & $22 I 
, hili«.ht_off[ cnd_user1, ctidjisert), 

neu_paraneterl_22); 
.END; & s22 A 
.cndj«9 
,M»»_fornat[ fnt_log_nag ) ; 
(uid_phase 
,ntM_(or»,at( fnt_phase ); 
[cnd_ch2 
.select entry ch(2); 
[cnd_de7ay 

SK IHFO .UORK .PDSS IO THU, DEC 22, 1983, 10:41 fin PAGE 79 

,nev_fornat( Fnt_delay ); 
[cnd~polar 
,neu_fornat( Fnt_2_tnith ) ; 
[endjaran nenw 
,een_ttefw(PRRRn_KNU, 0); 
[end fomat nenu 
,oen>erw(FM-fiT_nENU, 0); 
[endj) reset 
, recall_pretet_ttate; 
[end local 
,9en_nemj(HPIl!_nENU, 1); 
[cnd'scale 
,sel«t_actiw_functionCactiv(_»cale); 
[ cnd_re?jftlut" 
,telect_active_f(«tion(active_ref_value); 
[cnd_etart 
,oelect_actiwe_ttinul*it(active_«tart); 
[cnd_»top 
,tclect_active_ttiJwlut(active.etop); 
.cnd_r*f_potition 
.telec^active^fia^tiontactive.rtf^t); 
[cnd_auto_teali 
,auto_ecaIe; 
[end_center 
tttlect_active_itiiwliM(active.center); 
[c"d_span 
,eelect_active_ttiiwltM(active_t«an); 
[end retponse nenu 
,«cn_Mnu{RESPONSE_KKU, 0); 
[end t t i n u l u t ttenu 
,5«n>enu(STlfiULUS.nENU, 0); 
[end cal nenu 
,een~Mnu(CRL_nENU, 0); 
[cnVdisplay nenu 
.•irenlMnutDISPLflyjENU. 0); 
[end narker nenu 
,BEGIN 
, select narker( active narker ); 
, gen nenu(nMtKER HEHU,*0); 
.END; 
[end systen nenu 
,Swn"neiw(SYSTEn_riENU, 0); 
(cnd_prior_iieftu 
,previoui_nenu; 
icnd_nea>urenent_restart 
,neasurtiient_restart; 
[end donain nenu 
,«3tn^nenu[D0nfiIN_flEMU. 0); 
[cnd_abort_connand 
,abort_connand TRUE: 
[cnd_input_data 
,pub~ib_input_select( data.input }; 
lcnd"input_fornatled 
,pub~ib_input_select( fomatted.mput ); 
[cnd"inP"l_-'*ljl 

,pub_ib_input_$elect( rau1_input ); 
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[end_input_ra.i2 
,pub_ib_input_select( rau2_inout ) ; 
[cnd_input_r*u3 
-oub_ib_input_eeiect( ra«3_input ) ; 
ichd_ifl~ut_ra"4 
,pub~ib_input_Mlect( ra.*_inoot ) ; 
[ ci^_in~«iit_ca l_coef f 1 
,pub_ib_inpot_«lect[ cal_coeff1_input ) ; 
[ cir4_in~^t_caI_co«f f 2 
,pub_ib_input_ielect( cai_eoeff2_input ) ; 
[cnd_input_caI_coeff3 
,pun_ib_jnput_»elect( cal_coeff3_.input ) ; 
I cnd'i nput_cal_ca e f f 4 
,pub_ib_input_i*l.ct( cal_eoeff4_input ) ; 
[cnd_input_cal_eo*Ff5 
,pub_ib_inij»ut_silect( cal_coeff5.ii»put ) ; 

,pub"ib_ii^ t_»«l«l( cal_wtff6_inpyt ) ; 
(i^_inc4rt_cal_ct!«f f 7 
,pub_ib_input_aelect( cal_roeff7_iniHJt ) ; 
I cnd_iiT¥rUt_cal_coe f f J 
,ptA_ib_inpul_«tlect( cal_coeffl_input ) ; 
[ crH._inpot_cal_eoef f 9 
,pob_xb_input_MljKt( ul_coeff9_input ) ; 
.CJid_inp*jt_eaI_i»etrf10 
,i>ob_ib_in~Hiit_Mlrct( eal_co«ff10_input } ; 
[ci^.inp\.t_cal_coeff11 
,pub_jb_input_i*lect( cai^otffll^input ) ; 
I Chd_input_c»l_t«f f 12 
,pob_ib_input_««lKt( cal_coeff12_ir»put ) ; 
[cnd_block_a 
,pub_ib_inpot, 
1 i^_t*rtput_,f © m a t t e d 

,pub_ib_octpt/t_««lect( fornatte4_oulput ) ; 
icrtd_output_act_ve 
,pub_ib_Mtput_«elict( activc.output ) ; 
[cnd~eutput_«arker 
,pub_ib_output_select( narker_output J; 
[cn*_output_stJtus 
,pub_ibjmput_ielect( status_output ) ; 
£cnd_output_id 
1pub_ib_output_ieleet( id_output ) ; 
[cnd_output_data 
,pub_ib_autput_«tltct( d a t a j w t p u t J; 
lcnd_output_r»u1 
,pub_ib_output_»elect( raw1_eutput ) ; 
,cnd_output_rau2 
,pub_ibjKitput_oelett( rat-2_ootput ) ; 
[ctid-output_rau3 
,pub_ib_t7-utput_.telect( rav3_output ) ; 
[cnd_fjutput_rau»4 
,pub_ib_output_eelect( rau4_ootpot ) ; 
..cndjxitput_eal_coeff1 
,pub_ibj>utput_seiect( cal_coeff1_outpot ) ; 
[cnd_output_calcocff2 
,pub~ib_output_«l«ct£ cal_coeff2_output ); 
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[cnd_ootpot_cal_coeff3 
,pub~ibjwtputjrielect( cal_coeff3_outpot ); 
|cnd~output_caI_cceff4 
,pub~lb_rj<jtput_i(rltct( «l_ttefF4_output ) ; 
1cnd_output_caI_coeff5 
,p«jb_ib_outpotJselect( ul_o>tf?5_0Utput ) ; 
[end_output_eaIj:oeff6 
,pob~jb_cmput_«el(ct( calj»eff6_output ); 
[cnd_out pu t_caI_coaf/7 
,^b_lb_ootput_tti8Ct( eal_co*ff7jKitput ); 
(cfrd~ootput_caI_coeff8 
,pub"ib_output_telect( cal_coeffS_output ) ; 
t cnd_output_ca l_coe t f 9 
,pub_ib_output_ielectt, cal_coeff9_output J; 
[ Chd_output_caI__cotf f 10 
,pt*2ib_*wt~«t_«el»»et( cal_cMff10_output ) ; 
(tM_«wtp«t_caT_ce«PPH 
,pt*2ib_0U'^ut_«l*Ct( cai_r^ff 11_r>jtp<ai ); 
[cnd^i^vwj^caT.tiotffU 
,pue~ibjwt^t j.eltct( cal_coeff12_output ); 
{C7v3~outpiJt_r>iiiory 
.pub_ib_output_tileet( nenory_o»rtptrt }; 
I wd_ijotput_t rro r 
,pub~ib output select( error output ) ; 
icBd~hpIb_taik" 
,pub_ib__outpot; 
.CMTsr~__wk 
,«elect_active_fi»xtion( acUw_ert^n*s-k_prinary ); 
[cwl_clear_ttatus 
.clear_eerialj»oll; [endjef «r_binary 
, pub~ib_f omat_select( outputJbinary); 
[c*djtftr_ai»cii 
,t«4i_ib_foniat_nl«t( output_«cii>; 
.Cfidj<fer_itee2 
,pub_,ib_fornat_stlect( outpsrt_i«ie_doubl«); 
(c«d_Kfer_ini1 
, pwb~ib_fonta t.ielectt outp*rt_ieee_tingle); 
_c«d~keycode 
,seiectjrCtive_function( activeJ-eyeode ) ; 
[cndjn.tputj>lot 
, p*to_ibj>ytput,_f elect (plot_twtput); 
.cmfnonitor 
.SEGlN 
, trap IS type :« nomal trap 15; 
, T11RPT157; 
.END; 
IC«d^njgroupi_hpib 
,ielect_active_function(active_n_group»^hpi 
tcnd_output_k«y 
,pyb~ibjHitput_seiect( keyjutput ); 
lend~cal_set 1~ 
,select_default_set{ 1 ); (end cal let 2 ~ 
,select_default_set( 2 ); 
_cnd._cal_set 3 " 
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,select_default„set( 3 ) ; 
[cnd_eal set_4 * 
,selectjjefault__eet( 4 ) ; 
(cnd_cal tet_5 
,select_defaultjiet( S ) ; 
Icnd_cal_fet_6 
,select_defaultveet( G ) ; 
[end_cel »et_7 
.lelec^default^iett 7 ) ; 
[end cal let 8 
,ielecT_default^iet( 8 ) ; 
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COfWIEHT 
Configures bit pairs to correspond to softkeys that are used. 
SKnn = softkey position n contains n lines. 
SSKn • softkey position n that brings up another nenu 
n » 1..8 
n «0..2 

IHIEGER COHSTRHT 

3*11 :• 1, 
S I 2 := 2, 
SKI 3 :« 3, 
3*21 •• 4, 
SK22 • ! , 
SK23 •• « , 
SK31 Z1C 
SK32 I » , 
SK33 •• 130, 
SK41 .• 240, 
SK42 :• Z80, 
SK43 •• ICO, 
SK51 • 1100, 
SK52 = Z200, 
SK53 ' 1300, 
»61 " J400. 
SKC2 • IJOO, 
SKE3 = ICOO, 
SK71 * I1O0O, 
SK72 • Z2OO0, 
SK73 •• Z3O0O, 
SKS1 • X4000, 
SKS2 • ZSOOO, 
SKI3 • ZCOOO, 

eSKI • Z100, 
ISK2 • J200, 
SSK3 - Z400, 
ISK4 ' zsoo , 
BSK5 • 11000, 
BSX6 - Z2000, 
8SK7 ' Z4000, 
SSKS ' ZSOOO; 

connEHT 
The rest of this File is softuarc generated by GEHSK.LflHI, 
Rny chsnget nust be nade to the input file, SKIHFO.UORK. 

The follouing are softkey nenu tables configured as follows: 
uord 1 = nsSyte: corresponding keys that bring up neu nenus 

LSByte: nenu'* highlight bitnap 
word 2 * nenu configuration using constants SKnn 
uord 3 * keycode nunber corresponding to softkeyi used 
etc. 
uord H = up to 10 keycode values 
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$ EKO OF DIRECT CDPY OF FIU 

; DOCUMENTATION FOR FROHT PPaiEUCQIWiW INPUT FILE 

; "I" Everything before it copied *e it into the output file. 
; Anything den red in the output file uithout being procetted 
; by the "BIG TABLE DENERERRTOR" (GEH5K) mist occur before the "I" 
; provided that it does not reference anything generated after 
; the "I", 

; Just for connents. Uill be ignored on input and not copied to 
; any of the output files. 

; **" Starts/teptratet toftkey nenus. Hutt occur after "I" and before 
in the input file. An error nessage uill be displayed 

; otheruise. Fomatted loftkey/eotmapd infomation tablet are out¬
; put to RFILE FSKEY. 

; "," Indicates and prefixes a softkey nenu constant none that uill be 
*, put in UTILE FflEHU.UORK uhich contain* these constanti and their 
; values. The values are ordered ea^uentially as toftkey nenu* are 
; read in and processed. Rust occur imcdiattly after nenu 
; nenu indicator (.) otheruise an irror/uaming wastage will be 
; displayed and the constant identifier AEkUn m i l be ueed. 
; (n « conputed constant value) 

; "-" Starts/sepe rates individual toftkeys and/or toftkey positions. 
; Bust occur betueen nenu indicators (*). Only up te 1 toftkey 
; entries will be recognized (everything else afterwards until tht 
; next nenu indicator (•) uill be ignored). Enpty or unused 
; softkey positions uhich occvr between occupied toftkeys or keys 
; uhich create unused positions at the top of the nenu nust have a 
; blank entry between softkey separators {-). tfewever, it it not 
; necessary te do this for unused softkeys uhich create contiguous 
; gaps at the botton of the nenu. 

;' SOFTKEY RHHOTATIW FDR ART: 
; <ll> :: "alpha" | byte | •alpha"*<11> 1 byte«I1> 
; <IZ> :: sane as above 
; uhere <11> 1 1st line of toftkey 
; <12v * 2nd line of softkey 
; Input lines are direct copies to output file. 
; Thert it no error checking for the follouing restrictions: 
; - RLPHft types nust be enclosed in algol delmter* (") 
; - Start in eolwin 1 , no blanks betueen ALPHA/BYTE combinations 
; (i.e. "line 1" + 1 2 2 should be "line 1N122). 
; - Each line should not exceed 10 characters/byte*. 

• BRACKET CHARACTERS: 
; tk_taracket_n (n*2..7) is a byte constant that uill generate a 
; character bracketing off n toftkey annotation* fron the fint 
; line of a softkey entry position. It should be the last 
; character of the first line of a teftkey position heading off 
; a bracketed group of softkeys. If the seftxey annotation 
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; before connand token entries '[' securing after '»'. 

; NOTE; The nodule uhich includes F(Filenane> mist also include 
; RFILE FCDT.nRND.UORK or an external declaration of the integer 
; variable connand_token. 

; "I" Indicates the end of nenu entries and ignores any entries found 
; after the occurrence of "R". Only connand value indicators, ([} 
; or ()), innediately followed by statenent indicators (,) art 
; processed. This segnent of the input file is for HPIB prinitives 
; uhich da not have corresponding softkeys, and for front panel 
; keys uhich need connand values in order to be processed. 
, Error nessages are displayed for any input otner than that just 
; described. 

1 "t" Indicates thai" a connand token entry it a softuare option. 
; It should be followed by a nunber 0..9 which identifies the 
; which softuare option that particular connand is under (i.e. 
; tine donain commands = 1, error correction eomands * 2, etc.). 
; The INFO paraneter (string) passed upon running GEKSK contains 
; a string of softuare option nunbers (0..9). Each digit uill 
; correspond to a softuare option fanily that will generate the 
; Algol statenents (via ",") for a connand token entry. These 
; progran itatetienti are cmtted, otherwise. 
; Connand token entries uithout the "9" directive are not options 
; and uill not onit progran statenents in their entries. 

Idtngr.uork.L 
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heading off the bracketed group consists of a tingle line, then 
a two line entry should be created. See the following exanplet: 
e.g. two-line annotation: one-line annotation: 

"UHE 0NE"«k bracket 4 sk bracket 4 
"LINE TUO" half.vt*"lJNE ONE" 

NOTE: Softkey annotations should be the FIRST piece of info, 
within softkey entries !!! 

"[" Prefixes and indicates a cemand token constant for a softkey 
entry or front panel/HP-IR connand code. An error nessage 
will be displayed if nore than one connand value indicator occurs 
in a single softkey entry. Constant values are detemined 
Mqwentially and correspond to the occurrence of each softkey 
entry (whether or not it has a connand value indicator}. 
These constants and their and values can be found in 
IFILEs corresponding to the nost recent filanane read via 
"0".."9","R"..0" prefixes. 

"J" Indicates and prefixes duplicate connand token constants which 
have been previously declared to correspond to an identical 
function AND refer to the sane annotation (for toftktys). 
This eliminates m r t than one comand code per identical 
function. In this case, ease statenent entries (',*) should be 
•Kitted since they are taken care of by the previously declared COrnand cost. 
NOTE: Aust occur within softkey entries ('-*) or after '«'. 
Any cats statenent entries (',') follouing it will be ignored. 
Any case statenent entries before it uill cause this entry to 
be unrecogniied (only within softkey entry infomation). 

",' Indicate and prefix Algol statements to be executed corresponding 
to the current zommd token (softkey entry/HP-IB printive) being 
procetted. They nay occur only within toftkey entries or after 
connand token constants. They should not proceed * ] ' prefixes. 
NOTE: Syntax errors will not be checked. 

"** Indicates that a softkey brings up another nenu. is followed 
by the nenu nunber (immediate or constant) of the nenu that 
softkey is to generate. Only one """ per toftkey entry allowed. 

"FT.."0" and 

Harks the start of a group of ease statenents enclosed in a 
PRDCn procedure (n « 0..2S. (R»10,B"1l..O*25» and its 
corresponding comand token constants. A filenane HOST proceed 
each character entry (which can only be used ONCE): 

<cher><filtnane> 
There will be two seperate files produced using the given file 
runt: 1} C<filen*ne> far connand token constants 

2) F<filtnane> for corresponding case statenints 
All connand token constants (indicated by '[') *"d corresponding 
tegnentt of code (indicated by ',') will be read into these 
files. 
These character prefixes nay occur after the 'S', before or after 
nenu entries, at the beginning or end of softkey entries, or 
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• E J E C T " " 1 " " * 
.TAPEJ1EHU 

"DIRECTORY" 
(end directory 
,1F valid directory THEH 
, 6EGIK " 

gen.nenu(DIRECTORY.flENU, 1); 
, list directory; 
, END; " 

'RECORD" 
,tetup_tape.op£record_op); 

•RESTORE" 
,«etup_>tape_op(reitort<_op); 

"KLETE" 
.setup_tape_op(delete_©p); 

"UN-MLETE" 
,undelete_filt; 

"INITIALIZE" 
".APE'1 

*IN1T TAPE HEHU 

http://FCDT.nRND.UORK
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t E j r [ i . . . . . . . . . . 
.IHIT.TAPEJIEHU 

"IHIT TAPE?" 
•YES" 
,init; 

•KO" 

,previoua_Mnu; 
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a£jg£T*t*a*****a> 
.DIRECTORY_H£HU 

"RESTORE" 
"DISPLRY" 
lC(td_dirtc1ory_oFf 

IHU, DEC 22. 1983, 10:41 tm PROE ? 

"HEX!" 
"PROC" 
[cnd_f«Kt _page 
,li«t_dirtctory; 

"PREVIOUS" 
•PRCE" 
[cKdjrtvjijge 
,lllT_dltrctory; 

"FIRST" 
"PRGE" 
lcnd_Firatj>age 
,litt_dinctory; 

"LAST" 
"PAGE" 
[cnd_la«t_page 
,liat_di rectory; 

SKIHF02.U0RK.PD8510 

•FJECT"*****"*' 
.DATR2 HEHU 
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"DATA" 

,g«r._fiit_nemi(d4ta_fil«); 

"FORHATTED" 
"DATA" 
,gen_fiIe_nfnu{fonwt_file): 

"RBir 
"OATA" 
, gtn_f ile_HiiHi(«_para(i_f ile); 

•USER" 
"DISPLAY" 
,gtr._File_ntnu (diaplay_filc); 

"RRCKIHE" 
•DUHP" 
tcnd_nachine_donp 
,gtn~Filf_nniu(iiactune_file); 

SKIHF02. UORK. PD8510 THU, DEC 22, 1983, 10:41 Rti 

•EJECT1 

.DATA1 HEHU 

"IKSIRUIIEHT" 
"STATE" ,gen_reg_fienu(state_file); 
"IHSTRUS1EHT" 
"STATES 1-5" 
1gen_fil6_wanu(8tata_Btt): 
"tlEHORY" 
"TRACE" 

, gen_rt g_nenu(n«nory_File); 

"BinoRr 

"TRACES 1-4" 

,9en_filtj«nu(Mnory_aet); 
"CRL SET" 

,gen_rfg_Mnu(cal_filt): 
"CAL SETS" 
"1-8" 
,ger._File_n«w(cal_att); 
"CAL KIT" 

,9«n_rag_Mnu(cal_std_Filf); 
"BORE" 
[cndjvjre 
,8. dunny atatwwnt 1; 
"0ATA2 H E H U 
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•EJECT*********** 
.fill HEHU 

T H U . D E C 22, 1913, 10:41 I 

" D A T A TYPE " 
"* FILE 1-
Icnd_filt_1 
,fllt,chottn; 

"« FILE 2" 
[c«d_file2 
,flJt_thottn; 

.filt cheatn; 

•• FILE 4" 
,file chottn; 

•« FILE 5" 
,Filt chottn; 

• • F I L E 6" 

.file chottn; 

"* FILE 7" 
,flle chottn; 

•* FILE r 
IcndJiltJ 
,filt_ehoatn; 

SXIHF0Z.U(MtlC.f>D«S10 

• E J E C T * * * * * * * * " ' 
. K C J 1 E H U 
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-MTR TYPE " 

[cnd_rtg_1 
,rtg_chottn; 

{cnd_rtg_2 
, rtg~chottn; 

-* 3 • 
Icnd_rts_3 
, rao^chottn; 

-' 4 • 
(cnd_rtg_4 
,rtg_choatn; 

• ( P O U E R U P ) " 
•« 5 " 
[cnd_rtg_5 
.rtg^chottn; 

•« ( " 
[cnd_rtg_S 
.rtLChottn; 

-i 7 • 
[c»d_rtg_7 
, rtg_chottn; 

"LAST STATE" 
(cnd_rtg_S 
,rtg~choatn; 

Srttp.uorfe.L 
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•EJECT**"** 
.HSPDHSE.BENU 

•ELECTRICRC'itk bncktt 2 
"DELAY" 
[end_cltc1_dtlay 
.ttltct_activc_function( activt_tltctrical_lcngth.); 

"AUTO DELAY" 
[oid_auto_dtlay 
,wam( coimand_not_inpltntnted ); 

"PHASE" 
"OFFSET" 
[cndjhate_oFfaat . 
,Mltct_activt_functjrerH "active_phait_offatt ); 

-nBWITUOE" 
•OFFSET" 
,atltct_activt_function( activt_na9hituo>_offart ); 

"AVERAGIHG"«ak bracktt 2 
"QJi/RESTRRT" 
tcnd_if_avg_on 
,if_awrt5t_on; 

"OFF" 
(cnd_if_avg_of f 
,if_avtragt_off; 

"SnOOTHIRC'tik bracktt 2 
"OH " 
[end_anoothing_on 
,ditp]ay_anoothing_on; 

"OFF" 
(cnd_tnoething_off 
,diiplay_tnoothing_off; 
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tFjEctaaaa**** 

.1F.CAIHJ1ERU 

" T E S T"ttk bracktt 2 
"AflP. GfilK" 
[end if ttat_port 
*IF_EAIH.HEHU2 
,ntu_if jain_port( ttat_port ); 

" R E F E A E H C E " 
-Ftrip. E A I H " 
(end if rtf_port 
" I F _ C A I H_nEHU2 
,ntu_if_gainj)ort( raf_port ) ; 
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• E J E C T " * * * " 
. I F G A I N HEHU2 

IHU, OEC 22, 19E3, 10:41 Rfl PRCE 14 

"GRIH"tek bracket'6 
"0 (MR.)" 
(cnd_if_no_gain 
,neu_ifjaln( if_no_gain ); 

" 1 • 
[cnd_if_12db qam 
.neu^ifjamt if_12db_gtin ) ; 

(cnd_if_24db win 
,n«i_iFjtini if_24BD_34in ) ; 

[cnd_if_3£-dboain 
.luuTif jain( if_36dbjjain ) ; 

•4 (MX.)" 
[cnd_if_48db «in 
,na«2lFjain( if_4Sdb_gain ) ; 

• m n o " 

[c«d.if_gain ayto 
,neu_if j a i n T auto_range ); 

SKIHF02.U0RX.PIO510 

•EJECT**"'** 
.siinuujs nEHU 

IHU, DEC 22, 1583, 10:41 Rn 

• H U M E R of" •MIHi r 
H.P0IHTS.I1EHU 
tcndjijwlntajtenw 

"POUER" 
"HEHU" 
(cndjouer nenu 
*POUER_nEHU 

•SUEEP" 
"TinE" 
(cnd_aMtp_tint 
,eelect _«Uve_function(aetiwj >_ti«t); 

"STHGLE"tek bracket 3 
"POINT" 
(end cu 
.KOIH 
. hili9ht_oo( cne_cu, cnd_ttepped); 
, cu node; 
.EHO;" 

"ARHP" 
[end eucpt 
.6E0IH 
, hilight_on( cnd_cu, cnd_ottppfd); 
, auept node; 
.EHD; 

"STEP" 
[end atepped 
,B£C-lH 
, hilightjw( endj:u, cnd_stepped); 
, itepped node; 
.EHO; 

"TORE" 
-STWUUJS2JEH0 
Jcndjiore 

SKIHF02.U0RK.PD851O 

•EJECT******** 
.H_POIHTS REKU 
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"POINTS:"tsk bracket 4 
"51 " 
(cnd_51 _pointe 
,neu_step_aize( 16 ); 

"101" 
(cnd_101_points 
,ntu~etep_eize( 8 ) ; 

"201" 
[cnd_201_pointe 
,new_etep_size( 4 ) ; ' 

"401" 
(cnd_401_pointe 
,neu~step_ai2e( 2 ) ; 

SKIHF02.U0RK.FD8510 

•EJECT******11 

.POUER RENU 

THU, DEC 22, 1983, 10:42 Rn PRGE 17 

"POUER" 
(cnd_source_pouer 
,atJect_activt_function(active-tource_po«er); 

"SLOPE"»ek bracket 2 
"OH " 
[cndjxmer flopc 
,tEGIH 
, hilight_on( cnd_oouer_tlope, end_pouer_slope_off ): 
, »et_entry_ch_integer(~pouer_elepe_on, ch_pouer_elope_node ) ; 
, urtj}jriv_ib_tource( all, neuline); 
, aelect active function! activejiouer_elope ) ; 
,EHO; 

"OFF" 
[cnd_pouer slope off 
•BEGIH 
, hilight_on( cnd_pouer_alope, cnd_pouer_alope_off ); 
, eet_entry_ch_ integer! pouer_elope_off, chjjouer^slopejiode ); 
, select_actiue_off( active_pouer_alope ) ; 
, urtpriv ib aourcet aiO, " " ) ; 
,EHO; 

"RTTEHUfllOfrtsk bracket 2 
"PORT 1" 
(cnd^attenjjortl 
, select _Ktm_fuiKtion(active_atten_oort1); 

•PORT 2" 
[cnd_attenjjort2 
,ttlect_active_funetion(active_atten-port2); 
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5HW02.IBP.K.P0S510 

«EJECT"«««" 

.sunuuis; itm 

THU. K C 22, 1JI3. 10:42 Kl PSCE 11 

akhracfcet 4 
half vt»"K0U>" 
[c»d_hold 
,hold_aweep; 

"SIHGIE" 
lcnd_aingle 
,tingie_auttp; 

•Hunses o f 
•WOWS" 
[cnd_n_eueepe 
.•tltct_*ctiv,_function(,ctivt_n_,(i«p,); 
"CWTIJIUfll" 
{cnd.eontutuoua 
,continuout_tu«p; 

"SIIHULUS" 
"Off SET" 

,«ltct_attive_furiction( activt_,tinulua_affett )i 

ah bracket 2 
haIf_vt»"Ch1 • Ch2" 
[cnd^couple Btinulva 
.BESIH 

. Mlijht_on( cnd_co«plt.iUiiulut, cad uncouple ttinulua ) ; 

. tet_coupled_,tinolue ttatuet THI 
,EN0: — 

SKIkfOZ.UOM.PMSlO THU, OEC 22, 1 M 3 , 10:42 Bn PHGE IS 

afJEC|«****ta 

.mm H E W 

ak bracktt 4 
half vtt" »»I77«" " 
lend.il 
,ntu_parantttr( zl ]; 

" Z"»17St" " 
[c«d_z2 
,ntu>par*itter( z2 J; 

" Y"»I77«" " 
tcnd_y1 
.neujarantttrf. yl ); 

'" »"<178f • 
[cnd_y2 
,ntu_para«ttr{ y2 ); 

•mmZJOU 
lcnd_Hort 

•Chl "»1t>" Ch2" 
[cnd uncouple etinulue 
, O E C I H 
, Jiilight_onf cnd_couplt atlnulus, end uncouplt etinulue ) : 
, tet.coupltd atinulua atatutf fftLSE h 
,EH0; 

Sparana.uerk. I 

SICIHfOt.UOHK.POSSIO 

*EJft7i««a**a 
.PHRfiTCJIEHU 

•User 1"4,k bracket 4 
"(a"«177<-)" 
[cndjittrl 
,ntu_par*ntttr( uteri ) ; 

"Uaer r 
"(b-«!7SV)" 
[cnd^ueer? 
,Mw_paraneter( uaerZ ) ; 

IHU, DEC 22, 1SS3, 10:42 RH PAGE 20 

"(iter 3" .-—-
"(a"»17S»")" 
icnd_uter3 
,neu_paraneter( uetr3 ) ; 

•Ueer 4" 
"(b"*!77.-)" 
Ecnd_ucer4 
,ntH_ptranetlr( uter4 ) ; 

•KEDEflHE" 
•pmrniETEIIS" 
"SEDEfJIEHU 
[cnd_rtdef inejaran 

SKIKF02.U0l!K.P0SS1O 

.REDEF HEHU 

THU, DEC 22, 1S!3, 10:42 fffl PP.GE 21 

"«EDEFIH£"«tk bracket S 
"Uaer 1" 
HED£F2_H£KU 
,redei_paraneter :* ueerl; 

"Uaer 2" 
"«EDEF2_nEHU 
, rtdef_paraneter := uaer2; 

"Uter 3" 
"*E0EF2JIEHU 
,rtdef_paraneter :« iraer3; 

"Uter 4" 
"*£0CF2_nE»U 
,rtdtf_ptrantter :» uter4; 

T»177»177»" " 
**E»EF2_«E»U 
,redef_parantter :« all; 

Tt17S»177i" " 
HEDEF2JIEHD 
,rtdef_par*ntttr :» t21; 

"r»177»17«." " 
HEDEF2J1EKU 
,redef_Jarentter :« |12: 

"S"t17at17St" • 
KEDEF2J1EHU 
,redef_paraneter :• ,22; 
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SKIilF02.iBAK.Pt!510 

•EJECT******* 
.REDEF2 REHU 

IHU, DEC 22, 1913. 10:42 HI NICE 22 

"EXCITE"«ek_bracket_3 
"port 1" 
"RE0EF3J1EHU 
,r*def_excite :• drive* 

"port T 
"REDEF3JIEHU 
,rv.def_excite : 

"HOkt" 
"RE0EF3JKHU 
.rcdef^excite 

driven_a2; 

:» drivenjwne; 

SUI<F02.WRK.Pf)ISI0 

agjgCT******* 
.REDEF3 nEHU 

THU, DEC 22, 1913, 10:42 Rfl PROE 23 

"LOCK to"tek bracket 3 
"a1 " 
ftED£F4_fl£NU 
,reoef lock :• lock to 41; 

"a2 " 
-REDEF4 REHU 

,rwef_Ioek := lock_to_a2; 

•HOHE" 

HEDEF4.I1EHU 
,ree>F_lock :• lock_donot..C4re; 

SK1HF02.U0RK.PDJ5IO 

•EJECT******* 
.REDEF4J1EHU 

THU, DEC 22, 19S3, 10:42 f 

"Hun£RflTOK"*sk bracket_S 

"REDEFSJEHU 
,redef nunerator : 

-REDEF6JIEKU 
, redef_nunerator : 

"al " • 
"SEDEF7JIEHU T 
,redef_nunerator :* nun_a1; 

"a2 " 
"SEDEFS.flEHU 
.redefjiunerator :» non_a2: 

•SERVICE" 
"SELECTIOHS" 
HEDEFS HEHU 

SHKFO2.1I0RK.PDS51O 

•FJECT«,***«* 
,REDEF5_REHU 

THU, DEC 22, 19S3, 10:42 Rti 

"100 kHz"<ek bracket S 
•TEST CRL" 
•KDEF7.BENU 
,redcf_nunerator := nun_100khz_cal; 

"100 kHz" 
•REF CRL" 
-REDEF7JEHU 
,redef nunerator : nun_ref 100khz_cal; 

•DETECTOR" 
"CROWD" 
HE0EF7JIEKU 
, redef_nunerator :* nun_detector_and; 

"ROC OROUHD" 
K£DEF7_flEHU 

, redeF_nunerator :• nun_adc_gnd; 

"VTRL" 

"•REDEF7J1EHU 
, redefjvjnerator :« iwn_vcai; 
•VREF" 
-RE0EF7_flEHU 
,rtdef_nunerator :* rkm_vrtf; 

"TEI1P. 1" 
"K0EF7J1EKU 
. redefjvjnerator : 

"TEttP. 2" 
"HEDEF7J1EHU 
,redef_Runerator : 

nun_tenp1; 

; nuii_tenp2; 
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«EJECT"«"" 
.RfOEFt HEHU 

-D£JU3fl.",»>< bracket 4 
-al " 
"R£DEf7_nE»IU 

,rtdtf_denonmator :* denon_a1; 

"a2 • 
- R E D E F 7_nEKU 

,rtdef_ornDninatar : 3 denon_a2; 

•bl " 
"K!>EF7_nEHU 
,radt*_d«noninator :* dtnon_b1; 
•m ptRTirj" 

TtEDEF7_nEKU 
,rtoef_denoniriator :« t 

I W , DEC 22, 1JJ3. 10:42 lot 

win no ratio; 

SMnfK.IIWK.PWSlO 

•EJECT******* 
.REDEF7_REHU 

TIW. SEC 22. US3, 10:42 (III PAGE 27 

•COkVEUIOTiak bracktt 4 
"HOHE" 

, rtdtf_convtrt :« conv_off; 

"to 2" 
,rtdtf_convtrt :• conv_i_to_z; 
"to Y" 
,rtdtf_convtrt :* conv_a_tojf; 

•IttCIFtaCnL" 
,rtdef_convtrt :• conv_rtci,rocal; 

"LABEL" 
"PRRRTIETER" 
[cnd_Iaa*I _p*rantttr 
,ttam( ctmand_not_iitaltntnttd ); 

"REDEFINE" 
"DONE" 
[end rtdtFint dont 
.BWIH 
, rtdtfineoaran; 

, oo, mmT mmz nEHu ); 
.ENO: 

(Fomat.work. L 

aI»F02.W)RK.PD'510 

•EJECT******* 

.FMnni nENU 

THU, DEC 22, 19!3, 10:42 (in PAGE 2! SXIHF02.IIORie.PD!510 

-•EJECT*****"* 
. D O H R I H J I E H U 

THU, DEC 22, 1 H 3 , 10:42 I 

ak bracktt I 
half_vti"s5R" 
[cnd_wr 
,nt«~fomat( Fnt_tur ); 

"U.NERR" 
" I 1 R C H 1 T U D E " 
(cnd_lintar nag 
,ncn.farnatl Fnt_llnear_nag ); 

"POLAR u/" 
"LIN l*R" . . 
[cnd_lincar oolar 
,ntw_fornat( fnt_linear_oolar ) ; 

"POUR u/" 
"LOG IHCR" 
[cnd_log_polar 
,l%tu~fomat( Fnt_log_poiar J; 

"POLAR u/" 
Ht/ln K R " 
lcnd_inag_vi_real 
,ntu_fomat(~Fnt_inag_va_rtai ); 

•laVERTEO" 
•SIITH" 
[cnd_y_tnith 
,ntu_fomat( Fnt_v_anith ) ; 

"IHRC1NRRY" 
[cnd_inaginary 
,ntu_fonitt( Fnt_inaginary ); 

•REAL" 
[cnc_nal 
,neu_fomat{ Fnt_rtal ) ; 

Bdoneitnu.iMrk.L 

tk bracket 4 
haIf_.tt"FREOUEHCY" 
[end Free donain 
,BEGIH 
, hilieht_on{ cnd_Freq_do«ain, end_aux_donain); 
, act donaini freq_donain ); 
.END; 

"TinE" 
"LOU PASS" 
*L0U_PASS_FRE0 
[cnd_loujiaee_rtqutst 

"TinE" 
"BAND PRSS" 
[end tint donain 
.BEGIN 
, hilight_on( cnd_fr,q_donain, cnd_aux__danain); 
, aet donaini tine donain ); 
.END; 

"AUX. VDLT" 
"OUTPUT" 
[end aux donain 
,KGlN " 
, hiiifht_on( cnd_freq_d*jain, cnd^atnt.donain); 
, ttt donain{ awTdonain ); 
.EHO; " 

"SP£CIFY"»ek bracket 2 
"TIRE" 
[end eetup tine donain 
"TinE SETUP REHU 

" G A T E " 
[end setup gate donain 
- S A T E . S E I U P J I E H U 
,»elect_activejgate( 0 ); & tum on gate narktrt I 
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»ItfD?.U0f.K.PDS$10 

•EJECT******* 
.tOw_PRSS_FR£0 

THU, DEC 22, 1983. 10:42 ffl PAGE 30 

-SET F R E O . " 
"(ttt. PRSS)" 
{end tdr donain 
. B E G I N 
, tdr_check; 
, hiiight_key( cnd_lou_pass_request, cnd_freq_donain, cnd_aux_donain); 
, tet_donam( tdr_donain ) ; " 
, previous nenu; 
. E N D ; 

SKINF02.lfQRK.PD8510 

" E J E C T * * " " " 
. 1 I B E S E T U P K H U 

THU, DEC 22, 19S3, 10:42 fft Pfl&E 31 

"UW Pfl3S:"«ik bracket 2 
"STEP-
[end tdr step 
. B E G I N 
, hilight_on( cnd_tdr_step, cnd_tdr_inpulse); 
, iet_entry_ch_inte9er( step_tdr, chjtdr_stitiulus_type ); 
, update donain vars; 
, E N D ; 

" I H P U L S E " 
[end tdr inpulse s. 
.BEGIN 
, hilightjin( cnd_tdr_step, cnd_tdr_inpulse); 
, s<t_entry_eh_integer( inpuise~tdr7 clr_tdr_sunuius_type 
, update donain vars; 
,£ND; 

"UINDOU;"*sk bracket 3 
"MHimm" 
[end nin tine uindou 
.BEGIN 
, hiiight_on( cnd_nin_tine_uindou, w*d_rfax__tine_uindou); 
, tet_entry_ch_integer( nin_uindou, ch~tini_uindou ) ; 
, update dcrnaiii vars; 
.END; 

"HORriRL" 
[end nomal tine uindou 
,BEGIN 
, hilight_on( end_nin_tine_uwdou, cnd_nax_tine„uindoa); 
, eet_entry_ch_integer( nomal_uindou, eh_tine_uindDw J; 
, update donain vars; 
.END; 

"RPJiinun" 

[end nax tine uindou 
. B E G I N 
, hilight_on( cnd__nin_tme,windou, cnd_nax_tine_uindou); 
, set_entry_ch_integer( naxjundou, eh~tine_uindou ); 
, update donain vars; 
. E N D ; 

SKINF02.UORK.PDSS10 

•EJECT******* 
.GATE SETUP HEHU 

THU, DEC 22, 1983, 10:42 flfl PAH 32 

"GfiTE"*sk bracket 2 
"ON" 
[cnd_gate on 
.BEGIN 
, hiligl.t_on( endjjate on, cndjjate_eff); 
, set_entry_ch_integer7 gate_on, cheating ); 
, abort_eueep; 
, update donain vars; 
, rebuild :• TRUE; 
, restart sweep; 
.END; 

& turns on array node & 

•OFF" ' 
[end gate ofF 
,BEGIN 
, hiiight__on( cnd_gate on, cnd_gate_off); 
, tet_entry_ch_integer7 gate_off, chjating ) ; 
, narker_state":« narker_atate AND gatejtarkemjtff; 
, abort_sueep; 
, update_donain_varj; 
, rebuild :* TRUE; & tumi off array node & 
, restart sweep; 
.END; 

"DATE"*sk bracket 4 
"START" 
[cnd_gate_start 

,select_active_gate( active_gate_ttart ) ; 

" S T O P " 
[cnd_gate_stop 

,«elect_activejate[ activ«_gate_itop ); 

" C E N T E R " 
[cndjjate_center 
,8elect_active_gate( aetive_gate,center ) ; 
"SPAN" 
[cnd_gate_span 
,select_activejate( active_gate_span ); 

S K IHF02.UORK.P D 8 5 1 0 THU, DEC 22, 1983. 10:42 RH PRGE 33 

"EJECT*""** 
.GfiTE_SHflPE_HENU 

"GATE SHflPE"*sk bracket 3 
" M H I i W 
[end ninjjate uindou 
.BEGIN 
, hilight_on( end_nin_gate_uindou, cnd_nax_gate_windou); 
, set_entry_ch_integtr( nin_uindou, ch_gate_uindow ); 
, update donain vars; 
. E N D ; 

" N O R M I " 
[end nornaljjste uindou 
.BEGIN 
, hiligntjm( c«d_nin_gate_window, cnd_«ax_gate_wirfdouJ; 
, «et_entry_ch_integer( nornal_windou,"ehjgate_window j; 
, update donain vars; 
. E N D ; 

"flftXinuri" 
[end naxjate window 
.BEGIN 
, hilight_on( cwd_nin_gate_uindou, endjux_gate_windDu); 
, set_entry_ch_integer[ nax_windou, ch~gate_windou J; 
, update donain van; 
. E N D ; 

7calnenu.uork.L 

"GATE SHAPE" 
'WTE_SHflP£_H£NU 
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sntnB.vn*.mKn 

•EJECT"""' 
.tSLIKHU 

THU, K C 22, 1*13, 10:42 Rfl MCC 34 

-C0MEC1IW - 4 , * bracket 3 
•or 
[cM correction en 
,ro*all_cal(defaylt_cal_eet); 

• O f f 

[c«d_corr*etlon_off 
,correct icneff; 

•SELECT" 
-cm SCT" 
[ciid_cerractlon_d«fault 
,jtn~cal_infa( no_op ) ; 

•mlSMU-aak bracket 2 
"( »0 KIT ) • " 
[end cal type ntnu 
.ItClK " " 
, IF entry ch inte«er( ch correction node ) • c o m e t off THEH 

^^_ieT!uICnL_l»£_K5u, 1 ) 

, i*arn{ turn correct off ); 
,t»; 

•mm DU-
•SEOUEIICE" 
.rteune_cai; 

•sreciFr 
•OIL H I " 
*sms n i K H U 

IHU, KC 22, 19S3, 10:42 Ml Met 35 

•EJECT""" 
.mi IK 

•JET 2-<1?4 

,oelKt_actlv«_functlon( active^eytt*n_aO ) ; 

"REFEREHCE" 
"PLRRES" 
"tEF.PUIttJlhu 
[cnd*rtf jlan*_n€nu 

"CRl SUEEP" 
"VOLTRGE" 
,oam(coiaiawd_not_lHpiewentcd); 

"DELETE R" 
"CHL SE1" 
(end_dtlete^cJjl 
,jen_eal_infa( claar_op J; 

-RORE" 
lend nore 
HORE.CRL 

3KIHFD2.U0RIC.PDS510 

tf_YrrttMi«»* 
.REF_PLRH£_REnU 

THU, DEC 22, 1913. 10:42 Rn PRGE 35 

tk bracket 2 
haIf_«t>"FLR«E 1" 
[c*d_ref_plene_1 
,eelect_acUvt~function( active.rtf_plane_1 }: 

"PLRHE 2" 
[end_raf_piane_2 
,,elert_aetive~funetlon( active_rtf_plane_2 ); 

SYIHFR.IMK.PM510 

•EJECT'""' 
.CRL TYPE HEHU 

THU, DEC 22, 19S3, 10:42 RH PRGE 3? 

"FREOUEHCY"*ek bracket 4 
"RESPONSE" 
[cnd_reapomuj type 
,»et~eal_typeT raeponee ): 

"t-PDRI on" 
•PORT 1" 
[end_l_oort 1 type 
,aet_cal,typeT •ne_port_on_1 ) ; 

•1-PORT on" 
"PORT 2" 
[end_1_port_2type 
, Mt_eal_type( en«.jort_en2 ); 

•2-PORT" 
[endJ_port,type 
,sct_c4l_tyt«{ tirt_port ) : 

•SET FREO." 
"(LOU PRSS)" 
[end fr,d_attup 
,tdr_check; 
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SKIKF02. U0KK.P0S51O 

•EJECT"""* 
.PORT ONE REEL 

IHU, DEC 22, 19!3, 10:42 Pfl U K 3J 

•PORT 1"«ek bracket 3 
•P0RT1 ST01" 
[cnd_port1_etd1 
,eet_atd_cia«e( port1_1it_itd ) ; 

"P0RT1 STD2" 
[end_portl_ttd2 
,8et_atd_clasa( port1_2nd_atd ); 

•P0RI1 ST03" 
[cnd_port1 »td3 
,ttt ,td claaet port1_3rd_atd ) : 

"SELECT" 
•CRL SET" 
]cnd_corrwtion_oefault 

"1-PORT" 
"DONE" 
[cnd_done 1_oort_on_1 
,calj)oneT oone_1_port_on_1 ) ; 

SH1IF02.UORK.P0S510 THU, DEC 22, 1513, 10:42 Rf! PROE 39 

*EJECT******* 
.PORTJUOJtEFL 

•PORT 2"«ak bracket 3 
•P0RT2 STD1" 
(cnd_port2 atdl 
,eet_etd_cla8a( port2_1at_etd ) ; 

"P0RT2 ST02" 
[cnd_oort2_etd2 
,eet_ttd_claae( port2_2nd_etd ): 

•P0RT2 ST03" 
[cnd_port2_etd3 
,eet_etd_claaa< port2_3rd_atd ) : 

"SELECT 
"CRL SET" 
Jcnd_cortwtion_def*ult 

"1-PORT" 
•DOHE" 
[cnodooe 1_port_on_2 
,cal~don*r don*_1 _port_on_2 ) : 

SKIHFO2.U0RK.P0SS1O 

'EJECT******* 
.CBIJ1EHU2 

THU, DEC 22, 19S3, 10:42 RR PRGE 40 

"REFLECTION" tek_bracket_3 
[end cal reflection 
TIEFLECTIOH REHU 

"TRBHS-" 
"RISSION" 
[end cal thru 
"TRRHSRISSIOH HEHU 
.BEGIN 
, tell( connect_thruJi. 
,£HD; r ' 
"ISOLAIIOR" 
[end cal isolation 
"ISOLATION REHU 
, BEGIH 
, tell( iaolate_porta ) ; 
.EHD: 

"SELECT" 
•CAL SET" 
Jcnd_correction_default 

•2-PORT" 
"DONE" 
[cnd_done 2_port 
.calldonel done_2_port ) ; 

SKIHF02.U0RK.PDS51O THU, DEC 22, 19S3, 10:42 An PAGE 41 

•EJECT******* 
.REFLECTIOH.nENU 

"PORT 1"tak bracket 3 
"P0RT1 STD1" 
]cnd_port1_std1 

"P0RT1 STD2" 
]cndjjor11_ttd2 

"P0RT1 SID3" 
]cnd_port1_etd3 

•PORT 2"»ak bracket 3 
"P0RT2 STOr 
)cnd_port2_etd1 

"PURT2 STD2" 
)cndj»rt2.etd2 

•PJRT2 ST03" 
Jcnd_port2_atd3 

•REFLECTIOH" 
"DONE" 
[cnd_dcne reFlection 
, cal "deneT done.reflection ): 
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sciiirc.wKK.Psrsto TKI. OEC 2 2 , III], 1 0 : 4 2 Rn 

•EJECT""" 
.TSRHSnlSSIOH.nENU 

•SlnPLE" 
•IRAN'S." 
{cnd.sinpie.Trans 
,uarn( eonoand.not.lnplanented ); 

"FWI. TRANS." 
•FUO_lltBHS_-
[cnd.fvd.transnission 
, Mt_etd.claee( trane.fud.eld ) ; 

f in.np.icir 
•FlB.rlTTCK." 
Icnd.fud natch 
, aet.std.dassC Mtch_i«d_ttd ); 
"REV.TABHS." 
"AEV.TAANS." 
[cad.rtv.trananission 
. iet.std.claut trane.rev.std .); 

•tcEY.RATCH" 
TtEY_nmc«_" 
Icod.rtyjtatch 
, oet.std.classt natch.rev.std ); 

"THAW." 
"OOKE-[cad.done tram ,cal_don«T done.trane ) ; 

IKIWOZ.im.PMSlO 

•EJEET******* 
.ISOLRTIMl.nEHU 

7XU, DEC 22, 1983. 10:42 AH PAGE 43 

-EDO ISDL'H" 
"FUO.ISOLK." 
[cnd.fud. isolation 
, eet.itd_class( isoln.fud.std ): 
"REV ISOL'H" 
" R E V . I S O L H . " 
[cnd.rtv.isolation 
, aet.etd.claaat iaoln.rev.etd ) ; 

-oniT" 
" I S O L A T I O N " 
[cnd.onit.isolatlDn 
,onit isolation; 

"ISOLATION" 
"DONE" [cnd_done iaolation .cal.doneTdone.iaol); 

SKINF02.UORK.PD851O 

•£jEtt*«a«*« 
.S1D.CLRSS.nEHU 

T H U , DEC 2 2 , 1 9 8 3 , 1 0 : 4 2 Rn PROE 4 4 

" 5 1 R H D B R D 1" 
{cod ciait atd! 
-TRti . O R T R J I E H U 
,aet_elenent( 1 ) ; 

" S T A N D A R D 2 " 
[end class std? 
" T P K E D A T B J I E H U 
,eet.elenent( 2 ) ; 

" S T A H D R R D 3" 
[end class std3 
" T A K E _ D H T R~nENU 
,«t.eltnent[ 3 ); 

"STRNDRRD 4" 
[end clasa std4 
I A K E . D A T B J I E N U 
.set.tlenentC 4 ); 

" S T A N D A R D 5" 
[end class std5 

" T A K E . D A T R J I E H U 
,*et_elenent( 5 ); 

"STANDARD S" 
[end class std6 
"1RM.0ATAJIEHU 
,eet_elenent( t ); 

"STRNDRRD 7" 
[end data std7 
fTAKE.DATAJlENU 
,»el_*len*nt( 7 ); 

• S T R H O A R O S " 
" D O N E " 
[cnd.class.done 
,cal~dont(done_class); 

SXINF02.UORK.PDI510 

• E J E C T * " * * * * 
. S L I D I N G . L O R D . R E H U 

T H U , DEC 2 2 , 1 9 8 3 , 1 0 : 4 2 Rn PRGE 45 

" S L I D E I S " 
" S E T " 
- T R K E . D R T R . H E H U 
.neasurenent.restart; 

" S L I D I N G " 
" L O R D D O H E " 
, D E G I N 
, previout.ntnu; 
, prevlous.nenu; 
, conpute load; 
. E N D ; 

http://in.np.icir
http://S1D.CLRSS.nEHU
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5 6 8 

S K I H F O Z . U O R K . F D : 5 I O 

• E J E C T " " " ' 
.TAKE DATA HEHU 

IHU, OEC 22. 19!3, 10:42 AB PACE 46 

"TAKE DATA" 
(cnd_take_data 
,take data; 

Cttdntnu.uork.L 

SKINF02.B0RK.PDS51O 

•EJECT,**"« 
.STDS KITJ1EKU 

THU, OEC 22, 1983, 10:42 All PAGE 47 

"SEL£CT">tk bracktt 2 
"( KIT HI )" 
[end cal kit 1 
,eelect_cal_kit( 1 ); 

"SELECT" 
"( KIT »2 )" 
[end cal kit 2 
.•elect cal kitt 2 ) ; 

"RODIFY" 
"CAL KIT" 
[end nodify cal kit 
"tlODlfY_CALJttf HEHU 

SKIHF02.U0RK.PDSS1O 

"EJECT"""" 
.nOOIFV.CAL.KITJEHO 

THU, OEC 22, 1983, 10:42 All PAGE 48 SKHF02.U0RK.PD851O 

•EJECT"""" 
.RODIFY STDS HEHU 

THU, DEC 22, 1983, 10:42 An PAGE 49 

•SELECT" 
"STAHOARD" 
[cnd_aelect_etd 
,aelect_active_function( active_otd„id ) ; 

•SPECIFY" 
"STD CLASS" 
[end apeciFy claaaea 
"SPECIFY_CUSS_HEHU 

"LABEL" 
"STO CLASS" 
[cnd_labal_claaeee 
,uarn( connand_not_inplener.1ed ) ; 

"LABEL" 
"CAL KIT" 
[cnd_label_cal_kit 
,wam( connand_not_inpltnented ); 

"DOHE" 
•(DEF IKED)" 
[cnd_cal_kit_defined 
,cal~kit~deflned; 

•STD TYPE"tik bracket 5 
"OPEN" 
[end define open 
~OEFIHE_OPEH_nEHU 
,define_etd( atdjjpen ) ; 

•SHORT" 
[end define thort 
-DEFINE.SHORT.HEHU 
,dtfint_ttd( ttd_thort ) : 

"LOAD" 
[end define load 
"OEFIHE LOAD HENU 
,defint_ttd( ttd_load )i 

•DELAY/" 
•THRU" 
[end define air lint 
"SPECIFY OFFSET.HEHU 
,define_atd( otd_thni ) ; 

"ARBITRARY" 
"WPEDAHCE" 
[end define z 
-SPECIFY Z HEHU 
,define_itd( ttd_z ) ; 
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5 7 0 

«Ilff02.l«RX.PD8510 THU, K C 22. 1)83, l6:42 Rfl PROE 50 

• D E C T " ' " " 
.MFIItEJftHnENU 

• C.1761" • 
rcnd_open_cO 
, aelect_active_functlon( activt_open_cO ); 

- C"«177t" " 
[cnd_optn_c1 
,atltct_active_function( active_open_c1 ); 

• r<m<- • 
[cnd_open_c2 
,etlect_aetlvt_function( active_optn_c2 ); 

• S P E C I F Y -
•OFFSET" 
[ C M specify offset 
-SPECIFY OFFSET flEHU 

"LRBEL STD" 
|c«d_libel_cal_ttd 
,uam( conntnd_not_lnplenented J; 

"OOKE" 
"(KFHED)" 
[ C M ) cal std dtfined 
,I»«p;i«mu( nMIFYJRLJUTJlEHU )i 

StINFB2.U01K.PD8510 

•EJECT*""" 
.KF1ME SHORT HEW 

THU. K C 22, 1S83, 10:42 Rfl PRGE 51 

•SPECIFY" 
"OFFSET" 
lend epecify offatt 
TPEElFY.OFFSET.flEHU 

"IftSEL STD" 
]cnd_label_cal,.etd 

"DONE" 
"(KFIHEO)" 
JcM cal std dtfined 

SKIHF02.IIORK.P0S51O 

•EJECT'""" 
.DEFINE LDflO REHU 

THU, OEC 22, 1583, 10:42 Sn PRGE 52 

sk bracktt 2 
half.vtCFIXED" 
[cnd_fixed_load 
,deflne_type2( fixed ); 

"SUOIHG" . 
[cnd_allding_load 
,defint_type2( sliding ) ; 

"SPECIFY" 
•OFFSET" 
)cnd sptcify offttt 
"SPECIFY OFFSET flEHU 

-LRBEL STD" 
)cnd_label.cal_ttd 

"DOHE" 
•IDEFIHED1" 
Jcnd_cal_std_defined 

SKIHF02.IORK.P08510 

•EJECT"""" 
.SPECIFY 2 REHU 

IHU, DEC 22, 1983, 10:42 Rfl 

" C"»17St" " 
]cnd_optn_cO 

" C"»177»" " 
]cmt_optn_c1 

" C"»178t" • 
]cnd_open_c2 

tk bracket 2 
hair.vt»"FlxED" 
]cnd_Fixed_load 

"SUDIHG" 
]cnd_tliding_load 

"SPECIFY" 
"OFFSET" 
lend apecify offaet 
*SP£CIFY_OFFSET REHU 

"LRBEL STD" 
)cnd_labtl_cal_itd 

"DOHE" 
"(DEFINED)" 
]cnd_cal_itd_dtFintd 
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SKIHF02.UORK.P08S1O 

"EJECT"""' 
• SPECIFY OFFSET REHU 

THU, DEC 22, 1913, 10:42 Kl PACE 54' 

•OFFSET" 
"DELRY" 
[cnd_offttt_delay 
tetltct_actIve_function( actjvt_oFFeet_d«lay ) : 

•OFFSET" 
•LOSS" 
[cnd_offset_loii 
,ttlect_tctlve_functicn{ active_oFfett_lote ): 

"OFFSET" 
" Z"t176t" " 
[cnd_oFFf«_rO 
,8el*ct_active_fijnction( activt_oFFaet_zO ) ; 

"LOUER" 
"FREOUEHCY" 
[cnd_ofFettjun_f 
,iel«tjrctivt_fgncticn( jctjve_oFfMt_nin_frtc, ) ; 

•UPPER" 
•FREOUEHCY" 
[cnd_oFftet_nax_f 
,eelect_actlvt_7unction( active_offeet_nai<_Frtq ): 

tk bracktt 2 
haIf_vtt"CORX" 
[cnd^ccax 
tdeflnt_typt2( ceax ) ; 

"URVECUIDE" 
[cnd_uaveguide 
,deFine_type2( waveguide ) ; 

SUHF02.UORK.P0S51O 

*EJECT««,««" 
.SPECIFY.CLflSS.KHU 

IHU, DEC 22, 1913, 10:42 Rti PHGE 55 

"PORT I: " 
-1at STD" 
[cnd_pnrt1 1tt_atd 
,etrf_claae? port1_1tt_etd ) ; 

"2nd STD" 
(cnd_port1 2nd_ttd 
,ttd_claaaT port1_2nd_atd ); 

"3rd STD" 
[cnd_port1 3rd_atd 
,atd claatT port1_3rd atd ) ; 

•PORT 2: • 
•1tt SIO" 
[citd_portZ 1at_atd 
,ttd_claaaT port2_1at_atd ) : 

•2nd STO" 
[end_part2 2nd_atd 
,atd_claetT port2_2nd_ttd ) ; 

"3rd STD" 
[cndj»nrt2 3nl_ttd 
,ttd_clasaT port2_3rd_ttd ); 

"BORE" 
-SPECIFY.CUTSS.IIEHU2 

SXIKF02.U0RK.PD8510 

"EJECT"'"" 
.SPECIFY.CLRSS_REHU2 

THU, DEC 22, 1983, 10:42 RH PRGE 56 

"TRflHS.:" 
"FUD STD" 
[cnd_trans fud_atd 
,ttd~cIattT trant_fud_atd ) ; 

"REV STO" 
[cnd_trant rev_atd 
,ttd~claaaT trans_rtv_«td ) ; 

"FREOUEHCY" 
"RESP. STO" 
[cnd_f rce_rtip_ttd 
,ttd~claea( Freqwrttp_etd ) ; 

Sdiap.work.L 

SKIHF02.U0RK.PDS51O 

•EJECT"""" 
.DISPLRYJIEXU 

THU, DEC 22, 1983, 10:42 RH 

"SIHGLE "»ak bracktt 2 
"CHHNHEL" 
[cnd_eingli_ch 
,select_tracejwide( tinglt^ch ); 

"OURL " 
"CHflhm* 
[end dual ch 
"DURL_CH_REHU 

ak bracktt 4 
haIf_«<"DRlR" 
[cnd_data 
,eet_trace_type( trace_data ) ; 

"BERORY" 
(cnd_nen 
,tet~trace_type( trace_nen ) ; 

•DRTR "*38 
"RERORY" 
[cnd_d_and_n 
,aet2tract~typt( traca_data_endjten ) : 

•nsir 
•(...)" 
[cnd_nath 
,iet~t

p
ace_typet entry_ch_integer(chjiath_op) ); 

"SELECT" 
"DEFRULTS" 
"MSPLRY.OEFRULTJIEHU 

"DRTR "»I69 
"RERORY" 
[cnd_d_into_n 
,set~trace„type( trace_data_into_nen ) : 
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sxmFos.uoRs.Poesio 

•EJECT******* 
.DUAL_CH REHU 

1BU, DEC 22, 1 X 3 , 10:42 Ml PROE 51 

-2 CH«NHEL"««fc bracket 2 
"OVERLRY" 
\ cnd_overlay 
,ttlect_trace_node( overlay ): 

•2 CHANNEL" 
"SPLIT" [cnd_aplit 
,aelect_trace_node( aplit ) ; 

»IW02.1t3«.PI>t510 

•EJECT****"* 
.DISPLRY DEFRULTHENU 

THU, OEC 22, 1983, 10:42 Ml PACE 59 

•KnuRY"ttk bracktt 5 
" 1 -
[cndjienoryl 
,ltlect_ntnory( Htnl }; 

lcndjttnory2 
,aeiect_ntHory( nen2 J: 

" 3 • 
Icnd_ntnory3 
,Mlect_n*nory( ntti3 ) ; 

I_cnd_n«nory4 
,eelect_nenory( n*n4 ) ; 

"I10RE" 
HEBORYJEHO 

"P.RTH" 
"OPERATIONS" 
TMTH HEHU 

SKIHF02.WORK.PD8S10 

•EJECT******* 
.MliORYJIERU 

THU, DEC 22, 1983, 10:42 I 

•DRTR Fron"*tk bracket 3 
"CHAHHEL 1" 
[cnd_ntnory_ch1 
,ttlect_nenory( data! ) : 

"DRTR fron" 
"CHRHHEl 2" 
(cnd_nenory_ch2 
,ttlactjienory( data2 ) ; 

"JOHN'S" 
"PLRYSROUHO" 
HEB0RY2 REHU 

SKIHF02.U0RK.P0851O 

•EJECT******** 
.HEH0RY2 MENU 

THU, DEC 22, 1383, 10:42 RH 

"CAL DRTA"*ak bracket 7 
- 0 " 
[cnd_calO 
,aelect_ntnory( call ) ; 

"CAL DATA" 
" 1 " 
[cnd.call 
,stltct_ntnoryC cal2 ); 

•CAL DATA" 
" 2 " 
[cnd.cal2 
,atlact_nenory[ cal3 J; 

"CAL DATA" 
" 3 " 
[cnd_eal3 
,aeltct_newry{ cal4 ); 

•CAL DATA" 
• 4 " 
[cnd.eaM 
,telect_nenory( cal5 ) : 
"CAL DATA" 
• 5 • 
[cnd.calS .etltctjMMryt cal6 ) ; 
"CAL DATA" 
" 5 " 
[cnd_cal6 
,eeltct_ntnory( cal7 ) ; 

"CAL DATA" 
" 7 " 
[cnd_eal7 
,atlect_ntnory( calS ) ; 
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SKIHFD2.U0RK.P0S51O THU, DEC 22, 19S3, 10:42 Ml WOE 12 

"EJECT"'"" 
.HRTHJEHU 

"DATH'Nsk bracket 4 
•i REnORY" 
[cnd_d_plue_n 
,eelect_natn_op( tracejlata_plus_nen ) ; 

"DRTR" 
"- HERORY" 
[cnd_d_ninua_n 

,eslect_nath_op( tracejjata_ninui_nen ) ; 

"DATA" 
npy_char*" HERORY" 
[cnd_d_npy_n 
,eelect_Hath_ecl trace_data_tin«a_«tti ); 
•DRTR" 
" / REHORY" 
|cndji_div_n 

,eelect_nath_op( trace_data_div_n«n ) ; 

2plot.Mork.L 

SRIHF02.UORK.PO851O THU, DEC 22, 1913, 10:42 AH PAGE 63 

*EJECT******** 
.COPYJIERU 

"PLOT"«k bracket S 
"ALL" 
[cnd_plot all 
,aelect_plat_bufftr (all); 
"TRACE" 
[cnd_plot_traee 
,telect_plot_buFfer (trace); 

"GRATICULF" 
[cnd_olot_graticule 
,eelectj)lot_buffer (grid); 

•nRRKER(S)" 
(cnd_plot narker 
.oelectjilotjxjffer (narktra); 

"TEXT" 
(cnd_plot_text 
,aaltct^Iot_buffer (annotationo); 

•SELECT" 
"OUADRAHT" 
TLOT_SETUP_HEHU 

•SELECT" 
"PEN COLOR" 
{end ehljien 
TEH~HEHU 

•PARARETERS" 
•AHD DATA" 
TLOTPRRnnEHU 

SKIHF02.UORK.PD55IO THU, DEC 2 2 , 19J3, 10:42 Rn _ PRGE 64 

"EJECT"""*" 
,PLOTPRRn_nEHU 

"OPERATIHG"«ek bracket 2 
"PRRRHETERS" 
"C0PY2J1EHU 
Icnd_op jarans 
,telectj>lot_paran (op_parani); 

"SYSTEH" 
"PARARETERS" 
"C0PY2J1EKU 
[cnd_eyeten_partna 
,aelect_plotjiaran (eye_parani); 

"LIST TRACE" 
"VALUES" 
(cnd_llot_trace 
, I F printer connected THEN 
, 8EG1H 
, abort_eiieep; 
, li»t_trace_valuei; 
, reatan aueep; 
, END: 

SKIHFD2.UDRK.PD8510 THU, DEC 22, 19S3, 10:42 RH PAGE 65 

•EJECT***'**" 
.PLOTJETUPJIEHU 

"X X FULL"«k bracket 5 
"X X PRGE" 
(cnd_quadrant_full 
,aeieet_plot_quadrant (full_paoe); 

"X - LEFT" 
• - - UPPER" 
(cnd_quadrant_11 
,aelect_plot_quadrant (upper_ieft); 

" - - LEFT" 
"X - LOUER" 
(cnd_q«adrant_21 
, eelect jilot.quadrant (louer_left); 

"- X RIGHT" 
"- - UPPER" 
(cnd_quadrant_12 
,eelectjilotjjuadrant (upp*r_ri9ht); 

• - - RIGHT" 
"- X LOUER" 
[cnd_quadrant_22 
,ielect_plot-qoadrant (louer_right); 
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SUtfK.UW.PD8510 

• E J E C T * * * * * * * 

. PEHJVENU 

•VHTttk bracktt $ 
. , . 

,«lfctjwn(1); 

" 2 " 
[cnd_pen2 
,ttlcct_pfn (2); 

. 3 . 
•eelectjjei. (3); 

" 4 " 

,Mlect_pen (4); 

.ieleetjMtf. (5); 

- ( " 
,,»*ieci_pen (6); 

[c.d_per,7 
•eclect^ptn (7); 

THU, K C 22, 1 U 3 , 10:42 Ml PROE (4 

• I " 

,nltct_Ben (SJ; 

SKIMf02.UJ«.Ptri510 

•EJECT******* 

.ttP12JE.HU 

"RESTORE" 
•wsputr 
)cnd_dir»ctory_off 

•k bracket 2 
haTf_»t*-PR]HT" 
Iui«ljrint_parans 
,1F ,»rinter_coftneeted THEH 
, exitputjaratietert, 

"PLOT" 
(cridjlot _e*arai»t 
,eb»is_tg_Bl otter; 

THU, DEC 22, 1983, 10:42 Rfl PAGE €7 

"NEXT PAGE" 
[cj»d_nex t_op_peran 
,next_*fj_paran; • 

SKIHF02.HORK.PD851O 

•EJECT******* 
.ftflRXER IIENU 

"IWRKER"«ik bracket 6 
1 " 

[cnd.narkerj 
,»elect_narker(1); 

[c"d_HarHer_2 
, « l e c t _ n a r i i e r(2); 

3 -

[c«J_narker_3 
, M l e c t _ n a r k e r(3); . 

Icw._iiarker_4 
,e*iect_narker(4); 

THU, DEC 22, 1983, 10:42 flfl PAGE G8 

fo*J_tiarker_5 
,ieliet_nar*er[5); 

"HLL" 
"OFF" 
[cndjwrkerjiff 
,eelectjurker(O); 

delta char*" ItOOE" 
"HEHU" 
^LTA_HARt<ERJ»EHU 
[ cnd_delta_Mrker 

•nORE" 
'WlRlCER2_nEKU 
Jcfldjncrt 

SKlHFQ2.lfORK.PDS510 

•EJECT******* 
•DELTR HRRKER flEHU " 

THU, DEC 22, 1SS3, 10:42 flfl PAGE 69 

tk bracket 6 
half mdelta chart" REF * 1" 
[ctrd^reF^nkrl" 
,eelect_ref_narker£ 1 ) ; 

delta_char->" REF * 2" 
(cnd_ref_nkr2 
,«elect_ref_riarkfr( 2 ) ; 

delta_ehar*" REF » 3" 
[crrd_ref_nkr3 
,eelect_ref_ftarker( 3 ) ; 

delta_chart" REF • 4" 
[cnd_ref_nkr4 
,ielect_ref_«arker( 4 ) ; 

dilta_char»" REF * 5" 
(cnd_ref--nkr5 
,eelect_ref_riarker( 5 ) ; 

delta char*" flODE" 
"OFF" 
lcnd_no.ref_nkr 
,eelecV)ref~riarker( 0 ) ; 

http://SUtfK.UW.PD85
http://ttP12JE.HU
http://SKlHFQ2.lfORK.PDS5
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SKIHFD2.U0RK.PDBS10 

•EJECT*"**" 
.rlRRKERZ KHU 

THU, DEC 22. 1913, 10:42 AT PAGE 70 

"WRKER to"«ek bracktt 2 
"HIKTnW" 
lcnd.nkr_to.nin 
,narker_to( nkr.to.mn J; 

•mwinwr 
Icnd.nkr.To.na* 
,narker_to( nkr_to_nax ) ; 

Reyeten.uork.L 

SKIKf02.U0RK.PD851O 

•EJECT"""* 
.SYSTEnjlEKU 

THU, OEC 22, 1913, 10:42 Ml PHGE 71 

"TITLE" 
[end title 
"IITL__nEHU 
,atlect_active_Function( active_title ) ; 

•HP-IB" 
"FUNCTIONS" 
[end hpib info 
HPIB HEHU 

•CRT" 
"OFF" 
(cnd.crt.off 
,l»rn(connarid_ivn_lnpltneflted); 

"SERVICE" 
"FUHCTIOHS" 
[end eervice nenu 
"SERVICE REHU 

SKINF02.U0RK.PD8S1O 

•EJECT"***" 
.TITLE REHU 

THU, OEC 22, 1583. 10:42 RR 

"SELECT" 
"LETTER" 
,tnter_title_char( char.index ); 

"SPACE" 
,enter.title_char( tpace.index J; 

"BACKSPACE" : 

,enter_title_char[ bickepaca.index ) ; 

"DOHE" 
[end title done 
.BEGIN 
, aelect_activt_off( active.title ) ; 
, previoul nenof 
,EK0: 

SKIKF02.U0RK.P0851O 

"EJECT**""* 
.HPIB REHU 

THU, DEC 22, 1983, 10:42 RR 

"S510 HP-IB"tak bracket 2 
"ADDRESS" 
[cnd.8510.addr 
,eelect.active.function( active_najor.hpib.addr ) ; 

"ADDITIONAL" 
"ADDRESSES" 
"HPIB ADDRESS REHU 

"SYSTER"«ek bracket 2 
•'LOCAL'" 
[cnd_privib local 
.BECIH 
, hilight.ont cnd_privib.local, cndjjrivib.rtnote ) : 
, abcrt.cueep; 
, clr_rtn_priv_ib; 
, urtjnv ib tourcet diaplay on, " " ) : 
,EHD; 

"'RErlOTE'" 
[end orivib renote 
.BEGIN 
, hilight.ont cnd_privifc_loeal, cndjirivib.renote ) ; 
, abort eueep; 
.CWrlNT 
, eet ren oriv ib; 
.connENT 
, urt_priv_ib.eource( dieplay.oFF, " " ) ; 
, reeetjrrv.ib.act.funa: 

reatart.aueepj 
,END 

http://lcnd.nkr_to.nin
http://cnd.8510.addr
http://active_najor.hpib.addr
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•EJECT11***11 

.HPIB_RDDRESS HCKU 

THU, DEC 22, 1983, 10:42 Ml PACE 74 

•K10 ninor*!* bracktt 7 
•ADDRESS" 
(cnd_ninor_addr 
,*elett_active_function. active_nirwrj.pib_addr ) ; 

"SOURCE" 
[ciid_source_addr 
,select_active_function( active_source_hpib_ac'dr ); 

•TEST SET" 
[ciid__test_set_addr 
,twlKt_activt _ f u r x t i i > » n ( a c t i v e _ t e s t M t J i p i b _ a d d r ) ; 

"PLOTTER" 
[ c j id j» lo t ter_addr 
, » e l e c t . _ a c t i v e _ f u n c t i o n ( a c t i v e j l o t t e r _ h p i b _ a d d r ) ; 

" T O H T E R " 
IendJI r inter_eddr 
, se lec t_ac t ive_funct ion( «Uvt_Drint«r__hpib_addr J; 

"AUTO enrr 
[ci*_auto_cnd_atjdr 
,i«ltirCt_acTivt._fufKTiijn( active_ch_cndjt«pib_addr ) ; 

-ntSS-THWT 
[ cj*d__ea**_tnru_addr 
,s*lect_aetive2function( «tivtj».m_thro_hfiib̂  ) ; 

SXINFD2.U0RK.PDSS10 

•EJECT******* 
. SERVICE JlENU 

THU, DEC 22, 19S3, 10:42 AH PAGE 75 

tk bracket 3 
heIf_vt*"PEEK" 
[cndjMtck 
,*elect_activo_function. activt_e«ek ); 
•POKE" 
[cnd_poke 
,ielict_active_fimctior>( activejioke ); 
"LOCATIDH" 
[ Ct̂ j»ek_poke_a4dr 
,eeleet_ective~fu«ctis«n. active_addrtss ); 
"IF GAIN" 
"IF_GAIH_(iEHU 
[cHd_if jain_iteou 

"SOFTUARE" 
"REVISION" 
[cnd_ revision 
,s*lect_active_functiof.( activc^revision ); 

•TEST TtEKU" 
[end test nenu 
, BEGIH 
, trapi 15 type :* service_trap; 
, TAAPTIST; 
,£ND; 

Ocndeass.uork.L 

[cnd_illegal 
, uarn( inval id_corwtand); 

; The Follouing connands RUST be contiguous1 

; Do HOT insert connands in betueen (For the parser's sake) 

[cnd_enter 
, key pad_ent ry ( eO ); 
[end_u1 
,keypad_entry(eO); 
[cnd_u2~ 
,keypad_entry(e3); 
{cnd_u3~ 
.keypad entry.c6); 
[cnd.u-T 
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)keypad_entry(e9); 

; EHD of contiguous connand entries 

[cnd_nkrval 
, lurixe r_value_ent ry; 
[cnd_up 
,step_entry£step_up); 
(end^doun 
,ttep_entry[sttp_doi.n), 
_CndJentrv_off 
,select_active_funcUon(active_off); 
[cnd_save 
,gen_save_ntnu(5); 
[cnd~save~1 - -,, 
,t*ve( 1 T; T 
[end save 2 
,save( 2 1; 
[end save 3 
,e»ve( 3 T; 
[end save 4 
,save( 4 7; 
[end save 5 
,san{ 5 J; 
[cnd_recall 
,gen"save nenu(S); 
[cnd_recall 1 
, recalK 1 ) ; 
[end recall 2 
, recall( 2 7: 
[end recall 3 
,recall( 3 T; 
[end recall 4 
.recall. 4 7; 
[end recall 5 
-recalK 5 7; 
[end recall last 
.recalK 8 7; 
[end tape nenu 
,gen~nenu7TAPE_RENU, 0); 
[end copy 
,gen nenutCOPY HEHU, 0); 
[cnd_doc 
,uam(connand__not_inplenented); 
[cnd_o^ott 
,select active function(active off); 
[cnd_label 
.select active function(activt off); 
lcnd_key_1 
,process softkey.1); 
[cnd_k(y"2 
.process softkey(2); 
[cnd_keyj 
.process softkey(3); 
[CBd_key"4 
,p rocess_$o f tkey(4); 
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[cnd_key_5 
,p rocess_softkey(5.; 
[cnd_key"6 
,process"softkey(G); 
[cnd_key_7 
,proctss_softkey(7); 
[cnd_kty_$ 
1process~softkey(8); 
[cnd_ch1 
.select entry ch(1); 
[end slT 
.BEGIH 1 sit & 
, hilight_eff( cnd_z1, cnd_user4); 
, nwijurarieter.slT); 
.EHD; 1 H I i 
[end si2 
.BEGIN I (12 & 
, hilight_eff( end il, end_user4); 
, Mu^aran«tcr{slf); 
,END; I s12 1 
[end s21 
.BEGIN 4 s21 1 
, hili9ht_off( end_2l, cnd_user4); 
, neu_paraneter(s2T); 
.END; & s21 1 
[end s22 
,BEG!N 1 t22 & 
, hilight_off( cnd_i1, cnd_user4); 
, neuj>araneter{s22); 
.END; t t22 & 
[cnd_nag 
,neu~fomat( fnt_log_nag )i 
[a.d__phaie 
,neu fomat. fnt_js-ha»e ) ; 
[end_>2 
.select entry_ch(2); 
[cnd_delay 
,neu~fornat{ fnt_delay ) ; 
[cndjolar 
,neu_fornat( fnt_z_snith ) ; 
[cnd_paran nenu 
,gen_nerMi(PRRAn_n£NU, 0}; 
[end fomat nenu 
,gen"nenu(FWIlATJ!EHU, 0); 
[cnd_p reset 
, recall jreset_state; 
[end local 
,gen_nenu(HPIB_REHU. 1); 
[cnd'scale 
,select_active_function(active_scale); 
[cnd_ref_value~ 
,select_activ*_function(active_ref_value); 
[cnd_start 
,selett_active_stinulus(activt_start); 
[cnd_stop 
.select active stinulus(activ*_stop); 
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[end_ reposition 
, select j.ctive_functtiWartive_ref_^8); 
|cndjkito_scale 
,auto_ecaIe; 
[eiid_center 
,aeleYt_activt_stinuIus(active_eenter); 
[cnd_span 
,select jKtive_stimilus(aetive_span); 
[end response ntnu 
,gen~nenu(WSS%SE_flENU, 0); 
(end «tinulut_n«nu~ 
,9en_ntf>u(STinULlIS_nEHU, 0); 
{end cal nenu 
.genjienutCALJIEKJ, 0); 
[end display nenu 
.genju^ (DISP LAY JEHU, 0); 
[end turicer nenu 
.BEGIH 
, select narker{ active narker J; 
, gen newflMKER REHU, 0); 
, E K D ; 
[end systen nenu 
,gen"ncnu(SYSTEn_n£HU, 0); 
(cnd_prior_nenu 
,prevj,txit_nenu; 
[ cnd_neasu renent_restart 
, neasu rtnent_resta r t ; 
[end donain nenu 
,gen"iw»j(D0fWIH_nBW, 0); 
[ cnd_abo rt^connaSd 
,abort_cc*marrd :* TRUE; 
[cnd_input_data 
,pt^_ib_input_select{ data_input ) ; 
[ CJid^npu^foma tt ed 
,pub_ib_injiut_select. fornatted_input ); 
[cnd_input_rau1 
,pub_ib_input_select( raui_ioput ) ; 
[cnd_inout_rak2 
,pub~ib_input_seltct( ra«2-i.input ) ; 
[cnd_input_rau3 
,pub_ib_input_select( rau3_input ) ; 
[cnd_input_rau4 
,pub_ib_input_select( ra^input ) ; 
[cnd_input_caI_coeff1 
,pub_ib_input_eelect( cal_coeff1_input ) ; 
[cnd_input_cal_CDeff2 
,pub_ib_input select! cal_coeff2_input ) ; 
(cnd~input_caI_coefF3 
,pub_ib_input_select( cal_coeff3_input ) ; 
[cnd_mput_caT_coeff4 
,pub~ib_input_seltct( cal_coeff4_input ) ; 
[cnd_input_caI_coeff5 
,pub_ib_input_ielect( cal_coeff5_input ) ; 
[cnd_input_cal_coeff6 
,pub_ib_input_select( cal_coeff6_input ); 
[cnd_input_cal_coeff7 
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,pwbwib_if>pirt_select( cal_coeff7_input ) ; 
[cnd"input_caI_coeff8 
,pub~ib_input_select( cal_coeff8^inpgt J; 
[ cnd__xnpot_cal__coef f 9 
,rnjb"ib^ini>(t_select[ cal_eoeff9_input ) ; 
[citf~input_eai_coefnO 
,pub~ib_inpijt_select( calj:oeff10_ifts»ut ) ; 
_cn4_input_cal_coeff11 
,pub~ib__jnput_seleet( cal_wff11_inowt ) ; 
[cBd~inputJ_caI_coeff12 
,p«b_ib_input_select( cal_cwff12_input ) ; 
(cnd_block_a ~ 
,pub_ib_input; 
[crrf~output_foraatted 
ipub~ib_output_eelcct( Fomatteo^owtput ) ; 
[ end^outputractive 

,pub~ib_output_select( activejwtput )-, 
[cnd~output_narker 
,piA_jb_outp«t_stlect( narker_output ); 
[ctw~output_otatui 
,pub~ibjwtput_Mltct( omus_output ); 
icnd_output_id 
,pub"ib_output_select( id_output ); 
(cnd_output_data 
,pub_ib_output_oelect( data_output ) ; 
.Qd__wtput_rau. 
,pott~ib_output_seiect( r a u l _ o u t B u t ) ; 
[cnd_output_rau2 
,pub~ib_output_select( rau2_output ) ; 
[cnd__output_rau3 
,pub~ib output select( rau3 output ) ; 
[i^_ewtt*rt_raw4 
,pub_ib_output_te1•ct( raw4_output ) ; 
[ ciid_outpirt_caI_cotf f 1 
,(K*~ib_output_seiect( cal_coeff1_output ) ; 
[cnd_output_cal_coeff2 
,pub"ib_output_seiect( cal_eoeff2__output ) ; 
(cnd_output_cai_coerf3 
,pub_ibj>utp\_t_select( cal_coeff3_output ) ; 
[cnd~output_cal_coeff4 
,pub^ib_output_select( cal_coeff4_output ) ; 
[cnd_output_:al_coeff5 
,pub_ib_output_ieiect( cal_coeff5_output ); 
[cnd~output_cal_coeff6 
.pub,ib_output_telect{ cal_coeff6_«jtput ) ; 
[t*d~output_caI_coeff7 
,pub~ib_output_select( cal_coeff7_output ) ; 
[cnd"ootput_cal_coeff8 
,pub~iti_output_Tielect( cal_coeffS_output ); 
[cnd_output_caT_coeffS 
,p«ti__ib_,output_oelect( cal_coeff9_output ) ; 
[ cnd__output_cal_coef f 10 
,pub~xb_output_se!ect( cal_eoeff10_output ) ; 
[ cnd_output_caI_coeff 11 
,pub__ib_output_select( cal_coeff11_output ) ; 
[cnd__output_caI__eD£ffl2 
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,pub_ib_output_select( cal_coeff12_output ) ; 
(cnd_output_nenory 
,pub__ib_output_t(lect( nenory_output ) ; 
[cnd_.output_error 
,pub_ib_Oittput_silect( error output ) ; 
[cnd~hpib_talk~ 
,pub_ib__output; 
[cnd_sro__nask 
,select_activt_function( active_srot_naek_prinary ) ; 
[cnd_cltar_st«tui 
,clear_«rlal j>oH; 
[cnd_»Ter_.binary 
,pub~ib_fomat_telect( output.binary); 
[cftd_Kfer_ascij 
,pub~ib_/omat_.eelectJ. •oxtput^ascii); 
[cndj<f er_i tee2 
,pub_ib_fomat_»elect( output_ieee_doubIe); 
[end_xfer_ieeel 
,pub_ib_fomat_Mlect( output_ieee_*ingle)j 
[cnd.keycode 
,select_activi_fLtnction( active_keycode ) ; 
[cndj)aif_source 
,pais_tnri7_option (source); 
[cnd_pasi_testset 
,pait_.thru_option (test_set); 
[cnd__psssj)l otter 
,pass_thrv_option (plotter); 
[cndj.ass_display 
,pais_thru_option (user_displayjraphic»); 
[cnd_outputjilot 
,pub_ib_output_ielect (plot^output); 
[end iwnilor 
,BEGIH 
, trap 15 type :* nomal trap 15; 
, T R R PT I ST; 
.EHD; 
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\m JUfiRARY,U6RH.PD851O,U0RK;PI(IsCS;0UTCLRSS>,1 
fCOf.REHl CCnPILE AHD ASSEMBLY JOB FOR 8S10 HCGSOOO LIBRARY. 
!COnnEHT I T DIFFERS FROM LYNN UHEELURIGHT'S UESftRRY 
!CWHEHT BECAUSE DF HARDtlARE WLTIPLER AND REDUCE BCD TYPES (HO 6,?) 
•COnnENT AUO THE G (10DE ADO RE S S IS CHANGED 
•COOHENT 
fconnENT 
•COnnEHT CHANGES **tt*t*t***«****it i*** 
icon/iENT 
!COHflENT 
!COnnENT ALL OF TYPE 6,7 RND 8 REHOVED -ALL BCDS.ECD, BCDL 
ICOnnENT REROVED nBCD6,ffiCD7,neCDXH,nCNV46,IKhV78,nCM 
iconnENT necos 
•connENT 
•COftflEHT REPLACED lYHH'S BCIIPU BECAUSE OF HARDtfflRE HULT 
I connENT 
ICOnnENT OUAD INTEGER DRTR TYPE INCLUDE 
!connENT 
ICORnENT ALSO CHANGED RRE (If LPT ,rPY3 — BOTH I N AFLPT 
•COnnENT AGAIN FOR THE CHANGED BECAUSE OF HAROUARE tHILT 
ICOnnENT 
>connENT EN T R Y P O I H T L O R2G ( I N D I V3) 
.COnnENT CHANGED BECRUSE 8510 £ A O O E IS DIFFERENT FRDfl LYNN 'S 
ICOfWEHT THIS SHOULD BE THE ONLY G flOOE ENTRY POINTS LEFT 
«COnnENT 
iconnENT 
ICDnnENT USEO UITH NO CHANGE nCASE.tlSWT 
•connENT 
•COflflENT 
.BUILD AmTHFUN;DISC«31l32.1;REC»-1276,.V,fiSCII;TEnP 
IBUILD flT£Rntnp;DISC»31,32,1;REC=-127fi.,V,RSCII;TEJlP 
W I L D ASTRtfnp;DISC>3l,32,1;REC>-127S.,V,ASCII;TERP 
IBUILD IK)rV9Xtp;DISC«31,32,1iREC»-1276,,V1ASCU;TEr1P 
IBUILD AKERHELf,DISC"31,32,1;REC»-l27fi,,V,ASCII;TEnP 
IBUILD AFIF0tnp;DISC«31,32f1;REC«-1276,,V,RSCII;TEflP 
IBUILD ADISPLAY;DISCOlr32,1;REC'-1276.,V,ASCII;TEflP 
•WILD RINTRPTt;DISC«31,32,1;R£C«-1274,,V,RSCn;TEnP 
IFILE n68DLLR'niS8KDLLR.n6SK.UPS(]FT 
IC0R6SK snathfun.uork .AnATrtFW,$NULL,17 
ICOnoSK sttm.uork ,ATERritnp,>NULL.17 
ICDH6IK scnv9x.uork ,ACNV9Xtp,tNULL,17 
•COnSSK skernel.uork ,AKERNELt,tNULL,17 
•COn68K sfifo.uark ,AFIF0tnp,8NULL,17 
ICOneBK sdisplay.uork .RDISfLAY.SKULL.I? 
•COfl£SK sintrpt.uork ,AINlRPTt,tKULL,17 
ICOnnENT **«»*«»*« conpile section finished M » M H I . I » » . M I H U « . « I 
'TELL UBRN .PD8510; 1/2 AGSL I B UPDATE COHPLETE 
I TELL JTB.PDS510; 1/2 H6SLIB UPDATE COMPLETE 
IFILE rtenp<fNEtIPRSS;DISC'31,32,1 
I F I U TREETEKT»*rtenp 
IFILE TREEUST=fNULL 
•RUN ASnG8K,nE8K.UPS0FT;Pf)Rn=O 
final ftf U K 
RCPX.ucrk 
AfLT.uork 



585 
4,641,086 

586 

JUHWY.UORK.roSSIO THU, DEC 22. 1983. 10:42 (Ml PAGE 2 

ROUAO.uork 
A0TV3.uork 
RSflRT.uork 
ACASE.uork 
WISfBfln.work 
RKEkwELt 
AFIFQtnp 
RDISPLflY 
RlRlRPTt 
BSTRlH&.uort 
ACAV9Xtp 
Af ITT.uork 
ATERHtnp 
/E 
!PURGE rlibrary.uork 
'SAVE JOlOPASS.rlibrary.iiork 
'TELL USftH .PQ85.0. KIUB UPDATE COHPLETE 
mil LHHI.PD85I0; A6SU8 UPDATE C0HPU.TE 
'TELL JTB.P0851O; KSUB UPOBTE COflPLETE 
(TELL KC.PD8.t-10, H6SUB UPDATE COHPLETE 
•EDJ 
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I job Iirt,Hbrn.pd8510,uorit;pri«CSiO«tci»«i',1 
llhouUwt 
'setjcu jtSerror.O 
i 

fpurge jMterte.work 
Icontinut 
I purge OHbnold 
.continue 
icopy Oflbnload,onbnoid,neu 
lietjeu jcu.O 
IMessage "WfiLOflD" 
!continue 
Ilink68k onbnlo*d,if^load.i40rk,n«bnlMd 
•if jcu<>0 then 
' oetjcu jtlerror,1 
! endif 
{continue 
!protect onemload.uork 
Icontinut 
•protect imbnload.Hork 
i 
I continue 
(purge objold 
Icontinue 
!copy obj,objold,neu 
Icontinut 
Isetjcu jcw,0 
•nessage "TWIH " 
•continue 
IlinktSk obj,lnain.iMrk,loadnop,45 
I if jcuoO then 
• Mtjcu jtterror,1 
! end if 
Icontinut 
! protect obj 
Icontinut 
!protect loadnap 

lif jWerror*0 then 
I Message "*«=«•«! 
I tell Ubm.pdSSIO; 
I tell ucc.pd8510; »«*" 
I tell jtb.pdBSlO; *«=^ 
I tell lam.pd8510; « « 
•else 
! nessage " « « « « « * « : 
I tell Ubm.pdSSIO; 
I tell wcc.pdSSIO; 
I tell jtb.pd8510; 
I tell lani.pd$510; « « 

link done 
link dene 

"•«:=" link done *•«••' 
= « • « • " link done ««««; 
» « " « " link done « « « • ; 

iiiasssa ixnk Failed »: 

• » « ' » link failed « 
»•*•««" link failed « 
I > X » £ : E E link failed » 

link failed 
i hpnail.hpnail.iys;lib=g;*tdin>ripKail2.uork.pd8510 

I shoujcu 
f endiF 

Ipurge jfi8sort2 
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Ifilt cdtuFile*loadnap 
'file cdprfile>uloadsrt.uork.pd8SlO 
'continue 
led 
'continue 
liort 
input loadsort 
output J6Ssort2 
key 13,6 
m d 
'eod 
ipurge loadsort 
Irenane j68sort2, loadsort 

•nessage " * « « > « » « » " * " « 3 x = « » « « « M M > t s done »««=»*»' 
Itell librn.pd!510; «

, : ;
" "

r :
" link sort done >«•««=! 

(tell HCC.pdlStO; « « » * « = = » « « link sort done «»*»«= J 
•tell jtb.pd!510; link sort done 
.Tell lani.pd8510; ««««**«»=» link sort done *•*»««*«. 
Ishowtin* 
^continue 
leoj 
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1,AWRTE\8/-1,d 
r **/,ld 
1,«sr V / 
1,1s/ [0-9A-FJiG.fi}../t\n/g 
9/" M/d 
u » r V/ 
u loadsort 
"SORT 

"IHPUT loadsort 
"OUTPUT loadsort 
"KEY 13,6 
"EHO 

http://KC.PD8.t-10
http://JLlHK.UQRfX.PC.510
http://0-9A-FJiG.fi%7d
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$UST OFF* 
(USLIHIH 
•STWDfWD_LEVEL 'W3000'' 

PROGRAM loao^iepj-uiwrytirewt,output); 

CONST 
ff > ' '; {ASCII fom-fccd) 

lm> : STRIUG[132]; 
hex_line : STRIHG[10]; 
done.breakl ,break2 : boolean; 
Mrk,ni^er1rnunber2 , n t ^ ^ : integer; 
nunberO : integer; 

BEGIN UoJ*up tvwary) 
rewtUnpot, 'INPUT*, 'STMR£0'); 
reuritel output, 'OUTPUT', *NOCCTL'); 

nunberO 0; 
nunberl := 0; 
nunber2 := 0; 
nunoer3 :» 0; 
nunber4 := 0; 
nunberf :» 0; 
iwnbcr£ :> 0; 

UHILI NOT eof(input) DO 
BEGIN .uhile) 

breakl :> falte; 
ftr>ak2 : « f i l o c ; 

readln(input,line}; 
UHILE ( eoln(input) AND NOT eof(input) ) DO 

( rtadIn gobbles up enpty lines ) 
BEGIN {uhile} { so handle then here. } 

urcteln(output); 
rtadln(input); 

END; {while} 
line :~ strrtrin(Une); 
IF { (strlenUine) > 8) AND 

(itrUine.l.Ds' ' ) RHD 
(str(line,2,1)o' ') AND 
( i t r d j n t . M K *) AND 
f EstrUine.i.IKO') OR 
tstr(line,8,1)='r) OR 
(str(line,8,1)='F') 

) 

) THEN 
BEGIN O f ) 

uriteln(output,line); {file nine) 
uritetoutput, ' ' ); 
strdilete(line,1,7); 
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{1st nunber} line :• strltnn(line); 
nark :» strposfline.* ' ) ; 
hexjine :* otrltrin(etrrtrin( itr(line,1,nark-1) )); 
nunberl :• he-x(hex_line); 
strtteletedinc, 1 .nark). 

IF (nunberl o ntmber2) THEH 
breakl : = true; 

line : = strltrin(line); (2nd rwnber} 
nark := strpos(line,' ' ) ; 
hex„iine :* strltrin(strrtrin( str(line,1,nark-1) )); 
number? :> hex{hen_line); 
uritetoutput, (rH)nber2-fManbefi):10 ); 
IF breakl THEH 

uritetoutput, ') 
ELSE 

write(output, ' ' ) ; 
strdelete(line,1,nark); 

line := strltrin(line); (3rd nunber} 
nark :» strpos(line," * ) ; 
hex_iine := strltrin(strrtrin( str(line,1,nark-1) )); 
ounber3 :* l ^ ( r t « x _ l i n e ) ; 
strdeiete(line,1,nark); 

IF (nunber3 O funber4) THEN 
break2 :< true; 

line :» strltnn(line); (4th nunber} 
nark := strpos(line,' ' ) ; 
hexjine :« strltrin(strrtrin( strtline.l.nark-l) }); 
Minbcr4 :» hexthex^line); 
uritetoutput, [iiurter4-mirtbtrg,):10 ); 
IF break? THEN 

uritetoutput, •"•neu"" ') 
ELSE 

uritetoutput, ' ' ) ; 
strdclete(rine,1,narit); 

nunberO :* numbers'; 
line :• ftrltrin(line); (5th nunber} 
nark :» strpoi(line,' ' ) ; 
htx_line :» strltrin(strrtrin( str(line,1,nark-1) )); 
rxnibfrS :« hex(hex_line); 
strdeletetlincLnark); 

hexjine :* strltri«(strrtrin( line )); 
nunberf :* hex(riex_line): 
uritetoutput, (nunber6-nunber5):10 ) ; 
IF (nunberO o ramberfi) THEN 

uritetoutput, '*"neu***'); 

uriteln(output); 
EHD tif} 

ELSE IF ( (strlen(lint) > 7) AND 

(6ttt nunber} 
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(itr(line,2,6) ' 
} THEH 

'IDfiTEl') 
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EXTERNAL IKTEGER TRBLE priv_ib.lun.table.L; 

BEGIN (else if) 
REPEAT 

readlnUnput.line) 
UNTIL ( (strlen(line) > 7) RHD 

(str(line,2,fi) = *KSPnAX') 
) ; 

uriteln(output,line); 
END (else if} 

ELSE 
uriteln(output,line); 

END; (uhile) 

END. {loadnap_sunnary} 
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tTOKL.P^lunplu--" 4 page 0 code begins here -- OOOOOO/FEOOOO to 007FFF/FE7FFF 4 
BEGIN 4 ( 16-bit addressable ] 4 

main. uork. 
•PILE tdgueer.iicrk; iV for uter display address constant 4 riibrary.usrk. 

ractive.wrk, 
COfWTENT This table contain! the private hpib a4dre««et by logical ractvO.uork, 

unit, and several additional iteno that pertain to the entire ractv2.M«rk, 4 hae long declarations — EXTERNALL 4 
instrunent, not to any saw/recall o r instrunent prtstt state. rehtable.uork, instrunent, not to any saw/recall o r instrunent prtstt state. 

rstiiwli.uork, 
GLOBAL IKTEGER TABLE priv ib lun table :* 4 indexed by priv ib lun 4 rcont var, uork, 

4 0 not used 1 31, 4 declared in CPRIVIB, 4 rxnbn.uork. 
& 1 source £ 19, rxtaco.uork, 
t 2 test set 4 20, rsize.work, 
4 3 plotter 4 5, rfo mat. uork. 
4 4 printer 4 1, ntanain.uork, 4 has long declarations -- EXTERNAL.L 4 
4 5 pnv ib_pass 4 31, mtrace.uork, 4 has long declarations — EXTERNALL 4 
4 i source 2 4 19, markO.work, 4 RUST BE LAST ITER IN PAGE 0 4 
4 7 te»t_set_2 4 20, 4 page 1 code begins here - 0O8OO0/FE800O to OOFFFF/FEFFFF 4 
4 S lo_source 4 31, t ( rteyires long address ) ( runs up to stack ) 4 
£ 9 lo~iourte_Z 4 31, rdatap.uork, 

t 10 user device 1 1 31, riolib.Morh, 4 topnisc, uart, topkbd, botkbd, rpg, boi 4 

I 11 us*rjjtvice~2 I 31, routpui.work. 
rends.uork, 

4 12 - 15 f i l l 4 31, 31, 31, 31, rtentrol.tMrk, 
rparser.uork, 

4 a l l actual private hp-ib addresses mist have lun'e <• 15 4 rscreen.uork. 
rscreen2.uork, 

4 16 najor address & 16, rpubib.work, 
4 17 ninor aodress 4 24, rpamtbl.work, 

routib.uerk. 
4 1$ - 31 f i l l 4 31,31,31,31,31,31,31,31.31,31,31,31,31, rtrace2.ucrk, 

rgratic.mrk, 
4 31 user display 4 ueer_display_addrt>se; rbreak.work, 4 31 user display 4 ueer_display_addrt>se; 

ryadc.yerk. 
4 RUST be 32 words (64 bytes) long — one bubble block 4 rconpute.uork. 4 RUST be 32 words (64 bytes) long — one bubble block 4 

n o r rect.work, 
END! rdtngr.usrk. 

real.uork, 
rcalO.uork, 
rpf r.worit, 
rtest set. uork, 
rtine.uork. 
rcouple.work. 
rdguter.uork, 
rannot.MOrk, 
nude.work, 
rarray.ucrk, 
rcircle.work, 
r recall.uork, 
rstds.worx, 
rrtspons.uork, 
rconnand.work. 
rifgam.uork, 
rparan.uork. 
rdelay.uork, 

LrlAIH.IIQRX.PDSSIO THU, DEC 22, 1983, 10:43 Afl PAGE 2 LRA1N. UORK. PD8 510 THU, DEC 22, 1983, 10:43 Afl PACE 3 

rnarkl.work, 4 DUST BE LAST ITEPt IK PAGE 1 4 cpltb: NOLOAD; 

4 page 3 code begins here — 0180CO/FFM00 to 01FFFF/FFFFFF I chdat: NOLOAD; 
4 ( 16-bit addressable ) ( runs into RAn -- global data ) 4 lunpl: NOLORD; 
rtpngr.uerk, narkn: RRn"iFFF2O000H; 4 just RRR reservation, display address 4 
.mtnngr.uork, stack: RAR*FFFF8OO0H; 
nrtngr.uork. 
menu, uork, 
rprivib.work. 
rstinul2.uork. 
rstinul3.uork, 
rutil.uork. 
rfft.uork. 
racttbl.work, 
rtrigtbl.uork, 
raverage.uork, 4h*sjjing declarations — EXTERNAL.L 4 
rfltnath.Hork, 4 has long declarations -- EXTERNAL,L 4 
marker.uork, 4 has long declarations — EXTERHRL. L 4 
mar*3 .uork, 4 RUST BE LAST ITER IN PAGE 3 4 
4 d.g. page begins here 108OO0/F010O0 to 12OOOO/F2OOO0 4 
4 BEWARE of nodules here using fchdata, fchdata2, or fehpFr. 4 
4 Reading is o . k . , but writing is prohibited fron d.g.4 
rtitle.uork, 
rsysten.wcrk, 
marks, work, 
relet.work, 
rditptbl.uork, 
rt race, worn, 
markdg.work, 4—\ Nothing before this should exceed I1098OO 4 
ralphas.uork, 4 | 4 
rjlafafl.work, 4 j 4 
ratable*.uork, 4 j 4 
mathtbl.iwrk, 4 j 4 
rskty.uork, 4 \ These nust a l l be grouped identically uith 4 
rskpos.uork, 4 / lnbnload. 4 
rkiys.work, 4 I 4 
ribt ret. uork, 4 | 4 

rcpltbl.uork, 4 I 4 
rdgtop.uork, 4* I 4 
rchdata.uork, 4 t nust be HQ LOAD belou 4 
rlunpius.uork, 4 j nust be NO LORD belou 4 
marknen.uark, 4 j 4 

rsteck.uork, 4 — / 4 
n 
R0RO00H RRri=FFFFF800H; 4 systen 0 to 100, I/D FFF8O0 to FFFFFF 4 
datap: rttlH^XJOOSOOOH; 4 botton oF page 1 (needs long address) 4 
TPntR; RAIN»f FFF8000H; 4 page 3 4 
title: RAIN=FFF0I000H; 4 dg (long addr) 4 
narkd: RAINsFFF09800H; 
alpha: NOLORD; 
alabe: NOLOAD; 
atabl: NO LOAD; 
natht: HOLOAD; 
tkey: NOLOAO; 
skpos: NOLOAO; 
keys: NOLOAO; 
ibtre: NOLOAO; 
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fK8KL,"Min" 
BEGIN 

THU, K C 22, 1 M 3 , 10:43 Rfl PAGE 1 

GLOBRL INTEGER TRBLE supjn :* Z800; inon it 2800 

IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
•FILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 

• IFILE 
IFILE 
IFILE 
IFILE 
•FILE 
•FILE 
IFILE 
•FILE 
IFILE 

finit.uork; 
cido.trerk; 
fintrpt.uork; 
(kernel.uork; 
fkernel2.uork; 
fkernel*.work; 
fparser.uork; 
crins.uork; 
fFifo.work; 
fdatap.uork; 
cchtable.wark; 
fcontvar.uorx; 
fcontrol.wrk; 
fpublb.work; 
foutio.uort; 
f narker. worn; 
fnenngr.uork; 
fntmgr.uork; 
ctttttage.ucrk; 
f array, work; 
fprivibZ.work; 
fconnand.uork; 
factlve2.uork; 
fch.tab3.uork; 
f recall, work; 

l> for nax ch & 

PROCEDURE botton box; 
PROCEDURE top.key; 
PROCEDURE uart_proeeis; 
PROCEDURE keyboard; 
PROCEDURE rpg; 
PROCEDURE retrace; 

RSSEHBLEt ORI.U *H0700,SR ) ; 

& for recalljtype 4 

EXTERNAL. L; 
EXTERNAL. L; 
EXTERHflL. L; 
EXTERNAL. L; 
EXTERNAL. L: 
EXTERNAL L; 

i Disable interrupts. 4 

recalljtype := Bouerjan_recall; 
init_screen; 4 init_screen calls init_display 4 
init~ch_table; 
init~save_recall; 4 loads DG Rfifl data fron bubble 4 
irint; 
irtn( refrtsh_vctr); 4 enable nenory refresh interrupts 4 

4 nonitor set refresh vector TRAP 14 

innEHT *•* UflRNIHG *«* 
The follouing initialization routines should not do any 
nc* that mitialiie own and global variables. They should 
not, repeat, not do anything to cause any i/o or interrupts. 
Such initialization should be postponed and performed during 
tht initialization of a process. 

SflAIK.UORK.PDS510 

in i t_kemel ; 

THU, DEC 22, 1983, 10:43 All PAGE 2 

tignal_init( entry_ttring_rtady, 0 ) ; 
rttource_init( entry_string ); 
rt*ourtc_init( active_function_rin ) ; 
eignal_init( aborted,~0 ); 
resource_init( group_rtady..rin ) ; 
resource^init( nenory_src); 
reeource_init( trace_narks ) ; 
init_control_variablss; 

initjwstage; 
init~array_updatt_fifo; 
init~keyboard_fifo; 
init_token_fifo; 
imt~»up_brk f i f o ; 
initjKJblic_Ib_fifo; 
imt_top_ni»c; 
init~swp_brk_f if o; 
init_priv_ib; 
init_retrace; 
init_tng; 
i n i O c t i v e ; 
i n i t j r a t i c ; 
reset_nenory; 

ASSEMBLEt RNDX.lt *HF8FF,SR ); 

4 nenory allocation reeource 4 

4 control^ and processing variables 4 

4 initialize nenory allocation 4 

4 Enable interrupt*. 4 

rvn{ create ( 
run{ createt 
run( create( 
runt create t 
run( create( 
run( create( 
run( create { 
run( crt ate { 
runt create( 
run( create ( 
run{ crtattt 
run( create ( 
runt create ( 
run( createt 
runt createt 

RORSfparser 
RMS (botton box 
ADRStrpg " 
ADRS(k»yboard 
ADRS(top key 
AORStuartji recess 
ADRStpriv ib_trq 
ADRStretrace 
AORS(array_update 
flORStcontrol 
A0RStdatajjroc_ch1 
A0RS(data_prcc~ch2 
ADRSthpib listener 
ADRS(hpib'taIker 
ADRS(connand 

) , 2100, 
), Z100, 
) . Z80, 
). zioo, 
). zso, 
). zso, 
) . Z130, 
). zso, 
) . 51200, 
), Z300, 
). zioo, 
), zioo, 
) , ZIOO, 
) . i i o o , 
) . Z200, 

parter_id 
botton_id 
rpg_id~ 
keyboard_io 
top_key_id 
uart_id 
priv~ib_srq_id 
retrace~id 
arrayjipdatt^id 
control id 
chl id ~ 
ch2~id 
pub_ib_in_id 
pub~ib"out_id 
connand id 

IF conditional acquire( trace narks ) THEN 
BEGIN 4 if 4 

partial update_narkt; 
release! trace~narks ) ; 

END; 4 if 4 
preenpt; 4 this preenpt is necessary to schedule the data 

4 processing in order to speed up and sinplify 
4 the sending oF the rau_ready signal by the 
4 yatic. 

SnAIH.UORK.PDiSlO THU, DEC 22, 1383, 10:43 Al PAGE 3 SflARKO.UQRK.PDSSIO THU, OEC 22, 1983, 10:43 RH PRGE 1 

WaKL.P.-narkO" 
BEGIN 

COMDENT This is to nark the end of page 0 progran code. ; 

GLOBAL LABEL narkO; 

narkO: 

ENDS 

http://fch.tab3.uork
http://RNDX.lt
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ItftKLP.-narkr 
Kll« 

THU, K C 22, 1913. 10:43 M 

CORICKT This is to nark the ind oF pagt 1 prolan cpdt. ; 

Cimi LMCL narki; 

«irk1: 

EWK 

THU. K C 22, 1 M 3 , 10:43 Ml PRGE 1 SWnH.UOM.rTjJSlO 

IKWL.P.-narkr 
(EGH 

CDTWEHT Ihi* il to nark tht end »F pagt 3 progran code. 

GLOBAL LMEL nark3; 

nark3: 

EHDI 

SnMKtJG.U0RK.Ptl8S1O THU, DEC 22, 19!3, 10:43 Rn 

nMKL,P,"iurkds" 
lEGIH 

COnnEHT Thii ii to nark int bate of ran ftoragf. ; 

GLOtfil LABEL narkjlcjian; 

nark_dg_baaa: 

EHCrl 

FffiRKEE. UORK. P0S510 THII, DEC 22, U ! 3 , 10:43 Sn PHGE 1 

•FILE fnarkirt.uork; 

PROCEOURE ifiict rtf narktrf nkr ); 
VFILUE nkr; 
IHTEGER nkr; 

IHIEGER PROCEOURE narker_poir,t( nkr, ch ) ; 
VFILUE nkr, ch; 
INTEGER nkr, ch; 

USERS PROCEDURE ch uriur viltitt nkr, ch ); 
VALUE nkr, ch; 
IHTEGER nkr, ch; 

USER3 PROCEDURE narker valut( nkr ) ; 
VALUE l*r; 
IHTEGER nkr; 

USER3 PROCEDURE ch nkr valut(ch); 
VALUE ch; 
IHTEGER ch; 

USER3 PROCEOURE nkr value; 
OUAO PROCEDURE nkr Jtlmilul «jlt( nkr ); 

VRLUE nkr; 
IHTEGER nkr; 

QUAD PROCEDURE nkr atinului value; 
PROCEDURE put narker! nkr 7; 

VRLUE nkr; 
IHTEGER nkr; 

PROCEDURE partial update narki; 
SU8R0UTIHE lapdatl narki; 

EXTERHRL. L: 

EXTERHRL. L; 

EXTERHflL. L; 

EXTERHRL. L; 

EXTERHflL. L; 
EXTERHRL. L; 

EXTERHflL. L; 
EXTERHflL. L; 

EXTERHRL. L; 
EXTERHRL. L; 
EXTERNAL L; 
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SHARKER. U0R1C.PD8510 

n6!KL.P,"narker" 
KGIN 

IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 

fannot.work; 
cnkr.iMrk; 
f active, uork; 
factive2.uork; 
facttbl.nork; 
cch table, uork; 
fchtable.uork; 
fchtab2.uork; 
fchdata.uork; 
fstinuli.uork; 
edisplay.uork; 
Fditplay.uark; 
cscreen. uork; 
ctraee.uork; 
fnenu.uork; 
crins.uork; 
fkemel.uork; 
f narks.uork; 
fconnand.uork; 
cdonain.itork; 
fdispran.uork; 

THU, DEC 22, 1983, 10:43 Rfl PflGE 1 

4 for annotate nkr value 4 

t for comand_token 4 
& for tine_ and tdrjsonain 4 

& for nrt_diip_byte 4 

TYPELENGTH USER3 : 6; 

INTEGER COHSTRNT nax narker := 5; 
INTEGER COHSTRHT coordjiask :> ZOfFF; 

GLOBRL IKTEGER active narker; 
INTEGER refjurker; 

INTEGER TABLE cndjikr := 
cnd_narker_off, 
cnd_narker~l, 
cnd~narker~2, 
cndjiarker_3, 
cnd_narker_4, 
cnd~narker~5. 

INTEGER TRBLE cnd_ref_nkr : = 
crd_no_ref_nkr,~ 
cnd~reF_nkr1, 
cnd^reF'nkrZ, 
cnd~ref"nkr3, 
endure F_nkr4, 
cnd~rtf_nkr5; 

ALPHA TABLE nkr reF off 

SmRKER.U0RX.P0S51O 

" 3 -, 

ALPHA TRBLE nkr_ref_on :« 

delta char*" REF « 1 
delta-char*" REF * 2 ", 
delta char*" REF * 3 
delta char*" REF = 4 ", 
delta"char4" REF * 5 "; 

BYTE TABLE nkr ref_tuffix :« 

IHU, DEC 22, 1913, 10:43 Ail 

blinkjM, blinkjm, 1 
blink_on, 1 
felinkjMi, falink.on, 

•1. blink off, 
'2, blink off, 
'3, blink off, 
'4, blink'ofr, 

blink oFf; 

4 0 
4 4 
1 I 
4 12 
& 16 
1 20 

no ref narker 4 
ref narker 1 4 
ref narker 2 t 
ref narker 3 4 
ref narker 4 i 
ref narker 5 i 

IHTEGER TRBLE Ktivejdtr := 
0, 4 unused 4 
active.narkerl, 
aetive_narker2, 
active_narker3, 
active-narker4, 
active"narker5; 

IHTEGER TABLE chnarker 
0, 4 unused 4 
ch_narkerl, 
ch_narker2, 
ch~narker3, 
eh~narker4, 
ch_narkerS, 
chjate.etart, 
chjate_center, 
ehjate'stop; 

INTEGER TABLE"nkrj)o«itiefl :• 
nkrll_positlon, 
nkr21_position, 
nkr12jotiticn, 
«kr22_ooaitlon, 
nkr13_poiition, 
nkr23_position, 
nkr14jioiition, 
nkr24 joiition, 
nkr15_pooition, 
nkr25_position, 
nkrlfijoiition, 
nkr26_position, 
nkr17_position, 
nkr27_position, 
nkrI8_potition. 
nkr28jiosilion; 

INTEGER TABLE nkr_display 
nkr11_display, 

& gale start & 

4 gate center 4 

4 gate stop & 

Sr.RRKER.I.0RK.PD551O THU, DEC 22, 1983, 10:43 An SnARKER.U0RK.PD851O THU, DEC 22, 1983, 10:43 Ad PAGE 4 

nkr21. 

nkr12 
nkr22 
Rkr13 

nkr23 
nkr14 

nkr24 

nkr15" 

nkr25' 

nkr 16 

nkr26 

nkrt?" 

nkr27* 

nkrll 

nkr28 

dieplay, 
[display, 
.display, 
.display, 
.display, 
.display, 
display, 
display, 
display, 
.display, 
.display, 
display, 
.display, 
display, 

1 gate start & 

4 gate center & 

& gate stop & 

REJECT; 
COnnENT narker on if not 

SUBROUTINE narker_pn_if_not; 
BEGIN & narker on if not 4 

IF (narker state AND Z003E) • 0 THEN & no narkers uere on 4 
BEGIN 4~if 1 & keep sane as seleetjiarktr sequence 4 

hilight_key( cndjikr[acuve_narker], 
cnd_narker_1, 
end-nsrker~off 

narker state :« S8IT( narker_state, active_narker ); 
IF refjiarker <> 0 THEN 4 display refennce narker too & 

narker state :* SBIT( narktr state, rtf_narker ); 
EHD; 4 if 4~ 

END; 4 narker on if_not 4 

http://Fditplay.ua
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3MWKEIC. U0RK.PD1510 

•EJEC1; 
C0W1EHT 

Staaaa*aaaAAeteaaa*e e a a e a s a e e Seat 
a s e e a e a a a a a a a e e a a a a e a i e a a x a a a a a a i 

IHU. DEC 22, 1St3. 10:43 Ml 

aaaeaaeaaaaaeaaaeeaaaaf tasaaaeaeeaaaaea 

EKTUT; 

PROCEDURE select narker! nkr ); 
VRLUE nkr; 
IHIEGER nkr; 
BEGIH 4 eelect narker 4 

hilight key! end nkr(nkr], end narker 1, end narker off ); 
IF nkr J 0 THEN " 

BEGIH i if 1 
narker state :- narker_state RND ZFFC1; 4 tum off narken 4 
IF ( Tactive_function~>* *ctive_narker1) RND 

!active_function <• active'narkerf) 
) THEN ~ 2. turn off active function annotation! & 
select active function! active off ); 

EHO & if & 
ELSE 4 narker <> 0 4 

BEGIH & else 1 
activejtarker := nkr; 
narkerjtate :* S8IT( narker_state, nkr ) ; 
IF refjiarker <> 0 THEM 4 dieplay reference narker too 4 

narker_state := S8IT! narker_state, refjiarker ); 
select active function! active nkr[nkr] ) ; 

EHD; 1 else 1 
E M ; 4 lllect.narker 1 

4 also in narker_on_if_nol & 

SMRKER.UORK.POtSIO THU, DEC 22, 1113. 10:43 Rfl 

•EJECT; 
COnnEHT select ref narker 
BaaaaaaaeeaeaaaeaaeaaaaaaeaaeaaaaaaaaaeaaaetaaaeaaaaaeaaeaAaaa'eaalaaaaaa 
A 

eeaattaetaftaeasaaaaiaaeaaaaaeaeaaaftaaaaeaaeaaeaaaaaaftaeeftaeseea* 

PROCEDURE select ref narker! nkr ) ; 
VRLUE nkr; 
IHTEGER nkr; ENTRY; 
BEGIN 4 select ref narker 4 

INTEGER i, 
j; 

ALPHA active label; 
BYTE POINTER active array • active label; 
BYTE POINTER ref .label; 

IF refjiarker <> 0 ThtN 1 erase deltajfcar fron old ref nkr 1 
charieejoftkey! nkr_ref ©ff[ref_narker]7 

cnd~nkrtref narker], 
IF ref narkir=1 THEN 2 ELSE 1 

); 
IF nkr <> 0 THEH 1 aod delta.char to neu ref nkr 4 

chefHje_ioftkey! nkr_ref on[nkr], 
cnd~i*rfitir], . 
IF (*r*1 THEN 2 ELSE 1 

) ; 

4 add "-N" suffix to the active function annotation 4 
STPNTR! refjaoel, ADRS! nkr_ref_suffix[ Al£FT(nkr,2) ) ) ) ; 
FOR 1 := active narker! UNTIL active narkert 00 

BEGIN 4 for 4 
active label :» active function label[i]; 
FOR j 0 UNTIL i n " 

urt disp byte! AC*S(ective array[j»9]), ref labellj) 1; 
ENO; 4 for 4 ' 

refjwrher :• nkr; 

hili«ht_key! cnd_ref jdtrfnkr], cnd_ref_nkr1, end_no_ref_nkr ) ; 

IF nkr * 0 THEN I tum off delta narker node 4 
select active function! active_previDue ) 4 neu statue 4 

ELSE If (narker_slate AHD I003E) = 0 THEH 4 no narker is on 4 
select narker! nkr ) 

ELSE 
BEGIN 4 else 4 

select_active_function( eetivejtkrlactivejiarker] ); 
narker~state :* SBIT( narker state, nkr )T 

ENO; 4 elee 4 

previouejienu; 

EHO; 4 select ref narker 4 

SBfsWES.UMK.PDSSIO 

•EJECT; 
COrJIEHT 

THU, DEC 22, 13S3, 10:43 Rn 

teaaaaaaaaaaaaaaaaaaj 

* The point nunber of the narker on the specified channel. 
* 0 to nunber of points [not 0 to BOO). 

eseeaaaaaaaaa* .ae taaaaaaaaaaaaaaaaaaaaaaaaataeaaaaaaeaaaa i 
IHTEGER PROCEDURE narkerjoint! nkr, ch ]; 

VALUE nkr, ch; 
IHIEGER nkr, ch; ENTRY 
BEGIN 4 narker joint 4 

INTEGER point, 
i ; , 

4 get point —'0 to 800 4 
point :* point_at_ch_stinulust ch_ouad(chjiarker[nkr],ch), ch ) ; 

4 divide by 2 4 
4 round, not truncate 4 

4 divide by 2 4 

i :* BRIGHT! step.size, 1 ) ; 
point :« point * i; 
UHILE i > 0 DO 

BEGIH S uhile 4 
point :* ARIGHT! point, 1 ) ; 
i :• RRIGHT(i,1); 

ENO; 4 uhile 4 
4 faster uay to do point :« point_at_stinulus/step_site 4 
4 since step.oize is aluays a pouer of tuo. 4 

narker_point :» point; 

EHD; 4 narker_point 4 

SnARKER.UORK.POtSIO IHU, OEC 22, 1S!3, 10:43 AH 

•EJECT; 
COnnENT 
aaaaaaaaaaaaaaaaaaaeaaaaaeaaaeaaeaa. 
a 

' value of the specified mrktr on the specified channel, 

aaaaaaaaaaaaaaaaaaaaaeaaaatatasataaaaaaaaataaaiataaaaaaaaaaaaaaaaaaaaaaa 

USERS PROCEDURE ch narker value! nkr, ch ) ; 
VALUE nkr, ch: 
INTEGER nkr, ch; ENTRY; 
BEGIN 4 ch_narker_value 4 

INTEGER index; 4 index into fomatted data array 4 
USER3 POINTER datajjtr; 4 pointer to fomatted data array 4 

index :« narkerjoint! nkr, ch ) ; 
STPNTR! datajtr, ch_double(ch.f_base, ch) ); 

COflftENT the conpiler does not properly index USER3 pointers yet 
ch narker value :* data_ptr[index]; & OEBUG 4 
STPNTR! datajjtr, NORS!data_ptr) < B'index ) ; 4 DEBUG 4 
ch_narker.value :> datajtr; 4 DEBUG 4 

EHD; 4 ch.narker.value 4 
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•EJECT; 
CORftEHT narker value 
eaaaaaaaaaaaaaBeaeeaeBaaaaaaaaaaaaeaaeaaaaeeaaaaaeeeaaBaaaaeaaaaaaieaaaa 
1 

* value of the specified narker for the current entry channel 
i ~~ 

aaaeaaaaaaaeaaaaaeaeaaaaaaaaaaeeaaeaeaeaeeeaeeaaaaeaeaeasexaeeaeieeeesae 

USER3 PROCEDURE narker value! nkr ) ; 
VALUE nkr; 
INTEGER nkr; ENTRY; 
BEGIN 4 narker.value & 

n»rkerjf»l{tt :» ch_narxer.value! nkr, current_entry_rh J; 
END; 4 narker_value 4 

SV»ffi>.im.Pt)>S10 7MJ, K C 22, 1913, 10:43 PJI PRGE 10 

•EJECT; 

COWIEHT ch nkr value 
eeaBaaaesaaaeaaeaaaeaaaeiaeaaaeaaaeaaaaeeaaeeaeaeaaaaiaseaaeaaXaaaa'aaaea 

4 value of the active narker for the ipecified channel, 

aaaeaaetaeaaaaaaaaeeeeaeeaeaeaeaaaeeeaeaaeaeaaaaaareateeeetaaeeeeaeaeeea 

ilS£R3 PROCEDURE ch nkr value(ch); 
VRLUE ch; 
INTEGER ch; EHTRY; 
BEGIH 4 ch nkr value 4 

USER3 nkr.value. 
ref jaxr_value; 

narher_on_if_not; 
nkr_value :* th_nerker_yalu*( aetive_narkar, ch ); 

If ref narker <> 0 THEH 
BEGIN 1 if 4 

ref nkr value :* ch narker value! ref nirktr, ch ) ; 
RSSEflfJLE! HOVEn.L nkr value, RO-RI ; 

SURP Rl ; 
HOVEn.L ref nkr value, R2-R3 ; 
JUftf R3 ; 
JSRX SUSE ; 
SURP Rl ; 
nOVEn.L B0-R1. nkr value 

); 
ENO; 1 if 1 

eh_nkr.value :« nkr_value: 

END; 4 chnkr.velue 4 

SnR«KER.»0RK.PD!510 THU, DEC 22, 19S3, 10:43 fill PRGE 11 

• EJECT; 
COnnENT • nkr value 
eaaaaaaeaaaaaaaeieeeaeeeaaaaaaataaaeeaaexaeaaaaaeeaeaaeeaaeaaaaaaaTaaaaa 

* value of the active narker for the current-entry_ch. 

seeaaeeBaeaaaaaaasaaaeafteaaaaaasaaaaaaaeaaaaaaaaaaaaaaeaeaaaeiaaaaaaeaaB 

USER3 PROCEDURE nkr value: ENTRY; 
BEGIH 4 nkr_value 4 

nkr value := ch nkr value! current entry ch ); 
EHD; 4 nkr_value 4 

SHRRKER.U0RK.PD8S10 THU, OEC 22, 19S3. 10:43 Rn PRGE 12 

•EJECT; 

COnhEHT nkr itinulua at ot 
aaiBeexaaaaasaaaeeaseeaeaaeaaeeaeaaeeaaBSaaeaaaeeeeeeaeaBa'aaaaaaaBa'aaaaa 
a 
* Returns stinulus value for the point nearest the narker. 

aaaaeaanaaeaaaaaaaeBaeeaeeeaBeaaaeeaaaaaaaaaeeeeeeaeeaeaaaeaaseeaseaaiea 

QURD PROCEDURE nkr stinulus at_pt( nkr ]; 
VRLUE nkr; 
IHTEGER nkr; ENTRY; 
BEGIH 4 nkr stinulus at ot 4 

INTEGER ~ i, 
point; 

point ;a narker_point£ nkr, current_entry_ch ) ; 
i ;a etep si2e; 
UHILE ( i":- RRIGHT(i,1) ) <> 0 DO 

point :» RLEFT(point.l); & nultiply by etep_si2e 4 
nkr_stinulus_at_pt :* entryjnirwli»jt_peint( point ); 

END; 4 nkr_stinuluejtjt 4 
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T H U , K C 22, 19*3. 10:43 Ml P R O E 13 

• E J E C T ; 

COTtnEHI nkr stinulus value 

* 

* stinulus value of the active narker. 

0 U » PROCEDUtE nkr stinulus value; 
BEGIN 4 nkr stinulus value 4 

narker on if not; 

ENTRY; 

IF refjiarker <> 0 THEN 
nkr_stin«lus_value :* nkr_stinulu»_atj.t( activejierker ) 

- - i*r~stiiiulus at ot( ref narker ) 
ELSE 4 rtfjurktr > 0 1 

. «kr_stinuius_value := nkr_stinulus_at_ot( active_narker ); 

END; £. nkr stinulus value 4 

^KER.IX)RX.PDI510 T H U , K C 22, 1983, 10:43 R H PRGE 14 

•EJECT; 
COmCNT 

t t * t * l « l * t**it* * t t t t * i t * 

PROCEDURE put narkcrt nkr ) ; 
VALUE nkr ; 
INTEGER nkr; 
BEGIH 4 put narker 4 

INTEGER "ch, 
d j r t a t e , 
n _ s t a t t , 
x j p o i n t , 
rtrjLitsex, 
nkr end, 

dg_y. 
dg_addr, 
tenp donain; 

INTEGER POIHTER i l g j . t r ; 

4 a preconputed index of [ ch, nkr ) 4 
4 the junp target 4 

4 x_coordinate display contents 4 
4 y~coordinate " " 4 

4 change to "1 I D 2" 4 F O R ch :* 1 T O nax ch DQ 
K G I N 4 f o r 4 

d_state :• ch_integer( ch_d_etate, ch ) ; 
iTstate :* ch integer! rtjTotete, ch ) ; 
t*r_i«dex :* T«kr-1)*nax_ch-t (ch-1); 
rig_addr i«<rj^tition{nkr_index}; 
Hkrjmd : « n*r_iiivfl*y(i*r_indtx] * i d t r j u z e ; 

I F ( T B I T ( narker s t a t e , nkr ) R N D 
( (d state > d snj DR (n state > n an) ) 

) T H E N " 
K G I N 4 i f 4 

xjwint :* A L E F T ( Mrker jwint(nkr,ch), 1 ) ; 
4 tines tuo — tuo coordinates / point 4 

4 uhich trace gets the narker 4 
I F d state d on T H E N 

STPRTR( ogjtr, chjJortletch^tracejjese.ch) ) 
E L S E 4 nenory trace only 4 

S T P N T R ( dg_ptr, chjJoubltEchjijirace_baee,ch) ) ; 

dg_x :* dg_ptr[ xjoint ] A N D coord_naek; 
dgly dg_ptr[ x_point • 1 ] A N D coordjiask; 
dg_eddr :* nove2( dg_addr, dgjc, dg_y ) " 

I F ( (nkr * active_narker) A N D 
(ch ' current"entry ch) 

) T H E N " 
dg addr printch(dg_addr, prinary narker) 

E L S E If nkr <* naxjiarker T H E N 4_nornal narker 4 
dg_ador :* pnntch( dg_addr, narker ) 

E L S E 4 gate narker 4 
B E G I N 4 else 4 

ttnpjlonain := ch_integer(ch_donain, ch); 

SnARKER.U0RK.PDS510 THU, DEC 22, 1383, 10:43 RR PRGE 15 

IF ( (tcnp_donain = tinejJonain) OR 
(tenp donain * tdr donain) 

) THEN " 
dg addr :> printch( dg addr, gate narker ) ; 

END; 4 else L 

IF nkr <« nax narker THEN 
KGIN L it's. 

dg addr ;s printch( dg addr, (nkr * '0) ) ; 
IF ( (nkr * nfjitrtttr) RND 

(ch • current entry ch) 
) THEN 
BEGIN 4 if 4 
dg_addr :> setattribute(dg_addr, blink); 

. --m dg'addr :« printch(dg_addr7 dtlta_char); 
dg"addr :* setattribute(dg addr.blinkoff); 

END;- 4 if 4 
END; 4 if 4 

ENO; 4 if 4 
dg_addr :» jnp( dg addr, nkr end ) ; 

END; 4 for 4 

EHD; I putjiarker 4 

SHARKER.UORK.PD8510 THU, DEC 22, 1583. 10:43 Afl 

•EJECT; 
COfinEHT update narks 

* update narkers, sweep update nark, and first point so that they 
* Follou changes in the data. 
it 

* "partial_update_narks" has no acquire/release so that it can be called 
* by process 0, the idle process. It nust call the routine only on the 
* condition that no one else has acquired the resource. 

PROCEDURE partial updatejiarks; ENTRY; 
BEGIN 4 partial'update narks 4 

INTEGER nkr;" 

FDR nkr :« 1 TO (nax_i«arker • 3) DO 
»utjiarfcer( nkr ) ; 

annot ate j*r_value; 
putjipdetejtark; 
reset j"irstjwint; 

ENO; 4 partial_updat(_nartf* 4 

SUBROUTINE update narks; ENTRY; 
BEGIN 4 updatejiarks 4 

acquire( tracejiarks ) ; 
partial updatejiarks; 
release? trace jtarkt ) ; 

END; 4 updatejiarks 4 

http://ilgj.tr
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smKn.iuM.msv) mi, etc 2 2 . H B J , 10:43 «n P R G E 1; 

• E J E C T ; 
COnnEHT init narkers 
itsaaatfaassttaeeeeassttaesetietfaeesssoassetaeeasiaasseesetalaXteaeaii 
ft 

P R O C E D U R E innjiarkere: E N T R Y ; 
B E G I H & init narkers & 

I N T E G E R nkr; 

refjiarker := 0; 
hillghtj)ff( cnd_deltajiarker, cnd_delta_narker ); 
active narker := 1; 
FDR nkr := 1 UNTIL 5 00 

ehange_softkey( «fcr_ref offlnkr], 
end

-
nkrTnkr], 

I F 5kr«1 T H E N 2 E L S E 1 
); 

selectj«rker( 0 ); 
E H O ; 4. initjiarkere i 

FrMKERZ.kXXU.POJSIO THU. DEC 22, 1*S3, 10:43 Rn PRGE 1 

EXTERHRL INTEGER ictive.narker; 

PROCEDURE eelect narker( nkr ) ; 
VRLUE nkr; 
INTEGER nkr; EXTERNAL. I; 

IFILE fnkr.iaork; 

ENOt 

FflRRKHEn. UORK.P0B51O IHU, OEC 22, 19S3, 10:43 flfl 

EXTERHRL LABEL 
EXTERHRL LABEL 
EXTERHRL LABEL 
EXTERHflL LABEL 
EXTERHflL LABEL 

narkO; 
narki. L; 
nark3; 
nentop.L; 
nark atack. L: 

EXTERHflL IHTEGER nenbotton. L; 
EXTERNAL LABEL nark dg baie.L; 
EXTERHflL [ABEL narkjfg top.L; 

SffARKnEri.kORtr.PDBSIO 

nSSKL.P.-narknen" 
BEGIH 

THU, OEC 22, 19!3, 10:43 fin PHGE 1 

I D E B U G 1 
I O E B U G 1 RFILE cstds2.uork; & for cal_kit_array_fize I 

COnnENT This is to nark the epace for data array allocation. ; 

GLOBAL LABEL nentop: L analleat available address t. 
BUBAL IHTEGER nenbotton; I largest available address & 
GLOBRL DOUBLE ARRAY sine cos[O:1024]; & sine cosine nath tables & 
GLOBAL BYTE RRRRY cal kit array[0:cal kit array size-1]; 1 DEBUG & 

nentop: 

ENOt 
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rtlMltS.UOCK.FOISIO 

PROCEDURE reset f i r f t j o i n t ; 
PROCEDURE p u t j p d a t e j a r k : 

THU, DEC 22, 19t3, 10:43 Ml PUCE 1 

EX1ERHAL.L; 
EXTERHRL. L; 

snMws.mx.pnisio 

rttlKL.P.-iurtit" 
K G I N 

•FILE cehtaole.uork; 
•FILE fehtab2.uork; 
•FILE fehtaU.uork; 
•FILE cdiaplay.uork; 
•FILE fdisplay.wrk; 
•FILE fdiiply2.uork; 
•FILE focreen.uork; 
•FILE fcontvar.work; 
•FILE fdatap.uork; 
•FILE fchdata.uork; 
•FILE etrace.uork; 
•FILE ccal.uork; 

IYTE rjBTFaTT update nark :> 
INTECER CONSTANT user3jiae :» t; 

INTEGER TABLE update j a r x j o e i t i o n : = 
update j a r k ! j o s i t i o n , 
update"nark2 joeition; 

INTEGER TABLE u p d a t e j u r k j ^ t p l a y := 
y p d a t e j a r k l j l e p l a y , 
Update_nark2 d i s p l a y ; 

INTEGER COHSTRHT c o o r d j a s k := ZOFFF; 

IHU, OEC 22, 1H3, 10:44 RH 

t for ch_integer & 
I for currentjcquisltionjh I 

& for dotted blank & 

& for stepped, raujaee and raujut & 
I for "ch_dpjtra", tlne_donain, and tdrjonain & 

& for lueepjode and stepjlie & 
L for d_on & 

L for correction and tuojort & 

SBRRX5.UORX.P0S51O THU, OEC 22, 19S3. 10:44 Rn PRGE 2 

•EJECT; 
KSU1EHT 
*sft&*sl*fti»ist*tts*»*tt*»t**t 
a 
* noves trace positioning vectors to correspond uith the first point 
a of the trace, needs only be done once per trace. 
* also noves channel 1 trace id nark, 
a 
eet*a**iaaxtaaattaeiasse*ai*tt***xiatt**at***«x*aitxiia»**taiiiaai*aa*i 

PROCEDURE reset first joint; EHTI 
BEGIN I reset firstjoint & 

INTEGER ch7 
dgjddr, 

tracej'isplay, 
tracejosition; 

rOR ch :• nax ch STEP -1 UNTIL 1 DO 
BEGIN S fcr 4 

IF ch integerC ch d state, ch ) ' d on THEN 
BEGIN t if S 

IF ch = 1 THEN 
BEGIN & if & 

tracej'isplay :* tracelj"isplay; 
tracejoeition :* traceljosition; 

ENO I if 1 

ELSE 1 ch • 2 1 
BEGIN 5 elee I 

trace_diaplay :• trace2jjieplay; 
tracejoeition :* trace2joeition; 

EHO; 1 else 1 

dgjddr :• dg_read_xy( tracej'isplay, x, y ) ; 
dg~addr := nove2( tracejoeition, x, y ) ; 

EHO; ~ l if i 

IF ch integer{ ch n state, ch ) * n on THEH 
BEGIN I if S 

IF ch > 1 THEN 
BEGIH & if & 

tracej'isplay 
tracejoeition 

ENO I if i 
ELSE S ch = 2 i 

BEGIH I else S 
tracej'isplay 
tracejosition 

EHD; I else I 

SHARKS.WRK.P0BS1O THU, DEC 22, 1983. 10:44 flu 

IF ch integerf ch d state. 1 ) * d on THEH 
BEGIH I if i 

i update channel 1 trace id nark & 
& x and y arc still set fron channel 1 first point reset & 
dg addr :* nove2( trace narki josition, x, y ) ; 

EHO; " 1 if I 

END; I reset_firetjoint i 

• trace1nj*isplay; 
= tracelnjosition; 

trace2nj"lsplay; 
trece2njosltlon; 

dgjddr :« dg_readjy( tracej'isplay, x, y ); 
ogjddr :» nove2[ trace josition, x, y ); 

EHD; I if i 
END: I for t 
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SnfiFtKS.UOHK.POISlO IHU. OCC 2 2 , 1983, 10:44 K1 PAGE 4 

•EJECT; 
COnnENT put update nark 
attittttiatattttaatataaeait.tatttttttteeaaeaaaaateeat«aetsttttatteet*'tatt 
t 

* placee trace update darker on the ecreen during slou sueeps. 

ttattaaaattaaaaieeetaatttatattaaaatttaaftttaaeaaaaaaetaaetataattaaaaaaaea 

PROCEDURE put update jiark; EHTRY; 
BEGIH & put"update nark 2. 

IHTEGER ch, 
paran, 
donain, 
point iwibr, 
o - 9 . » . " 
dgLy, 
dgjddr; 

DOUBLE firstjoint; 
IHIEGER POIHTER tracejrtr; 
DOUBLE POIHTER doublejtr; 

FOR ch := 1 TO nax ch DO 
BEGIH i for & 

dg. addr :* update narkjoaition[ch-1}; 
I F " ( ( ch_integer! chjjtate. ch ) a d_on ) RHO 

( ( chjealt chjuiep_tine, ch ) >= 0.5 ) OR 
t sueepjiode = stepped ) 

) THEH 
BEGIH 8. if I 

STPHTRl doublejtr, chjpjtrstch] ) ; 
first_point :« chjYjuble( chjjale, ch ) ; 

& tracejtr ia the next point to be entered J> 
STPHTR( trace jtr, 

(doublejtr[dp_tracejtr] RHD IFFF07FFE) 

d] x :>'(tractJ>tr[-2J RND coord naak) - 10010: 
dgly :• (tracejtrf-1 ] RHO coordjiask) - X0070; 
dgjddr :* nove2(da addr, d g j , dg_y); 
dg_addr :* printchldg addr, update nark); 

EHD; & if S 
I uill tum off the update nark if the eucep is feat 2. 
dgjddr :* jnp( dgjddr, 

updatejujrhjJieplay[ch-1] • update jarkjize 

EHO; I for 4 

dg_addr :• updatejaujosition; 
ch := currentjcounitionjh; 
paran :» currentjcquisltionjaran; 
donain := ehjotegerlchjlonaln, ch); 
IF ( ( (ch_integer(ch_correctionjiode, ch) = correctjjn) RHD 

(ch~integer(ch~correctior.~typ«, ch) = tuojort) 
) OR 
(chjnteger(ch_gaung, ch) = gate Jin) OR 

SnRRKS.IfORK.P0S51O 1 K I . OEC 2 2 , 1913, 10:44 RTI PRGE 5 

OR 

(donain = tdrjlonain ) 
(donain E tine donain) 

) 
( ( chjeal( chjweepjine, ch ) i« 0 . 5 ) 

( sueep node • stepped ) 
) THEH " 
BEGIH 1 if I 

pointjwibr :* (raujuttperanl - raujaee[peren])/ueer3_eize; 
d g j "» xgrat • pointjnbr*etepjize*(naxjrat/8oO); 
dg_addr : = nove2(dgjodr, d g j , ygrat); 
dgjddr := plot(dg_addr, dg x, ygrat, dotted blank, nomal); 

EHD 1 if 4 
ELSE 

dgjjddr :* jnp( dgjddr, 
updatejaujjisplay a updatejaujize 

END; t pvtjaooatejwrh I 

ENOt 

FnflTKFUH.U0RK.PDS51O 

EXTERNAL RERL 
TuoPi, 
Pi, 
P I 2 , 
Pi4, 
Pi8. 
Sqrt2, 
epeedjf„lightjir, speedjf^lightT 

THU, OEC 2 2 , 1953, 10:44 fin Sf)RTHFUN.U0RK.PD851O THU, DEC Z2, 1933, 10:44 fin PAGE 1 

n6SKL,P,"nathfun" BEGIH 

USE REGISTER 0-G.8-II; I becuaae of uae i n t d j i n d o u l 

RFILE npytable.uonk; 

REAL COHSTRHT 
S O 2 P 1 : ' 2 4 D 4 1 3 D O 2 , S 0 2 m . - I G f i O 9 E £ F F ; 

& value ( . 5 to 1 ) * 2**23 plue exponent! 
GLOBAL REAL CONSTANT TuoPi:=r64S?E0O3,Pi:=26487£DO2,Pi2:=I64S7EDO1, 

Pi4:tX6487EDOO,Pi8:"Z6487EDFF,Sort2:=Z5A827A01, 
deg_to radians :• 1 .745329258-2, 
speed of light a i r :* 2 .9969798 , 8, barr paper R294& 
s p e e d j O i g h t " :• 2 .997925*8; 

REAL PROCEDURE SBRl(X); VALUE X; REAL X; 

REAL PROCEDURE COS(X); VALUE X; REAL X; 

EXTERNAL; 

FORUARD; 
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OT7HfUH.UORK.PD8610 THU, DEC 22, 19(3. 10:44 I 

•EJECT; 
«£«L PROCEDURE TEHI(I); VRLUE I; IHTEGER I; EHTRY; 

BEGIH RERL TABLE P»R10:=1»10,1I5,1I2,10: 
IHTEGER TABLE EXPH:=10.5.2,1; 
REAL POINTER PTRsREGISTER 9; 
INTEGER POINTER PTI=REGISTER 10; REAL X=REGIS!ER 5; 
INTEGER X»REGISTER 6; 
X:*ABS(I): 
STPHTR(PTR,HDRS(PURIO)); 
SIPHTR(PTI,RDRSIEXPH)); 
*:»1; 
REPEAT 4 00 BEGIH 
1WIII K«PTI 00 BEGIH X;.X»PTR; K:=K-PTI; EHO; 
STPHTR(PIR,R0RS(PTR)t4); 
STPHTR(PTI,A0RS(PTI)»2); EHO; 

TEM:=IF K O THEH 1/X ELSE X; 
END TEHI; 

smiHFLW.uont.Ptasio THU, DEC 22, 1913, 10:41 Afl PAGE 3 

•EJECT; 
REAL PROCEDURE CHEBY(X,R,H,1); VALUE X,N,T; 
RERL R.X: IHTEGER H,T; 
BEGIN RERL POINTER PC-REGISTER 9; 

REAL TN.REGISTER 10,IHl*«E6ISIEt 5,TN2'REGISIER 6.TVAL-REGISTER 4; 
STPHTR(PC.ADRSIS)); TVAI:*0; 
CASE T DF BEGIH 
BEGIH TNI:'1.0; TH2:»X; X:>2«X; ENO; 
BEGIN THI:-TH2:«X; X:*X«X*2'2-2; EHO ODD; 
BEGIH 1H!:«1.0; X:*TH2:»X»X«2; X:*2»X-2; 1H2:*TH2-1; END EVEH; 

END CASE; 

REPEAT N-1 00 BEGIN 
TVAL:'PC*TH2'TVflL; 
TN:«I»I; TN1:-IN2; TN2:*X*TN1-T«; 
STPNIR(PC,ADRS(PC)«4); ENO; 

CHEBY:.PC«IN2»TVRL; 
END CHEBY: 

SHATHFUH.UORK.PD8510 THU, DEC 22, 19S3, 10:44 An 

•EJECl; 
RERL PROCEDURE TUOX(X); VALUE X; REAL X; ENTRY; 

BEGIH BYTE XP"X>3,XPSV; REAL PX'REGISTER 5,0X*REGISTER 6; 
BOO LEAH J; 

COWEHT 

x 2 2 2 2 
2 » (Q(x )»xP(x ))/(([x )-xP(x )) 

, « COnfllTER APPROXinATIOHS by JOHN F. HART (JOHN UILEY) 
P9 102 epprox 1060; 

SRVE(X); X:*ABS(X); 
XPSV:»X; X:'X-XPSV; J:«X>.5; IF J THEN X:*X-.S; 
0X:«X"X»25.03911;___ 
PX:"«.677839*X;" 
X:*(OXtPX)/(CX-PX); 
XP:«XP«XPSV; ASSEnBLE(SPC); 
IF J THEN X:*X»So.rt2; RESTORE(PX); 
TUOX:=IF PX<0 THEH 1/X ELSE X; 
EHD TNOX; 

RERL PROCEOURE EXP(X); VRLUE X; RERL X; EHTRY; 
EXP:=IU0X(X*1.442695); 

SnATHFUH.UDRK.P08S10 THU, OEC 22, 1983. 10:44 An PAGE 5 

•EJECT: 

RERL PROCEDURE SIH(X); VRLUE X; REAL X ; ENTRY; 
BEGIH RERL TABLE 

SINE:..44C»»58,-1.M63354»-2,2.497S773e-4,-1.»232S»!-S,S.2492E*-9; 
COnnEHT 

k 

SIN(iX) > 2 J U m w T I O K (-1) J (e)T (X) 
2ktl 2kt1 

,*1 For thit epproxinetion oee HART pg113; 

IF A8S(X)>IuoPi THEH X:*X HOD TuoPi; 
IF X<0 THEH SIH:-SIN(-X) ELSE 
IF X>Pi THEH SIN:*-5IH(X-Pi) ELSE BEGIN 

IF X>Pl2 THEH X:>Pi-X; 
3IH:=IF XM>i4 THEH C0S(Pi2-X) ELSE 2«CHEBY(X,SIHE.4,1); 

EHD; END OF SIN; 

REAL PROCEDURE COS(X); VRLUE X; RESl X; ENTRY; 
BEGIN RERL TABLE COSINE:* 

. 76519768,-.114 »34l,2.476S39t-3,-2.093833*-5,9.422344»-S; 
COnnEHT 

k 
C O S ( J X) • 2 SUIfflRTION (-1) J (j)T (X) 

2k . 2k 

1*1 For thit epproxlMUor. Me HftXT pe113; 
X:*ABS(X); 

If X)T«Pi THEN X:rt BOO TwPi; 
IF x>Pi THEH C0S:*-COS(X-Pi) ELSE 
IF X>Pi2 THEH COS:»-C0S(Pi-X) ELSE 
C05:*IF X>Pi4 THEN SI«(Pi2-X) ELSE 2KrIBY<X,rjBI»E[1I,3,2)i 

COSIHE; 

EHD COSIHE; 
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SnATrJUN.U0kXPDS510 THU, DEC 22, 1983, 10:44 W1 PBOE 6 

•EJECT; 

RERL PROCEDURE AIAH(X); VALUE X; REAL X; EHTRY; 
BEGIH RERL TRBLE RRCTRH:' 
0.39782473,-5.246795e-3,1.24SS722'M,-3.S2)176&i-6, 
1.0832t70BR-7,-3.5O684S1«-S; 

COnnEHT 

RTRH(t) « pi/8 • SUH R T (x) 
X 2k«1 

2k<1 
A = 2 r /(2kt1) 
k 

r • TR«(pi/1«) x • (si>rt(2)«1 )t-1 / (t<irt(2)-1)tt1 

Mf CHEBYSHEV rtETHODS IN WtJERICAL rmOXinRTION by 
. TIHRTIH WERY SHYDER (PRENTICE HALL) pj, 52 ; 

IF X<0 THEH AIAH:-ATAH(-X) ELSE 
IF X>1 THEN ATAH:=Pi2-RTHN(1/X) ELSE 

RIAH^PiBtCHEBYIISKPiax-IJ/ISOZnl'XtlJ.ARCIAH.E.I); 
END AkXIAHGENT; 

SnA1hTUN.U0fX.FHS510 THU, DEC 22. 1913, 10:44 An PAGE 7 

•EJECT; 

REAL PROCEDURE BESKX); VALUE X: REAL X; ENTRY; 
BEGIN 
REAL TABLE BESI1:«12?.73343,190.49432.82.489O3,22.274819,4.O116738, 

.509493365..O47718749,3.41 B332t-3,1.924694*-t,8.73832»-6, 
3.26091S-7; 

REAL TABLE BESI2:'.3991SSI5,6.27t24«-3,2.2511«-4,1.527878S-5. 
1.57817BB-6.2.270838-7; 

X:»BBS(X); 
BESI:=IF X<-8. THEH BESIKCHEBY(.12S«X,BESI1 [1),9,2) ELSE 

(BESI2«CHEBY(S./X.BESI2|1],5.O))«EXP(X)/S0RT(X); 
EHO; 

SnATHfUH.I«JRK.PDS510 THU, DEC 22, 1583, 10:44 An PAGE 8 

•EJECT; 

COnPLEX PROCEDURE exp cnplx( val ); VALUE vel; COnPLEX vel; EHTRY; 
BEGIH 
COnPLEX result; 
REAL realjral * val, inag_val • val • 4; 
RERL real result * reeult, inag_reeult • result » 4; 
REAL ter.pl 

result :* COnPLEX( COS( ina9.vil ) , SIH( ina«_val ) ) ; 

IF real_val * 0.0 JbaU teat V I THEH 
BEGIN 8, real part of input 2ero & 
tenp :• TUOX( 1.4426S5 « real.val ); 
real_result ;= tenp * real_result; 
inaLresuit. :=Jenp * inag'reeult; 
ENO if; 

exp_cnplx :• result; 
END exp_cnplx; 

SPJTHFUX.U0RK.PD8510 THU, OEC 22, 1983, 10:44 Rn PAGE 9 

•EJECT; 

REAL PROCEDURE U3G2IX); VALUE X: RERL X; EHTRY; . 
BEGIH REAL TABLE LOGH:-.49875,1.241se-3,5.5557!-S,2.969f«?-8; 
REAL TABLE SCAL£:-2.5,2.0,1.75.1.5: 
REAL TABLE L0GSCL:=1.321928,1.0,0.8073543,0.5849625; 
BYTE XP=X«3.XP5V; INTEGER XB-X.H; 

COTUTEHT 

los2(t) • .5 * SUB B T (x) 
k 2k. 1 

X = lt-eqrt(2))/(1.sqrt<2)> a („rt(2).1)/(sqrt(2)-1) 

r • (2-.2S -1 ) / ( r.25 »1) • S.642723372B-2 

2k<1 

A « r /(2k.1) 
k 

eee CHEBYSHEV METHODS IH NUHERICAL RPPROXinflTIDH by 
BARTIH RVERY SHYDER (PREHTICE HALL) 09 52; 

N:-RLEFT(xn,4) AHD 3; 
XPSV:-XP; XJ:-0; BSSEnBL£(SPC); 
X:>X»SCALE|H); 
X.-(X-Sqrt2)/(X>5qrt2)»5.S2S427; 
L0G2:'XPSVt.S-U>GSCL[X]iCHE8Y(X, L0GA.4,1); 

END L0G2; 

END! 

http://ter.pl
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•iv« r ,r reference or l * t i r me 

REAL PROCEDURE UK(X); VRLUE X; K « l X: ENTRY; 
L0G:»10G2(X)«.M10299; 

K i l l PltOCEOlaTE L»(X); VRLUE X; REAL X; ENTRY; 
U:>LOU(X)'.•9314711; 

UAL PAOCEDURT TAH(X); VALUE X; HEAL X; ENTRY; 1RN:*SH(X)/C0S(X); 

RERL m C E M K lENX(X); VRUIE X; REAL X; ENTRY; 
TEN»:.T«K(X»3.321921); 

THU, KC 22, 1913, 10:44 Ptl 

•Rfl mtMbl.7,-311,UM.P0J510 9/3/tr 
u i i m 

' 33 M i n t [ M 2 t M l * — I M n t l , M tMTX M i , 
« 0 - 3 » 
' C r u M by a PASCAL progran — saathtU 

ENT log t a U t 
1 M tab l i DEC -327CS 

OEC -31311 
DEC -29900 
DEC -2IS29 
DEC -27198 
DEC -25903 
DEC -24(42 
BCC -23414 
OEX -2221? 
DEC -2VS50 
DEC -19911 
OEC -18799 
DEC -17712 
DEC -1(450 
DEC -15*11 
DEC -14594 
DEC -13S9J 
DEC -12(24 
DEC -11K9 
DEC -10733 
DEC -9115 
DEC -•914 
see -•031 
DEC -71B3 
DEC -.312 
DEC -5475 
DEC -4453 
OEC -3145 
DEC -3050 
OEC -22(9 
OEC -1500 
DEC -744 
OEC 1 

aaaaaaa 
a 33 point aretan tabl i ( 0 - 4 5 deja ) 
* Croatia] by a PASCAL profrsn — Mathtbi 
aaaaaa. 
ENT atn t a b l , 

atn tabl i DEC -327(8 
DEC -3210? 
OEC -31424 
OEC -30719 
DEC -29992 
DEC -29242 
DEC -28449 
OEC -27(71 
DEC -2H49 

IHU, DEC 22, 1913, 10:44 R 

DEC -2(002 
DEC -25130 
KC -24232 
KC -23307 
DEC -2235< 
DEC -21379 
KC -2037( 
KC -19341 
KC -11290 
KC -17208 
OEC -1(101 
KC -14970 
KC -13815 
KC -12(31 
KC -11440 
KC -10222 
DEC - I 9 K 
KC -7734 
KC •(4(7 
KC - 5 1 » 
KC -3900 
KC -2(09 
KC -1304 
KC 0 

• LOOKUP TMLE — contains t?-bit I Quart r M t .aloes f r o . .25 to 1 
* uhich have bttn rounOee' u , fron a 24-blt valut. Inert is an aoeiaMel 
* poaitlv, a iy i b i t (0) anal a significant b i t (1) uhich accounts for 
• th« 17tH bi t ptr 1(-bit tfttry. 
' Asterisks indicate values which hevt been rounaM up by 1 b i t . 

EHT sort tb l 
sqrt tbl EQU '-(4 

HEX 0000 
HEX 03fB 
HEX 07C1 ' 
HEX OBIS 
HEX Of!? 
HEX 134( 
HEX ItfS 
HEX 1A9E « 
HEX 1E37 
HEX 21CS * 
HEX 2549 > 
HEX 2IC1 
HEX 2C30 • 
HEX 2f94 
HEX 32EF • 
HEX 3M0 
HEX 3919 • 
HEX 3CC9 ' 
HEX 4000 
HEX 43!f 
HEX 4656 
HEX 4976 • 

RI«THTBLU4m.Ptl510 

HEX 4C8E 
HEX 4F9E 
HEX 52RI 
HEX 55M 
HEX 58A7 
HEX 5B9C 
HEX SESB 
MX (174 
HEX (454 
HEX (733 
HEX (AON 
HEX KDB 
HEX lit? 
HEX 72(0 
HEX 7S2C 
HEX 77EA 
HEX TMl 
HEX ?0S3 

HEX acoo 
HEX mn 
HEX I54C 
HEX 87EI 
HEX S*l( 
HEX »1C 
HEX tf AC 
HEX 923C 
HEX 94C( 
HEX 974B 
HEX 99CD 
HEX 9C4B 
HEX 9CC4 
HEX R13B 
HEX H3R0 
HEX K1C 
HEX RU7 
HEX HREF 
HEX AD53 
HEX AFB4 
HEX B212 
HEX S4(C 
HEX B6C3 
HEX Ml 7 
HEX OKI 
HEX BOSS 
HEX COCO 
HEX C24I 
HEX C48C 
HEX C(CE 
HEX C900 
HEX CB49 
HEX C0B3 
HEX CFB9-
HEX 01EO 
HEX D41F 
HEX 0(40 
HEX DS79 

IHU. KC 22. 1913. 10:44 All PRGE 3 
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K X o m 
HEX DCCa 
HEX K E F 
K X £111 
K X E3X 
K X E W E 

K X va 
K X E982 
K X EMI 
HEX E D M 
K X EFtE 
K X F1CE 
K X F3D9 
HEX FSE6 
K X F7F0 
K X F9F7 
K X FIFE 
K X FOFF 
HEX 0291 

IHU, KC 2 2 , 19J3, 19:44 K1 PIKE 4 

difftranct between S Q R T ( I ) JIM iMt tMl, entry 

wrE: PrccisiM nrnrt era bound to occur uaing rhiot ntthod of 
canevtuvf oauero r M t , out to lineer interpolation bttuttn table 
o n t r i n ana] rfjtvdiiuj/truncMion t r r o r , . 

leeed on an eaeuaistivt Mtrch of a l l boMiblt nonujliztd 16-bit 
n a n t i o M valuta with add 1 even tnaaianm. there ia at noot, a 
1 LSI precieiM arror which occur! i n 29. SZ of tht rtaulto una r t : 

161 art 1 LSI under tht actual valut fron which 
98 art canaattd Fran the uottr 1/3 of tht tablt 
TX art connaited f ran tht loatr 2/3 , f tht table 

13.252 are 1 LSI over tht actual valut fron uhich 
12.7SZ a n ceeiauted fron t h t unptr 1/3 of the table 
O.SOZ are connoted Fron tht lower 2/3 of tht tablt 

Tht unptr part of tht tablt contain* tnal ler valuee and tht lower 
part "of tht tabl t contoino larger valuta (approaching 1). 

smiHTiLkna . n i s i o 

(LIST OFFI 
I U 3 U X I T I 

THU, KC 22, 1913, 10:44 *fl PUCE 1 

mam MHauimn.imnny. 
const 

radiane . ta j lego 
txo.radians s c a l i n g 
inteter_eceiing 
ln_tcaling 
ridi4ni_of_aS_4*5 
logJO_e 

• 5.7J9S7795l31E1i 
< (. 13592315154E-03; 
• 3.276J0OW000C4 ; 
• 4.7274231E4; 
' 0.715391: 
• 0.4343945; 

{3S0/2«p1> 
(Z'pi/1024) 

<32768/(log<2)'ln<10))> 

TVPE IHTECCI ~3276t..3276l: 

f1 :T«T i 
val. 
atan, 
109-2. 
caaint. 
Bint. 
ang:U»0«£»l: 

(ataaaaaaaaaaeataaaaeaansaaxaeaxeeanaanaeaaaeaeaeaaaaeaeaeasiixaaaaaaea) 

Create, en 1025 point ainc/cMint table. The output ia a *) 
KSMPL f i l e . There are 1025 entrie*. The f i r e t entry ie *) 
•in( 0 ) ( I t bite integer J and than coaine( 0 ) ( again !< b i t , )* ) 
then angle a* increnent by 2"Pi/l024 radiane. The valuee are 
ecaled by 32761, but eince *32761 l l not a valid representation 
i t ie l i n i i e d to *32767. 

(teeaaaeeaaeaaeeeateeaetMeMasaataataaeaaaaaeaaeeeaaieaaaaaii 
PxOCOjnJ ,ine eoaine; 
V M irvjax:I»IEG£X: 

WITEUKfl,'«««««•••); 
UFJIEUKfl.'" 1025 pt (2 Pi radiane) ain/coe table (aint f i r a t ) ' ) ; 
UXITEUKfl,'* Each rteult 16 b i t Integer icaled by 327S7 ' ) : 
UXITEUKfl,'" Created by a P4SCPL progran -• enathtbl'); 
u n n e u i ( f i , ' « • " » • • ' ) ; 
WIIEUKfl . ' EHT l ine coe'): 
WITE(f1,'eine coo 

FOP index :• 0 TO 1024 00 
KGIH 

ang : > index * tuo radiane o c e l i n g ; 
e ine :• i n t e t e r _ e c a t i n g * SlH( ang ) ; 
coaine : " i n t e t e r ~ e c a l i n g * C0S( ang ) ; 
ang :• ang • r i d l a n e j O i d e g e ; 

WlHIILUtXtK.POISlO THU. KC 22, 1913. 10:44 Ml PAGE 2 

{ l i n i t nax value to 2*15 - 1 I 
IF t i n t > 32767.499 T W H eine :• 32767.0; 
IF ceeint > 32767.499 T K N cotine :• 32767.0; 

l U I T E U K f l , ' KC', eine:7:0,ang:l2:6); 
W I I E U K f l , ' KC , ,coeine:7:0); 

EHO (index lea, ) ; 
EHO (oine_coolnt); 

rlOC!00f£ Ion tabl t ; 
V M inaaa:»iEGU; 

KGIH 

WIIEUKfl, • a a e . a i a - ) . 
WIIEUKfl,'* 33 Mint 10g_2 table ~ nantioea part only' ) ; 
WIIEUKfl.'* » - 3 tt ' ) ; 
WIIEUKfl,•« Created by a PPSCHL progran _ enathtbl'); 
WIIEUKfl,'*""«•••); 
lUITEUKfl,' EHT l o n i a n l , ' ) ; 
WnEt f l, 'Itg_table ' ) ; 

Flat index :• 0 TO 32 DO 
KGIH 

val :• 0.5 • (index/64.0 ) ; 
lat_2 :« In ecalina * ln( val ] ; 
lnt_2 :• la j .2 • 

integtr.eceling • 0.4 a loj_10_t / ( val « val • 1192.0 ) : 

WIIEUKfl.' KC ' . l o t 2:7:0); 
EnWinekxJooe), 

£W(loe_tenlo): 

(' eeaeaeeaaaaaeaeieaaatateaiaeiaai leaaaaateaateaeaaaiaaaaaiii 
(eaaaeateieaaiaaaiaaeaai 
P I K E D W a t n t a b l e ; 
V M i n d e x : IXTEGEI; 

iiai*t*aaatiaiaa*ate*aeaa«i 
aaaaaa) 

aaaa) 

• ITEUKM,'«•«•••••); 
MITELXtfl ." 33 point arctan table ( 0 - 4 5 degi ) ' ) ; 
U»ITEL»(fl,-« Created by a PP.SCHL progran - enathtbl'); 
W I I E U K f l , ' * " * " " ' ) ; 
WIIEUKfl . ' EHT atn table' ) ; 
WITE(fl. 'atn.table T ) ; 

FOX index :> 0 TO 32 DO 
KGIH 

val :• ( 32.0 - index ) / 32.0: 
atan :• •integer aceling * arctan( val ) / radiant of 45 deg; 
val : " -2«val /"(I • Z'val'val < val'val'val<val T; " 
atan :• atan • 
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0.6 a integer ecaling * val / 8192.0; 
IF atan < -32768.0 IHCH atan :> -32768.0; 

W I I E U K f l , ' OEC ' .atan:7:0); 
Cavtudtx.loop) 

EH0<atn table); 
. . . a . . . . . . . . . . . . . . 

(
............................................................. 
M O C E M t E et/t table; 
ICGIH 

WZTELH(f1, '»•); 
W I I E U K f l , • a a . . . a . . i . . . a . . a , . a . . . . . . . . i . a . i . . . . ) ; 

W I I E U K f l . 
'• LOOXUP T M L E — containe 17-bit eewert root values fren .25 to 1 ' ) ; 

WIIEUKfl, 
'* uhich have Veen rounded up fron a 24-bit valut.There is an eeouned'); 

UHITEUKfl, 
'* paeitive eign bi t ( 0 ) and a eignificant b i t (1) which accounts f o r ' ) ; 

WIIEUKfl, 
•* the 17th b i t per 16-bit M t r y . ' ) ; 

WIIEUKfl. 
> a Heteriska indicate valuee which have been rqiinaed up by 1 b i t . ' ) ; 

UHITEUKfl ,'*******•*•**•***•*"*•"'). 
WIlEUKfl, ' ' EHT a t n t b l ' ) ; 
UXITEUKfl,'eqrt t b l EDO « : G4'); 
UHITEUKfl,' HEX 0000'); 
UHITEUKfl,' K X 0 3 f l ' l : 
UHITEUKfl,' KX07E1 " ) : 
w i r E u K f i . ' K x o a n ' ) ; 
WIIEUKfl . ' KXOF87'); 
UXITEUKfl,' HEX 1346'); 
WIIEUKfl . ' KX16FI ' ) : 
UXIIEUKfl.' HEX 1H9E " ' ) ; 
UHITEUKfl.' HEX IE37'); 
UHITEUKfl.' HEX 21C6 •') ; 
UXITEUKfl.' KX 2549 ••); 
UXIIEUKfl,' KX21C1'): 
UHITEUKfl,' KX 2C30 >'); 
lUITEUKfl.' KX2T94'); 
UXITEUKfl.' HEX 32EF " ) ; 
I t t l lEUKf l . ' HEX 36*0'): 
UHITEUKfl,' KX 3319 •') ; 
UXITEUKfl.' HEX 3CC9 * ' ) ; 
UXIIEUKfl.' HEX 4000'); 
UXITEUKfl,' HEX4J2F'); 
UXITEUKfl,' HEX 4656'); 
UHITEUKfl,' HEX 4976 • ' ) ; 
UXITEUKfl.' HEX4CSE •') ; 
UXITEUKfl.' HEX 4F9E'); 
UXIIEUKfl,' HEX 52M a - ) ; 
UXIIEUKfl.' HEX 55«B " ) ; 
WIIEUKfl . ' HEX 5817 «•); 
lUITEUKfl,' HEX 58SC * ' ) ; 
UXITEUKfl.' HEX SCIS •'); 
UHITEUKfl,' HEX 6174 " ) ; 
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URITEUKfl,' HEX 6456 ' ) : 
tJRIIELHCf 1 , ' REX 6733 « ' ) ; 
URITEUKfl,' HEX 6R0R » ' ) ; 
URITEUKfl,' HEX 6CDB'); 
W I I E U K f l , ' HEX 6f»7 » ' ) ; 
URITEUKfl.' HEX 726D'); 
URITEUKfl.' HEX 752E'); 
URITEUKfl,' HEX 77ER'); 
URITEUKfl,' HEX 7RR1'); 
URIIEUKfl,' HEX 7053 " ) ; 
URITEUKfl,' HEX 6000'); 
URITEUKfl,' HEX 82RS'); 
URITEUKfl,' HEX S54C • ' ) ; 
URITEUKfl,' HEX 87E9'); 
URITEUKfl,' HEX I f l l t • ' ) ; 
URITEUKfl,' HEX nic); 
URITEUKfl,' HEX tfRE'); 
URITEUKfl,' HEX 923C • ' ) ; 
URITEUKfl," HEX 94C6 » ' ) ; 
URITEUKfl,' HEX 9748'); 
URITEUKfl,' HEX 99CD » ' ) ; 
URITEUKfl.' HEX 9C4B » ' ) : 
URITEUKfl,' HEX 9EC4'); 
URITEUKfl,' HEX RI36 •' ) , 
URITEUKfl,' HEX R3H0'): 
URITEUKfl,' HEX R61C " ) ; 
URITEUKfl.' HEX H887'): 
URITEUKfl,' HEX HREF " ) ; 
URITEUKfl,' HEX H053'); 
URITEUKfl,' HEX RF94'); 
URITEUKfl,' HEX •212 • ' ) ; 
URITEUKfl,' HEX 846C • ' ) ; 
URITEUKfl,' HEX B6C3'); 
URITEUKfl,' HEX 8917 « ' ) ; 
URITEUKfl,' HEX 8968 « ' ) ; 
URITEUKfl,' HEX 8085'); 
URITEUKfl,' HEX COOO'); 
URITEUKfl.' HEX C248 » ' ) ; 
URITEUKfl.' HEX C48C); 
URITEUKfl,' HEX C6CC'); 
URITEUKfl,' HEX C90D'); 
URITEUKfl.' HEX CB49'); 
URITEUKfl,' HEX CD!3 « ' ) ; 
URITEUKfl.' HEX CF89'); 
URITEUKfl,' HEX 01EO'); 
URITEUKfl,' HEX D41F « ' ) ; 
URITEUKfl.' HEX D64D'); 
URITEUKfl,' HEX D879'); 
URITEUKfl,' HEX DRR3 * ' ) ; 
URITEUKfl,' HEX DCCR'); 
W I I E U K f l . ' HEX DEEF « ' ) ; 
URITEUKfl,' HEX E l l l • ' ) ; 
URITEUKfl.' HEX E330'); 
URITEUKfl,' HEX E54E •') ; 
URITEUKfl.' HEX £769 * ' ) ; 
URITEUKfl.' HEX £982 » ' ) ; 
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HER EMI •*); 
HEX EMC'); 
HEX EfBE « ' ) ; 
HEX FICE * ' ) ; 
HEX F308'); 
HEX F5EG']; 
HEX F7F0 » ' ) ; 
HEX F9F7 * ' ) ; 
HEXFBFC * ' ) ; 
HEX FDFF'); 

URITEUKfl/ 
URITEUKfl/ 
URITEUKfl/ 
URITEUKfl/ 
URITEUK"/ 
URITEUKfl/ 
URITEUKfl / 
URITEUKfl / 
URITEUKfl/ 
MRITEUT(f1/ 
UKITELH(F1, 
HEX 0201 difference between 3QRT(1) and last table entry ' ) ; 

URITEUKF1, ' • ' ) ; 
URITEUKfl, 

* NOTE: Precision errors are bound to occur using t h i t ntthod o f ' } ; 
URITEUKfl, 

* ce«outi«g s<euare roott due. to linear interpolation between table' ) ; 
URITEUKfl. 

* entries and rounding/truncation e r r o r * / ) ; 
HRITEUKri, ' * ' ) ; 
URITEUKfl, 

* Rated on an exhaustive search of a l l possible nemaliied US-bit 1 ) ; 
URITEUKfl, 

* nantissa values uith odd L even exponents, there is at nost, a ' ) ; 
URITEUKfl, 

* 1 LSB precision error uhich occurs i n 21.C of the results tthere:'); 
URITEUKfl, '«*); 
URITEUKfl, 

* 16Z are 1 LS8 under the actual value fron uhich'); 
URITEUKfl. 

* SI are wtputed fron the upper 1/3 of the table ' ) ; 
URITEUKfl, 

* 71 are eenputed fron the lower 2/3 of the table ' ) ; 
URITEUKfl, ' » ' ) ; 
URITEUKfl, 

* 13.252 are 1 LSB over the actual value fron uhich*); 
URITEUKfl, 

* 12.751 are conputed fron tht upper 1/3 of the table ' ) ; 
IIRITELH(ri, 

* 0.502 are conputed fron tht lower 2/3 of the table ' ) ; 
URITEUKfl. ' * ' ) ; 
URITEUKfl. 

* Tht upper part of the table contains mai ler values and tht louer ' ) ; 
URITEUKfl, 

* part of the table contains larger values (approaching 1 ) . ' ) ; 
URITEUKfl, **•); 

EHO isqrt_table>; 

BEGIH {nain) 
REWlIE(f1/anathtbl.i«r1 l\ ,tM>cctl') 

U R I T E U K r 1 / R S M , R , ) ; 

U R I T E U K f l / HAT) iwThtbl,7 l "JTB lUHI.PD8510 9/3/S2"'); 

SrinTHTSL.UORK.POSSlO THU, DEC 22, 19B3, 10:44 RR PRGE 6 

{ sine_cosint; no longer done here — run t i n t gtnerattd ) 
log_tat.lt; 
atn^table; 
sqrt_tal>le; 

URIT£LN(f1/ END'); 
CLOS£(fl/SRVE'); 

ENO. <naw> 
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t**tt*t**tttti:t*itt*t1i*t**:*ttt 
The nagnectic bubble nenory (Mil) is a non-volatile nass nenory. 

The - i n i t i a l nenory is 1 negabits( during devtlop-ent) and 2 ntgabits 
(during production), houtver the actual anount nay be greater. HBX i s 
a natt nenory uith f i n i t e tine randon page access (bit ser ial ) . 

HB(l is intended to store internal progran, calibration Oat a, tavt/ 
recall states, trace and ntnory data storage and other internal 
infomation. I t is intended that 
Host flBH operations u i l l be transparent i t the user ( unlike tape 
uhich the user specify states - use tape - - ) ( in othtr words , PlBn 
i s an txt tnt ion of tht nam nenory — just sloucr and non-volatile) 

In relative prefornance terns, the HBH is slower thin nam nenory 
-( by 100:1 ) but f a s t t r than tape (100 or 1000:1). Tht nain ntnory 
and flSfl are f u l l Class B but tape has a United tenp rangt (10-3S C). 
HBn power while operation is half that of the tape and since i t i s 
nuch faster, the total pouer consuntion i s atleast 100:1 less. ilBfl 
having no nechanical parts i s quiet, has no nechanical orientation 
or vibration problens. flBfl should also have nuch better t r r o r rate 
( Intel 1 flega uith internal correction I C M I vs Tap* chechtun only 
10"-S). 

HBh problens are supply availablity and price — end of 11 approx 
€5 ni l l icents/bit - - hopefully 25 ni l l icents/bit end of 13 vs 
15 tic/bit uVEPR0n,5-10 nc/bit KOI, 10 nc/bit RATI, 120(nou), 50(83) 
nc/blt for CilOS uith battery. 

The present vendor i s INTEL (who should announce a second source 
soon) but the Japantsse and Hotorola a r t other future sources (TI, 
National, and Rock-ell havt dropped out). By late 12 4 ncga devices 
should also be available. Glvtn this vendor problen and changing 
technology, the systen design should allou for a change of vendor or 

nen size. 

HAROURRE DETAIL-- The hardwire i s such that a poutr f a i l u i l l cause 
the controller chip to btcone ditabltd. This u i l l caust the status 
bi ts to bt a l l t t t ( a l l ones ) and the code such not hang because 
of this ( in the Intel IB codt — the dtlay loops u i l l always 
have a bai l out on a h i t ( ie l ining Error ) high. 

OETRIL HflROWRE SPECS 
Honory Size using 1,2,or 3 Inte l 1 Htgabit HBtl " 2 rwit l ikely 
Organization — Each rlftn is logical and physical sept rate 

512 bits by 2048 pages 
Transfer Rate - - 10K Bytes/sec 

Rfiil can be operated in parallel to inprovt 
Recess Rate 

Redundancy 

Pages can be prefetched and therefore access 
is 1 ns 

• 10*-12 uith internal error correction 
Soft error - Hard errors 10*-14 

• Transparent and stared on RBH chip 
320 loops, 240 useds, 14 for error correction 

- Class B - 0-70 C, 0*951 RH, 20G shock,)10G Hag 

http://log_tat.lt
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Interface 
Pouer 

TKU, DEC 22. 1983, 10:44 Rn 

Hon-operation ie -4O-1O0C 200G shock,>40G nag. 
— 40 byte FIFO 
— Operating ( . S I , Standby 1 U 

Fully cower f a i l protected — pouer doun 20uSec 

STUTIJS SITS 
Bit 0 Fifo Ready 
Bit 1 Parity Error — Ignore 
Bit 2 Uncorrectable Error — f a t a l retry 
Bit 3 Correctable Error ~ Ignore 
Bit 4 l ining Error — FIfO over/under ran — fatal 
Bit 5 Op f a i l 
Bit 6 Operation conplete eucceaafully 
l i t 7 Buey rotating bubblea 

eaaftia*es*aeeaaaeeak*aeee*ieiteaaaeaeei*eteaea*eaeeaaaaaaBeetatataekeea 
I of 

BOOLEHH SUBROUTINE teet_nbn; ECTERHRL; 
S/or Harduare/poutr-on verify*. 

BOOLEW P1WEDURE init_nbn(nod); VRLUE nod; IHTEGER nod; EXTERHRL; 
ieelect uhich harduare nodule to be used * nod>0,1,...& 

RLPHR PROCEDURE pama nbn(nod,pos,pageai2C,pagenax,nodulesj; 
IXTEGER nod.poerpageaize.pannnu.riodulee; EXTERHflL; 
nretuma basic bubble pametere - - to allou softuare flexiable 

to future changes 
nod*present active nodule, poe'laet page rtad/urite 
p*gesize=at of uords per page.pegenax**1 of pagee (0=first ) 
nodules"! of available npn nodulesi 

8CU8LE PROCEDURE eet add nbn(addreee,buf atari,buf end); 
VRLUE buf otert.Duf end; IHTEGER address; 

DOUBLE buf_etart,buf_end; EXTERHflL; 
i r t l u m o the I of pane* need to transfer the buffer to/fron 

the HBn page (addreaa) 
BUST BE CALLED BEFORE R REM OR UKITE& 

WTEGER SUBROUTIHE statua.nkn; EXTERHRL; 
iretuma the present etatue of HBC — useful after errors*. 

BOOLERH PROCEDURE read nbn(buf,buf length): VALUE buf,buf length; 
DOUBLE buf,buf .length; EXTERHRL; 

ireads fron the HBn into the oddreee of buf, the nunber 
of pages in the buf - - found fron set-add nbn!. 

BOOLEAH PROCEDURE art nbn(buf,buf length): VALUE buf,buf length; 
DOUBLE buf.bufjength; EXTERHRL; 

Surites fron the HBE1 into the addrees of buf, the nunber 
of pages in the buf - - found fron set-add nbni. 

IXTEGER PROCEDURE read_boot_nbn(buf); VALUE buf; DOUBLE buf; EXTERHflL; 
Iread* the boot'laop'into the buf - - 40 bytesS 
& and returna coded result of boot loop 8, 

BOOLE AX PROCEDURE urt.boot_nbn(buf); VALUE buf; DOUBLE buf; EXTERHRL: 
Buritea the boot loop i n t l the buf — 40 bytes 

nay require a harduare junperi 

FnSICAL.IalRK.POiSIO THU. DEC 22, 1513, 10:44 Rfl 

IHIEGER PROCEDURE cal eeg_eize ( lgth) ; 
VRLUE lgth; DOUBLE lgth; 

IHTEGER PROCEOURE cal eeg avail ; 
EXTERHflL; 
EXTERHRL; 

CH6HGR.U0RK.PD851O 

IHTEGER COHSTRHT 
no_op := 0, 
aave_op := S, 
recal l j jp := 6, 
clear_op := 7, 
page_eize :• 31, 
nen_dir_offset : s i 
caCdir'offeet := ' 
seg_size := 115, 
oeg_start 565, 
header_size := 48, 
header~ouffer size 

THU, DEC 22, 1983. 10:44 M 

& no. of uords for nbn directory info. & 
6. start -1 indices to nen. trace Igths 8. 

& no. of pages per cal. data eegncnt & 
& etarting page of cal bubble segnents 8. 
8 bytes of trace header info. 8 

' (heaaer_ei2l . 63) RHO JFFCO; 

rnsnGR.uosK.PDJSio THU, DEC 22, 1983, 10:44 fln PAGE 1 

IFILE cnbagr.uork; 

300LERH PROCEOURE read data header (addr, type, reg); 
VALUE sddr, type, reg; DOUBLE addr; IKTEGER type, reg; EXTERHflL; 

& Recalle a bubble regietcr to a RRfl data block 8. 
BOO LEAH PROCEDURE recall data (addr, type, reg); 

VALUE addr, type, reg; 
OOUBLE addr; 
IXTEGER type, reg; EXTERHflL; 

I Savee RAH date block in bubble register & 
BOOLEAN PROCEDURE eave data (addr, lgth , type, reg); 

VALUE addr.lgth,type, reg; 
DOUBLE addr; 
INTEGER lgth, type, reg; EXTERHflL; 

I Save* a l l bubble regieter of a type i n tape f i l e & 
PFoTCEOURE record data (type, id, reg); 

VBU1E type, idT reg; IHTEGER type, id, reg; EXTERHRL; 

8 Restoree data fron tape to bubble rooioter I 
PROCEDURE restore data (type, i d , reg); 

VALUE type, i d , reg; IHTEGER type, i d , reg; EXTERHflL; 

t Cleara a cal data register in bubble & 
BOOLEAN PROCEDURE clear cal (reg_nun); 

VALUE regjnin; IHTEGER reg_nun; EXTERHflL; 

BOOLERH PROCEDURE oh to save eel (reg,lgth); 
VALUE re9,lgth; INTEGER reg.lgth: EXTERHRL; 

IHTEGER PROCEDURE get start_P9 (type, reg)l 
VRLUE type, reg; IHTEGER type,reg; EXTERHRL; 

& Ini t ia l izes lgth info tabids for save/recall etatea 8. 

PSOCEDURE i n i t .save_recill; EXTERNAL; 

& Checks i f bubblee are present and valid 8. 
BOOLEAN SUBROUTINE bubble.ok; EXTERKAL; 

8. Updatea bubble directory for cal and nenory traced 8. 
BOOLERH SUBROUTIHE update_nbn_dir; EXTERHRL; 

BOOLERH PROCEOURE urt nbn ok (ran_addr, nbn_pg, byte.cnt); 
VRLUE ran addr, byte cnt; 
DOUBLE ran~addr; 
INTEGER nbnjg, byte.cnt; EXTERHflL; 

EXTERHRL INTEGER ARRAY 
nbndir [O:pege_oize); & bubble directory in page 0 & 

BOOLEAN SUBROUTINE recall lunplus; 
BOOLERH SUBROUTIHE save.lunplus: 

EXTERKAL; 
EXTERHflL; 
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KKL.P/nfln&R" REJECT; 
BEGIN 

INTEGER CONSTANT 
raiVfHI * « « « « BUBBLE HRHAGE* nOOULE « « « « « « • 
t I 

state_nage_stert:« 1 , 
1 1 
1 This nodule contains the banc 1/0 routines needed to t r a n t f t r | »nall_cal :> 1, & no. of segments m SHALL cal . nodel i 
| f i l e s to and fron bubble ntnory: I ned_cal : = 2, l> no. of segments in BEOIUfl cal . nodel I 
t 1 big„cal : = 4, t no. of segments in BIG cal. nodel & 
I Transfers data fron ran to bubble — | cstd_size : » caljut_array__«ize/(r4, I R pages per cal std data & 
j savt data (ran address, byte lgth, data type, data reg) j nen_start :» seg_start • f*s«g_sire; 

1 1 & starting page of cal std bubble data I 
] Transfers data fron bubble to ran — 1 j recall data (ran address, data type, data reg) [ INTEGER ARRAY i starting pages of 5 regs * last state • preset state & 
I f state_nbn [1:prior_ttate) ; 
| Transfers data fron bubble to tape — j j record data (data typt, tape f i l e no) j INTEGER ARRAY I starting pages of 4 nenory data r t g i t t e r t t 
t 1 mmryjtbn [1 :4 j ; 
t Trsfitftrs data fron taps to bubble | 
[ restore data (data type, tape f i l e no) j INTEGER RRRRY & starting sages of 2 cal standards S. 
t " 1 cal_std_nbn [1:2] ; 

• INTEGER TWil I s tart pages of cal segncnts 0 thru 7 I 
cal_nbn := s«g_start, 

• F i l l ftent.nork; I debug I s*g_start « s*g_sizt. 
IFILE cdtb<i9c4.uork: l debug 1 sej_start • 2*seg_size, 
•TILE frecall . i iork: seg_start • 3»seg_si«, 
•FILE fnbn.nork; seg_start * 4*seg_size, 
IFILE ftpngr.uork; seg^siart * 5*seg_size, 
IFILE futi l2.uork; seg_start • **»#g~iize, 
IFILE futl l3.uork; sej_start * 7*seg_iize; 
• FILE f u t i l l . u o r k ; 
•FILE cental.uork: 
•FILE cnettape.uork; I tor f i Ie_crror neaeage uhen recording data I INTEGER RRRRY & nax. byte size for each register typcvl 
•FILE cn.gcal.uork; & for no col apace neaeage i . i*n_,reg_sz [ s t a t e _ f i l e : c a l _ f i l e l ; 
•FILE cneeeegO.uorfc; 2. for eKeedtd_available_nenory neaeage 1 
I F I L E fnenngr.uorfc; EW6LE RRRRY I nax. nunber of bytes per data set I 
•FILE fnarknen.uork; r*n_nax_reg [etate_stt:cal - setJ; 
•FILE rentable.uork; 
•FILE flunplue.uork; t for priv ib lun table (HPIB addreaata, t t c } & INTEGER pg_checx, 
•FILE cnbngr.uork: hpib_addr_p9, 
IFILE f l tdt .uork; t^j?en_base_pg; t starting page of display RAH in bubble i 
IFILE fatde2.uork; & for cal k i t array t i z t and update k i t label i. 
•FILE fdetengr.uork: I for data_type_etr (for ntoeaget) 1 BOOLEAN bubble.alivt. 
•FILE fdguatr.uork; I for imt_uaerjraphice 1 rtstorIng_f ron_tape; 
IFILE ftopniJc.uork; & for bttp~£done_tone) i 
IFILE cpubib.uork; S. for l e t t i n g SRQ bite indicating conplete or S. GLOBRL INTEGER ARRRY 
IFILE fpubib.uork; &. fai led operation occured i. nbn_dir (0:page_size); i bubble directory in page 0 & 

snEtnc*. uoRK.Fossto T H U , D E C 22, 1S13, 1 0 : « Rn F R E E 3 SHB"GR.UuRK.PD!510 T H U , DEC 22, 1983, 10:44 Rfl PRGE 4 

•EJECT: REJECT; 
BOOLERH PROCEDURE urt nbn ok (ran addr, nbn_pg, byte cnt); connENT 

VALUE ran addr, byte cnt; SDOCt 
DOUBLE ran addr; 
IKTEGER nen og, byte cnt; EHTRt; HAflE--

BEGIH bubblt ok 
IHTEGER COHSTRHT 

nek try :• 3; * 

INTEGER e t a r t j j g , t r y ; • SHORT OCSCRIPTION--
BOOLEAH pateed; * i n i t i a l i z e bubble nodule uhich saves/recalls data 
try :* 0; * 

etartpg :» nbn_pg; * EXTENDED DESCRIPTIDH-
DO nbn_pg :» atart_pg I reeet nbn page to unte to 2, * This routine acknowledges and i n i t i a l i z e s tht bubble nodule to 
WTIL (patted : » urt nbn (ran addr, eet add nbn (nbn_pg,o,byte cnt))) * transfer data to/fron and returns TRUE i f the i n i t i a l i z a t i o n was 

O R ( (try:«try»1I » na»_try): * successful, FALSE i f othertutt and displays an error nessage to 
wrt_nbn_ok :* patted * indicate t h i s . R global variable, bubble_alive, i s set i n i t i a l l y 

END urt_nbn_ek; 4 by this routine and i s referred to befort~re- init iaI i2ing and 
* re-rtading the f i r s t page of data infomation. "Bubble.alivt" i s 
* m e t after every bubble operation (read/writes) throughout the 
* code to detemint a successful (TRUE) or unsuccessful (FALSE) 
* operation. Therefore, nodule i n i t i a l i z a t i o n and reading the f i r s t 
* page of bubble data infomation is done only on 'pouer up" and 
* prior to any bubble operation occuring after a read/urite fa i lure . 

* INPUTS— inplied bubble nodule (integer constant, nodult) 

* OUTPUTS— TRUE i f nodvlt i n i t i a l i z e s successfully, 
* FALSE i f nodule does not get in i t ia l i zed 

* ROUTIHES CALLED— 
* i n i t nbn 
* f a t a l 

* ERROR CONDITIONS RNO RECOVERY-- none 

* NOTES— 
* Rny preblens/failurts in i n i t i a l i z i n g the bubble nodule w i l l prevent 
* any data transferring to/fron bubblt and tape or RRfl to occur. 

* AUTHOR— 

• IHITIAL REFIMEMENT— 
* i f bubble nodule did not i n i t i a l i z e successfully on power-up 
* (bubble_alive) then 
* i f bubble nodule i n i t i a l i z e s successfully then 
* set return valut of subroutine to TRUE 
* t l s t 
* s t t return value of subroutine to FALSE and display error nessage 

* REVISION LOG— 
* 1/10/S3 - adoed chtck for global variable "bubole_alive" 
* before r e - i n i t i a l i z i n g nodule and re-reading 1st page 

http://cn.gcal.uork
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of infornat lon (helps speed up s a v e e / r e c a l l s to / f ron 
bubble uhen by-pessed) . 

10/11/83 - generate FATAL e r r o r neesage (hang 8510) i f data bubble 
doee not Chech out. 

teaeaataae*taette*tttta**aaa**eaaa*att»ta»afttaitiaak*aeataais*aete*aftst 
D E C L A R A T I O N - -

B O O L E R K S U B R O U T I N E bubble ok-. s u m ; 
s 
(OOC-S 

BEGIH 
pieheck :• 0; 
IF KOI (bubble ok :> bubble alive) THEN 
IF u u t nen (laodule) THEN 
BEGIH 

IF dunp debug THEH 
BEGIH 

USIRClfter i n i t nbn • •); UHEXIstatus nbn); CRLF; 
END; 

I f readjeVi (WRS(nbn.dir),eet.add.nbn(pg_eheek,0.2«pa8e.ailetl)) 

IF (nbn dir[3l!«XS5IO) THEN 
bubble ok bubble alive : ' TRUE 

ELSE 
fatal (un i n i t nbn) 

E L S E 
fatal (bubble i n i t error) 

END 
ELSE 

f e t a l (sxjbble i n i t error) ; 
I F dunp debug THEN 

BEGIN~USTR('bgtble I etatue • •); VMEX(etatut nbn); C R L F ; EHD; 
EHD bubble ok; 

StUhGR.UORX.POSSIO 

•EJECT; 
connEHi 
(DOC. 

HfinE--
get o t a r t j 

THU. D E C 22, l i t ) , 1 0 : 4 4 Rn P A G E a* 

ataataaataiaeataaaaaaeaaaftatataaeeaaaaaaaaatattaaaataaata* 
get etart pg 

•ItaTaaataiaei 

SHORT DESCRIPTIOH--
retums the etarting page of a requeoted data regiater type 

EXTENDED DESCRIPIIOK--
Thie function returne the etarting page of a data register in 
bubble. Theee etarting pagee are etored i n tabled uhooe indicee 
correspond to register rtunbera: 

state jew 
caljobn 

• table of 8 etarting panel for I save/recall regiotere 
• table of 8 starting panel for f poeaible registers 

In the ceee of calibration data, since there are 8 poeaible register 
slots fron uhich 2 or 4 regiotere can be occupied uith larger data 
blocka ( in effect decreaeing regieter a v e i l i s i l i t y ) , etarting pagee 
eorretswnding i n available seeavente ( 8 register boundaries) are 
returned. • 

A return value of 0 indicates a poeaible invalid data type uhich can 
not be transferred to/fron bubble nenory. 

INPUTS— type * data type of regieter to get starting sage fron 
reo « register nunber (also page tabic index) 

OUTPUTS-- starting pane of requested data type and register nunber 

WDIlntS CALLED— 
warn 

ERROR CONDITIONS AHD RECOVERV-

HQTES— 

KlIHOR-

i*ftft*ttt*ataaaattaeaxe*tttexs*tta*eetaat*aeeaxa*eeisaateaeattaaea***»aa» 

3HITIAL REFIKEnEHT— 
set page return value to 0 
I f given data type ie valid and bubble nodule ie in i t ia l i zes then 

Recording to data type, uae given register nunber to index 
appropriate data type table for f i r s t page of that register 

I f data type i s calibration and register cannot be acceeaed then 
dieplay error neesagc 

I f f i n a l page nunber * 0 and data type ia not calibration then 
display error neaeage indicating invalid bubble data 

taatataaa«»ft*xaa*x«ta«»taaeteataaax*aaax**e«*fttaa***t*aatattxxeeta*ait« 

SnSHGR.U0RK.PD85IO 

« REVISION LOG-

T H U , DEC 22. 1983, 10:44 Rfl PAGE 7 

et*at*»»taa«taaaa«*at*t*Axa*aataixa*«aftx»*aaaxx***s«aa*xxaa**taaait*****t 
DECLRRATIOH-

IKTEGER PROCEDURE 9et e t a r tJK) (type, reg); 
VALUE type.reg; INTEGER type,reg; EHTRV; 
8 
8D0C-8. 

BEGIH 
INTEGER pg, i ; 
P9 :* 0; 
data type etr : » f i l e typettype]; 
I f bubble'ck TK£K;„-«— 

IF (type • state f i l e ) OR (type • etate eet) THEH 
pg :* etate_nbn[reg] ELSE 

IF (type « nenory_file) OR (type " nenory_eet) THEH 
pg := nenory nbnlreg] ELSE 

IF (type • c a l _ s t d _ f i l t ) OR (type • cal_etd_eet) THEH 
pg : = cal std nbn[regl ELSE 

IF (type • cal set) THEH 
pg :> cal nbnSM ELSE 

IF (type • cal f i l e ) THEH 
IF (i:xnbn_drr|reg])0 RNO NOT reetonnj_fron_tape THEH 

conpute warn (data type str , no r tg data) 
ELSE " " ' ' 

pg :> cal_nbntRIGHT(i,8)J; 
5et_ttart_pg :* pg; 

EHO get.etart_pg; 

S110HGR.U0RX.PDSS1O T H U , D E C 22, 1983, 10:44 R H P A G E 8 

• EJECT; 
PROCEDURE cal dunp: t DEBUG ROUTIHE ONLY IMS, 
BEGIH 

IKTEGER i ; 
USTRf'Cal seg bitnap:"); UHEX(nbn dir iOl ) ; CRLF; 
USIRC'Cal dir/atatua:"); 
FOR i : - 1 TO 8 00 UHEXlnbn d i r [ i l ) ; CRLF; 
USTR("Cal reg Igtha: " ) ; 
FOR i :• cal d i r offset t l TO cal d i r offsettS DO UHEX(nbn d i r [ i ] ) ; 
CRLF; 
USlR("(len directory: " ) ; 
FOR i nen d i r offeett l TO nen di r offset*4 DO 

UHEXfnbn d l r [ i j ) ; CRLF; 
ENO cal dunp; 
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•EJECT; 
COHTXKT 

woe. 

* SNORT DESCRIPTIDH--
* updates changes nade to data bubble infomation directory 
* 
* EXTWOED INSCRIPTION— 
* Thit routine updates the data bubble directory found i n page 0. 
* A copy of the directory i n Rflfl i t ehan«j«d at data i t saved or 
* changed or 0*11 ted. This copy i t then written ever tht non-volatile 
* copy in the data bubble. The infornatisn in tht directory consists 
1 of t h t following: 
t 
* - cal data aitxat, corresponding to I possible cal data registers 
* - cal data allocation nap nade of 8 words whert each word contains: 
* flSfiyte " tegnent nunber (1..S) of Mtwry cal data is stored at 
1 LSoyte * R oegncnts (1,2,4) needed to store cal data 
* - cal data length infomation (tt bytes) nade of I words for tach 
* register . 
* - ntnory t ract data length infsrnatisn (I bytes) nade of 4 words 
* for tach ntnory trace 

* INPUTS- none 

« OUTPUTS¬
* TRUE • i f write to data bubble succeeds 
* FALSE' i f urite to data bubble f a i l s 
* 
* ROUTINES CALU0--
* urt nbn 
1 set'add nbn 
i — -

* ERROR CONDITIONS RHO RECOVERV-

tts*s«a«*ttsa**MtttX}it«<tstttt«>ti 

* INITIAL REFINEHENT--
* copy twbble directory te bubble 
* (using lou l t v t l bubble I/O routine uhich return TRUE i f the 
* opertion succeed!, FRLSE otherwise) 

* REVISION LOG— 

U t * * * * * l t l t * i i * l l t * l l l i i i U ^ t l * * * t * * C t * f * t * * 

S«n&R.Uu1K.PW510 THU. DEC 22, 1983, 10:44 Rti PAGE 10 

MOURN SUBROUTINE update nbn d i n ENTRY; 
8. 
ID0C-& 

BEGIN pg check : « 0; 
conrtEKT update nbn dir : « urt j ibn (RORStnbn dir),set>dd_nbn(pg chtch.0,63)); 
update~nbn~dir := urt "nbn ok (ftORS(nbn dir), pg_check, 63); 
IF dunp debug THEN 

BEGIN." 
USTRf-updating nbn dir"); CRLF; cal dunp; 

EHO; " 
END Mpdate_nbn_dir, 

THU, OEC 22, 1983, 10:44 Atl yttwwt.uoRK.PDasio 

•EJECT; 
CtJWEHT 
8DQC* 

* SHORT DESCRIPTION— 
* "garbage collects" physical cal data blocks in bubble 

* OT ENDED DESCRIPTION" 
* This routine noves physical blocks of cal data fron one designated 
* bubble segntnt boundary to another. These ttgnentt are pre-defined 
* in a table, cal^nbo^Thcre art 8 tegnent boundaries for 8 possible 
* cal data infornatlon uhich can be stored in 1,2, or 4 tegnents at a 
* t ine. This routine "closes" up any tegnent gaps so that available 
* tegnents are contiguous and can be allocated as such. Segttents are 
* noved in even segnent boundaries only. Therefore, there can bt only 
* one available segntnt betueen consecutively occupied aegnents at any 
* t ine. 
* Rn intermediate buffer i n RAH i s ttnporarily allocated to t r a n t f t r 
* fron one area of bubble to another. 
* 
* INPUTS¬
* trc_teg * segnent boundary or bubble infomation to be noved 
* dttt_stg • segnent boundary of bubble infomation to be noved to 
* pg_ent * nunber of pages of bubble infomation to be noved 
* 
* WTPWS--
* oucctssful/unsucctttful bubble segnent re-allocation 
* (TRU£)/(FRL3E) 
t 
* ROUTINES CALLED— 
4 warn 
*. w r t j * n 
* nadjibn 
* rsquettjtcno ry 
* release nenory 
* 
* ERROR CONDITIONS RND RECOVERY— 
1 nent 
k 
* MOTES— 
* 
" RUTHOR--
l * * * * t l t * * t t * t * t * . * * t * i 

c INITIAL REFIHEflENT-

**************] 

* REVISION LOG-

t * t * * * * * * * * f t * * i t l * * * t t * * ! 

i**************** I * * * * ! * * * * * * * * * * ****»! 

t*****t**l*«»! 

3rWrM*.UORK.PD85lO THU, DEC 22, 1963, 10:44 An 

DECUWHTION--

BOOLEAN PROCEDURE nove_segnent (src_seg, dest.teg, cal.size); 
VALUE sre seg, dest teg, cal_size; 'INTEGER sre seg, dest t t j , cal size; 
1 

IDGC-i 

KGIN 
INTEGER trc_tg , dctt_pg, pg cnt, register, reg»R£GISTER fi; 
INTEGER POINTER bitnap; 
DOUBLE buffer; 
BOOLEAN nove.ok; 
& get corresponding register info 8. 
reg :* 0; 
nove ok :* FALSE; 
DO UNTIL (RIGHTtnbn dirl(reg:«rtj4l)],l}«src_seg) DR (reg«9); 
IF ((r*eisttr:«reg)"» S) THEN 

warn (invalid nbn data) 
ELSE 
IF (bufftr:>rtowest.n*nory(2SGO)) * 0 THEH 

warn (exceeded available ntnory) 
ELSE " 

BEGIN 
srcj>g :* calj*i ifsrc_seg]; 
dest_og:« cal^rtbnisest_seg); 
pg cnt :* cal size * s*s_size; 
IF dunp dtbug"THEN 

BEGIH 
USTRt"CRUNCHING CRL DATR:"); UNEX(pg_cnt); USTR(" pg* fron") ; 
UHEX(src pg); USTR(" to" ) ; HHEX(destjg); 
CRLF: 

END; 
DO IF 

(novt ok:*rcad nbn(bufftr,stt add.nbn(src_pg,0,2S59))) 
THEN" 
t 
nove ok :»wrt i»bn(b«ffer.set add nbn(dett_pg,0, 

(IF"pg_cnt>-40 THEN 25?9 ELSE ps,cnt*64-1))) 
& 
nove ok i*wrt nbn ok (buffer, destjsg, 

(IF pg ent>*40 THEN 2S5S ELSE pg cnt*64-l)) 
UNTIL NOT nove ok OR ((pg_cnt:>pg_cnt-40)(>0); J40 pgs/tape blk*. 
IF dunp dtbug THEN * 

BEGIH 
USTR("Fron"i; UHEX(src_pg); U3TR(- t o " ) ; UnEX(dtstjjg); CRLF; 

END; 
IF (bubble alivt:=nove ok) THEN I update rtg info, & 

BEGIH 
nbn dir [register] :* cal size OR LEFT(dest seg,8); 
STPNTR (bitnap, RORS(nbn_dir80i)); 
FOR reg : » 0 TO c a l _ i i 2 t - l DO & update segnent bitnap 2. 

bitnap : » SBIT (RBIIfbitnap.src segtrtgj.dest tegtreg); 
END; 

release nenory (buffer); 
END; 
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nove_segnent :» mvejtk; 
EHD novt_segnent; 

THU, DEC 22, 1983, 10:44 W PHGE 13 Sn^M.WrtK.PDSSIO THU, OEC 22, 1913, 10:44 ATI PAGE 14 

•EJECT; 
CORREHT 
•DOC+ 

* SHORT 0ESCR1PII0H--
* returns starting bubble segnent far cal data register, i f any 
* 
* EXTENDED OESCRIPTIOH-
* This routine returns the starting segnent (0..7) of a saved cal 
* register of a given segnent size (1,2,4). A value of 0 i s returned 
* i f a register of the given segnent size cannot be found. 
* The f i r s t page of the data bwbble contains cal data and iwnory trace 
* infomation. I uords fron this page correspond to the 8 possible 
* cal data registers. Each uord contains a page nunber for the 
* starting cal data bubble segnent (upper byte) and the nunber of 
* segnenti occupied by the saved cal data (louer byte). 
* This i s a general purpose routine used when "garbage collecting" 
* saved cal data blocks. 
* 
* INPUTS— 
* I • register to start scanning fron 
* sz » nunber of segnents occupied by that register ( i ) 

* OUTPUTS-¬
* starting segnent of f i r s t register found occupying a given winter of 
* segnsnts 

* ROUTINES CULLED— 

* ERROR C0N0ITI0NS RNO RECOVER 
* none 
* 
* NOTES— 
ft 

* RUTHOR— 

fttsatuits*****^^ 

* INITIAL REFlHEflEHT— 

* REVISION LOG— 

DECLARATION— 

INTEGER PROCEDURE scan seg ( i .sz ) ; VALUE i .sz; IHTEGER i ,sz; 
4 
tDOC-8. 

3tTBflGR.WRK,PD«5lO 

BEGIN 
INTEGER nsREGISTER 6; 

THU, DEC 22, 1983, 10:44 Rfl PAGE 15 

••.register counters. 

&get reg u/ seg>i & 
DO BEGIN 

UHILE RIGHT(nbn dir[n:*n*1],8)<»i RNO (n<8) I 
IF (nbfi_dir[n} AND Z0F)«sz THEN 

i :* TO; & indicates segnent found & 
END UNTIL (1=10) OR (n=8); 
tcan_ses :* (IF i«10 THEN RIGHT(n*n_dirfn],8) ELSE 0) ; 

ENO scan_seg; 

SHBn&R.UOKK.PDMIO THU, DEC 22, 19S3, 10:44 Afl PAGE 16 

•EJECT; 
connENT 
8D0C+ 

HflriE— 
crunch segnsnts 

» 
* SHORT DESCRIPTIOH-
* updates bookkeeping for cal data "garbage collection" 

* EKTEHOEO OESCRIPTION-
* This routine checks for non-contiguous occupied cal data segnents, 
* calls the "ftove_stgnent" routine to re-allocate available segnents, 
* and updates the'eorresponding segnent bitnap. 
* Cal data segnents are reconfigured to occur as paired "snail" 
* segnents, and "nediun" segnents so that they l i e on even segnent 
* boundaries, XXCOXXOQ. Segnent sizes are currently defined as 
* "snail" « 1 segnent 
* "nediun'* « 2 segnents 
* "large" » 4 segnents 
* This routine i s called whenever a saved cal i s deleted. 
* 
* INPUTS- none 
» 
* OUTPUTS-- euceestful/unsuccattful bubble segnent re-allocation 
* (TRUE)/(FHLSE) 
* 
* ROUTINES CRLLED— 
* (wve,segnent 

* ERROR CONDITIONS AHD RECOVERY— 

* RUTHOR— 
4 

ft 
» INITIAL REFlNEnEHT— 
ft 
******************** 

t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
DEC LflRflT ION-

BOO LEAN PROCEOURE crunch segnents; 

1 

IDOC-4 

BEGIN 
INTEGER i . seg, segnap; 
BOOLERH crunch ok; 
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stgnap :* nbn dirtOi; 
crunch ok :« TRUE; 
UHILE Ti<8) AND TBIT(se«nap,i) DO i:»i*t; 4get lot avail segnent4 
LfHIli HOT TBI1(sfgnap,i) RHO ((seg:Mcan_seg(i,snall_cal))>i) DO 

IF (crunch_ok:*nov«_Mgnent(if3,i,$nan_cal THEN-

i := i t tnal l_cJl ; ~ 4 f i l l uf tnal l cal. f i r s t 4 
IF TBIT(i.O) THEN i:«i»l; 4get even segnent Boundary4 
UHILE HOT IBIT(seg*ap,i) AHD ((teg:*scan_ssgU,iwd_cal))u) 00 

IF (crunch_ok:*nove_segnent (seg,i,ned_cal)) THEN 
i :* i*ned cal: ~ ~ i f i l l u/ «td. cal . noxt & 

IF MOT TBIT(tegnap,0) RND (3can_seg(i ,biq_cal)=4) THEH 
crunch_ok :» nove_ieg«ent (4,6,big_cal); 

crunch_«gncnti := crunch_ok; 
END cnwicb_segnents; 

StltNM.UORK.POBSIO IHU, DEC 22, 1983. 10:45 Rfl PRGE 18 

•EJECT; 

COnnEHT 

SDDC* 

NflflE--

cltar cal 

i 
' SHORT OCSCRPTIQN" 
1 delete* a taved cal data 

' EXTENDED DESCRIPTION-
1 This routine w i l l delete a cal data that has been stored in the 
1 data bubble by clearing directory entries and bits corresponding to 
1 the cal data register that i s to be deleted. R nessage is displayed 
' indicating that a cal data i s being deleted once a cal data register 
' hat been selected. Any cal data bwbblt segnents that are freed up 
1 at a result of a deleted cal w i l l be subsequently garbage collected 
1 so that a l l available segnents arc contiguous, 
i 
» IMPUTS--
1 reg * cal data register nunber ( U . I ) to be deleted 

* OUTPUTS- none 
* 
* ROUTINES CHLIED— 
* get_start_sg 
* cn**rt_segnents 
* update nbn di r 
* t e l l " " 
* warn * 
* ERROR CONDITIONS ANO RECOVERY— 

* 

* INITIAL REFINEMENT— 
* get starting page of cal data corresponding to register to delete 
* IF starting > 0 (register contains data) THEN 
* diaplay nessage indicating cal data is being deleted 
* clear b i t t in bubble segnent bitnap corrtspoding to segnents 
* occupied by cal data being deleted 
* clear out infomation uords corresponding to deleted register 
* ' c a l l routine to conpact free bubble segnent space 
* c a l l routine to update neu bubble information/directory 
* IF conpacting and updating succeeds THEN 
* display nessage indicating cal data hat been deleted 
* ELSE 
* display nessage indicating an error in deleting cal data 
i 
Mftt«ftft**ft«ft*ft*ft*«^ 

SnBflGR.U0RK.PD8510 

• REVISION LOG— 

THU, DEC 22, 1983, 10:45 AH PAGE 19 

t**tt*<x**H***t*t*tt*t*t1ttt*: 

DEC LARA T ION-
BOOLEAN PROCEDURE clear cal (reg); VALUE reg; INTEGER reg; 
4 
BD0C-4 

BEGIN 
BOOLEAN clear ok; 
INTEGER POIHTER SCAMP , regnap; 
IKTEGER i , seg; 
e!ear_ok : » FALSE;..'*— 
I f get start_pg (cal f i le , reg ) > 0 THEN 

BEGIN 
conpute t e l l (data type str , deleting data); 
STPNTR Tsegnap. RDRS(nbn dir i04)) ; 
STPNTR (regnap, BDRSfncnjiirlreg])); 
seg :> RIWtt(regnap,S); 
FOR i 0 TO [regnap AHD XOFJ-I 00 

segnap : « RSlKsegtiap, segti) ; 
nbn_dirfcal_dir_offset+reg} ;= 
regnap := Oi 
IF crunch_sejnents THEN 

clear ok update nbn dir ; 
IF (bubble a l ive : 'dear ok) THEN 

BEGIN 
t e l l (cal_rtg_cleared); 
set serial ool l (op conplete srq) 

END 
ELSE 

BEGIN 
uam (eal_clear_error); 
tet serial poll (op failed srq); 

END; 
IF dunp debug THEH 

. BEGIN-

(lSTR("Dtltting Cal"); CRLF; 
cal dunp; 

END; " 
ENO; 

clear cal :* d t a r ok; 
END clear cal; 

4 starting segnent 4 

4 c l t a r out ttgnent b i ts 4 

4 clear out register info& 
4 "garbage collect" 4 
4 update cal . d i r . info. 4 

snBncR.uoRK.Poasio 

REJECT; 

COfltlCNT 

SDOC* 

THU, DEC 22, 1983. 10:45 Afl 

___ jet SL_, 
*ii**s«in**t*»t^ 
* 
* SHORT DESCRIPTION¬
* indicates nunber of bubble segnents needed to save a calibration 

* EXTENDED DESCRIPTION— 
* This routine dettmines hoc nany bubble segnents (1.2,4) art 
* required to store a cal givtn tht nwtbtr of bytes of tht cal data 
* to be etored. 

ft 
» INPUTS— 
* lgth « nunber of bytes of cal data to be stored 
* 
* OUTPUTS— 
* iiunbcr of bubblts segnents needed to save cal data 
* (0 indicates a 0 or >32K bytes wet passed in lgth) 
* 
* ROUTINES CALLED- none 
.s 
* ERROR CONDITIONS RND RECOVERY— 
* Cal data lengths that are greater that 32X or less than 0 return 
* a value of 0. 
s 
* NOTES— 
* The integer constant "teg size" dtfincs the nunber of bubble paget 
* in each bubble segnent (1 bubble sage > 64 bytts) . 

* RUTHOR" 
s 
ftftSftftlftlftftftftftft 
ft 
* INITIAL REFINEMENT— 
* s i t default value to 0 
* IF nunber of bytes f i t s in 1 segnent THEN assign a value of 1 ELSE 
* IF nunber of bytts f i t s in 2 segennts THEN assign a value of 2 ELSE 
* IF nunber of bytes f i t s in 4 segnents THEN assign a value of 4 

ftsftfttifttftftftft 

* REVISION LOG¬
* 
ft**ft*»*tfttkttft 
DECLARATION-
INTEGER PRXEOURC cal seg size ( lgth) ; 

VRLUE lgth; DOUBLE lgth; ENTRY; 
4 

IDDC-4 

BEGIN 
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ca] tea tilt : * 0; 
I f Igth~> 0 M H 
I f loth <> l i n i n g , n i t . 6 ) THEH cal seg_size :• w a l l cal 
I f ig lh <» LEFKseg size, 7) THEH cal oegLSlie :• ned cal 
I f lgth <* LEFl(ss3_eize,S) THEH cal_seg_size : « b i £ c a l ; 

EHD cal_aeg_eize; 

ELSE 
ELSE 

THU, DEC 2 2 , 1913, 1 0 : 4 5 B l WOE 22 SWfW.UCaU.r-DJMO 

•EJECT: 
COHflEHT 
tDOC. 

Oft»»aI»*lIftB«ftfti»»<»«»ft»»»»»a»«ft*»a»»ft«eeft**ft»»»»ftft»fta»4a»»»ft»ft*»ft««»*ftft 
a 
» SHORT DESCRIPTIOH--
1 indicatea the nunber of bubble eegncnte available for cal data a 
• EXTEHDED DESCRIPT10H— 
a This routine detemines the nunber of available bubble segnents 
• for storing a cal by checking the bubble segnent bitnap and counting 
a a l l b i ts that are dear. Each clear b i t correeponds to an available 
' bubble tengent. 
a 
» InTUTS- none 
s 
< OUTPUTS¬
* available bubble segnents for storing cal data (0..S) 
* 
« KUTInlS CALLED-- none 
« 
• ERROR COH0I1IDW RHO RECOVtlrf- none 
e 
« MIES¬
* The integer constant "eeg_size" definee the nunber of bubble pages 
' i n each bubble segnent (1 bubble nana • 64 bytes), 
t 
« AUTKOR--
a 
a>ftftftftftftftftftea«ftaaftaftaatftft*ft*ftftxftftftftftft*aaaftea>ft«aeftftftfttft«aaaaft*a«ftft»ftftft«ft 
ft 
• INITIAL REflHentHT-
• count clear (available segnente) bits i n bubble segnent bitnap 
a 
ftxaft«ftft«ftaatftoftnaftasft»ftftft«ft*fta*a*saftsa***ftftaftas*ftftftsftafta«aftt«>aaaft>*fta« 

a REVISION LUG— 
ft ftftft**ftftftftftftftftftft>ftftftft<ftftaftaflaftftftaftftftftaiftaftftftftftftftft>ftftft*ftftft**ft>«**ftftft**>>*m* 
OECLSRATIOH-

IHTECER PROCEDURE cal seg_avail; 
4 
iDOC-i 

BECIH 
IKTEGER segnap, sag.RECISIER 5 , i'REGISTER 6 ; 
eeg := 0: 
segnap :* nbn d i r t f l i ; 
FOR i :• 0 T0"7 DO 

I f HOT TSIT (eejnap, i ) THEH 
ees :> aeg+1; 

cal^eeLavail :* stg: 

EHTRY; 

SRBnOR.UDRK.POSSIO 

EHO cal_oeg_avail; 

TKU, DEC 2 2 , 19S3, 1 0 : 4 5 An PACE 23 THU, DEC 2 2 , 19S3, 1 0 : 4 5 Rn PAGE 24 SnBnGR.UORK.PDJSIO 

REJECT; 
COnnEHT 
tDOC< 

HflnE— 
ok to save cal 

o»aaJft«TIft««ftI*ft«*»fla*»a«**n»ftft*ftft»ftt«<ftft*«»«fteaft**«ft*««ft*ft**»ft*«a«**«*** 

ft 
* SHORT tESCRIPIIOH-
a ehecka i f cal data can stored 

ft 
» EXTEHDED DESCRIPTIOH-
a 
« IHPUTS--
* reg • cal data register that is to be stored 
a lgth 3 nunber of bytes of cal data to store 
« OUTPUTS-¬
* TRUE * enough bubble eegnents available to store cal data 
* FALSE a no/not enough bubble segnents available or too nany bytes 
* to store ( ie. over 32K). 
a 
» ROUTINES CALLEO-
* ERROR CDHOITIOHS AHD RECOVERV--

« WTES--
ft 
« AUTHOR— 
ft 
*ftftftft«ft*ftft*fteft>a*ftaftftftftftft>»ftft*>ftftftftfttiftftfttft**ftft*fta«*ftft«ftftftft*ftftftft*fte*fta*ft 
ft 
* IKITIW. RtFIHEnEKT-
a 
aa*ftftftsaai*ft*>aaft*ftft»ftft*ft*>ft*ftft*ftftft*aftftft*ftftftftftft*ftft*ftft*aa>ftaaftftatftftftftaxft 
9 
* REVISIOH LOG--

a*ft«ftftftftftftsft«fta>ftftftftftafta«ftatftftftft*ftftftaftfti*ftft*ftaft***«aft***aaft**ftftiftftftftft>ft> 
DECLARRTIOH— 

BOOLERH PROCEDURE ok to save cal (reg.lgth); 
VALUE reg.lgth; IRTE&fR reg.lgth; ENTRY; 

i . 

IDDC-i 

BEGIN 
IHTEGER cal size, seg; 
IHTEGER POINTER segnap; 
BOOliRN nojiroblen; 
cal_slze := seg := 0; 
no_problen := FALSE; 
I check for enough cal eegnents (include segnents to be overuritten) & 
IF ((cal ai:e:>cal seg size(lgth)) > 0) AHD 

<(csrseg_avail.(nbn dir [regl RHO XOF)-cal size) >= 0) THEH 
BEGIH " 
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no_problen :• TRUE: •EJECT; 
IF nbn_dir[reg«cil_dir_offset) > 0 THEN i i f t i l reg f u l l then l COflKEHT 

nojjroblen : = clear cal (reg); & delete cal in reg aelected 1 lOOCt 
STPHTfi (stenep, ADRStnbn dirJD&)); &. segnent bitnap to update & 
UHILE TBIIieeenap.ieg) RHO (scgH) 00 NW1E— 

eeg :> ecg * cal sue; & find 1st available segnent & eave data 
IF no_problen THEH- a*xssxla«xstx*xtxxtx*xxxixxaxxs*xaftxaxxsxxxtx*ftXx*ixxssxx»et«asxx*sxxx*a 
IF ssg >* 2 THEH & no segnents l e f t to save tos\ * 

BECIH « SHORT OESCRIPTIW-
uam {eelecT_delete_ca]_set); * eaves data fron RATI to bubble 
no_problen :* FRLSE; * 

EHD « EXTENDED DESOTIPT10H-
ELSE * This routine w i l l save cave/recall and calibration data currently 

BECIH x in RAn to a register i n bubble nenory. There are 7 save/recall 
nbn_dir[reg»cel_dir_effect] :* lgth; I N bytea of cal & * registers and fron 2 to * calibration data register* (depending on 
nbn~dir(regl :>~LEfT(ecg,S) OR cal_size; i update reg info 1 a nunber of points). 

seg :* eeg-1; * 
REPERT cal size DO segnap:«SBIT(aegnap,(aeg:xseg+1)); * Theee registers are fixed locations i n bubble nenory which are 

ENO; * accessed through in i t ia l i zed arrays of starting page nunbers in 
IF dunp debug THEH * bubble corresponding to regieter nunbers (segnents in the cast of 

BEGIN" 4 calibration data uhich is stored soneunat variably). The register 
USIRCSaving Cal"); CRLF; a ie detemincd through « toftkey selection. 
cal dunp; * 

EHD; « INPUTS-
EHD * addr - etarting RAn addreas of data to aave 

ELSE i c a l l uayne'e atuff that t e l l s ueer to delete a cal & a lgth ' nunber of bytes fron addr to eave 
uam (select_delete_cal_aet); * type x instrunent state (state_fi le) or calibration data ( c a W i l e ) 

ok_to^eave_cal : » no_eroblen; * or nenory trace (nencry~file) 
END seve_cal; * reg x register nunber to etore data into 

* 1-7 for inetrunent atates 
* 1 - i ror cal data 
' 1-4 for nenory traces 

> OUTPUTS— none 

• ROUTINES CALtlD--
' urt nbn 
* t e l l 
* uam 

• ERROR CONDITIONS AHD RECOVERY--
* Hith the poeeibility of bubble nenory urite fai lure, an error 
* neeeage (warning) is displayed in the event of th is occurence. 
* otheruiee a nessage acknowledging the conpletion of the bubble 
4 urite ia displayed. 
a Does HOT range check data types or register nunbers for data types! 

« N01ES-

« AUTHOR--

xaxsassxsaxxxxaaxaxxttxx**ai*txxsxxxassxaxaaxa*x*ixxxxssaa*xxi»xxxxx«*xx 

« WHIRL REFIKEnEHT--

xxxxxxxxxxxxftxxxxxxxxxxxaxxxxxixxxxaaxxxaxxxxxxxxaxxxxxxxxxxxxxxxxaxxxxa 
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USTRt" lgth") ; UHEX(lgth); 
« REVISION LOG— «SIR(" pg"); mEX(pgjtr ) ; 
» 1/28/S3 - - nade procedure return boolean value indicating fai lure EHD; 
* (unte f a i l , data averflou) or success. unte to bubble: * (unte f a i l , data averflou) or success. 

IF save ok THEH 
xasxixxaxxxxxxsxxasxaxaxixxxxxxaxxixaxxaaxxxxxtxixsxxxxxxixxxxataxxxxxxx IF type", nenory f i l e THEH I lgth of nen. trace being saved & 
DECLARRTION- BEGIH 

nbn_dir [nen_dir_offset*reg] :* save_Igth; 
BOOLEAH PROCEDURE save data (addr, lgth , type, reg); tave ok ;x update nbn d i r ; 
VRLUE addr.lgth,type,reg; EHD " 
DOUBLE addr; ELSE 
IHIEGER lgth, type,, r a j i . EHTRY; IF type ' cal f i l e THEN 
I '* BEGIN 
KOC-i CQMEHT ur i te part ial internment to bubble for cal data KOC-i eet up part ia l save/recall addr. and Igthe; 
KGIH save ok ;x update nbn d i r ; 

INTEGER POINTER ptnaddr; ENO; " 
IHTEGER 1, pg_ptr, s a v e j j t h ; IF NOT (bubble alive :• aave ok) THEN 
BOOlfRH onit j isg , save_ok; BECIK 

conpute_uarn (data_type_etr, aavt_error); 
SUBROUTINE urite to bubble; eet serial_poll (op fai led srq); 
BEGIH EHD 

l : - 1 0 2 4 ; ELSE 
DO IF HOT onit nsg THEH 
I BEGIH 
aave ok:«urt nbn(A0RS(ptr[i:»if1O24)),set add nbn(pg ptr.O, conpute_tell (data_type_str, data_saved); 

" (IF lgth>204S THEN 2047 ELSE Igth - l i T ) set eerial_poll (op conplete erq); 
I ENO; " 
eave oh :* urt nbn ok (R0RS(ptrti:«i*10241), ps_ptr. EHO; 

" " (IF l)th)204S INCH 2047 ELSE lgth-1)) EHO; 
UHTIL HOT save ok OR ((lgth:'lgth-204S) <> 0) ; save data :x save_ok; 
IF dunp debug TttEN EHD seve_data; 

BEGIN"uHEK(pg_ptr-l); CRIF; END; 
ENO urite_to_bubbie; 

save ok :> FRLSE; 
IF NOT bubble.ok THEH 

u a r n (bubble i n i t error) 
ELSE 

BEGIN 
enit neg : « (type=state_file) AND (reg«prior_state); 
IF type <> state f i l e THEN 4 round doun to nearest 54 bytes & 

lgth :> save lgth :* lgth RNO ZffCO; 
tave.ok := (IF'ltype • c a l . f i l e ) THEH 

ok to save cal (reg,lgth) 
ELSE" 

(lgth <x nbn_reg_tz[lypel)); 
IF NOT s a . e j * THEN 

uam (data overflow) 
ELSE 
IF ( p g j J t r : » get start jg(type.reg) ) > 0 THEH 

BEGIH 
IF dunp debug THEH 

BEGIN" 
USIRCSaving data " ) ; UH««:ype); unEX(reg): CRLF; 
USTRC a d d r " ) ; UKex(aOdr,!i; 
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•EJECT; 

COnnENT 

SDOCt 

nflnE— 

record data 
aaxxaxxxtxaaxiaxxtxttfttt 

M l , DEC 22, 1983, 10:dS I 

ixtxxaaaaxxttxxxxxxaaaxxiasxxstaxaxexaaaaxxaaeai 

' SHORT OESCRIPT10H--
( aavee data fron bubble to tape 

EXTENDED DESCRIPTION--
This routinea w i l l record on tape a i l registers of a single data 
type (save/recall or calibration) fron bubble. Specifically, either 
RU the aave/recall refietere or ALL the calibration data registers. 
R buffer equivalent to the eize of a single tape blocs (10 ncorda 
or 2560 bytes) is used to tranfer data fron bubble to tape. 
Registers of the eane data type ere located contiguously in bubble 
nenory to stnpUfy data transfers. 

The data buffer (blg_buf) ie loaded uith bubble data (to capacity) 
and exported to an external tape loading routine uhich contunues to 
buffer any renaintng bubble data starting fron the last bubble page 
buffered fron thia end. 

INPUTS— 
type x data type found in bubble nenory 
id z f i l e nunber of data type to record to 

OUTPUTS--
none 

ROUTINES CBILED--
get_etart_pg 
read_nbn 
record_file 
yarn 

ERROR CONDITIONS AND RECOVERY— 
Bny problens uith reading bubble nenory u i l l display an error 
nessage indicating this . Houever, no further attenpta u i l l be 
nade to renedy the read fai lure and the data doee not get eaved 
on tape. 

NOTES— 

Individual or groups of registers cannot be recorded. 

RUTHOR--
txxxaxxxaxxxxxaxi ixxxxiatixxaxxxxxxaxxxxxxxxaxxxxxaxxxxxxxxxxxxxxxaxxxx 

INITIAL REFIHEHEHT--
get the length (nunber of bytes) of data to go on tape 
get the f i r s t page of the group of data registers 
buffer up data fron bubble 
IF buffering succeeds THEH 

SrWGR.W«.K.PD!510 THE/, DEC 22, 19S3, 10:45 Rfl PRCE 30 

cal l tape routine (record f i l e ) to record data 
ELSE 

diaplay error neasage 

aatxiaasBaaaxexas&xstfifiasxxaaasaaaxxeeaasxaaattaaaeixaaaaxaeaaxtxaxeAsta 

xttttxaxiaaaxaaflaaaaxxaaxoaaxxaaaxxxxxaxxaaxxxxxtxaxaxaxxxaxxxxtaoxxxxaxt 

DECLARATION1--

EHTRY; 

I buffer 2560 bytee (1 tape block of data t 

PROCEDURE record data (type, i d , reg); VALUE type,id,reg; 
IKTEGER type,id,reg; 
I 
(OOC-2. 

BEGIH 
DOUBLE lgth.big buf; 
INTEGER pg; 
I f (bigj»f:xrequest_nenory(2560))x0 THEH 

fatal (exceeded available nenory) 
ELSE 
BEGIN 

I f type >x , t i t > set THEH 
lgth : » nbn nax_rej hype] 

ELSE 
CASE type-state f i l e OF 

BEGIN 
& etate_fi le 1 lgth :» seve_tize; 
I nenory_file A lgth :* nfendir Inen_dir_offaet*reg); 
I cal etd f i l e & lgth ;x caljtit_arrey_size; 
& cal~f i le & lgth ; x nbn d i r (cal d i r offeettreg] 

ENO; 
IWex(lgth,l); CHLF-. 
IF (pg :• 9et s t a r t j g (type.reg)) > 0 THEH 
IF read nbn (big buf. set add nbn(pg,0,(IF lgth>2304 THEN 
12SG0 byte nbn buffer * 1 tape blocki 2303 ELSE lgth-1))) 
t2304>25oO-256 bytee of f i l e header I 
THEH 

record f i l e (big buf, 
lgth, 
(LEFT(typs,4) OR id) 
f>9) 

ELSE 
SEGIH 

bubble.ilive :• FALSE; 
nacro uam ( f i l e error, record nacro); 

ENO; " 
release nenory (big_buf); 

EHD; 
END rtcord_data; 

& nbn buffer addrees 
& nunber of bytee 
& f i l e no. and type 
& nbn page to read fron 
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REJECT; 
BOOlfRH PROCEDURE read fron bubble (addr, lgth , pg); 

VALUE addr, lgth ; OOUBU addr; INTEGER lgth , p j ; 
SEGIH 

INTEGER POINTER ptr=addr; 
IHTEGER i ; 
BOOLEAN recall ok; 
IF dunp debug THEH 

BEGIN" 
alSTKf addr •); IMe»(addr,8); CRlf; 
USTRC loth" ) ; UHEX(lgth); CRLF; 
USTRC pages"); UHEX(pg); 

EHD: 
recall ok :• FRLSE; 
i :• -1024: . 
DO I transfer IX utfrds at a tine I 

recall ok:<reed nbn(ADRS(ptr(i;xi+1024]),set add nbn(pg,0, 
( I f lgtb>2048 THEH 2047 ELSE lgth-1) ) ) 

UHTIL HOT recall_ok OR «lgth:xl9th-2048) <= 0 ) ; 
read fron bubble :* bubble alive :* recall ok; 
IF dunp debug THEN 

BEGIH" 
UHEX(pg-l); CRLF; 

EHD; 
EHD read fron bubble; 

•EJECT; 
BOOLEAN PROCEDURE read data header (addr, type, reg); 

VALUE addr, type, reg; DOUBLE addr; INTEGER type, reg; ENTRY; 
SEGIH 

INTEGER pg; 
read_data_header :" IF (pg :» get .startpg (type.reg)) > 0 THEH 

read_frcn_euhble (addr,neader_buffer_eize,pg) 

END read data header; 

ELSE 
FALSE; 
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•EJECT; 

uoc< 
klwlE— 

recall data 
IXXXtXtXXtXXXXXI 

THU. K C 22, 191], 10:4S 1 

ixsxxxxxxxxxxxasxaxxxxxxxxasaxxaxxxxxxai 

SHORT DESCRIPTIOH--
transfer data fron bubble to RRfl 

EXTENDED OESCRIPTIOK-
This routine u i l l transfer data fron a bubble register to en area 
in fiffti uhich uses and corresponds to that data. Any on-going sueep 
is abort prior to recalling data. An external routine is then 
called to update the data tracee and display annotatione to reflect 
the nculy recalled data, and the eueep is restarted. 

BPUIS-
addr * RAM address to start transferring data to 
type x type of data being transferred fron bubble to RATI 

( c a l . f i l i , s tate_f i le , nenory.file DULY ! ! ! ) 
reg x bubble regieter selected containing data to go to R A H 

OUTPUTS-- none 

RWIIHES CALLED--
do.recall 
read nbn 
t e l l " 
uam 

E R R O R commons A W R E C O V E R Y -
Rny failures in reading bubble u i l l display an error neeeage that 
indicatea this and the data nay or nay not be part ia l ly recalled. 
There i s currently no recovery fron part ia l data transfers due to 
a bubble read fai lure. R recall fron tape, instrunent preset, or 
pouer-up u i l l f i x any part ia l data problen that occurs as a reeult 
of thie possible fa i lure . 
Only individual cal data, instrunent states, and nenory traces are 
recalled in this routine. Other data types arc not checked and 
cauee the routine to be aborted. 

H01ES--
This routine is alao ueed to recall power-up or instrunent preset 
etates far units uith secondary and readable bubbles. 

RUTHOR— 

ixxaxtxxsxxxxxxixatxxsxxixxaixaxxsxxaxxsxxxaxxxxxxsxsxaaaxxxxxxxxxxxxxxx 

INITIAL REflHEnEKT — 
I f bubble exists and i s readable THEH 

get starting page of data register requested 
get length (nunber of bytes) of data to transfer 
abort the sueep 

vem.mt.mSH THU, DEC 22, 1983, 10:45 Afl 

a transfer data fron register to RAH 
* c a l l routine to update dieplay traces and annotations 
k restart the sweep 
* I f data transfers successfully THEH 
ft display acknowledging neesage 
' ELSE 
a display error nessage 
x 
xxxxtsaaxxxsxsxxtixxxixxtxxtxxsxxxxxtxsasxxtxxaxxxxsxxxxxxxxsstaxxsxssxi 

* REVISION LOG-¬
* 1/2I/S3 — nade procedure return boolean value indicating fai lure 
x (read f a i l , enpty register) or success. 
x 
axsxaxaaaaxexxsxxxxxsixxxxxsxexxaxxxxxsxaaxaaxxxxxtsxxasxxxsxsxxxixxxsx* 
DECLARATION— 

BOOLEAN PROCEDURE recall data (addr, type, reg); 
VALUE addr, type, reg; 
DOUBLE addr; INTEGER type, reg: ENTRY; 

I 

IO0C-*. 

BEGIH 
•FILE fnenu.uork; 
INTEGER pg, lgth; 
ALPHA type_str; 
BOOLEAN recall_ok; L f lag detemining recall succees 1 

IF dunp debug THEH 
BEGIH" IfSTRf'Aecalling lata " ) ; l»EX(type); UHEX(reg); CRLF; END; 

type st r ;x f i l e type[type]; 
IF type <> cal_atd_file THEH 

conpute tel l" (type etr, recalling_data); 
IF (pg :x"get_etart_pg (type.rej)) > 0 IHCH 
BEGIN 

IF (type x state f i l t ) THEH 
lgth :x (IF (rcgxprior.atate) THEH 

last state size 
ELSE 

save size) 
ELSE 
IF (type • cal_etd_file) THEH 

lgth :« cal k i t array size 
ELSE 

BEGIN 
INTEGER n: 
n :• (IF type'cal f i l e THEN cal d i r offset ELSE nen d i r offset ) ; 
lgth :• nbn dir [ntreg) AND JfFCO; 

EHO; 
recall data :• FALSE; 
I f lgth <x 0 THEN 

conpute uarn (data type str , no reg data) 
ELSE 
IF read fron bubble (addr, lgth, pg) THEH 

BEGIN 

StkWGR.UORK.P0!5IO THU, OEC 22, 19J3, 10:45 A" 

I f tvpe < state f i l e THEH 
BEGIH 

do_recall; 
init_user_graphics; 
restore_8510_display; 
highlight nenu; 

EHD; 
IF type o cal etd f i l e THEH Idon't acknouledge cal k i t r e c a l l ! 

BEGIH " " 
conpute t e l l (type str , data recalled): 
IF type"' cal_fi)e"JHEN 

beep (done tone); 
END: 

recall jSatl :x TRUE; 
Bet serial poll (oo conplete srq); 

EHD ' " 
ELSE 

BEGIH 
UHEX(ttatut.nbn); CRLF; 
conputejjam (type^str, recall error) ; 
set serial_poll (op fai led erqT; 

ENO; " 

EHD; 
EHO recall data; 

THU, DEC 22, 1983, 10:45 Rfl PAGE 35 3rflHGR.UDRK.Ptl9510 

• EJECT; 
CDHflEHT 
•DOC* 

HfltlE-
restore data 

exxxs*a*a3xsxa*xxs**xxxxixxasxsxft*ssxxssxxxxastxx*xx*ixxts«sx*t*xxxxxxx> 
X 
» SHORT DESCRIPTIOH-
x 
« EXTEHDED DESCRIPTIOH-
* 
• INPUTS— 

• DUTPUTS-
x 
« ROUTINES CALLED-¬
* 
• ERROR CONDITIONS RNO RECOVERY— 
a 
» NOTES— 
x 
« AUTHOR— 

xxxxxxxaxxxxxxxxaaxxxxxaaxxxxxxxxxaxssaxxxxxxxixaxxxxaxxxxxxxxxxxxxxxxxt 
X 
• IHIIIAL REFIXEtlEHT-
x 
xxxxxaaxaxxaxxxxxxaxxaxxxxxtxxanxaaxxaxxxaaxxxaxxxxxxxxxxxaaaxxxxxxxxxxx 
X 
« REVISION LOG— 
x 
axxxxxxxxxxxxxxxatxxxxxxaxxxxxxxxxxxxxxtaxaxxxxxxxxxxxxaaxxsaaatxxxxxxxa 
DECLARATION-
PROCEDURE restore data (lype,id,reg); VALUE type,id,reg; 
INTEGER type.id.reg; ENTRY; 
L 
IDOC-l 

BEGIH 
INTEGER pg: 
DOUBLE buffer; 
reetoring fron tape := TRUE; 
IF valid directory THEN 

IF (pg := get s t a r t j g (type.reg)) > 0 THEH 
IF (buffer :* request_nenory (25601) » 0 THEH 

fatal (exceeded available nenory) 
ELSE 

BEGIN 
BOOLEAN continue; 
continue :* TRUE; 
I f type = nenory_file THEH I export reg to restore to s\ 

nbn dir[nen d i r offset) :> reg 
ELSE - - " 
I f type = cal f i l e THEH 
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nbn dirfcal dir offset] : « reg; 
restore_file Tbuffer, LEFT(type,4) OR i d , pg): 
releaae~nenory (buffer); 
IF type", cal_std f i l e THEH I neu eoftkey label 1 

eelect eel k i t (reg); 
EHO; " " 

restoring^fron^tape :* FALSE; 
EHD rettore~data7 

SranOR.U0RK.FD!51O THU. OEC 22, 1SR3, 10:45 Rfl PRCE 3S 

REJECT; 
BOOLEAN PROCEDURE load dg_data; 
BECIH 

DOUBLE lgth; 
1H1ECER POINTER dgjffill; 
IHIECER i ; 
INTEGER pg; 
(.GOLEM load ok; 
lgth : » ADRSTnark dg top) - AORS(nark dg_baee); 
SIPH1R (dg.RAfl, B0AS7nark_dg_baee)); " 
pg :* dg nen base^g; 
I f dunp debug THEH 

BEGIN-

USTRCloading DG Rflrl: " ) ; Unex(RDRS(nark dg_base),S); 
UHex(AORS(nark dg.top) , l ) ; USTRC fron pages"); 
UlsEX(pg); 

END; 
i :• -1024; 
DO & transfer I K uord, at a tine & 

load ok :>raad nbn(ADRS(dg_RAn(i:'i«1024]),eet add nbn(pg,0, 
(IF Igth>204« THEN 2047 ELSE lgth-1) ) ) 

UNTIL M I load ok OR ((lgth:<lgth-204t) <» 0 ) ; 
IF dunp debug THEN 

BEGIN IIHEXlpg-l); CRLF; IHEX(etatiis nbn); CRLF; END; 
IF NOT loid.ok THEH 

fatal (bubhle - init_error); 
load dg_data :s"load~ok; 

EHO load_do_data; 

SnBnGR.U0RK.PDS51O THU, DEC 22, 19S3, 10:45 AH PRGE 39 

REJECT; 
BOOLEAH SUBROUTINE recall lunplus: EHTRY; 
BEGIH 

pg_cheek :" hpib_addr_pg; 
recall_lunplus : « read_nbn (ADRS(priv_ib_lun_table), 

set add nbn"(pg check.0,63)); 
If dunp debug THEH 
BEGIN" 

USTRCloading 'lunplua' s t u f f " ) ; lttltK(RDRS(priv ib lun table ) , ! ) ; 
WEXIhpib addr_pg); CRLF; 

EHO; 
END recall_hpib_addrest; 

BOOLEAH SUBROUTINE save lunplus; EHTRY; 
BEGIH •«.•**-

pg_check := hpib_addr_pg; 
COnnEHT 
eave_lunplue :* urt_nbn (ADRSfpriv^ie.lun^ table), 

eet_add_nbn"(pg_check,0,63)); 
seve_lunplus : « urt_nbn_ok (RORS(priv_ib_Iun_table), pg_check, S3); 

END Bave„hpib_addreesT 

THU, DEC 22, 19S3, 10:45 Rn PRGE 40 SnBnGR.WLRK.PD!510 

NEJECT; 
COfflfHT 
«DDC. 

NRnf-
i n i t save recall 

xxftxxtSxxxsxxxxxxxxxsxxxxxxxsxxxxsaxxxxxxsxxxxxsxxxxsxxxxtxxxxxxxxxaxxxx 
a 
« SHORT DESCRIPTION--
ft i n i t i a l i z e arraya and variablea for saving/recalling data 
• EXTENDED DESCRIPTION— 
a 
1 INPUTS— none 
a 
« OUTPUTS" none 
a 
« ROUTINES CALLED— 
a 
« ERROR CONDITIONS AND RECOVERY— 
* none 

« JUTES-
a 
4 BUThDR— 
a 
seaxxaxxxxxaaxtxsaxesatsaftxxsxaxssxaxasxxxsxxsxisxaxxxxxsxxxxxxsxxxxxxtx 
* 
» INITIAL REFIHEflCHr-
a 
aaxexexsaxxaxxaxxsssxxxxssesaxxxxsxxxxaexxsxxxxsxxxsxxaxxxxxxxssxaaxxxxx 
a 
« REVISION LOG--
a 
xxxxxsxxxaxasxxaaxxsxsaxxsxxxxxxxxxxxxaaasxsaxxxxxxxxsxaaaxsxxaxxaxxxxti 
DECLRRATIOH— 

PROCEOURE i n i t aave recall ; ENTRY; 
i 

lOOC-i 

BEGIN 
INTEGER i>R£GISTER 6; 
IKTEGER pa9B_start,page_cnt: 
t save/recall infomation I 
page cnt :* RRIGHKsave size,6); & byte cnt OIV 64 byte-page I 
IF (save_size AND Z3F) I 0 THEH 

page cnt :> page cnt • 1; 
FOR i : « 0 TO preset_state 00 

stete_nbn[i*1) := state_page_start • page_cnt*i; 
nbn_reLszIstatt .f i lt ] :* save_aize; 
nbnjtax_reg(state_set] :* page_cnt*64*(prior_state); 
page start : » state nbn (prior state] • 1 conpute start of next pg I 

RRlGHTdatt state size,6); & last state size/64 & 
I f ( last . i tate . t ize AHD Z3F) <>"0 THEN 
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oage_start :• pege_start a 1; 

1, cal stds table infomation 4 
* i . t l . « [cal_std_f i le] := cal_hit_array eize; 
•bn_Mx_r»g [cal_std_set] := 2*cal k i t array aiza: 
cal_std_nbn[1) ;x page_etart; 
eal_ald_nbn(2] :» page~start • cetd_oizc; 

hp ibaddr jg ;x page_start t 2*catd_ei2e; 

I display R A H to be downloaded on "power up" 4 
dg_nen_basej>g :« hpib_addrj>g • 1; 

4 cal, data infomation 4 
nbn_reg_sz [cal f i l e ] := 12!; 
«bn_nax_reg [cal_aetj 5I3U; 4 114 ens " I segnents « (4 bytes 4 

4 nenory data infomation 4 
page_ent t(24voiheader sizel/M t 1); 
FOR i 1 TO 4 DO 

nenofy_nbn!iJ :» nen_start • page_ent*(i-1); 
isbn_reg_sz (nenery_file) :* pege_cnt * t 4 ; 
nbn.nax.reg (nenory_setj := page_cnt"64*4: 

4 i n i t i a l i z a t i o n calls 4 
t**ble_alivt : « reatonng_fron tape ;x FALSE; 
k u b t l e . a l i n :• bubble.ok; 
lo*djlg_deta: 

fJO init_eave_recall; 

UWIUnO.MK.PDlSIO THU, KC 22. 1!!3, 10:45 An MCE 1 

mbnload.uork, 
rxnbn.work, 
rlibrary.uork, 
rstddata.work, 
r t i t le .work, 
rnarkdg.work, 4 — \ Nothing before this should exceed Z109.XC0 
ralphas.uork, 4 ! 
relabel.work, 4 j 
ratablee.work, 4 I 
mathtbl.work, 4 I 
rskey.uork, 4 \ These nust a l l be grouped identically with 
rskpos.work, 4 / lnain.uork. 
rkeys.work, 4 I 
ribtree.uork, 4 I 
rcpltbl.work, 4 I 
rdgtef.work, 4* I 
rcndau.work, 4 I 
rlunplua.work, 4 j 
marknen.MOrk, 4 I 
rstack.work, 4 - -/ IUSI BE LAST RtUCATRBli 
ll 
ROTIxlOOH RRflxFFfSOOH; 
t i t l e : IKINxFFFOIOOOK NOLOAy; 4 eg (long addr) 4 
narkd: nRIn-FFfOjeOOH; 
lunpl: 
narkn: RnflxFFF20eTOH; 4 juet RAn reservation, display address 4 
stack: RnYlxFFFFlOvOH; 

EKX 

mitnioRO.uoRi(.pos5io 

K!CLDR(9.C.!3) T H U , 
«wiE I H I I H unns 
ntmlo 000042 00190A 

T H U , KC 22, US3, 

00190A 001S4E 
THU, KC 22, 1SS3, 

nathf 00196E 001EE4 
THU, DEC 22, 19S3. 

Cn 001EE4 O02254 
THU, DEC 22, 1913, 

F L T P T 002254 002SSE 
THU, DEC 22. 1983, 

00255E O02SEE 
THU, KC 22, 1983. 

0IY3 0028EE 0029E4 
THU, KC 22, 1983, 

SORT 0029E4 002A44 
THU, KC 22, 19!3, 

CASE O02A44 002A5C 
T H U , DEC 22, 1983, 

Fit! O02R5C 003194 
THU, DEC 22, 1983, 

TERtt 003194 0032F2 
TKU, KC 22, 1983, 

stdda 0032F2 0032F2 
T H U , DEC 22, 1983, 

narkd F098O0 F09SO0 
T H U , DEC 22, 1983, 

alpha F098O0 F0A34E 
T H U , DEC 22, I9!3, 

alabe FOA34E F0A7E0 
IHU, DEC 22. 1983, 

etabl FOA7E0 F0AES8 
T H U , DEC 22, 1983, 

natht F0RE68 FOAFSE 
FRI, FEB 4. 1983, 

akey FOflfAE fOCD4C 

T H U , KC 22, 1983, 10:45 Rn PRGE 1 

DEC 22, 1983, 
BASE PRGE 

000100 000108 
5:37 A» UBRN 

000108 000108 
5:59 Rfl UBRN 

000108 000200 
5:05 An LURK 

FFF7A6 FfFJOO 
PDIS10 

FfF7A6 FFF7R6 
P0S5I0 

FFF7A6 FFF7R6 
P0S510 

000200 000200 FFF7A6 FFF7A6 
5:07 R.l nOD JTB 12/22/82 

000200 000200 FFF7AG ffF7A6 
5:07 AH DOS/itb RPR S3 

000200 000200 FFF7AS FFF7R6 
5:07 Rn JIB 23.10.81 

000200 000200 
5:07 Afl jtb 3/J3 

000200 000200 FFF7R6 FFF7A6 
5:07 Afl FIX 27.!.!0 

000200 000200 FFF7A6 FFF7A6 
5:07 Rfl FIX 1.5.10: HAKE CRLL RELATIVE 

000200 00020R FFF7A6 FFF7R6 
5:08 Rn JTB JULT 21,1982 

00020R 00020R 
5:08 Afl UBRN 

00020A 000042 
5:49 An UBRN 

OO0D42 OOOD42 
5:33 An UBRH 

O0OD42 000042 
5:12 An UBRH 

000042 000042 
5:12 Afl LIBRN 

000042 O00D42 
5:14 All UBRN 

FFF794 FFF7R6 
P0S51O 

FFF794 FFF794 
PD8510 

FFF794 Fff794 
P0J510 

FFF794 FFF794 
PD8510 

FFF794 FFF794 
PD8S10 

FFF794 FFF794 
P0S510 

OOOD42 OO0D42 FPF794 FFF794 
3:26 Pfl JTB.LANI.PDSStO 9/3/82 

OO0D42 0O0D42 

ltnflflLMO.llORX.POS510 

T H U , DEC 22, 19!3, 

skpos F0CD4C F0CDR4 
THU, DEC 22. 19!3, 

keys F0CDB4 FOCE70 
THU, DEC 22, 19S3, 

ibtre F0CE70 FOE098 
T H U , DEC 22. 1983, 

cpltb F0E09! F0E125 
THU, DEC 22. 1913, 

dgtop F0E126 F0E126 
THU, DEC 22. 1913. 

chdat F0E12S F0F4CC 
THU, DEC 22, 1913, 

lunpl F0F4CC F0F5OE 
T H U , OEC 22, 19S3. 

stack F0F5OE FOFSOE 
THU, OEC 22, 19!3, 

THU, OEC 22. 1983, 10:45 An PAGE 2 

5:4! Afl UBRH PDS510 

0O0D42 000D42 
5:48 Rfl UBRH 

000042 OOOD42 
5:32 Rfl UBRN 

000042 OO0D42 
5:30 Afl UBRH 

O00D42 OO0D42 
5:23 All UBRH 

000042 000042 
5:24 All UBRN 

OOOD42 000042 
5:11 Rn UBRN 

000042 000042 
5:32 Afl UBRN 

000042 OO0D42 
5:48 fffl UBRN 

ffF794 FFF794 
P08510 

FFF794 FFF794 
PD8510 

FFF794 FFF794 
P 04510 

FFF794 FfF794 
P0I510 

FPF794 FFF794 
PD8SI0 

FFF794 FFF794 
PCIS10 

FFF794 FFF794 
PD8510 

FFBOOO FFtOOO 
ptnsio 

LATEST DATE: IHU, DEC 22, 1913, 5:59 All 

INITIAL STACK POINTER / GLOBAL REG ' FFWOO 

tRAflt 000100 RBS2 002254 ABSA 00255E A001 001F16 
A0D1A 001FOO RDD1G 001 f 06 AODin 001FOC A001T 001F12 
A0D2 O022M ADD2R 002200 A002G 0022CA A002I1 0022C4 
R002T O022BE AOOCP FfflOE RODE 002192 NOOE_etr 0021A2 
AODfP FFF!36 ADDLE FFF918 RTRH 001CCE BESI 001D50 
CASE 002A44 CnP2 O0237C CCIP2R O023SE CBP2G 002358 
CflP2fl 002352 CHP2T O0234C CIIPA 002S8R CUPAR 002568 
CAPAG O0256C cnpfln 002570 cnPAT O02S74 CHV13 002412 
CNVI4 002404 CNV15 002482 CNV1E 00207R CNV1E save 002068 
CKV23 002482 CKV24 002404 CW25 002482 CHV2R" O02S70 
CNV2E 002040 CNV31 0024 CO CNV32 0024 C2 CHV3R 002864 
CNV41 0024BE CNV42 002488 CNV4R 002862 CHV51 0O248C 
CKV52 O024BE CKV5A 002860 CNVR2 0028C4 CNVA3 002S6C 
CNVA4 00286C CNVR5 002S6C CNVEI 0020FA CNVE20 1 O021OR 
CNVe! 0020FC COS 001C32 CPINV FFF9CC CPR2 " O0237A 
CPR2A 002376 CPR2G 002370 CPR2F1 00236A CPR21 002364 
CPRR O025S6 CPRflfl 002578 CPRftG 002572 CPRAn 002580 
CPRRI 002584 CPXflR FfF98A CRLF 003108 DROLF FFF9E0 
DIV1 001FFE DIVIA 001FCC DIVIO 001fD2 DIVin OO1F0S 
orviT 001 FOE DIV2 002308 DIV2A 0023BA DIV2G 002364 
DIV2n O023RE DIV2T O023AS DIV3 002966 0IV3R 002952 
DIV3G 00254E DIV3L 0029A4 DIV3n 00294R 0IV3R 0029CE 
DIV3T 002946 DIVS • 00267C DIVA 00213; DIVAA 002E28 
OIVRC- 00282E OTVAr, 002834 DIVA1 00283A DIVE O0223C 
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DTVEjtr 0 0 2 2 1 6 OIVFP FFF91E 0VR1 001FFR DVR1A 001FE4 suffix r0R7E4 eueep node fOF05! test nbn 0 0 1 9 2 A t i t l e line F0F06B 
DVR1G 001FER DVRm 001FFO DVR1T 001FF6 DVR2 0023D6 top key tablFOCDAS trace~node F0F05R unscale factfOACOR urt_boot_nbn001962 
0VR2A 0 0 2 3 0 2 BVR2C O023CC DVR2H 0023C6 DVR2T 0023CO urTnbn 001952 
DVR3 00296* DVR3R 002962 DVR3G 00295E DVR3I1 00295A 
6VH3T 002956 DVRA O02S5! OVRAA 002842 D V R A G 0 0 2 ( 4 ! 
DVRRH O02S4E 0VRR1 002854 DVRE 002IF8 DVAEjtr 0 0 2 2 0 2 HIERRRCHY QST 
EXP 001B76 IfCAH FFF976 UL INDEX F0BB48 LDR2A 002934 
LDR2G 002922 L0R2H OO290E LDR2T 0028FC LDRAA 0025B4 
L O R R G 0025CS L M R B 002SDC LDRAT O025AO L L O A O FFF906 CASE: 
LLDA2 FFF90A L L E B Y FFF90E LDG2 0 0 1 E 3 0 tlCPDIV FFF992 entry p t t ; CASE 
rtCPBP FFF96E HOBDG FFF926 nOOFR FFF86C rrOFR FfFMA referenced by: nathf 
RDSfR FFF894 nmrp F F F 8 0 0 A 0 0 2 002392 II002A 0023!A CHV9X: 
n002G 002354 1 1 0 0 3 O02SF4 II003R 0028F2 T I 0 0 3 G 0028EE entry pte: CHV92 CHV9A 
FtPLDG FFF942 B P L O G F F F 8 C 8 A P Y I 0 0 1 F 8 6 H P Y I A 001F70 extemale: CflPAA OW32 orvnA BPY2n I1PY3R 
HPY1G 001F76 nf>Ym 001F7C IIPY1T 001F82 H P Y 2 002292 flPYAA fPYAH 
nrm C022SE WY2G 002281 HPY2TI 002212 ls»Y2I 00227C nodulee needed: FLTPT OUAD 
«m O025OA HPY3A 002506 BPY3C 0 0 2 5 0 0 NPY3L 002511 CPX: 
n r a n 0024FA nPY31 0024F4 H>Y9 002SF2 WYR 0 0 2 ! 1 E entry pte: AMI A0D1A A 0 D 1 G Room A001T 
A P Y A A 00290! flPYRG 002S0E BPYATt 002814 BPYAT 0 0 2 ! 1 A AOOE tax. j t r ChVIE CHVIE save CHV2E 
HPYAV FFF9M HPYDI F F F 8 F A BPYE 002164 HPYEjitr 002172 CRVE1 CNVE20 1 CWe1 DIV1 orviR 0IV1G 
MPYEjrtn 002152 HPYFP FFF82E BPYLF FfF914 K R L D G FFF930 Divin DIV1I " DIVE DIVE j t r DVR1 DVR1A 
nSHfr FFF950 rnrtwn F F F 9 2 2 H u l t l n i t l FFFH6 ftultiniti F F F ! 1 C O V R I G ovmn 0VR1T DVRE DVRE j t r RPY1 
HEGI 0 0 1 E E 4 NEG2 002258 HEGfl 002562 Pi 0 0 0 1 1 4 

n>YiA 
BPY1G tVYin BPY11 « p « APYEjtr 

Pi2 0 0 0 1 1 ! Pi4 0 0 0 1 1 C P i ! 0 0 0 1 2 0 R R B 5 2 002270 WYEotrs HEG1 RKEG1 S8R1 SBR1A SBR1G 
RCHAR 00320E RDEXP FFF912 RMCG1 0 0 1 E E E RNEG2 002274 SBR1H S 8 X 1 T SBRE SBRE J t r SUB1 SUB1A 
SBR1 001FSR S6R1R 001F40 SBR1G 0 0 1 f i t S8R1H 001F4C SUBIG suiin suei I JUBE SUBEjtr copy_user3 
SBR1T 001F52 S8R2 002344 S8R2R 002340 J 8 R 2 G O0233R exp overflou fetch CNVE1 

SUBEjtr copy_user3 

SBR2A O023J4 5BR2T O0232E SBRE 0 0 2 1 0 0 SBREjtr 0021D6 externals: A0D2 RCxXP DVR2 LDRAA (DRAG 
SIR 001BSR S X L R B E L F0B544 sx MNu F0M20 SORT 0029E4 LBRRTI LDRAT ncpoiv BCPflP BPY2 HEG2 
SU61 0 0 1 F S E suiin O01F28 SUS1G 001F2E suiin 0 0 1 f 3 4 RHEG2 S8R2 3US2 SUBCP 
SUBtT 0 0 1 F 3 A SU92 002346 SUB2R 00232! SUB2G 0 0 2 3 2 2 referenced by: FHT 
ma 002311 SUB2T 002316 SUBCP F F F 1 1 E SUBE 0 0 2 1 DC nodules needed: FLTPT QUAD nathf 
SUBEjtr O021EA SUBFP FFFJ40 SOW FFF91A Sqrt2 000124 DIVS: 
TEHI 001972 IUOX 0 0 1 A A A TuoPi 0 0 0 1 1 0 UCHAR 0 0 3 1 9 ! entry pts: 0IV3 DIV3A DIV3G DIV3L 0IV3n 
UCPX 0032SE U H E X 0032C2 UHex 003210 U H U H 0031fO DIV3R DIV3T DVR3 DVR3R 0VR3G DVR3n 
UOUAD 003212 UREAL 003238 USTR 0031 B E XFI12P FFFIA4 0VR3T LDR2R UR2C LDR2H L0R2T noo3 
XFR20 FFFIOfl active funetfOA352b active tableFORElE active tableFOA0F2 IUD3A H003G 
atn_table FOAEAA bed of i n t 0 0 2 E E 0 blanks F0CD6E bot key tablFOCOFO referenced by: FLTPT Fni QUAD nbnlo 
byte_list F09IO4 ch cndl lineFOFOSI ch end2 lineF0F0D7 ch table F0F1B2 FLTPT: 
copy~ueer3 002124 coupled bitnF0F172 coupled chtaF0E09Cd coupled chtaFOEOFS entry pts: ABS2 R D D 2 RDD2R ADOZG R002n 
deLto_radiaO» 1 2 S dieplay_alteFOA068v elec delay FOEFSE exp_cnplx 001DCA A0D2T CI1P2 CnP2A D1P2G cnP2n cnpzi 
exp overflouOOIFBE fetch ChVEl O020F6 Field F0CD4E fornat F0EEA4 CNV13 CKV14 CHV15 CHV23 CHV24 CHV25 
fomat_3_cnpO02AfC Fomat doub!0O2A5E fomat integ002R5C fomat qui d 002AAE CHV31 CHV32 CHV41 CHV42 CHV51 CHV52 
fornat~real O02A0A fomat tableFOABHO HiliteJ>itnaF0F112 h i l i t e info F0F112 CPR2 CPR2A CPR2G CPR2H CPR2T DIV2 
i b l ink F004SO i f refjeain F0f060 i f testoainFOFOSE i n i t nbn 00190C 01V2R DIV2G 0IV2n 0IV2T 0VR2 DVR2A 
k i t ban 0 0 0 2 0 R k i t baae2 0007A6 last state F0FO56 l i n i t F0R944 0VR2G 0VR2H DVR2T "0D2 H0D2A noozG 
loo ecale diF0BC34 loo"table F0AE68 nark dg_baeeF098O0 nark dgtop FOE126 HPY2 HPY2R BPY2G HPY2R HPY2T H P Y 3 
nark slack FOFSOE narker etateFOF068 nax dunp F0F49C nax_save FOF392 HPY3R HPY3G HPY3L H P Y 3 H HPY3T NEC2 
nbn mec etaffFCOOg ncviprgn staF9FCO0 nbn eubjjrgnFFFCOO mn save F0E12A R R 9 S 2 RHEG2 S B R 2 SSR2A SBR2G SBR2H 
nkr inas forfOA936 nkr_wag_ouffOAS92 nkr'real forF0A92! nkr_real_sufF0A8S4 SBR2T S U 8 2 S U B 2 R SUB2G SUB2H SUB2T 
nncn F0CE74 nunber_of_grFOF056 old id F0FO4I paraneter deFOEFBE extemale: ADOLF DIVfP L0R2R L0R2G LDR2n 
pams nbn 001932 plot quadrenfOF066 p l o t t e r j e n F0F10C priv i b l u n F0F4CE LDR2T LLDAO LLDA2 LLDHY HPYDI H P Y L F 
rtad boot nb00195R read nbn 00194H ref jositionFOESSE ref_value F0E9BE flYNRH RDEXP S U B L F 
acalc F0E08E ecale factorfOABF2 set add nbn 00193A Sk_line1 F0CD84 referenced by: CHV9X CPX F H T QUAD SORT 
sk l i n t 2 F0C094 speedj>f_ligO0O13O speed of ligO0012C aqrt_tbl FOREAC nathf 
erq_neak jrriF0FO62 erq_neak_eecF0F064 etatus_nbn 001942 etep_ei2e F0FO5C nodules needed: DIVS nathf 
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entry pte: bcd_of_int fomat_3_cnpx fcrnatjJouble 
fomat integer " fomat quad fomat real 

externals: " CflPZ ChVEl " DIV3L flPY2 I1PY3L 
HEG2 TEHI 

referenced by: TERn 
nodules needed: CPX 0IV3 FLTPT nathf 

entry pte: A S S A C B P R CftPAA CnPRG CnPRH 
ChPAT CHV2H CHV3B CHV4A CHV5R CHVR2 
CHVR3 CHVB4 CHVRS CPRR CPRAfl CPRfiG 
CPRAB C P R A T DIV9 DIVA DIVAA DIVAG 
OIVRn OIVAT OVXA D V R A A DVRAG DVRBH 
DVRRT LDRAR L D R A G LDRAn LDRA1 BPY9 
H P Y A .ftnuflfl H P Y A G nPYfln HPYRT HEGR 

externals: CHV23 CKV32 DIV3L 
referenced by: CW9X CPX 
nodules needed: DIV3 FLiPT 

referenced by: 
displ : 

entry p t i : 
dg_read_ay 

keme nbnlo 

elearedisplay c r l f 
drau 

lb nove 
p r i n t j i e x p r i n t c h 

dg_hex dg_read 
i n i t . d i t p l a y 
noveZ noveeh 
rts setattribute 

j _ u r i t e 
jnp 
novechS 
udrau 

referenced by: 
di ipr : 

entry pta:' 
wrt_disp_quad 

referenced by: t i t l e 
f i f o : 

entry pts: array_update_fifo enpty_fifo i n i t _ f i f o 
keyboard_fifo " public_ib_fifo " read_fifo tohen^fifo 

j s r 
plot 
ydrau 
t i t l e 

i .rt_disp_byte urt_disp_dbl Mrt.disp_.int 
" H r t _ d i s p _ r e a l ~ " u r t _ d i s p _ s t r * 

CRLF 
trnun 
fomat_double 

keme 

SQRT: 
entry pts: SQRT 
externals: KEG2 
-referenced by: nathf 
nodules needed: FLTPT 

TERI1: 
entry pts: 

(.Hex 
externals: 
referenced by: f i f o 
nodules needed: F(1I 

alabe: 
entry pts: 
referenced by: 

alpha: 
entry pts: 
referenced by: 

ataM: 
entry pts: 

fomat_tablt 
nkr_inag_suffix 
scale_factors 

referenced by: nbnlo 
chdat: 

entry pts: ch_cnd1_line 

RCHRR 
WOURD 

UCKRR 
UREAL 

UCPX 
USTR 

fomat__quad 
nbnlo *~ 

acti ve_function_label 
(fbnlo ~ 

byte. l ist 
nbnlo 

urite f i f o 
externals: ~ CRLF 

pending release 
uait 

nodules needed: TEfifl 
ibtre: 

entry pta: 
referenced by: 

int rp : 
entry pts: 

i r i n t 
referenced by: 

keme: 
entry pts: 

counter 

UHEX UHex 
resource i n i t 

USTR 
send 

acquire 
signsl_init 

i b . l i n k 
nbnlo 

irack 
i r i r r 
keme 

abort 
create 

iradr i r c l r i r d i s iren 
irrdy i rset 

acquire awaited conditional_acquire 
delay init_kemel intrpt^botton 

i n t r p t . t i c k 

pending 

aetiva table type 
l i n i t 

active_tables 
log_scale_div_3 

nhr_real_foraat ~nkr_real_suffix 
suff ix " unscale_factors 

displ ay_altemate_value 
nkr_inag_fomat 

intrpt.delay^tiner intrpt_priv_ib_sni intrpt_rpg 
ifitrpt~top_key intrpt_uart l ink pause 

•• * ~ release resource_init 
signal_init snapshot 
uai t io" 
BYKR.I RDEXP IfflEX 
irack iradr ardis 
nark3 nark_dg_base 

update_hpib_leds 

preenpt ready 
running send 

stack_?op terninate uait 

ch_cnd2_iine ch table 
coupled_bitnap tlec_delay 
h i l i t e _ i n f o i f _ r t f _ g a i n 
last_state narker_state 
win,save nu«ber_ofjroups o l d _ i i 
plot_quadrant ~ plotter_pen 
ref_value scale srq_naskj.rinary 
step_si2C tweep_nodc t i t l e _ l i n e 

referenced'by: nbnlo t i t l e 
cpltb: 

entry pts: coupicd_chtable_index coupled_chtable_si2e 
referenced by: fibnlo 

dgtop: 
entry pts: nark_dg_top 

fomat hil ite_bitnap 
if_te«t__gain 
nax^dunp nax_save 
para"ieter_descriptor 
ref_position 
srq_nask_secondary 

" trace_node 

externals: IRRflt 
UHex USTR 
iren narkO 
nark_dg_top 

referenced'by: f i f o 
nodules needed: 

nbnlo 
keys: 

entry pts: 
referenced by: 

lunpl: 
entry pts: 
referenced by: 

narkd: 
entry pts: 
referenced by: 

narkn: 
entry pts: 

nathf: 
entry pts: 

COS 

CRLF 
fatal 
narki 

nark_stack 

dgtop 
: TERH 

stack 

bot>ey_table 
nbnlo 

priv^ib^unjtable 
nbnlo 

narkj,g_base 
kerne " nbnlo 

intrp narkd nathf 

top_key_table 

cal_kit_erray nenbotton nentop sine_cos 

RDDCP 
CPIHV 

fiDDFP 
CPxnR 

RODLF 
DflDLF 

RTRH 
DIVFP 

BESI 
EXP 
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IfCRH. HOBO LL0R2 liDTTr LDG2 IKP01V 
BtPDP nOBDG MDfR IDFR RDSfR HIHTP 
HPLDG "PLOC H P Y P V I T Y D I APYFP BPYLF 
IIRliG nSHFI r m u n I b l t l m t l Ik i l t ln i tZ Pi 
Pl2 Pl4 PIS (OEXP SIX SUBCP 
SU9FP SU8LF Sqrt2 TEHI TUDX TuoPi 
XffOT XfH2Q deg_to_radiena exp_cnplx epeed_of_iight 
speed of l ight a i r 

externals: ABS2 R002 A002A ADD2G RDD2T 
CASE C11P2A C"P2G CAV2S IHV52 DIV2 
DTV2T1 0VA2I A002G H P Y 2 RPY2A HPY2G 

BPY2T NEG2 StR2 S8R2G SBR2h 
SORT SUB2 SUB2R SUBZG SUB2FI 

referenced by: CPX FCTPI FAT keme 
nodules needed: CASE FLTPT SORT 

twtht: 
entry p t i : 
referenced by; 

btodo: 
entry pte: 
externals: 

USTR 

atn table l«g_table sqrt tbl 

nbnlo 

MRM 
CRLF «V3fl * . U » £ L 
active Jirnctio«_label 

atn_table byteJUtt couplri.bitiwp 
f ie ld hi1ite_ inf o i b _ l i nk 
kit>i*e2 last_etate 
nark etack 

w t _ * d d j * « 

referenced by: kerne 

nodules needed: DIV3 
cpitb 

natht 

UHEX W<n 
active_tabltt 
t»uplei_.chtable_indcK 
i n i t nbn k i t base 

rh_»*a_baee N X eave nin save 

T D p > e y _ t a * l e 

nar*_ds_top 
priv_ib_lun_table 
urt nbn"- ~ 

TERR 
dgtop 
•key 

alabc 

ibtre 

alpha 
keys 
stack 

atabl 
lunpl 
•tdda 

UL_IRD£X »_LR8EL MJCNU 
nbnlo 

nark_stack 
kerne nbnlo 

chdat 
narkd 
XMBfl 

•key: 
entry p t i : 
referenced by: 

skpos: 
entry pts: blanks f i e l d sk_linet sk_line2 
referenced by: nbnlo 

stack: 
entry pts: 
referenced by: 

•ttUa: 
entry p t i : 
referenced by: 

s t n n : 
entry pts: append_ch ajppend_string clearest ring 

in i t_st r ing 
referenced~by: t i t l e 

t i t l e : 
entry pts: char_index enter_title_char erese_title 

s«lect_titli_char »irite_title 
externals: aeUve_function append_ch cleer_string 

jnp lb novech print string ~ pnntch 
t e l l t i t l e t i t l e _ l i n e " urt_disp_str 

nodules needed: chdat displ dispr s t r ln 
xnbn: 

k i t bast? kit_base nbnlo 

646 
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entry pts: initjibn r*f._nisc_stati.s_reg «bn_prgn_start_add 

**n_sub_prgn_sel M r M j A n " re*d_boot_nbn ~ read~nbn 

s*t~4Kld_i»bn ~ status_nbn " test_nbn n r t J » o t _ n b n 

«rt~r*n 

referenced by: nbnlo 

EHTRY POMS (nodule nane>: 

UAM <nbnlo> ABS2 <FLTPT> RBSA ( O U A O ) 
M»1 <CPX> ROD!A <CPX> ADD1G (CPX) 
AOOIh <CPX> H001I <CPX> R002 (fLTPT) 
A002A <FLTPT> BD02G <FLTPT> RDD2H (fLTPT) 
RDD2I <FLTPT> AODCP <nathf> BODE (CPX) 
AOGEjtr <CPX> AODFP <nathf> P.DDLF (nathf) 
AIAH <nethf> EESI (nathf) CASE (CASE) 
CHP2 <FLIPT> CnP2B <FLTPI> CHP2G (FLTPT) 
CBP2H <FLTPI> CHP2T <FLTP1> CnTA ( 0 1 * 0 ) 
C H P A A ( O U A O ) CflPAG < 0 U A D > CriPAri ( O U A O ) 
enrar < O U A D > CHV13 <FLTPT> CnV14 (fLTPT) 
CRV15 <FLTPT> ChVIE <CPX> CHV1E aave (CPX) 
CaV23 <FLTPI> CHV24 <FITPT> CHV25"(fLTPT> 
ChV2R < O U W > CKV2E <CPX> CNV31 (FLTPT) 
CHV32 <FLTPI> chV3A <oimo> CHV41 (FLTPT) 
CW42 <FLTPI> CKV4A < 0 U A D > ChV51 (FLTPT) 
C H V 5 2 <FLTPT> CnVSA < 0 U A 0 > C*f92 (ChV9X> 
ChYJA (CnV9X> CWAZ <0UAO> CWA3 ( O U A O > 
CWA4 ( O U A D ) ChVAS < O U A D > CHVE1 (CPX) 
CHVE20 1 <CPX> CnVel (CPX) COS (nathf) 
CPIHV <nathf> CPR2 (FLTPT) CPR2A (FLTPT) 
CPR2G <FLTPT) CPR2H (FITPT> CPR2T (FLTPT) 
CPRR <0UAD> C P R A A <0OAD> CPRRG ( O U A O ) 
CfRnTf ( O U A O ) C P R A T <om> CPXfflt (nathf) 
CRLF (TERfl) DAOLF (nathf) 0IV1 (CPX) 
DIYTR <CPX> 0IY1G <CPX> DMA (CPX) 
DIVIT (CPX) DIV2 (FLTPT) DIV2A (FLTPT) 
D1V2G <FLTP1> DIV2n (FLTPT) 0IV2I (FLTPT) 
DIV3 (DIV3) D3V3A (DIV3) 0IV3G (0IV3> 
DIV3L <DIV3> DIV30 (DIV3) DIV3R (DIV3> 
0IV3! (DIV3) D 1 Y 9 <OUf*> OIVA (OURD) 
DIVAfl <DURD> DIV A G (OUAD) OTVRn (OURD) 
DIVAT < 0 U A D > DIVE (CPX) DIVE J t r (CPX) 
OIVFP (nathf) 0VR1 (CPX) DVR1R (CPX) 
DVR1G <CPX> DVRirt (CPX) 0VR1T (CPX) 
DVR2 <FLTPT> 0VR2A (fLTPT) 0VR2G (FLTPT) 
0 V R 2 H (FLTPT) DVTttT (FLTPT) DVR3 (D1V3) 
DVR3R < D 1 Y 3 > CVR3G <DIV3) DVR3H (DIV3) 
DVR3T <0IV3> OVRA (OUAO) OVRRA (OUAD) 
DVRAG <DOAD> DVRAh (OUAD) DVRAT (QURD) 
DVRE <CPX> DVRE j t r (CPX) EXP (nathf) 
IFCRH <nathf> LBL 1XDEI (skey) L0R2A (0W3) 
LDR2G (0K3) L0R2H (DIV3) LDR2T (0IV3> 
LDRAR ( Q U A D ) LDRAG (QUAD) LDRAR (QUAD) 
LDRAT < O U A D > LLOAO (nathf) LLDA2 (nathf) 
LLDffY (nathf) L0G2 (nathf) nCPDIV (nathf) 
hCPW <nathf> nDBDG (nathf) HDDfR (nathf) 
flDFR <nathf> RDSFR (nathf) HINTP (nathf) 
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(I0D2 <FLTPT> 
n003 <DIV3> 
flPLDG <nathf> 
RPYIfi <CPX> 
HPY1T <CPX> 
HPY2G (FLTPT) 
HPY3 (FLTPT) 
HPY3L (FLTPT> 
RPY9 <QuflD> 
nPYflG (QUAD) 
flPYRV (nathf) 
fiPYEjtr <CPX> 
BPYLF (nathf) 
HYHRn <nathf> 
HEC1 (CPX) 
Pi (nathf) 
Pit (nathF) 
RDEXP *nathf> 
S8R1 <CPX> 
SBR1H <CPX> 
S8R2R <FLTPT) 
SBR2T (FLTPT> 
SIN <nathf> 
SORT <$Q«T> 
SUB1G <CPX> 
SiJ82 <FLTPT* 
SUKfi *FLTPT> 
mi <CPX> 
5U8LF <nathf> 
TUOX <nathf> 
UCPX <TERI1> 
UHun cTERll> 
USTR <TERfl> 
abort < keme> 
activ#_table_type *atabl> 
•ppend^ch <strin> 
atn_table <natht> 
blanks <skpos> 
cal_kit_array <narkn 
ch_table <chdat> 
tlear_string <strit.» 
cocy_ut«r3 <CPX> 
c»«pltd_cht>blf_index <cpltb> 
create <keme> " c r l f <displ> 

delay <kerne> dg.hex <displ> 
dg_read_xy <displ> dg~write <displ> 
drau <displ> elec_delay «.chdat> 
enter t i t l e char <title> erase t i t l e <title> 

HQD2? <FLTPT> 
n003R <DIV3> 
FiPLOG <nathf> 
HPY1G <CPX> 
RPY2 tFLTPTi 
nPY2n <FLTPT> 
l,PY3fi «FLTPT> 
HPY3I- (FLTPT» 
nPTfl <QUfU>> 
hPTRn <OlJRD> 
tlPYDI tnathf> 
fTPYEjitrs <CPX> 
hRLDG <nathf> 
Mult lnit ! <nathf> 
JED2 <FLTPT> 
Pi2 inathf> 
RHBS2 <FLTPT) 
RHEG1 <CPX> 
SBRtfi <CPX> 
SBR1T <CPX) 
SBR2G <FLTPT> 
SBRE <CPX> 
SK LABEL <skey> 
SUB? <CPX) 
SUfltn <CPX) 
3UB2fl <FLTPT> 
SW2T <FLTPT) 
SUBEjtr <CPX> 
Sqrt2 <nathf) 
TuoPi <nathf> 
UHEX <TERH> 
UOURD <TERJl> 
XFH2P <nathf> 
acquire <kerne> 

append_string <strin: 
awaited <kerne> 
bot^key^table <kiys) 
ch_cnd1_lme <chdat) 
ch*f*_in5ex t t i t l e > 
condltional^acquire <ke 
comter <kerne> 

exp_overflou <CPX> 
fomat <chdat> 
for»at_integer (FflT) 
fomat~table <atabl> 
lb_link <ibtr»> 
init_display <d:spl> 
i n i t nbn <xnbn> 
intrpt_delay_tiner <keme> 

fetch.ChVE! <CPX> 
fomat_3_cnp»i (FflT> fomaT_quad <Ff1T) 
hi l i te 'bi tnap <chdat> 
i f _ r e f j a i n <chdat> 

• i n ! t _ f i f o ' f i f o > 
i n i t _ s t n n g <str in: 

toDZO <FLIPT> 
R003G <DIV3) 
RPY1 <CPX> 
HPYin <CPX> 
HPY2R (FLTPT) 
HPY2T <FLTPT> 
RPY3G (FLTPT) 
RPY3T (FLTPT) 
mm (QURO 
ftPYRT <Q1MD> 
BPYE <CPX> 
BPYFP (nathf) 
RSKFT (nathf> 
Rultlnit2 (nathf> 
MEGfl (QURD) 
Pi4 (nathf) 
RChflR (TERD) 
RMEG2 (FLTPT> 
S8RIG <CPX) 
58R2 (FLTPT) 
SflR2t1 (FLTPT) 
SBREjitr <CPX) 
SK HEHU <skcy) 
SUSIR (CPX) 
5UB1T (CPX) 
SU82G (FLTPT> 
SUBCP <nathf> 
3UBFP (nathf) 
TEkl <nathf) 
WCHflR (TERR) 
Utlex <TERf» 
UREAL (TERR) 
XFJ12Q <nathf) 
active_function_label (alabe) 
active_tables <atabl> 
array update f i f e <fifo> 
bcd_of_int <FtlT> 
b y t t . l l s t (alpha) 
ch_cno7_line (chdat) 
diar_display (displ) 

rne) 
coupledjutnap <chdat> 
coupled~chtable_sizi <cpltb> 
deg_to„radians (nathf) 
dg_read <displ> 
display^altemate^value (atabl) 
enpty_f!fo <flfo> 
exp_cnplx (nathf) 
f i e l d (skpos> 
fomat_dooble <FRT> 
forpiat~r«al (fnT) 
h i l i t e ' i n f o <chdat> 
lf_test_gain <chdat> 
init_kemel <kerne) 
intrp:_botton (kerne) 
i n t r p t j r i v _ i b _ s r q <keme> 

nranLORD.USRK.PDSS.O THU, DEC 22, 1«3, 10:45 Rfl PAGE 10 

intrpt_top_key tkeme> 
iradr (intrp> 
iren ( intrp) 
irrdy ( intrp) 
j s r <diepl> 
k i t baseZ <stdda> 
U n i t (atabl> 

intrpt_rpg (heme) intrpt_t ick (kerne: 
intrpt_,uart (keme) irack ( intrp) 
i r c l r T i n t r p ) i r d i s ( int rp ) 
i r i n t <intrp> i r i r r <intrp) 
irset ( int rp ) jnp (displ) 
heyboaroWifo ( f i f o ) kit_base (stdda) 
last state <chdat) l b <displ) 
link~(keme) log_scalt_div_3 (atabl) log_tabls (natht) 
rtark_dg_basc (narkd) Mrk_og_top (dgtop) nark_stack (Stack) 
narker_state (chdat) nax^dunp (chdat) nax_sav« <chdat) 
nbn_wsc_status_reg (xnbn> " nbnjargn_start_add (xnbn) 
nb*~\wbjrgK_*tI <xt*n> Mnbotton <narkn> nentop (narkn) 
rmTsave <chdat) nkr_inag_fomat (atabl) nkr_inag_suffix <atabl> 
nkr~real_fomat <atabl> r * r r e a l _ s u f f i x <atabl) nnen (ibtre> 
novr (displ) nove2 <displ* 
novtch2 (displ) r-unber__of_groups <chdat 
parantter_descriptor (Chdat) 
pause (kernt) pending (kerne> 
plet_ouadrant <chdat) plotter_ten cchdat) 

printch <displ) 
read.boot^nbn <xnbn> 
ready <keme> 
release <kerne) 
run (keme) 
scaledactors (atabl) 
set_add_r*n (xnbn> 
sine^cos (narkn> 
snapshot (kerne> 

print_htx (displ> 
p i * l i c _ i b _ f i f o <f i fo ) 
reerf_r£n (xnbn> 
ref.value (chdat) 
rts"«fispl) 
scale (chdat> 
send (keme) 
signal_init (keme> 
sk^Hn€2 (skpos > 
»peed_of_lignt_air (nathf: 
srq_nask_prinary (chdat) sr4L«'«kj«orie'ary <chdat) 
stack_top <kerne> status_nbn (xnbn) stip_.si2t (chdat: 

Si*ep_no4e (chdat) 
t i t l e _ l i n e (chdat> 
trace'node (chdat) 
uaitio (kerne* 
Mrt_boot_nbn <xnbn) 
nrt"disp~int (dispr> 
urt~dJ.sp~str (dispr) 
ydrau (displ) 

novech (displ> 
oid_id (chdat) 
pams_nbn <xnbn) 
plot (displ ) 
preenpt (keme) 
priv_ib_luntable <lunpl) 
r t a d j i f e ( f i f o ) 
reFj io i i t ion ( end at) 
reiource_init <keme> 
running (kernt) 
select_title_char ( t i t l e ) 
setattnbute (displ ) 
sk_line1 <skpos) 
spstd_of_light (nathf) 
sqrt_tbl (natht) 

suffix (atabl) 
test.tibft (w<bn) 
top_key_table tkeys) 
uait (heme) 
«rite_title ( t i t l e ) 
urt_(tisp_dbl (dispr) 
urt~disp_real (dispr) 
xdrau (displ) 

terninate (kerne) 
tohen_fifo ( f i fo> 
unscale factors (atabl) 
u r i t e _ f ! f o * f i f o ) 
urt_diip_byte <dispr) 
urt~ttisp~o>;ad (dispr> 
urt nbn <xnbn> 

KSPrflX<2 RSPtlftXM SSPT.flX>5926 BSPHRX*420 ESPTfflX'MS FSPt1AX*20 
LSPHfiX=2n5 XSPflRX'U 

ELAPSED TIHE 1:20 
CPU TIK 0:10 
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M8KL,"nbnload" 
BEGIH 

•FILE cchtable.uork; 
•FILE ccontvar.work; 
IFILE cnbngr.work; 
•FILE ctpwjr.uork; 
IFILE cdatap.work; 
•FILE ftera.uork; 
IFILE ftera2.uork; 
IFILE fron.uork; 
• FILE fchdita2.work; 
IFILE fcpltbl.uork; 
•FILE fnarknen.work; 
•FILE cstds2.work; 
•FILE fetddata.uork; 
COnCHT 

Thtif f i l t o ore for uncoupling and i n i t i a l i z i n g h i l i g h t . 

4 DEBUG 4 
4 DEBUG 4 

4 for cal_kit_array_size 4 

•FILE 
•FILE 
IFILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

crtip.uork; 
estin.uork; 
cparona.uork; 
efomat.uork; 
edonnenu.work; 
ccalnenu.uork; 
cstdntnu.work; 
cdiep.work; 
cp l o t . work; 
enkr.work; 
eayattn.work; 

1YIE LED, • IFFFFFEB1; 
IHTEGER pg, rag, lgth, i; 
IHTEGER ARRAY page 0 [0:31); 
IHTEGER POIHTER save.addr; 
DOUBLE save sz dbl, last sz dbl, junk; 
IHIEGER aa»e_ez • ea«e_sz_dbl«2, 

last sz = last sz dbl*2; 
BOOLERH save'ok; 

SnBnUMD.U0RK.P0!510 THU, DEC 22, 19S3, 10:45 (HI 

•EJECT; 
SUBROUTIHE fore, load; 
BEGIN 

EXTERHRL INTEGER atn table. L; 
•FILE falphas.uork; 
•FILE fakey.uork; 
•FILE fakpos.uork; 
•FILE fkeys.work; 
•FILE falabel.work: 
•FILE fibtree.work; 
•FILE fatabies.work; 
4 force l inker loading of display RRfl data nodules 4 
junk : = RORS(atn table); 
junk : ' RORSfbyte l i s t ) ; 
junk :• AORS(SK UteEL); 
junk :• fsHS(field); 
junk :> MtS(top nkey_table); 
junk :* R0R3(ectlve_?unction_label); 
junk :* MXtsinark stack); 
junk :• nTJRStiblink); 
junk :> AORS(active_tablce); 
junk : « nTNlS(coupled chtable index); 

END force.load; 

BOOLEAN SUBROUTINE i n i t bubble; 
BEGIH 

LEDs := IFF; 4 tum off LEDs 4 
FOR i :< 0 ID 31 DO page 0 [ i ] :• 0; 
page 0[31] :• ZS510; 
i : '~0; 
IF i n i t nbn (1) THEH 

i n i t bubble :• urt nbn (ADRStpage 0 ) , set add nbn(i,0,S3)) 
ELSE 

i n i t bubble :• FALSE; 
END i n i t j w b b l e : 
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•EJECT; 
connEHT 

uncouples softkey hil ights 

PROCEDURE uncouple hi l ights ( f i r s t , l a s t ) ; 
VALUE f i r s t , l a s t ? IHIEGER f i r s t , l a s t ; 

BEGIH 
IHTEGER nap,index,x,key cnt; 
index :• RIGHT(first,4)-1; 4 f irst/16 to get bitnap index 4 
key cnt := l a s t - f i r s t ; 4 nunber of keys in group 4 
x : I f i r s t RHO «0F; 4 1st softkey b i t to dear 4 
IF key cnt >x 0 THEN 4 d e a r out h i l ights for group 4 

DO BEGIN 
nap :x coupled_bitnap [index:*indexa1 J; 4 scratch pad bi t nap 4 
DO nap:xRBIT(iuTrrr»7~ 4 one uord at a tine 4 
UNTIL ((x;xx.1)x16) OR ((key_cnt:"key_cnt-1 )iO); 
coupled bitnap [index] := nap; 
x :• O f 

END UHTU (key.ent < 0) ; 
EHD uncouplejiilights; 

SUBROUTIHE i n i t uncoupled; 
BEGIN 

uncouplejiilighte (cnd_if„teet_port,cnd_if_ref_port); 
uncouple'hilights (cnd3if_no^gain,cnd_if_gain_auto); 
uncouple'hilights (cnd2user1,cnd_user4); 
uncouplsjulights (cnd_sur,cnd_real); 
uncouplejiilights (cnd_frep_donain,cnd_aux_donain); 
uncouple'hilights (cnd„.tdr_etep,cnd_nin_tine_uindou); 
uncouple'hilights (cnd_naxjgate_uindou,cnd_nin_gate_Mindou); 
uncouple'hilights (cnd~correctiorL.on,cnd_correction_off); 
uncouple^hilights (cnd~data,cnd_nath); 
uncouple'hilights (cndjienory1,cnd_nenory4); 
uncouple'hilights (cnd_nenory_eh1 ,cnd_nenory_ch2); 
uncouple'hilights ( c n d'djJlueji .cndjfdivji ) ; 
uncouple'hilights (cndjienl.cnd_pen8); 
uncouple'hilights (cnd_data,cnd_nath); 
uncouple'hilights (cnd_if_avg_on,cnd_if_avg_off); 
uncouple'hilights (cnd_enoothing_Dn,cnd„anoothingj)ff); 

END init_uncoupled; 

SnBnL0RO.UORK.PD851O THU, DEC 22, 1983, 10:45 An 

•EJECT; • 
COnnENT 

in i t ia l izea i n i t i a l sofktey nenu highlights 

PROCEDURE hi l ight (softkeyl ,softkey2); 
VALUE softkeyl,softkey2; INTEGER softkeyl,softkey2; 

BEGIN 
INTEGER b i t poa; 
h i l i t e infolo ,(i:-RIGHT(softkey1,4))) :• 

S B I I ' l h i l i t e infoIO. i ) , eoftkeyl AND SOF); 
b i t j o t := softkey2 RND 20F; 
h i l i t e info [1,(i:=RIGHT(eoftkey2,4))J :x 

SBIT ( h i l i t e i n f o l l . i ] , M t j o t ) ; 
END h i l i g h t : 

SUBROUTINE i n i t highlights; 
BEGIN 

hi l ight (cnd_if_avg_off,cnd_if_av9_off); 
h i l ight (cnd~anMthing_effIcnd~onoothing_off); 
h i l ight (cnd2201_points,cnd_20T_pointo); 
h i l ight (cnd~if_gain_auto,cnd_if_oain_auto); 
hi l ight (cnd~ i f_teetjort,cnd~ i f_teetj)ort) ; 
h i l ight (cnd'suept,cnd_swept); 
h i l ight (cnd_continuous,cnd_continuout); 
h i l ight (cnd~couplejtinulus,cnd_couple_etinulut); 
h i l ight (cndj:ouer_elope_off,cnd_pouer_slope_off); 
h i l ight (cnd_freq_donain,cnd_freq_donain); 
h i l ight (cnd"tdr_etep,cnd_tdr_etep); 
h i l ight (cndjornaMitw^indou.cn^nornal^tinej indou) ; 
h i l ight (cndjate_off,end_gate_off)T 
hi l ight (cnd_nomaljgate_uindou,cnd_nomaljjate_windou); 
h i l ight (cnd'correction off,end correction o f f ) ; 
h i l ight (cnd;cal_kit.1,cnd_cal_kit_1); 
hi l ight (cnd_single_eh,cndsingle_ch); 

h i l i g h t (cnd_data,cnd_data); 
h i l ight (cnd~narnerj>ff,cnd_narker_off); 
h i l ight (cndj>o_ref~nkr,cnd~no_ref>.nkr); 
h i l ight (cnd'quadran^full.end^ouoarant^full); 
h i l ight (cnd_pen1,cnd_pen2); 
hi l ight (cnd_privib_renote,cnd_orivib_renote); 
h i l ight (cnd_d_div_n,cnd_d_div_n); 
hi l ight (cnd'nenoryl.cnd nenor>2); 

EHD init^highllghts; 
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lEJtCT; 
SUBROUTINE i n i t counts; 
BECIH 

reg := 0; 
tEOi IFF; 
CRLF; 

EHD init_counts; 

SnfTlUnv.UOK.POISIO THU. DEC 22, 1913, 10:49 Rn PRGE 6 

REJECT; 
PROCEDURE i n i t cal rego; 
BEGIH 

IHTEGER p9_cnt; 
•g :* sej_etart; 
i n i t counte; 
IfSTRT'CRL SECHERT:"); UHEXtieg size'64); USTRC bytes'); CRLF; 
D O BEGIH 

ref :• reg • 1; 
pg cnt :« 0; 
USTRCInit page,-); HHEX(pg); 
D O UNTIL 

HOT (save.ok :• urt_nbn(RDRS(page_0),set_add_nbn(pg,o,31))) 
O R ((pg_cnt:"p9_entt1)seeg_size) OR (pg=204S); 

UHEMps-lTT USIRC • reg"); UHEX(reg); CRLF; 
LEDs :• RBIT (LEDs. reg-1); 

ENO UNTIL HOT save eat B R (ree-z) OR (pg-JMI); 
IF (reg < t ) THEH 
IF save on THEN 

BEGIN' 
save ok :* FRLSE; 
CRLFT 
I error: cal aogiitiits ere too large I 

ENO: 
EHD i n l t j a l ^ r e g e ; 

SnBnLORO.UORK.PDSSIO THU, DEC 22, 19S3, 10:49 Rn PROE 7 

REJECT; 
PROCEDURE init_pages l e f t (page bound); 

VRLUE pise bound: IHTEGER page bound; 
BEGIH 

IHTEGER b y t e l . l e f t ; 
i n i t counts; 
IF ( b y t e t j e f t := (plgt bound-ps)>G4) < 0 IHEH 

bytes l e f t := 0; 
HSTRC'BYTES REnfllNIHG:"); UHEMbytes l e f t ) ; CRLF: 
IF bytes l e f t > 0 THEH 

BEGIH " 
USTRC'Init pages"); UHEHlpa): 
DO BEGIH 

LEDs :< HOT (RRIGHI(pg,3)); 
EHD UHTIL -t. 

HOT (save_ok :> urt.nbn(RORS(peje_0),eet_edd_nbn(ps,0,3l))) 
OR (ps=page bound); 

UHEX(pg-l); CRLf; " 
EHD; 

EHD init_pagee_left; 

SnBnLORO.UORK.PDSSIO THU, OEC 22, 19!3, 10:45 Rn PAGE » 

•EJECT; 
PROCEDURE load bubble data ( lgth) ; VRLUE l j t h ; DOUBLE igtn; 
BEGIH 

IHTEGER i ; 
i :• -1024; 
00 UNTIL 

NOT (aave ok :• 
urt nbn(RORS(tave 4ddr[i : ' i*1024]], 

" eet add nbn (pg,0,(IF lgth>204S THEN 2047 
" " ELSE lgth-1) ) ) ) 

OR (Ugth:-lgth-204J) <* 0); 
EHD load_bubble_data; 

1 
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•EJECT; 
SUBROUTIHE load cal stds; 
BECIH 

i n i t count,; 
USTRT'Cm STRNDRROS:-); IWEX(c,l k i t array eize); 
US1RC bytes"); CRLF; 
STPHTR (save addr, RORSlkit basal); 
DO BECIH 

USTRCLoading pages " ) : UHEX(pg); 
load bubble data (cal k i t array size); 
STPHTR (save addr, RORSlkit base2)): 
UHEX(pg-T): USTRC « reg-JfllHEXIregtl); CRLf; 
LEDs := RBIT (LEDs, reg); 

EHO UNTIL HOT eave ok OR ((reg:«reg»1) = 2) ; 
EHD loed_cal_etds; 

SriUIL0nG.WRK.PDI510 THU, DEC 22, 1983, 10:45 Rn PRGE 10 

• EJECT; 
PROCEOURE load hpib addresses; 
BEGIN 

•FILE flunplue.uork; 
i n i t counto; 
USTRCHPIB RDDRESSES: 40 bytes'): CRLF; 1 f i n d at (4 bytes 1 
LEDs := RBIT (LEDs, reg); 4 enable let LED l 
save ok := urt nbn (RORSIpriv ib lun table),set add nbn(pg,0,31)); 
USTRf'Init page'); UHEX(pg-l); CRLF;~CRLF; 

END load_hpib_addreeeee; 

SnBnL0RD.U0RK.PO851O THU, OEC 22, 1983, 10:45 Rn PRCE 11 

•EJECT; 
PRCCEOURE load nenory traces; 
BEGIN 

IKTEGER nen_size; 
nen_size :* 240G*header_aize-1; 
i n i t counts; 
USTRT"HEBORy TRRCE:"); UHEX(nen eize); USTRC bytes"); CRLf; 
DO BEGIH 

USTRCLoading pages ' ) ; UHEX(pg); 
»ave_ok :* (pg ( 204E-) RHO 

urt nbn (RORStpaoe 0) , set add nbn(pg,0,nen size)}; 
NHEX(pg-l); USTRC • reg " ) ; 5HEX(rega1);"CRlf; 
LEOe :> RBIT (LEDs, reg); 

EHO UNIIL NOT save.ok OR <(reg:*reg«t )M) j 
END lead_nenory_trec,"s7™-

SnBnLORO.UORK.PDSSIO THU, DEC 22. 1983, 10:45 Rn PRGE 12 

•EJECT: 
PROCEDURE load display ran: 
BEGIH 

DOUBLE dgjjata ez, dg data cnt; 
INTEGER d g j g t • dgdete cnt • 2; 
de_data_az :* ROHS(nark_dg_tcp) - RORS(nark_dg_base); 
d£data~cnt :» dg data sz/64; 
I f (dg_data_ez UNO HFjoO THEN 

dgjigs :* dgjigs • 1 ; 
i n i t counts; 
USTRCDISPLRY RSI1 DRTR: " ) ; UHe«(dg data ez,8); 
USTRC bytes"); CRLF; 
USTRC'Oisplay RRfl boundaries:"); UHex(RDRS(nark dg.beee),8); 
UHex(flDRS(nerk dg top) . ! ) ; CRLF; 
IF NOT (eave ok :• (dgjigs * pg) < seo_,tart) THEN 

BEGIN 
LEO, : ' 0; 
USTRCERROR: DG RRfl enceede available " ) ; 
USTRCdata bubble space by " ) ; UHEX((seg_etart-djjge)>G4); 
USTRC bytes. ' ) ; 

END 
ELSE 

BEGIH 
STPHTR (save addr, RDRS(nark debase)); 
USTRCLoading pages - ) ; WExTpgJ; 
load bubble data (dgjjata sz); 
UHEX(pg-l);* 

EHD: 
CRLF; 

ENO ioad_display_ran; 
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initjmcoupled; 
i n i t j i i g h l i g h t e ; 
save'ez dbl :> PMS(nex save)-A01S(nin save); 
laet~ez~dbl := A0R3(nax save)-AORS(iast state); 
STPH1R [ l i v e addr, ADRSTnln • » • ) ) : 
P9 :» 1: 
d l l f ; USTRC""' LOADING DATA BUBBLE u ; •»«•••• | ; CRLf; 
init.counte; 

HSTRCINSTeMCNT STATE:"); UHCXIeave ,z ) ; USTRC bytes"); CRLF: 
IF (save oh := i n i t bubble) 1HEH 
00 BECIH ~ I i n i t bubble nodule 1 a/ I save/recall etelee I 

reg :* reg * 1 ; 
USTRCLoading pages ' ) ; U H E X (pg) ; 
loecl bubble d m (save ez); 
UH£X?og-1);~USIR(" " r i g " ) ; wKX(reg): CRLF; 
LED, :• RBII(L£De,reg-1); 1 indicate i n i t i a l i z e d regieter I 

EHO UNTIL HOT ea«e on OR (regxpreeet etate); 
IF eave ok THEN I i n i t " laet etate" re9 I 

B E G I N " 
USTRCLaet etate " ) ; U H E X (pg); 
STPNTR ( w e addr, HDRSUaet etate)) ; 
load bubble data (lest ez); 
l»exTpg-1);"C«LF; 
I F sa»e_ok THEN 

load cal etde; 
I f e m j * T H E N 

load hpib addreoses; 
IF eavej* THEN 

load dieplay ran; 
IF uve.oh 1NEN 

i m t j a g e a left(ees_etart) ; 
IF aavi.ok THEN 

i n i t cal rege; 
IF eave.oh THEH 

load nenory trace,; 
IF eave ok THEH I i n i t 2nd half of bubble & 

i n i t j a g e s l e f t (2045); 
IF eave ok THEH 

«STR("done.") 
ELSE 

USTACbubble urite error") ; 
ENO 

ELSE 
U5TR("Bubblc nodule 1 loading error . " ) ; 

IF eave ok THEH 
LEDa :• IFF; 

CRLF; CRLf; 

TRAP(IS); 1 return to nonitor t 

ENDS 
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n»IKL."noTEST" 
BEGIH 

• FILE ftem.uork; 
•FILE fnbn.uork; 

C O H H E H T 

asxxx»xxsxxxtx»*xxxxsxxaasxxxxx»ae*xaaexaxx*xxsx*xxxxxxsxxsx*xxxsixx*xt» 
This progran ia for teeting the error rale of HBn 
I t u i l l save dn the fifin a eelected region of ntnory RefStart-RefEnd 
I t u i l l also save a block of counters containing present results 

(this allous restarta after peuerfail) 
I t u i l l then repeatively read RBn and canpair i t to the orginal data in 

nenory — thie u i l l continue f , r IcadLaopRate tinee and 
then the uhole cycle u i l l repeat — including the re -unt ing of ntfl 

(Thit u i l l teet uritee and ailou the progran to continue on 
naenfuily after a hardfailurc of IsBtl or RAn!!!) 

Occansionally a status neosage u i l l be printed out. 

I f an error occur the progran w i l l dunp infornatlon that seould allou 
one to trace the type of error 

aaxaxxxnxxaaxasxaaaeexxxeaaxxeaxxaxaaaxxxiaxxxxsxsaxxxexaxxaaaaxxxxaxxxx 
end sf I 

DOUBLE fatRfrt Coumere(0:i3); 
GLOBRL DOUBLE nBLsopa-CMten|0],PrintlkrtCeunt-Counterel1], 

rMeaeeliT<Coiinteri(2],IWonpairErr<Ceuntere[3]. 
R*starts'Countera[4),C1*Ceunters(5], 
C2*Cesintera[(l,C3'Counter,[7); 

DOUBLE COHSTRNT Ref Start:-I100OO0. Reffnd:«107Cff, 
TettStart:> 110000,ItitEnd;. I17CFF; 

INTEGER CONSTANT CountenSavelMd:>1020.TestSave«dd:>1021, 
ReadLoopRate:>25,Print0utRate:'100; 

LABEL najorLoop; 
INTEGER HtflRdd; 
BOOLERH flag; 
RERL Rtenp; 
BYTE ColdetarflfO: 

SUBROUTIHE PrintData; 
BEGIN 
USTRC'S of Loops " ) : UNUR(lv3Loops); 

Rtenp^RERHnBLoopel'RERLlIeetEnd-TeetStartJ'S.O; 
USTRC" « of Bits " ) ; URERL(Rtenp); 
USTRC Restarts"); UHUn(Restarts); 
CRLF; 

USTRt" Errors (Read/Conpair) " ) ; 
Wun(fttReadErr): LWn(aeConpairErr); 
USTRC Error Rate " ) ; 

SnBTEST.UORK.POISIO IHU, DEC 22, 1913, 10:46 Rn PRGE 2 SnflTEST.U0RX.PDS51O THU, DEC 22, 19S3, 10:46 Rn 

U R E R L I RERLInBReadErr<nBConpairErr)/Rtenp ) ; 
CRLF; 

ENO PrintData; 

I.**xxx»*»x*a»xsx»asxxxxs»«*xxixxx*»xxxxt*xxxxxxxxxxx«xxxxixxxxxsxxixx4 
I F HOT i n i t nbn(O) THEH BEGIN 

"CRLF; USTRCInit Failure"); CRLF; 1RRP(15); EHD; 

I F TBIT(Coldstart,0) THEH BEGIH 
Coldstart : iRBIT(Coldl1art,0); 
CRLF; USTRCCold Start" ) ; CRLF; 
flBUops:^; 
nBReadtcrn*; 
nBConpairErr:"0; 
Restarts: »0; 
C1:«C2:-C3:*; 
PrintDutCount:*PrintOutRate; 

EHO ELSE BEGIH 
CRLF; USIRCUam Start") ; CRLF; 
nBnAdd:>CountersSaveRdd; 
IF NOI read nbn(RDRS(Counters), 

set add nbn(nmRdd,RD«S(Counters),RDRS(Countere)) ) 
THEH ICountera invalid T W 1 ; 

Restarts:»Restartat1; 
END; 

PrintData; 

najorLoop: 
»BnAdd:"TsstSeveAdd; 
Flag:»urt nbn(RefStart. 

set.idd.nbninBmdd.RefStart.RefEnd) ) ; 

* nBnfldd:xCountersSaveRdd; 
Flag:'urt nbn(RORS(Counters), 

set_add_nbn(nBrtRdd)fiDRS(Counters),flDRS(Coun1era)) ) : 

REPEAT ReadUopRate DO BEGIN 

n6Loope:>nBLoops«1; 

mHAdd:>1eetSaveAdd; 
I f read nbn(TestStart, 

" set add nbn(nBnAdd,TestStart,TestEnd) ) THEN 
BEGIH 

LABEL ConpairLoop.ConpalrExlt; 
AS3En6i£( nOVE.L RefStart,R9; BOVE.L TestStan.RIO; 

HOVE.L TeslEnd.RU ); 
Conpairloop:ASSEnBLE( 

MP. I RI0.R11; 
Bnl ConpairExit; 
CHPn.u (R9)«,(R10)<; 
BEO ConpairLoop; 
RDD.L *01 .BBConpairErr; SConpair Err i 

SRef data f i rsts . 

SABR data aecondS 

nOVE.U - ( R 9 ) . » ; 
JSR «UHEX; 
BOVE.U -(RIO).RO; 
JSR (UHEX; 
nOVE.U RIO.RO; 
JSR UHEX 
CRLF; 

ConpairExil:RSSEHlf( NOP ) ; 
END ELSE 

BEGIH 

nBReadErrtxnSReadErrtlj 
PrintData; 
IF NOT i n i t nbn(O) THEN BEGIN 

CRLF; USTRCInit Failure"); CRLF; TRAP(15); END; 
END; 

IF (PrintOutCount:xPrintOutCount-1) <K> THEN BEGIH 
PriniOutCount:aPrintOutRatc; 
PrintData; 
END; 

ENO REPEAT ReadLodpRate; 

GO TO najorLoop; 

EHDI 
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INTEGER CONSTANT 
td_scr_arrays_id 
td~gjte_errays_id 
td~chirp_arraya_id 
slids_Ioad_arrayo..ld 
tenp_id 
nex_nenory_id 

THU, DEC 22, 19S3. 10:46 Art WOE 1 

1 and 2 — ch dependent & 
L and 4 — ch dependant &. 

FhfrflOR.UORK.POSSlO THU, DEC 22, 1913, 10:46 An 

NFILE cnenngr.iiark; 

& Clear nenory *• 
SUBROUTINE reeet.nenory; 

S. Return ntnory addrees allocating byte cnt byte, I 
DOUBLE PROCEDURE reeueat nenory (byte cnt ) ; 

VALUE byte cnt; DOUBLE byte cnt; 
DOUBLE PROCEDURE requeit erray(byte cnt) ; 

VALUE byte.cnt; 
DOUBLE byte_cnt; 

& Release previouely allocated nenory address & 
PROCEDURE release ntnory (nenory_eddress); 

DOUBLE mnoryj idreet; 
PtOCFOURf. releaecw4rray(array_addrcs); 

DOUBLE array.aodress; 

1 Auxiliary nenory Mnagenent I 
BOOLEAH PROCEOURE nenory_stolen (addr, nenoryjd, b y t e j n t ) ; 

VALUE nenory i d , byte cnt; 
DOUBLE addr;~IHIEGER nenory i d ; DOUBLE byte.cnt; 

PRTKEOURE release auxiliary.nenory (addr, ne»ory_id); 
VALUE addr, nenory i d ; 
DOUBLE addr; INTEGER • 

& for nax_nenory_id & 

ENTERNRL; 

EXTERNAL: 

ENTERNRL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

EXTERNAL; 

SfiEttlGR.U0RK.PDS51O 

H6SKL,P,"nenngr" 
BEGIN 

NFILE 
fflLE 
RFILE 
•FILE 
•FILE 
• FILE 
IFILE 
IFILE 
IFILE 
•FILE 

fkernel.uork; 
crins.uorh; 
fnarhnen.uork; 
cneasage.uork; 
futi l2.uork; 
cdebug.uerk; 
f tern, uork; 
ftem2.uork; 
cnbngr.uork; 
cnenngr.ucrk; 

TKU, DEC 22, 19S3, 10:46 Rn 

& for exceeded available nenory I 
& for f a t a l S. 

I OEBUG 1 
i DEBUG i 

I for header eize I 

INTEGER CONSTAHI 
block_cnt := 511."** 
block j u z e : « 512; 

IHTEGER ARRRY 
nenory_id_status [O:naxjtenory_id], 
nenoryid~lgth IO:nax nenory i d ) ; 

BYTE ARRAY " 
nenoryjiap IO:block_cnt); 

DOUBLE 
nenory_baee, 
nenory~eize, block_naek; 

IHTEGER 
block nax * block nask a 2, 
f r e e i l k ; 

I eize of nenory block nap t 
I nust be a pouer of 2 & 

&. l i s t of ntnory Oh "loan" & 
& and Nblocke ocuupied 2. 

S. nunber of nenory blocks in nenory 2. 
& f i r s t available block in nenory S. 

snEnnGR.uoRx.PDS5io THU. DEC 22. 19S3, 10:46 An PAGE 2 

•EJECT; 
PROCEDURE dunp aux status; 
BEGIH 

IHTEGER i ; 
USTSCRux Ben " ) ; 
FOR i :» 0 TO nax nenory id DO 

UHEX(nenory id status!! ) ) ; CRLF; 
USTRCBux Lgth-); 
FOR i : * 0 TO nax ntnory id 00 

UHEX(nenory_id_IgthliJ); CRLf; 
EHO dunp_aux_etstus; 

I for DEU6G only S 

BOOLERH 
aux nen avail ; 
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•EJECT: •EJECT; 
PROCEDURE dunp ntnory status; t for debug only & connENi 
BEGIN woe* 

INTEGER l . b l k start .blk size; 
KSTR("1it awMl b l k f " ) ; UHEX(free blk) ; CRlf; itflnE--
RSTR£Hritnory Status"); CRLF; Free nenory id 
blk start :* 0; 
DO BEGIN t 

blk size :* newory nap[blk s t a r t ] ; * S»!ORT DESaiPIIW--
IF blk size > 0 TtiEN * renoves auxiliary nenory fron auxiliary nenory tables 

BEGIN: * 
UHEX(blk size); USTRt" f u l l #" ) ; WHEX(blk s t a r t ) ; CRLF; * EXTENDED OESCRIPII0N--

EHO * This routine renoves auxiliary nenory fron auxiliary nenory tables 
ELSE * by setting the table value corresponding to a given nenory ID to 

BEGIN * - 1 for table containing starting block of auxiliary nenory 
i :• blk s t a r t - , ; * 0 For table containing iwnber of auxiliary nenory blocks 
UHILE ( iwnory^napt i^ iMl^ ) RNO (i<blocfcji») 00 * The given mrwry B> ineiexe* the tables. 

blk size : s ~blk size * 1; * 

UHEX (blk size); USTR(H EHPTY *")- UMEK[blk s t a r t ) ; CRLF; s 
ENO; * INPUTS— i i . « nenory ID of auxiliary nenory to be moved 

blk start := blk start • blk size; s 
EVO UNTIL (blk start » (blwk~iiax-1)); * OUTPUTS-- none 
CRLF; s 

END dunp_nenary_statu(; • ROUTINES CALLED-- pent 

* (no* coscinrjHs m CCDVERT-
* No range checking i s done on the ntnory ID value that is passed. 
* Constant values found in CfKMtt.UOeX should be used. 

« MOTES— 
* This i s a local u t i l i t y routine used by externally declared routines 
* found in this nodule. 

* RUTHXK--

•satntttsftisft*^ 

* INITIAL REFINEfSlKT-* 
* set starting nenory block corresponding to nenory ID to - 1 
* set nunber of nenory blocks corresponding to nenory ID to 0 

txe***a***t***at*J«^ 

* REVISION LOG— 

X««ft«l*Xft****ft^^ 
DECLRRRTION--

PROCEDUBE free nenory i d ( i d ) ; 
VALUE i d ; INTEGER i d ; 

IMC-* 

BEGIN 
nenory_id_statui [ i d ] := - 1 ; 
nenory~id"lgth ( id) i* 0; 

»EWiGR.U0RK.PD8510 THU. DEC 2 2 , 1983, 10:46 Pfl PRGE 5 9lE<m.<mK.PDI510 IKU, DEC 2 2 , 19B3, 10:4S Rfl PAGE S 

EW> frtejienory_id; •EJECT; 
CCttrtENT 
ttOC* 

nWE--
reset ntnory 

MHiiiIiitiiMiMiiiuiitaiiiimutiH 

* SHORT DESCRIPriOK-
* i n i t i a l i z e data nenory, clear entire nenory bitnap 

« EXTENDED DE SCRIPT IDA— 
* This routine in i t ia l izes nenory used for dynamic allocation and 
* i t s associated bitnaps and tables. Rt the end of the routine, a l l 
* available nenory has been de-allocated. 

• INPUTS*- none 

* OUTPUTS-- 0>-allscated dynanic ntnory 

* RTOTIhtS CRLLED— 
* actjuire 
* release 
* free ntnory i d 
t 
- ERROR CONDITIONS BW KCOYERY-
* Any nenory addresses acquired m previous ntnory allocation 
* requests cannot be invalidated and can therefore, be potentially 
* used again uithout warning. That i s , when nenory is re-allocated 
* after a reset nenory, any routines using nenory allocated before the 
* reset can s t i l l access that nenory after the reset even i f the 
* nenory uas not technically re-allocated to then. This can cause 
* nenory allocated to on* routine to be overwritten or read by another 
* routine. It i s , therefore, the user's responsibility to re-allocate 
* nenory after a nenory_reset. 

« NOTES— 

« AUTHOR— 

SJt*«M«it«M*ftM^ 

* INITIAL REFINE RENT— 
* Dctermne the total nunber of available nenory blocks 
* Clear nenory block allocation bitnap 
* Reset f i r s t available nenory block for allocation 
* I n i t i a l i z e auxiliary nenory tables 

t»*****t**«I****»i****«*t**t** 

* REVISIOH LOG— 

DECLARATION— 

SUBROUTIHE reset_nencry; ENTRY; 

I 
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BECIN 
acquire ( r > M o r y _ t r c ) ; 
COWIfHT •ince ue cannot allocate napping epace dynamically, 

the constant, black_cnt. u i l l have to be changed as 
nore/less nenory becones available: 

black_na*k (RMS(nenbotton) -
(nenory base:»RORS(neritop))) / block size; 

IF ((block_nax) > block_cntt1) OR (biock_nax < 0) THEN 
block_nax := biock_cnt*.; 

FOR free_blk := 0 T0~block_nax-1 00 i m i t nenory nap & 
nenory_nap[free_blk] := 6; 

FOR free_blk :» O~T0 nax_nenory_id DO I i n i t nenory id info & 
free nenory id (free blk) ; 

free.blk : « 07 l f i r s t available block S, 
aux_nen_avail :» FRLSE; 

IF nen debug THEH 
BEGIN WTR("nEITDRY RESET •? " ) ; UHex(nenory baee.S); 

UHex(RMS(nervbotti>n),S); CRLF; 
UntX(block_nax); USTRf blks avai l" ) ; CRLF; 
dunp nenory status; 

END; 
release (nenory_src); 

END reset_nenory;"~ 

4,641,086 
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I f (bytt.cnt BHO (block_>ize-1)) > 0 IHEH 
block, needed := blocks needed • 1 ; 

If nen debus IHEH 
BECIH 

USTRC'REOUESTing"); WHexUyte cnt.S); USTR(" bytes"); 
UHEXfblocke needed); USlRf blks"); CRLF; 

EHD; 
IF blocks needed > blcck nax THEH 

BECIH -
fetal (txceeded_available_nenory); 
blocks needed := 0; 

EHD; 
blochs_requeeted ;> blockejieeded; 

EHD blocks_requested; 

660 
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REJECT; 
COftflEHT 
SDOC* 

THU. K C 22, 1983, 10:46 RH 

1 SHORT DESCR1PTI0K--

* computes the iwnber of nenory blacks needed fron a given byte count 

1 EXTENDED DESCRIPTIDN-
1 This routine returns the nunber oF nenory blocks that uould be 
1 occupied fron a given nunber of bytes, fl "block" of nenory contains 
; the nunber of bytes defined i n the local CONSTAT biock_size. 

J INPUTS— byte_cnt * nunber of bytes of nenory needed 

J OUTPUTS-- nunber of blocks of ntnory 

1 ROUTINES CALLED-
1 fatal 
• 
' ERROR CONDITIONS ANO RECOVERY-
1 I f the nunber blocks conputed exceeds the total rmtttr of nenory 
k blocks used for nenory allocation then "we're in t rouble . . . " 
1 In other uords, the systen i s k i l l e d (via f a t a l ) . 
' NOTES— 

ettttfttttttSft^^ 
* 
* INITIRL REFWEnENT-
* Divide a nenory block size into tte nunber of bytes given 
* Add an extra nenory block i f i t doesn't divide evenly 
* IF the conputed nunber oF nenory blocks exceeds the total anount 
* of nenory blocks used for allocation THEN 
* display a " f a t a l " nessage and hang the systen 

S«k.*Sfii(S*tiiftt*SSssStS*>><* a*ttiiiattkftSjt**9ftttieftaftftts*a*. >:••.*»«».» 
DECLRRRT ION-
INTEGER PROCEDURE blocks reques. ' (by • zm); 

VRLUE byte cnt; DOUBLE byte cn, 
& 

ID0C-& 

BEGIN 
INTEGER bloeks_needed; 
blocks_needed := (bytej.nt/block_ei«); 

SrtERnGR.UORK.PDSSlO THU, DEC 22, 1983, 10:46 Rn 

REJECT; 
COnnEHT 

8D0C* 

NRHE--
f i r s t f i t 

**t»t*tJ***t******»t*t»«*t**t** 
a 
* SHORT DESCRIPTION— 
* searches for f i r s t available segnent of nenory large enough to 
* store a requested nunber of blocks 

* EXTENDED DESCRIPTION¬
* This function returns the block nunber of the f i r s t block uhich 
* heads consecutive available nenory blocks that u i l l be able to 
* accomodate a requested nunber of blacks. I t does a " f i r s t Fit" 
* type of search for a segnent of nenory that contains available 
* contiguous blocks, fl value of - t i s returned i f a segnent of nenory 
* cannot be found containing tht required nunber of blocks, 
a 
* Allocated nenory uhich has been designated as "auxiliary" by the 
* nenory owner is released only when there is not enough continguous 
* nenory blocks available to satisfy a current nenory request. 

* INPUTS¬
* blocks needed • nunber of blocks of available nenory needed 
* 
* 0UTPUTS--
* starting blocks of available segnent of nenory 

* ROUTINES CALLED— 

* free_ntrtory_id 

* ERROR CONDITIONS AND RECOVERY— 

* N0TES--
* Uhen "auxiliary" nenory i s needed due to a shortage of available 
* nenory, ALL "auxiliary" nenory is released and considered to be 
* re-allocated (even i f i t doesn't end up getting used). 

ft 
* AUTHOR— 
a 
aatataaat*a*aaa«a»«ttttaat*aaiaftaaaaaftt>a*taaa*aaaaaaftt>aa«««ft*aataaia> 
* 
* INITIAL REFIHEflEHT--
* Count the nunber oF contiguous unused nenory blocks u n t i l the nunber 
* of contiguous nenory blocks = requested nunber of nenory blocks 
* IF there are not enough contiguous blocks available THEH 
* check auxiliary nenory tables and release a l l auxiliary nenory 
1 re-count contiguous blocks u n t i l there are enough available 
* IF there uasn't enough available nenory blocks THEH 
* return a - 1 
* ELSE 
* return the f i r s t available nenory block fron a set of contiguous 
* blocks that can acconodate the requested nunber of blocks 
* update the pointer to the First available nenory block 
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•cvisin L0G--
3/15/13 — Mdtd capability or -borrowing" allocated nenory which 

has barn conditionally rcleeeed by ntnory ouner and 
narked ae auxiliary nenory. Ihie nenory io ueed only 
uhen there ie not enough available nenory to eatiefy a 
request for nenory allocation. 

exxxtxixxxtaxxxxxttxtaaxxxaxxaxxaxxxxixiaxaxxxxxaataxaxaaxxaaaxaxxxxxxa 
KCLARAIION--

ikTECER nmWK f i r s t f i t (blocks needed); 
VRLUE block! needed; INTEGER block! needed; 

1 
m c - i 

KGIN 
JUKCER n . i ; 

s n n U T T J f E steal nenory; 
teen 

BIECEIl blk cnt"REGISTER S, 
stolen •REGISTER. ( ; 

tdk_cnt : » 0; 
ffOR~i 0 TO nax^nenory^d DO 

IF (blk cntlHienory i d ' o t a t u s ' i ] ) >x 0 THEN 
•EDIN" 

free nenory i d ( i ) ; 
FOR stolen : » blk_cnt TO (blk_cnt«nenory_na,(blk_cntl-1) DO 

aarnory n*p(stolen] : » 0; 
IF blk cnt < free blk THEN I adjust ptr to 1st blk avail I 

free blk :• blk cnt; 
END; " 

aux nen avail :* FALSE; 
I f nen debug THEN 

BEGIH 
USTRC'Steal nenory"); CRLF; 
dunp aux status; 

EHD; 
END steal_nenory; 

SUBROUTIHE count blocka avail ; 
BEGIN 

n ;x 0; 
i :• free blk; 
UHILE ( i < block nax ) HMD (n < blocks needed) DO 

I f nenory napli] » 0 THEH 
BEGIN 

n :" 0; 
UHILE (nenory_napiij'0> RND (i<bldck.nax) RHD 

(ntblocki needed) DO 
BEGIN 

n :* n+1; 1, count contiguous blocks & 
: : » i+1; I update nenory block pointer 2. 
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END; 
EHD 

ELSE 
i := i»1; 

EHD count_biochs_avail; 

count blocks avail ; & variable n contains available blocke & 
I f n < blocks_needed THEH 
IF aux nen avail THEH 

BEGIH " 
steal_nenory; 
count blocka avail: 

EHO; 
f i r s t . f i t :* IF n w blocks.needed THEN 

i - n I . starting block of allocated nenory & 
ELSE 

- 1 ; f> net ofxewgh blocke to allocate i. 
IF ( i - n ) • free blk THEN 1 update f i r s t available block I 

BEGIN 
UHILE ( i < block nax) RNO (nenory napUJoO) 00 

i :• i • 1; 
free blk :x i ; 

ENO; 
END f i r e t f i t ; 

SKIWGR.UORK.P0S51O 

REJECT; 
COWEHT 
KHX> 
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SHORT DESCRIPHOH" 
Dynanicelly allocates nenory in biocksize byte blocks 

EXTENDED DESCRIPIIOh-
This routine returns the address of an available eegnent or nenory 
which i s based on the nunber of bytes requested that u i l l " f i t " 
into the f i r s t avaiUbie segnent of nenory. Rn address of 0 is 
returned i f there* i s not sufficient nenory available for allocation. 
Blocks corresponding to and included in the nenory segnent that i s 
allocated u i l l be narked ae "occupied"' in a nenory allocation nap. 
(value of nunber of nenory blocks occupied) 

INPUTS--
byte_cnt * nunber of bytes of nenory needed 

OUTPUTS— 
starting address of nenory uith byte_cnt available bytee 

ROUTINES CALLE0--
acquire 
release 
blocke_requested 
f i r s t . f i t 

IIOtOR C0H0ITI0NS RNO RECOVERY— 
Users of this function should check for a return value of address 0 
before proceeding to read/unte to the returned address value. 
Dieastrout results nay occur uhen attenpting to urite into address 
location 0. 

NOTES— 
A nenory "block" is currently defined in the COHSTRNT block.size. 

[Stx**sax*x»xsxxassx***ixx**extxaaxxaxxa*atx*xts*aaxxxxxxx*x* 

INITIRL REflHEnENT-
Conpute the nunber of nenory blocks needed fron the nunber of bytes 

requested 
Find the f i r s t set of contiguous nenory blocks that can acconodate 

the nunber of nenory blocks needed 
IF there are enough nenory blocks available for allocation THEN 

conpute the starting address of the allocated nenory 
nark the allocated nenory blocks as "occupied" in the nenory 

allocation nap 
ELSE 

return a value of 0 

S-EhtlGR.UORK.PDSSIO THU, DEC 22, 1913, 10:46 An PRGE 14 

axxiaxxaxxxxAxxxxxxnxxxxxKxaxxtxxxxxaxxxaxxaxxxxxaxxxaxxxxxaxxxaxxxxtxx* 

• REVISIOH LOG--

saax*xxtaxxsx*xxx*xxa**axs*laxa*xaesas*xixxaxxxxxxxxaxss*xaeaa!saxxsxx*x 
DECLARATIOH-

DOUBLE PROCEOURE request ntnory (byte cnt) ; 
VALUE byte cnt; DOUBLE byte cnt; EHTAV; 

I 
«00C-l 

BEGIH 
IHIEGER next_aveil„block,blocks_nesded; 
acquire (nenory sre); 
IF (blocks netdid:•blocks requeued!byte cnt)) > 0 THEH 
IF (next avail b l b c k : ' f i r t t fit(blocks needed)) >• 0 THEH 

BEGIN " 
INTEGER ixREGISTER 6; 
requeet nenory :* mrary base * (next avail_block*block_size); 
FOR i ;x next avail_block TO (next_avail_block*blocke_needed-1) DO 

nenory nap f l ) : , - blocks needed; 
IF nen debug INCH 

BEGIN 
USTRCGranttd I " ) ; 
UHex(netxiry_baie.(next_avaU_blodi*block_size),S); CRLF; 
dunp nenory status; 

EHD: 
END 

ELSE 
reoueetjienory :x 0; 

releaee (nenory_erc); 
ENO request_nenory; 
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fl EJECT; 
COnnEHT 
too:* 
MfiME— 

END; J. rtquest_erray i> 

requeit array 

* SHORT OESCRIPTIOH— 
1 reque«t_array is identical to rtquestjienory except that a 
3 eucceteful nenory allocation returns the nenory base address plus 
* header_size. 

• EXTENDED 0E5CRIPTI0N--

* INPUTS-¬
* byte.cnt • nurtber of bytes of nenory needed 

* WrPUTS--
* starting address of (nenory u i th byte_cnt available bytes) plus 
* he.aderj.izt. 

* ROUTINES CfllLED" 
* request nenory 
a " 
* ERROR COMDITIDRS RNO RECOVERY-¬
* Users of this function should check for a return value of address 0 
* before proceeding to read/urite to the returned addrtss value. 
* Disastrous results nay occur uhen a t t e s t i n g to urite into address 
* location 0. 

» RUTHOR-

aa*aasaatatfta*aafeattaattaa*aaaaeattataaaaaaBtftaaaaaa*ta>aaaataaataataa*t 

• INITIAL REFINEflENT" 

-taaaaaaaaaia*aataaftiataftaaaaa*aaa*aa*eaaa***ft*aaaaataasaaaa«*aaaa*aaKa*a 

* REVISION UJG-

3taaaaaAaa«*aaaaft**aaaa»a*aa*attaaaaa*aa**aa*aaaatftatBaaaa*aaaaaaaa**a«* 
DECLARATION-

DOUBLE PROCEDURE request array(byte cnt) ; 
VfiLUE byte cnt; 
DOUBLE byte.cnt; ENTRY; 

I00C-& 

BEGIH J request array 3, 
DOUBLE addr; * 

IF ( addr := request_nenory(byte_cnt) ) = 0 THEH 
request array : - 0 

ELSE 
requtst_array := addr * headerj-ize; 

ME Witt. WORK. PD8510 THU, DEC 22. 1983, 10:46 Rfl PAGE 17 SnEnnGR.«0RK.PDS5tO THU, DEC 22. 1983, 10:46 An PAGE 15 

"EJECT; 
corsnEHT 
IDOC + 

* 

aaaaaaaaaaatt***aataaaftaaaaaaaaaaaaa«aaaaaa*aaaaaaaaaaa«a*a**a«*a«*i 
DECLARATIOH-

ffflnE-
start release block 

ia*«>aaTaaaaaa*7aaxttaa*aa>a*>a>i:a*a*aaftaaa«ftaaa*aa**-tts**ata**aaaaiaaa* 
a 
- SHORT DESCRIPTIOH-
* returns the starting block of nenory to be released 

* EXTENDED DESCRIPTIOn¬
* This routine computes the starting block of nenory to be released 
* fron the given address. The nenory address passed is f i r s t checked 
* against the boundaries of nenory that can be allocated, nenory 
* addresses outside the nenory allocation boundaries return a value 
* of -1 (indicating an invalid addrtss). flenory addresses within 
* bounds art divided by nenory block size. An even divide returns 
* the starting block otheruise the addrtss i s invalid since i t is not 
* on a nenory block boundary. 

* INPUTS" 
* nenory_address * address of allocated nenory to be released 

XNTEGER PROCEDURE start_release_block (nenory_address); 
DOUBLE fienory address; 

& 
SDQC-& 

SEGIH 
DOUBLE address; 
INTEGER start_block-»ddress*2; 
•tart_rtleasi_block : r -1; 
IF (nenory_addrtss >* nenory_bast) AHD 

(nenory'address <E (nenory base4(biock si2C*block nax))] THEN 
6EGIH . 

address : - (nenory address-ncnory base)/block size; 
IF ((nenory_address-netiory_base) SnD (block_size-1)) * 0 THEN 

start release block :> start block; 
END; 

EHO start_release_block; 

* OUTPUTS— 
* starting nenory block to be released 

* ROUTINES CALLED— none 

* ERROR CONDITIONS RND RECOVERY— 
* No checking is done (or can be done) to ensure that a nenory address 
* that happens to f a l l on an even nenory block boundary i s in Fact a 
* nenory address that had been previously allocated. I t is therefore, 
* the user's responsibility to pass an address that uas legit inately 
* allocated (via request nenory or stolen^nenory). 
a ~ 
* NOTES— 

* RUTHOR— 

aaaiaaaaiaaaaaaaaaaaaa*a**ata*aaaa««t*aaaa<aaaaaaa>aaa*aa*aa*aaa*at*aatt 

* INITIAL AEFIHEflENT— 
* IF given address i s within nenory allocation boundaries THEN 
* conpute starting ntnory block by dividing nenory block size into 
* relative address 
* IF result oF division i t on an even nenory block boundary THEH 
* return starting ntnory block 
* ELSE 
* return -1 
* ELSE 
* return -1 

aaaia«Ataaataaaaaaaa«aaia*taatt*iaai*at**aaaaaataa«i*aiaaaft*ta*aa*ai«att 

fl REVISION LOG— 

http://he.aderj.izt
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tEJCCT; 
COfflENT 
IDOC* 

t***i*ii**i*ttt***i***ki*«*i*****ttit****t******t**ttt**i* 
> 
1 SJORT DESCRIPIIOH--
1 release a set of allocated nenory blocks 
i 
1 EXTENDED DESCMPTIW--
1 This routine release* nenory that has been allocated. The nenory 
' to be released i s detemined fron tht nonory addrtts fron which a 
' starting nenory block is conputed. The starting nenory block i t 
1 nipped into the nenory allocation nap which contain tht nunber of 
* ntnory blocks allocated for that particular addrtss. These blocks 
1 of nenory are then narked at "available" (0 value). 
1 I f the starting nenory block to be released i s also found in the 
*• auxiliary nenory tables, they are also renoved fron these tables. 
* The nenory address (which is passed by reference) i s then stt to 0, 
' and tht pointer to the f i r s t available nenory block i s updated. 
i 
1 IRPUTS--
1 ntnory_ae<drtss * addrtts of nenory to "release" 
1 OUTPUTS-
1 ntnory addrtss * 0 (passtd by reference) 
* ~ 
* ROUTINES CALLED--
1 acquire 
* release 
* startj-eleae«_block 
• fret_nenory_id 

* ERROR CONDITIONS ANO REC0VERY--
* Any invalid nenory addresses are ignored and no atttnpt i s nade to 
* to release i t . Only certain invalid addresses can be detected: 
* - addresses outside the nenory allocation boundaries 
* * addresses not on even nenory block boundaries 
i 
* R0TES--

X 
* 1NIT1RL REFIKEHEHT" 
* Conpute the starting nenory block of nenory to be released 
* IF nenory addrtss is valid THEN 
* get nunber of nenory blocks to release (fron allocation nap} 
» nark Those blocks as "available" in allocation nap 
* IF nenory is also in auxiliary tables THEH 
» ret-ove i t fron the tables 
* update the pointer t o t h t next available nenory block 
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( l l l t l t l l t t l l l t l t k l * * * * * * * * * * * * ! * * ! * * ! ! * ! ! ! * * * * * ! * * * * * * * * * * * * * * * * * * * * * ! ! * 

* REVISION LDG--

kt**t**M**S**^^ 

DECLRtRTIOM— 

PROCEDURE release nenory (nenory addrtss); 
DOUBLE nenory address; ~ ENTRY; 

I 

BEGIN 
INTEGER start_block; 
acquire (nenory_sre); 
IF (start block:*start release block(nenory address)) » 0 THEN 

BEGIN " 
INTEGER total_blke, i"REGISTER 6; 
t o t a l j l k s : » iie*wry_i»p(«tart_block] RHO I0FF; 
FDR i := 0 TO nax_nenory id DO L clear any saved nenory id 1 

IF nenory_id_statusii)"» start_block THEH 
free nenory i d ( i ) ; ~ 

IF t o t a f b l k s >"0 THEN 
FOR i : « start block TO (total J.lkt*start_block-1) DO 

nenory nap[i l : » 0; 
IF nen debug THEH 

BEGIN 
USTR("RELERSED t " ) ; tsHex(ntnory address,!); CRLF; 
UHEX(total blks); USTRC blks 
IKX(start~biock); CRLF; 

END; 
nenory address :* 0; 
IF start block < free.falk THEN 

f r e t blk start block; 
IF nen.debug THEN 

dunp nenory status; 
END 

ELSE 
BEGIN 

USTRCUnable to rtleast nenory 9 "): Uhext>enory iddrtss.8); 
CRLF; 

END; 
release (nenory_sre); 

END relcate_nenory; 
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REJECT; 
CtHMlENT 
ID0C+ 

release array 
*********It»It l t t**t**tt**tt»^ 

* SHORT DESCRIPTION-¬
* identical to releisejienory, except the addrtss is the base address 
* of the allocated nenory plus header size. 
* ~ 
* EXTENDED DESCRIPTION--
x 
* IRPUTS-- : 

1 array_addrtss T 

* OUTPUTS-¬
* 
* ROUTINES CALLED-¬
* releaBe_nenory 

* ERROR CONDITIOKS AND RECOVERY¬
* 
* WTES--
k 
* AUTHOR--t 
i*ii**t*********i**t*t**t*t***t**i»^ 
k 

« INITIAL REFINEHENT--
k 
kkkkkktkktkk*Skkftk*k«ik».kS**Bit**k<k-ikkkiSSkkkSk«kkk**k**SkS«tttkk*«k*ia 

* REVISION LOG--
k 
l***k**tl*x*******i*»**ii***i******«***«t**tlt*t*i*ll**l**-<i***i*xi*«*** 

DECLASATIOH" 

PROCEDURE release array(array address); 
WWBLE array addrtss; " ENTRY; 

1 
IDOC-& 

KGIN & release array £. 
DOUBLE array; 

IF array address <> 0 THEN 
BEGIN* i f 1 

array := array address - header_size; 
rtlease_n*nory( array ); 
IF array 1 0 THEH & successful release i 

a m y address : » array; 
EHD; I i f 4 

EHO; t release_array & 
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REJECT; 
COnnEHT 
IDOt« 

WW— 
rtltase auxiliary nenory 

aaaaaataaTaaaaaaatalaftttaaaAaaaataaaftaaaaaeseaaaaaxataaaaaaaaaaaeaaaaaaa 

« SHORT OESCRIPTIQH--
* conditionally "releases" allocated ntnory 

* EXTENDED DESCRIPTION— 
1 Thit routine conditionally "releases" allocated nenory by let t ing up 
* a l i t t (table) of auxiliary nenorie* identif ied and indexed by a 
* nenory ID. The ntnory does not get o f f i c i a l l y released u n t i l there 
* i s n ' t enough blocks of nenory available to satisfy an incoming 
* request. This also allows • routine to re-use ntnory i f i t never 
* got released and re-allocated. 
1 There are 2 auxiliary nenory tables storing infomation about the 
* auxiliary ntnory: 
* 1 - nenoryjid_ttatu8 * contains tht starting ntnory block of 
* ~ auxiliary nenory 
1 2- nenoryj.d_Igth « contains the nunber of nenory blocks of 
* ™ auxiliary ntnory 

* INPUTS— 
* addr • nenory address to be identif ied as "auxiliary" 
* nenory_id » index into "auxil iary" nenory tables 

* OUTPUTS— rent 
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» REVISION LOG— 
» 
aaaaa.aaa**«aa*aaaaaae«tataat*tti*atftta*:aatftat*t*ateaaaa**aattataa*taaaaa 
DECLARATION— 

PROCEDURE release auxiliary ntnory (addr, ntnory id ) ; 
VRUC addr, ntnory i d ; 
DOUBLE addr; INTEGER ntnory i d ; ENTRY; 

& 

IDOC-i 

BEGIN 
INTEGER ttart_block*REGISTER 6; 
acquire (ntnory sre); 
I f (start block":- start release black (addr)) >« 0 THEN 

BEGIN " 
nenory_id_status [ncnory_id) :* ttart_block; 
rtenory~id_lgth Inenory_id] :~ nenory j a p ( t t a r t b l o c k ) ; 
aux neri avail :• TRUE; 
IF nen debug THEN 

BEGIN USTR ("RE LEASE ttfX:"); Uh>M(addr,t); CRLF; 
dunp aux status; 

ENO; 

END; 
release (nenory_src); 

END i*]ea»ejrUxiliaryjuM*ory; 

ROUTINES CALLED-
acquire 
r t l t a s t 

ERROR CONDITIONS AND RECOVERY-
No range checking is done on the nenory ID value that i s passed. 
Constant values found in CnEHn&R.UORK should be used. 
Any invalid nenory addresses are ignored and no attenpt ie nade to 
to "conditionally" release i t . 
Only certain invalid addresses can be detected: 

- addresses outside the nenory allocation boundaries 
- addresses not on even nenory block boundaries 

NOTES-

AUTHOR— 

.i*tftaatiaaaaiaa*aftaaatRa«*aaaa*a»aaa**aaaa*attaa*atftaa*aaaaa**tti*a«ftfta 

INITIAL REFIMEHEHT--
Conpute starting nenory block 
IF nenory address is valid THEH 

store starting nenory block and mmber of ntnory blocks in 
auxiliary nenory tablet 
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REJECT; 

COnnEHT 

$DOC» 

mi- • 
nenory stolen 

aaa-i»aaaiTaai->aaaaaaaaaaan*aaaka*aaaaafiatftataaaaaaaas*aaaaaa«aaaaaa**>aaft 

* SHORT DESCRIPTIOH" 
n checks i f previously allocated nemry has been re-allocated 
* (can also bt used to allocate nenory {via requBBt_nenory}) 

* EXTENDED DESCRIPTIOH-
* Thit routine checks whether or not allocated nenory which has been 
* "conditionally",reisosid (narked at auxiliary nenory in case of 
s ntnory allocation shortage) has been re-allocated. 
* The checking ia determined fron a table indexed by ntnory_id'e 
* which contain the starting nenory block of the each "auxiliary" 
* nenory uhich hat been conditionally released. There i s alto a 
* corresponding tablt which contain the nunber of nenory blocks per 
* "auxiliary" nenory. 

* I f the old ntnory address has not been re-allocated then i t i s 
* renoved fron the auxiliary nenory l i s t u n t i l i t i t released again as 
* auxiliary nenory (reltHe_auxiliary_nenory). The function returns 
» a FALSE value in this case. 
a Houever, i f the requested rxinber of nenory blocks (conputed Fron 
* bytejrnl ) docs not equal tht original rxjnber of nenory blocks 
* allocated then the corresponding nenory blocks art "released", 
* the nenory is re-allocated, and the function returns TRUE. 
* ZF the nenory blockt have been re-allocated then a new nenory 
* addrtss i s assigned and the function returns a TRUE value. 

* A value of - 1 in the table of auxiliary Mnory indicates there is 
* no auxiliary nenory corresponding to the nenory 10. R value of 0 
* in the corresponding table of nenory blocks counts indicates there 
* that there art 0 auxiliary nenory blockt for the corresponding ID. 

* IMPUTS-
* addr * previously allocated nenory address (passed by rtfennce) 
* could be changed i f old address uas re-allocated 
* Mnoryjtd-- identif ies ouner of previously allocated nenory, addr 
* byte_cnt • nunber of bytes of allocated nenory needed 

» OUTPUTS--
* TRUE * i f allocated ntnory, "addr*, has been re-allocated 
* addr « neu nenory addrtss allocated due to re-allocation 

* FRLSE « i f allocated nenory, "addr", has not been re-allocated 
* addr « tone nenory address originally allocated 

* ROUTINES CRLLED--
* acquire 
* release 
* f ree_nenory 
* rtiease_nenory 
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1 reqoestjienory 

> ERROR CONDITIONS AND RECOVERY--
1 The paraneter addr (pastjd by reference} and nenory_id art not 
' linked together in any way. That i s , there i s no checking dont to 
1 nake sure that tht nenory_id identifies tht original addrtss, addr. 

1 NOTES— 
1 This routine can also be used to do a "requestjwory" using a 
1 nenoryjd which has not yet released any auxiliary M n o r y . 

1 WANING; ftny user of this routine nost check for an return address 
1 of 0 i f a TRUE value is returned (indicating a neu nenory addrtss 
1 hat been allocated). Rtnenber, an address value of 0 indicates that 
1 that there i t not enough nenory available. 

' AUTHOR— 

>*****t«******t******a*a«*t**«***ta*»**»*«***«*****«t****»***»»t«***t**t 

* INITIAL REFINEMENT— 
* IF nenory has not been re-allocated THEN 
* IF nunber of nenory blocks needed « auxiliary nunber of blocks 
* THEN 
* renovt corresponding infomation fron auxiliary ntnory tablet 
* return fRUSt value 
* ELSE 
* release nemry for re-allocation 
* return TRUE value 
* ELSE 
* return TRUE value 

aaaataaaaaaaaa*aaaattaaaaststtaaa«aaata«aa«*aaaaau*Ma*aat*i*ta>a**aa*a 

* REVISION LOG— 
*a*aaaaaftaaaaaaaaaaaa**aaaaa«aataaitaAaaaai<aaa«aaaataaa*aaaftataa*kaa**aaa 
DECLARATION— 

BOOLERH PROCEDURE nenoryjrtoien (addr, nenoryjd, byte_ent); 
VRLUE nenory id, byte cnt; 
DOUBLE addr; IHTEGER nenory i d ; DOUBLE byte cnt; ENTRY; 

I 
1D0C-A 

BEGIH 
INTEGER nen i d ; 
BOOLERH stolen; 
acquire (nenory sre); 
stolen := TRUE;" 
IF (nen i d := nenory_id_statui [nenory_id]) >= 0 THEN 
IF nenory id lgthtneSory id) = blocks requested(byte_cnt) THEN 

BEGIH " 
free nenory id (nenory id ) ; 
stolen := FALSE; 

END; 

http://nEmGR.UOKK.ro
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release (nenory arc); 
I f stolen THEH " 

BEGIN 
I f nen_ld >• 0 THEH 

release_nenory (addr); 
addr := request nenory (byte cnt) ; 

EHD; 
nenory_stolen := stolen; 

EHO «enory_itolen; 

f> allocated out Hae wrong lgth & 

CnTiNtl.UORK.PDtSIO 

IHIEGER COHSTRHT 

TRPE HEHU-.. 0, 
IHIT WE MHO:' 1 , 
0IRECT0RY"HENU:- 2, 
0RTR2 HEHU:. 3, 
DRTR1 HEHU:' 4, 
IBDRI"HEHl):= 5, 
FILE HEHU:- 6, 
REG HENU:« 7, 
RESPONSE HEHU:« I , 
IF GRIN SEHU:- 9, 
If'GRIH HEHU2:» 10, 
STlnUUIS nENU:« 11, 
N POINTS nENU:' 12, 
POUER HEHU:. 13. 
JTlnULUS2 K M ! : ' ia., 
DEVICE READY nENU:* IS, 
PKInTI fiEHU:*"l6, 
RCDEF KNU: = 17, 
KKF'tNtlYE NENU.- 11, 
REDEF LOCK NENU:* 19, 
«£D6F"N1»1 ri£NU:« 20, 
RED€F"NW12 HEHU:* 21, 
REDEF OENOfi HEW:' 22, 
Icmf'CONV iEMI:s 23, 
rotmT n t x t j : - 24, 
OonnlM KNU:< 25, 
LOU PRSS FREO:> 26, 
Tin? SETUP ItNU:' 27. 
GRTE S£TUP"NENU:» 2S, 
BITE SMrPE'ntNU:' 29, 
CRL n E N U : > " » , 
IDRE CRL:. 31, 
REF PLANE nENU:' 32, 
CAL'TVPE iiENU:. 33, 
PORT ONE~REFL:« 34, 
PORT'TUO REFL:* 35, 
CRL SENU2:= 36, 
REFLECTION n £ N U : = 37, 
TRARSHISSIOH n£HU:= 3! . 
ISOLRTIOK HEKU:S 39, 
CRL HEHU37- 40, 
SIHPLE REFLECTION nEKI: = 41, 
SlnPli IRRHSHISSIDH HEHU:= 42, 
SIHPLE ISOLRTIOH HEHU:= 43. 
STO CLASS BEHU.-*44, 
SUDIHG LORD HEHU:. 45, 
nOOIFY CRL N i l HENU:- 46, 
nOOIFY STDS HEHU:- 47, 
OEFlNE'OPEH'nENU:- 4J, 
DEFINE SHORT n £ H U : > 49, 
DEFIH£~LORD SEHU:> 50, 
SPECIFY I BEHU:* 51, 
SPECIFY OFFSET n£NU: = 52, 

THU, DEC 22, 19S3, 10:46 Rn PRGE 1 

' 53. 
' 54, 

CHEHU.U0RK.PDS51O 

SPECIFY CLRSS HEHU:: 
SPECIf Y"CLRSS"n£HU2: • 
DISPLAY H£NU:= 55, 
OURL CN HEHU:= 56, 
DISPLRY'DEFRULT HEHU:= 57, 
HEBORY fi£HU:= 5S, 
HATH «HU: = 5S, 
COPY 11ENU:> 60, 
PLOTPRRH KENU:= 61, 
PLOT SETUP n£NU:= 62, 
PEN HENU:="63, 
C0PY2 »ENU:« 64, 
HARKESjIENU:* SS, 
DELTR nRRKER HENU:» 
HRRKER2 KmlU 67, 
SYSTEfl OENU:= 6S, 
TITLE HEHU:» 6S, 
HPIB iiEHU:- 70, 
SERVICE BEHU:> 71, 
LRST Kill : » 72; 
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• EE, 

riCHU.Ut»K.PDI510 THU, DEC 22, 1JS3, 10:46 Rn 

I fnenu3,uork & 
PROCEDURE process softkey (nun); VRLUE nun: IHIEGER nun; 
PROCEDURE blank_eo>tkey ( i ) ; VALUE i ; INTEGER i ; 
PROCEDURE ehange_aoftkey (neu^line, end_token, line_no): 

VRLUE neu l ine, end token, l ine no; 
ALPHA neu l ine; INTEGER end token, line no; 

PROCEDURE highlight nenu; 
SUBROUTINE init.eoftkeye; 

l fnenu.Mork & 
PROCEDURE prevloue_nenu; 
PROCEDURE pop nenu"(ttenu nun); 

VRLUE nenu.nun; INTEGER nenu.nun; 
PROCEDURE gen nenu (nun, level Incren); 

VRLUE nun, level.incren; INTEGER nun, level_ineren; 

EXTERNAL: 
EXTERNAL; 

EXTERNAL: 
EXTERNAL; 
EXTERNAL; 

EXTERHRL; 

EXTERNAL; 

EXTERNAL; 

EXTERHRL INTEGER nenu level; 
EXTERNAL INTEGER ARRAY 

level info [0:S); 
I current nenu level being displayed i 

Icentaine nenu ft at corr. nenu levels! 

f. fnenu2.uork 1 
PROCEDURE h i l i j h t key (keyjos. f i r s t , last ) ; 

VRLUE keyjios, f i r s t , laat; INTEGER keyjos. f i r s t , last ; 
PROCEDURE H i l i j h t connand (value); 

VRLUE value; INTEGER value; 
SUBROUTINE h i l ight connand token; 
PROCEDURE h i l i j M off ( f i r s t , last ) ; 

VRLUE f i r s t , laat; INTEGER f i r e t , last ; 
PROCEDURE h i l ight on ( f i r s t , l a s t ) ; 

VALUE f i r s t , l a s t ; INTEGER f i r e t , l a s t ; 

EXTERNAL; 
EXTERNAL; 
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BEGIN 

IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
•FILE 
IFILE 

f U r n . uork; 
edebug.uork; 
Cnenu.uork; 
f d i s p l a y . u o r k ; 
fskcy.u&rk; 
f screen, work; 
f skpos. work; 
f connand. uork; 
fdispran.uork; 
fchdata2.uork; 
fchtable .uork; 
cchconst.work; 

DTTEGER UK3TRMT 
hil ite_nax:" 367, 
nax_depth :* t: 

GLOBAL 
DfTEGEJt 

nenu_level; 

GUMffiL 
IKTEGER ARRAY 

levtl_info [0:nax. 

INTEGER ARMY 
char cntlO:7J, 
keycode [0:7]. 
nMt.ncnu [0 :7] ; 

INTEGER POINTER 
nenuj t r ; 

INTEGER 
nenu_hilite, 
nenu~config, 
nenu_nap; 

BOOLERH nenuon; 

•epth]; 

TKU. DEC 22, 1983, 10:46 Rfl PRGE 1 

4 tablet of info, to generate softkeys 1 
4 general constant display vectors 4 
4 tables of toftkey positioning vectors & 
& connand token/pending variables 4 
4 changing softkey strings in display 4 
4 h i l i t e bitnap infomation, hi l i te_info& 
4 current entry channel for hi l ightlng 4 
1 ch 1 and ch 2 constant values & 

& deternincd fron h i l i t e j i i t n a p entries & 

J. current level sf nenu being displayed I 

1 nake nwjstpth change in fntm.uork4 
1 u ith actual constant t 
4contains nenu I at corr. nenu levels*. 

& nax R chars to be highlighted in toFtxey & 
I. contains keycode values of current nenu 4 
4 nenu nunber corresponding to neu nenu key 4 

1 points to address sf current nenu 

& 2 2-bit softkey nenu config * I lines/key & 
& nenu h i l i t e and neu nenu softkey bitnap & 

& nenu on/off toggle f lag for [PREVIOUS] kty& 

THU. DEC 22, 1913, 10:46 PP. PAGE 2 SHEW. UORK.PD8510 

REJECT; 
connEHT 
SDOC* 

* SHORT DESCRIPTION— 
* Hi l ightt certain softkeys of the current softkey nenu 
» 
* EXTENDED DESCRIPTION¬
* This routine hil ights softkey ntnui according to HILITEJKTRAP, 
9 in uhich each b i t corresponds te a l l softkey connand token values. 
* The hi l ighting characters are up to 10 underscores ( ie : " "J. 
* These variable length hi l ighting characters are indexed fron j 
* local table i n uhich the location of the character corresponds to 
* the length of the h i l i g h t . The length of the h i l ight i s deternined 
* fron another table (global) containing the length of the longest 
* softkey annotation for each softkey for the currently displayed 
* nenu. 
* Display infomation starts at SR HIWUCHT DISPLAY and uses 
* FSCREEK,UORK constants as x.y vectors. 
* Softkey nenu infomation uhich contains the nunber of lines per 
* softkey annotation indicates uhere the h i l ight character i s to be 
* drawn, 
a 
* INPUTS— none 
s 
* OUTPUTS¬
* display softkey highlighting 
s 
* ROUTINES CALLED— 
* nove 
* printch 
* jnp 
ft 

* ERROR CONDITIONS RHO RECOVERY- none 
* 
" BOTES— 
* This routine i s also used for turning off hi l ights 
* 
* AUTHOR— 
ft 
«ftaaft*afti**fttft«aftaaaeaaaaaftSft*a*aaaaatftaaaaftftaaaaftfta*e*ftftaftaaaaaafta*aafta 

* INITIRL REFIHEHENT— 
* Clear softkey hi l ight display 
* IF a nenu is currently being displayed THEH 
1 DO the follouing for each softkey: 
* IF a softkey is being displayed THEN 
* IF that softkey's b i t is tet in the hi l ight bitnap THEH 
* display a hi l ight char for that softkey 

aa«aftftaaaaa*aaaaaaftaasaa«*ftaa*aaaft*iftt*aaaa*at**aaaaaaaa*aaa*a«ft*aa*aaaa 

MENU.UORK.PDS510 THU, DEC 22, 1983, 10:46 An PAGE 3 

* REVISION LOG— 
a 
aaat*aaiftaaaftt*ft*a«««fta*aa**«ae*aftaaaftftftaa*ftaaa*ata**aa«aa*aatiaitfttft*** 
DECLARATION— 

PROCEDURE highlight nenu; EHTRY; 
4 
(DOC-S 

BEGIH 
INTEGER i ; 
IHTEGER y.lgth.disp; 
BYTE underline; 
BYTE TABLE h i l i t e char := 0. 

hi l ight 1 , h i l i g h i - A ^ h i l i g h t 3, h i l ight 4, h i l ight 5, 
h i l i g h t ' 6 , h i l i g f i f 7, hilightJS, h i l i g h t j , h i l ightJO; 

disp :* nove (sk highlight display, sk x, sk11_y); 
I f nenu on THEH 
FOR i:="0 TO 7 00 

IF (y:«keycode[i]) o 0 THEH 4 valid softkey & 
IF (y > h i l i t e nax) THEH & DEBUG 4 

BEGIN USTRC'hilite bitnap overflow"); CRLF; END 4 DEBUG 4 
ELSE 

IF TBIT(hilite infotcurrtnt entry ch-1,RIGHT(y,4)],y AND ZOF) THEN 
BEGIH 

underline :« hilite_char[lgth:«char_cnt[i]]; & h i l ight key & 
y := sk l i n e 2 [ i ] ; 1 double l ine y pos'n & 
IF T6ITTnenu_config,i*i) THEN 

y :* y • 64; & tingle l ine y pos'n 4 
disp :* nove (disp, blanks(lgth], y ) ; 
ditp :* printeh( disp, underline); 

EHD; 
disp :» jnp(disp,sk_highlight displayttkjtigr. l ight_size); 

END highlight_ntnu; 

SnENU.U0RK.PD851O THU, DEC 12, 19E3, 10:46 All PRGE 4 

REJECT; 
COWENT 
fOOC* 

HftnE-
blank softkey 

ftaaaaaaIftaftaas«ftftaaa*aaa>aaaaaftaaaaaa«fttift*aa«aaaaaft*>ftAaftftftaaaftaaaaaaft* 

* SHORT OESCRIPTION-
* blanks out toftkty annotation on toftkey nenu display 
a 
* EXTENDED DESCRIPTION¬
* Disables connand processing for softkey i and ditplays a blank 
* annotation for that softkey position (uhert i 1 0..7 
a 
» INPUTS— . 
* i * softkey position nunber (0..7) 
a 
« OUTPUTS— 
* blank softkty annotation for softkey poiit ion i . 
* nan-functional connand code value for softkty i 
a 
" ROUTINES CALLED— 
* pr i r t t_ttr ing 

* ERROR CONDITIONS RNO RECOVERY— 
* The valut of input i nust be 1..S. 
* There i s no range checking includtd to enforce this since tht 
* routine i s very local and invoked fron controlled loops using 
* control variable values betueen 0 and 7 (inclusively), 
a 
* NOTES— 
* Used i n blanking out/disabling entire softkey nenu or certain 
* softkeys that are not used in a nenu. 
a 
* AUTHOR— 
* 
ftftftftaaaaaaaftaaaftftataftfta*ftaftata*aaaaaaaftaaaaaaaaaaat*a*aftftaaaitaaaat*i««* 
ft 
* INITIRL REFIKEnEHT--
* set connand code value corresponding to softkey i to 0 
* print 2 blank lines in softkey position i 
a«ftftaaaaaftaa*ft*ftaaaaaftaaataaaat**aftft**aaa*a*aaaaaaaaaaaa*aaaaaaaaaaaatt* 

* REVISION LOG— 
a 
ftaaaataxaaaaaaaaataaaaaaftaafttftaaaaaaaaaaftaaaaftatftaaaaaaaaiaaaaaaaaaaaaaa 

DECLARATION-

PROCEDURE blank softkey ( i ) ; VALUE i ; INTEGER i ; EHTRY; 

4 
IDOC-t 
BEGIN 

keycodefi] := 0; 
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m w . w n . r o K i o THU, KC 22, 1583. 10:46 »n PAGE 5 

, r i n t _ s t n n g ( " 
print string(" 

tNO; " 

", ski s i z e , f i e l d ( i ] ) ; 
", e k 2 _ s i z e , f i e l d [ i » I ) ) ; 

THU, OCC 22, 1913, 10:46 Rn PROE 6 SKHU.IIORX.POtSIO 

•EJECT: 
C0TH1EHT 
HOC* 

« SHORT DESCRIPTION-¬
* inactivates current softkey nenu infornatlon 
* 
* EXTENDED KSCRIPT10H-
* Disables a l l aoftkey connand praceeoing by eettlng corresponding 
a comand code values to non-functional (0) and blanking out softkey 
* annotations. Rleo in i t la l izee current eoftkey nenu highlighting 
* bilnao and that indicates afiich currently displayed eoftkey(e) are 
* to be highlighted. 

« INPUTS--

• OUTPVIS-
• non-functional softkey connand csdea 
• lean-highlighting and nenu bitnap 

» ROUTINES CRLLED--
• blank softkey 
a 
• ERROR commons mo RECOVERY-

* H0TES-
* Ueed for blanking out outer level eamu uith [PREVIOUS] hard key fron 
* the front panel, and ae part of *ou*r up or instrunent preset. 

aa**ftaaeaaeaeaat*««ftfti»»a*.*ftaaaaatee«»*tafttt*a>ftetft**tft*i***ft*aeta*»et»t 

« INITIRL REflNEHENT— 
* set a l l softkey connand cedes to 0 
* blank out a l l softkey annotations 
* reset current nenu level to 0 ( f i r e t level) 
a i n i t i a l i z e current nenu highlighting bitnap 
* elimnate any diaplayed highlighta 
a 
ae»>****aaataaaaa*axt**aifttt*ai**t*aa**eaaaaft**a**i**ait*agMaatt*t*tft*i*t 

« REVISION LOG— 

aetstl**aaatt*aa*i«ait«t*< 
OECLRRRTIOH-

SUBROUTIHE k i l l softkeys; 
i 
•ooc-t 

iaa*a*e*ataa*ft**a**.»*tt*tt 

SHEHU.1IDRK.PDSS10 

BEGIH 
nenu_on := FRLSE; 
FOR nenu_nap : » 0 TO 7 DO 

blank_softkey (nenujiap); 
nenu_level :* nenujiap :* 0; 
highlight nenu; 

ENO kiU.softkey, : 

THU, DEC 22, 1913, 10:46 Rn SnEHU.UORK.PDISIO THU. DEC 22. 19S3, 10:46 Rn PRGE S 

NEJECT; 
SUBROUTINE init softkeys: 
BEGIN 

FDR nenu_nap :> 0 TO nax_depth DO 
level Tnfo[nenu_nap] :* -1; 

k i l l softkeys; 
EHD init softkeys; 
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THU, KC 22, 19t3, 10:46 A* PACE 9 MENU. UORK. P0SS1O 

IEJECT; 
ConnENT 
WOC* 

sftttRialtlttatitaataftii* 
a 
* SHORT 0 E 5 C R I P T I 0 H -
1 change* a l ine in a eoftkey't annotation 
* 

* EXTENDED DESCRIPTION-¬

* This routine replaces a softkey annotation l ine given the neu 
* str ing, the corresponding softkey connand code, and the l ine nunber 
* i n uhich the string occurs. Range checking and side effects are 
* described in ERROR CONDITIONS RND RECOVERY. 
* I f the softkey annotation being nodified i s contained in a nenu 
* being currently displayed, the nodification u i l l not be seen u n t i l 
* the nenu i s re-generated, 
a 

* INPUTS— 

* neu_line • replacencnt string 
* end'eode » connand token value corresswnding to softkey 
* l ine no • 1st or 2nd l ine of softkey to be changed 
a 
* OUTPUTS- none 
a 
* ROUTINES CALLED- none 
a 
* ERROR commons wo R E C O V E R Y ¬

* Range checking and correction i s done on ooftkey l ine nunber to 
* be changed and tht naxinun str ing length allowed per neu l i n e . 
* I f not irtoogh space uas allocated for a softkty l i n t to accsnedatt 
* the naxinun string length then another softkty 's annotation could 
* be potentially overwritten u/ neu characters (one of uhich ends up 
* being the length byte of the overwritten str ing) . Fortunately, 
* this does not cause a softuare "crash* but one of the softkty nenus 
* nay contain unusually long strings. 
* No range checking j s done on connand token values that are passtd 
* (which nay cause unintentional Modifications to parts of nenory). 
* Therefore i t behooves one to u t i i i r e the connand token constants 
* created by CENSK in SKINF0!!! 
a 
4 NOTES— 
* As a rule of thunb, toftkey annotations that are apt to run-tine 
* nodifications, should be allocated the naxinun nunber of characters 
* anticipated or allowed i n a label. Thit is pre-defined in the 
* 3KINF0 f i l e uhich generates the softkey tables. Currently, the 
* naxinun string length -allowed per softkey l ine is 10 characters. 

aaaataaaaa**B*ft»aaaaaaaaaaaaaaaaaaBa*aaaeaa«tiaata**aasa*aaaaaaaaataaai 

* INITIAL REFINEHENT-

3n£ptU.wWK.P0K51O THU, KC 22. 1983, 10:46 Rfl PAGE 10 

ftaauaaaaaaaaaaaaa*aaaa*aaaaaaa**t*at*ttftftaa*aa***a*ft*aaaaaataa*ataaaa» 

REVISION LOG-
8-2-83 — used "urt_ditp_str" routine to change softkty labels 

(general purpose routine for writing strings to display 
nenory which i s uhere the labels are located.) 

aittataaaaaaaaaataaaaaaaaaaaaaaaaaaaataaaaaaataaaaaaaaaeaaaaaaaaaiaaaaa 
KCLARRTION— 

PROCEDURE dienge_toftkey (neu J i n t , cnd_token, line_no); 
VALUE neu l ine, end token. Tine no; 
ALPHA neu'line; INTEGER end token, l ine no; ENTRY; 

& 
WOC-4 

KGIN 
DOUBLE old addr; 
ALPHA old ttr>old addr; 
BYTE POIHTER new ttr*neu l i n e ; 
INTEGER n; 

IF line.no >« 2 THEN 
line no :> 1 

ELSE 
IF line_no <« 1 THEN 

line_no : = f l ; 

IF (n:-iJLJrWX{2Mc^Jc*en-1)Uijve_rw]) > 0 THEH 
BEGIN t check far existing annotation in softkey line & 

IF neu_str > sk2_size THEN I check string lgth & 
new t t r := sk2 size; 

t old s t r :• R0RS(SK LABEL)+n t 
old_etr :• SK LABEL [ f t ] ; 
urt disp st r fold addr, rum l i n t ) ; 

END; 
ENO change_softkey; 

1 restr ic t to only 1 to 2 lines/softkey 4 

SflENU.U0RK.PDS51O 

REJECT; 
COnnEHT 
tooc* 

tiaaiaaiaaaiaaatai 

TKU, DEC 22. 19X3, 10:46 An PAGE TT 

laaaaaaaaaaaiaaataaaaaaataaaaaaaaaiaaaaai 

SHORT DESCRIPTION— 
turns off a a l l highlights rn a set of softkey connands 

EXTENDED DESCRIPTION— 
This routine u i l l clear hi l ighting bi ts corresponding to a range of 
given connand token values fron a set of softkey functions. 
An integer array^TTrtite_bitnap" contain th* softkty hi l ighting bits 
to be cleared. Integer divide by/nodulo 16 i s used to get the 
correct b i t in the array corresponding to a connand token value. 

INPUTS-
f i r s t * lower l i n i t of the wnriand value set 
last • upper l i n i t of the connand value set 

OUTPUTS— neu hi l ight bitnap 

ROUTINES CRLLED-- none 

ERROR CONDITIONS RND RECQVERY--
f i r s t > last —> no bits a n read or cleared 

NOTES— 
Rll hi l ighting bits corresponding to values fron " f i r s t " to " last" 
are a l l cleared. Therefore, sone thought should fat given when 
arranging toftkty connand functions i n SXINFO.UORK so that sets of 
particular functions occur contiguously. 

nUTHuR-

iaft&aaaaaaaaflaaa*a*aaataa*ataaaaaaaaaa*aaaataaaaaaaaaaaaaaaaaaaaaaa*aaa 

INITIAL REFIHEriENT— 
IF connand values to be un-hilighted art within range THEN 

clear corresponding bits in h i l ight bitnap* 
update hi l ighting on display 

aaaataaaaaai taiataiaaaaaaaaataaaaaaaaaaaaaaaaftaaati taaaaaattataaaaaaaa 

REVISION LOG— 

3/29/23 — added l i n i t checks to i f connand values exceed the 
naxinun nunber of bi ts available i n the hi l ight bitnap. 

8/18/83 — changed hiliteJsitnap to a 2 dinentional array, 
h i l i t e _ i n f o to acconodate 2-channel coupled and 
uncoupled softkey functions that are hil ighted. 
Added a coupled hi l ight ing bitnap (coupled_bitnap) to 
indicate uhether or not a softkty is coupled/uncoupled. 
Check the coupled bitnap and unhilight softkeys under 
current entry channel for uncoupled softkeys or 

SfSTKU.UORK.POSSIO THU. KC 22, T983, 10:46 AH PRGE 12 

* unhilight softkeys under both channels for coupled 
* toftkeys. 

*ata**aaaaaaaaaaaitaaaaafl*ftaat*aaaaaaeanaaaftaaaaaaaaa**aaaaaaaaaaaaaaaaaa 
DECLRRATION— 

PROCEDURE hi l ight off ( f i r s t , last ) ; 
VALUE f i r s t , last ; INTEGER f i r s t , last ; ENTRY; 

4 
IDOC-4 

BEGIN 
IHTEGER index'REGISTER 6; 
INTEGER x.kty cnt,trash; 
INTEGER POINTER nap1.nap2; 
BOOLEAN a l l coupled; 
IF f i r s t > h i i i te_MK THEN 

f i r s t :* h i l i t e nax; 
IF last > hi i i t t_nax THEH 

last :* h i l i t e nax; 
index :» RIGHT(first,4); 
key cnt : » l a s t - f i r s t ; 

f i r s t AHD ZOF; 

4 f irst/16 to get bitnap index I 
4 nunber of keys in group 4 
4 1st softkey b i t to clear 1 

all_coupled :* TBIT (coupled.bitnap [index], x) ; 
IF key cnt >* 0 THEH 4 dear out hi l ights for group 4 

BEGIN 
DO BEGIH 

IF a l l coupled THEN t point to bitnap* to urthil ighti 
BEGIN 4 for coupled softkeys & 

STPHTR (napi, flt)RS{hilite info [O.index])); 
STPNTR (nap2, RORS(hilite info [1,index])); 

END 
ELSE 

BEGIN 4 for uncoupled toftkeys 4 
STPHTR (napi, ADRS(hilite info[current entry ch-1,index])); 
STPHTR (nap2, RDRS(traih)T; 

END; 
DO BEGIH & unhilight 1 word at a tine 4 

napi := RBIT (napi, x); 
nap2 := RBIT (nap2, x); 

EHD UNTIL ((key cnt:»key„cnt-1)<0) OR ((x:«x*1)=16J; 
x : « 0; 
index index*1; 

END UNTIL (key.cnt < 
highlight nenu; 

END; 
IF nenu debug THEH 

BEGIN" 
USTRfhilite o f f : " ) ; 

ENO; 
END hi l ight off ; 

0); 

UHEX(first); UHEX(last); CRLF; 



677 
4 , 6 4 1 , 0 8 6 

678 

stKi.witK.roisio 

•EJECT; 
comai 
•OOCi 

IHU, KC 22, 1913, 10:46 Ml PACE 13 

ixxxxsssxxxxxxxxxxxtxxxxxxxxxxxxxxxsxxxxxxxxxsxxaxxxxx 

' SHOUT DESCRIPTION-¬
' sets hi l ighting corresponding to current connand token value 
t 
' EXTENDED KSCRIPTION-
1 This routine hil ights the connand value passed as a paraneter by 
• setting the corresponding b i t in the h i l ight bitnap and updating 
1 the display h i l i g h t . 
t 
' IWUTS-
' value * oeftkey function connand value te be hilighted 

' ROUTINES CALLED— 
1 h i l ight nenu 
t 

' ERROR CTMOITIMS I M RECOVEIY-
k none 

ftaxxxexxxexsaxssxxxxxxxxxxxxsxxxxxaxsasxxexxxxxxxxxxxxsssxaxxxxissxxxxxx 

« 1HITIR1 nfflNFJIENT-
* I f connand value is ui thin range THEN 
* set correeonding b i t in hi l ight bitnap 
* update hiUght dieplay 

xxxxxxxxxxxxaxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
a 
« REVISIOH LOG— 

3/29/S3 
1/11/13 

added hi l ight bitnap l i n i t check 
— changed h i l i t e Jjitnap to a 2 dineneional array, 

• h i l l t t _ i n f o to'acconodatc 2-channel coupled and 
* uncoupled aoftbey functions that are hil ighted. 
a Added a coupled hi l ight ing bitnap (coupledjjitnap) to 
* indicate uhether er not a softkey ie coupled/uncoupled. 
* Check the coupled bitnap and h i l ight softkey under 
* current entry channel for uncoupled eoflkey or 
* hi l ight eoftkey under both channele for coupled 
* eoftkey. 
x 
xxxxxxxxxxxxxxxsxxxxxxxxsxxxxxxxxxxsxaxxxxxxxxxxxxsxxxxxxxxxxxxxxxxaxxxx 
CtCLARRTlON--

PROCEDURE hiligbt.connand (value): 

1 value OTV IG 1 
S. value hOD 16 I 

S1CIN.M0RK.PMS1O THU, DEC 22, 19S3, 10:47 RH 

VRLUE value; INTEGER value; 
I 
SDOC-l 

BEGIN 
INTEGER b i t j o e ; 
INTEGER POIHTER chlj joe, ch2j>os; 
IF value " h i l i t e na> THEN 

BEGIN 
nenu h i l i t e : ' RIGHT (value,<); 
b i t j o a : - I0F BHD value: 
I f nenu debug THEN 

BEGIH USTR("hilne end:"); UHEX(value); UHEXInenu h i l i t e ) ; 
• K X ( b i t j o s ) ; END; 

STPNTR ( c h l j o s , RORSIhilite info 10,nenu h i l i t e l ) ) ; 
STPNTR (ch2j>os. «C«S(hilite~inFo (1.nenu""hllite))); 
IF TBIT (couoled bitnasilaenu_hilite],bitJoe) THEH 

BEGIN 1 ooftkeya are coupled, h i l ight both channels I 
chl JO* :> 38IT(ch1_oos,bit_pot); 
ch2_«os S8IT(ch2j»s,blt_pos): 
IF nenu debug THEN USTRC coupled'); 

EHO 
ELSE I softkey* uncoupled, use current entry Chan I 

IF current entry ch > chl THEN 
chl eoe :• JBlI(chl_poi, b i t j o t ) 

ELSE 
ch2jos : « S8IT(ch2_pos, bit_po«); 

highlight nenu; 1 update current highlight display 1 
END; 
IF Hstiu.debug THEH CRLF; 

ENO hilight_ceeai«nd; 

SIEHU.U0AK.PDS510 

•EJECT; 
COnnEHT 
IMC. 

THU, DEC 22, 1913, 10:47 I 

» SHORT KSCRIPIION-
* eiei lar to hi l ight connand 
a 
« EXTENDED DESCRIPT10H-
* Thia routine uacs hilight_connand to h i l ight a softkey cooresponding 

* to the current connandjieken value. 

' INPUTS— none f 

« OUTPUTS- none 

« ROUTINES CALLE0--
* hi l ight connand 
a 
« ERROR CDHDITIOHS RHD RECOVERY— 
* none 
x 
' NOTES— 

» AUIH0R--
x 
xxxxxxxxxxxxxxxaxxxxxxxxsxxxxxaxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxsxxxxxxxxx 
a 
* INITIRL REFINEHENT— 

a callc hilight_connand uith cotmand_token as a paraneter 

axxxxxxstxxaxxxxxxxxxxxxxxxxaxxxxxxxxxxsssxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

« REVISION LOG-
x 
xsxxxxtxxxxxxxtxsxxxxsxsxsxxi 
DECLRRRTIDH-

SUBROUTINE hi l ight connand token; 
I 
•DOC-I 

BEGIN 
hilioht_connend (connand_leken); 

END hilight_connand_token; 

tlxxaxxxxxxxxxxxxxxxxxxixxxxxxxxxxxxxxx 

THU, DEC 22, 1983, 10:47 Rn PAGE 16 3nENU.U0RK.PDt5tO 

•EJECT; 
COnnEHT 
»DOC< 

iixxxxxxxxxtxxxxxxxxxxxaiax* 
X 

> SHORT DESCRIPTIOH" 
* hi l ights current connand token softkey and unhilight a given act of 
* of connand values 
a 
« EXIEHKD DESCRIPIIDH-
* This routines wnhilights the range of given connand values and 
* hil ights the current connand token value corresponding to a 
* softkey function. (In effect, the routines " h i l i g h t j j f f " and 
a "h i l ight connand token" are called.) 
a " 
« IHPUTS--
* f i r s t * louer l i n i t of connand valuee to unhilight 
* laat * upper l i n i t ef connand values to unhilight 

* ROUTINES CALLED— 
* h i l i g h t j j f f 
* h i l ight _eoamand_token 

> ERROR CDN01TIONS AND RECOVERY— 
* none 
a 
« NOTES— 
a 
a RUTHOR— 
x 
xaxxxxxxxxxxxxxxxxaaaxxaxxxaxxxxxixxxxxxxxxxxxxxxxxxxaxxxxxxxxxxxxxaxxxx 
X 
' IHIIIAL REFINEnEHT-
* Calla h i l i g h t j j f f and hilightjjonnand^token 
xxxxxxxxxxxxxxxxxixxxxxxxxixxxxxxxxxxxxxxxxxxxxxxexxxxxxxxxxaxxaxaxxxxxx 
X 
« REVISION LOG— 
X 
xaxxssxsxxxxxxxaxxxxxxxxxxxaxxsxxxxxxxxtixxxxsxxxxxxxxxxxxsxxxxxxxxxxxxx 
DECLARATION-
PROCEDURE hi l ight on ( f i r s t , last ) : 

VRLUE f i r t t . l a s t ; INTEGER f i r s t . l a t t ; ENTRY; 
I 

10OC-S 

BEGIN 
h i l i g h t j j f f ( f i r s t , last ) ; 
hillghtjjonnand token; 

EHD hig l ight j jn ; " 
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REJECT; 
CDMrlEKT 
8DQC+ 

WflE--
h i l ight key 

tt*iiit\ittt****t**«ttjt 

* SHORT DESCRIPTIOH-
* t i n i l a r to routine "hilight_on" 

- EXTENDED DESCRIPTIOH-
* Thie routine ie identical to "hilight_on" except that the 
1 current connand_token value i s not used and another connand value 
* that i s passed as a paraneter instead corresponds to the softkey 
* function to be hil ighted. 

- INPUTS-¬
* keyjios * softkey connand value to be hilighted 
* f i r s t > lower l i n i t of connand values to unhilight 
* last * upper l i n i t of conrund values to unhilight 
a 
* OUTPUTS- rune 
t 
* ROUTINES CALLED— 
* hi l ight_off 
* h i l ight connand 
a " 
* ERROR aWOITIONS RNO RECOVERY--
e 
* HOTES— 
s 
« AUTHOR— 
a 
•taaaaataaaaaaaaaataaxaaaaaaaaataaattaaaaaaaaaaaaeaaetaasataaaaaaaaaaaaa 
a 
* INITIAL REFINEMENT-* 
* Calls h i l ight off and hi l ight connand a 
aa4a*a»*a*aaeaB**aaaa**aa*t*aaae***tt**aaBaaaBea*taatta*aaaata*aa*taaaaa 
a 
* (KV1SI0N UJG-a 
taaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaata 
OECLfTRRTIOH— 

PROCEDURE hi l ight key (keyjwt, f i r s t , l a s t ) ; 
VRLUE feeyjos, f i r s t , l a s t ; INTEGER keyjwt, First , l « t ; ENTRY; 

& 

IDOC-4 

BEGIN 
hi l ight_off ( f i r s t , last ) ; 
hilight"connand (key_pos); 

END hilight.key; 

SRENU.U0RK.PDS51O THU. DEC 22. 1983. 10:47 An 

KEJECT; 
connENT 
SDOC* 

Liaa**aaBaflaaaaai*aaa*aaaaaaaaftaa*aaaaaaAi.aaaaa*aaa*aaaaa*aaaaaftaaft*aaaa 

SHORT DESCRIPTIOn-
displays softkey nenu identif ied by TIEHU_NUn 

EXTENDED DESCRIPTION-
Generates a softkey nenu, HEHU HUH, whose constant values are found 
found in RFILE CnENU.UORK. Updates current nENu_LEVEL (depth) and 
i t s corresponding nepu nunber in a nenu depth table, 1HF0_ LEVEL. 
The softkey cwrtnd~code table, KEYCODE i * updated uith the neu 
nenu's connand codes found in that nenu's infornation table. 
Uhen printing softkey label annotations on the display, single l ine 
annotations art centered (via half LF char). Unused softkeys are 
annotated uith a blank (this elminates any previous nenu annotation 
i n that position) and corresponding connand codes arc eet to zero, 
flenu hi l ight bitnap is updated using connand code hi l ight bitnap. 
Henu highlighting is invoked at the end to either elininate previous 
highlights or display highlights corresponding to the current nenu. 

IHPUTS--
nenu.nun * nunber of softkey nenu to be generated 
ltvcl_incren * -n returning to a previous nenu n levels up 

0 outemost level nenu (hardkey generated) 
1 bringing up a new nenu (softkey generated) 

OUTPUTS-
toftkey nenu annotations to dispaly gen. 

ROUTINES CALLED— 
blank_softkey 
highlightjienu 
prwt_str ing (external) 
pnnt^ch (external) 

ERROR CONDITIONS AND RECOVERY— 
Range checking is done for "bogus" nEHU_NL)n values and attenpts to 
return to previous nenus fron the outermost level , or bring up neu 
nenus exceeding naxinun nenu depth, HflX_DEPTH. This can be renDved 
to gam speed uhen we're sure a l l calls'have valid nenu nunbers. 
Invalid nenu nunbers and trying to return fron outer level nenus 
aborts the routine. Attenpts to bring up nenus exceeding the 
naxinun depth u i l l store nenu infomation on top of the deepest 
nenu infornation i n LEVEL_INFQ. 

NOTES— 
Softkey annotation positioning vectors and display addresses are 
in i t ia l i zed in SOISPLAY.UORK 
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aaaaaaaataaaaaaaaaaaaaaaaaaaaaaftaftaaaaaaaaaiaaaaataaaaaaaaaaaaaaaaaaaaaa 
* 
* INITIAL REFINEnENT— 
* I f invalid nenu nunber values and nenu depths then 
- Else 
* Update nenu level 
* nake entry in nenu depth table 
1 Using the current nenu infornation table, 
1 store connand code value in current softkey connand code table 
* get nunber of lines per softkey 
* center annotation i f single l ine softkey 
* print softkey annotations on display 
* update nenu h i l ight bitnap using connand code hi l ight bitnap 
* highlight nenu 

ta«t*ataeta*ftftft*aaftaftaa*aaaaa**aaaaftftxaaaaaaftftaa**aaaa**fteBftaaaa*ataaaa* 
a 
*• REVISION LDG— 
* 07-27-82: Rddid code to right j u s t i f y a l l softkey annotations 
* 11-28-83: Rddid check to prevent generating a nenu identical to 
* the outemott nenu on the stack, 
a 
aaaaaaaaaaftftaaaaaaaataaaaaaaaataaataaaaaaaaaaaaaaaaaftaaaaaaaaaaAaaaaaaaa 

DECLARATION-

PROCEDURE gen nenu (nun, level incren); 
VALUE nun, level incren; INTEGER nun, level incren; EHTRY; 
8. 

4D0C-4 

BEGIH 
INTEGER CONSTANT naxjgth : » 10; 
ALPHA annot; 
BYTE POIHTER lgth=annot; 
IHTEGER i , 

n1.n2, 
lin«2, 
key; 

BYTE eh; 
key :* 1 ; 
I f HOT ((level info[nenu level] » nun) i don't gen duplic. nenu 4 

AHD (level incren <> 6)) THEN 
IF (nun >= 0) AND (nun < IflSMlENU) THEN 4 range check nenu no. 4 
IF (nenu_level:-nenu_level+level_incren) < 0 THEN 

nenu level := 0 
ELSE " 
BEGIN 

IF (level_incren ' 0) OR NOT nenu_on THEH 
nenu level :* 0 

ELSE 4 nenu depth range check 4 
IF nenu_level > na*_depth THEN 

nenu_level := nax_depth; 
nenu on :* TRUE; 
STPHTR ( n e n u j t r , SK_hEHU(nun]); 4 get nenu address 4 

4 loop control variable to gen tortkey nenu 4 
4 label index to particular softkty l ine 4 
4 index to annotation table for 2nd l ine 4 
4 toftkey count (not 1 to 1 uith position) 4 
4 half I f or null character 4 
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ltvel_infD[-temj_li>vel] :» nun; t current nenu no. 1 
t-mv_nip ;x nenuj , trt [0}t ; t highlighting configuration & 
nenu 'config : « nenujstr[1]; I twnber of lines per toftkey i 
FOf I : « 0 10 7 DO 
IF (nIU,1(wnu config,2-i) 9W X03)>0 THEN 

BEGIN I F i l l in keycode table value and print toftkey label 1 
n1 :» 2*((keycodelil:-ntnu Dtr[key:»*ty*1])-1); 
IF (Iine2:«LBLJRDEX(n1*1])=0 THEN & center tingle l ine 1 

ch :* half i f I eoftkey annotation 1 
ELSE 

ch 0; i indicate! 2 l ine* i n toftkey & 
printch ( f i e l d [ i ] - 1 , e h ) ; 

1 annot : - RDRS(SK LABEL)*LBL INOEXtnl] 1 
annot := SK_Lnt3£t[L8L_IKDEXrn1]J; J. right j u t t i f y lot tk l ine I 
nl :* n2 :« 0; 
IF (n1:-igtM[0].)>nax lgth OR (nKO) THEN nl :> nax lgth ; 
IF {(lgth[n1J AND MF)"< S) THEH 1 bracket character f i x -

nl : = nt-1; & lOOIOxxx -ask I 
Mve(ficld[i}-4,blankt(nU ,ak_lifie1[i]); 
print string (annot,ski s i z e , 7 i e l d [ i ] ) ; 

1 annot":* SK LABEL*linc2~S> 
annot :> SK~LRBEL[line2]; 
IF ch = 0 THEN 1 right j u t t i f y 2nd l ine A 

BEOIN 
IF (nZ :* lgth . [0 ) l)>Mx lgth OR (tfcC) THEN n2 :• nax lgth ; 
IF ( l g t h [ l H c h : * h e l f « ) ) THEN t put half vt i n a byte I 

n2 :* n2-1; 
M V I ( f ic ld [ i*8] -2 ,k lanki [n2] , tk l i n e 2 [ i ] ) ; 

END; 
print i t r i n g (annot,ik2 s i i e . f i e l d [ i * S ] ) ; 
IF TBll(nenu_nap,iot) THEN 

next nenu[i] : « nenu_ptr(key:»key*1); 
char e n t ( i j :* (IF nl > nZ THEN n1 ELSE n2); & longest l ine 4 

END " 
ELSE 

blenk_toftkty{i ) ; 
highlight nenu; 

END; 
£MD genjienu; 
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•EJECT; 

connEHT 
M0C« 

hTWE--
process toftkey 

aaaaaaaatXataaaaaiaaaaaaaaataaaaaaaaaaataaaaaaitaaaaaaaataaaaaaaaaaaaafta* 
a 
- ShWT DCStRIPTION" 
* extracti ctwund code corresponding to the current toftkey function 
* 
* EXTENDED DESCRIPTION¬
* This routine is called only be connand in response to a softkey 
* being pressed on the front panel. I t extracts the connand code 
* value corresponding to that softkey position fron the current nenu, 
* ssts the csMnandjrending flag to continue to executing commands off 
* the current c«nnand code value, and brings up any nenu that i s to be 
* generated fron that softxey. 

* IHPUTS-
* softkey position 
i 
* WTPUTS-
* connand cease value 
* new nenu, i f any 
* 
* ROUTINES CRLLED--
* gen_nenu 

* ERROR CONDITIONS RHO RECOVERY¬
* softkey position ranges fron 1..J (no range checking done) 
a 
* WTE5-
a 
* RUTHOR--
a 
aaaaaataaaaaaa8aa*aaaa«ataaaaaaaaaaaaaaaa*aa*aaaaia**aaaaaaaaaiaaa*ataaa 
a 
* INITIRL REFINEflENT--
* set neu connand token 
* set connandjwnding flag 
* i f this softkty brings up a neu nenu then 
* generate i t on the display 

*aa**atBaaaaaaaa*aaaaaaaaaaaaaaaaaaaa*a*a**a*a*a*R8aaaa*aBBaaaaa*aa*Rta* 
a 
* REVISION LOG--

aaaataaaaaaiaaaaaataaaaaaxaaaaaaaiaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaa 
DECLARATION— 

PROCEDURE process softkey (nun); 
VALUE nun; INTEGER nun; ENTRY; 
4 
IOQC-4 
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BEGIH REJECT; 
connand_token :• keycode{nun-1]; connENT 
connand (tending TRUE; IDOC 
If TBUrnenu.nap.nun*?) THEN 

gen__nenu(nixt_nenu[nun-1 ] ,1 J; HAflE— 
END proctss_toftkey; previous nenu END proctss_toftkey; 

aaaaaaaaiaaaa*aaaaaaa»aataaiaa*aataaaaaaaaaa*aaaaaaftaaaaaaaaaaaaaaaa«**a 

* SHORT DESCRIPTION— 
* brings up nenu previous to current one i f one exists, or a blank 
* nenu otheruise 

* EXTENDED DESCRIPTION--
» This routine is function oF the [PREVIOUS] Front panel key which 

• -,u * returns to the previously displayed nenu which brought up the 
* current nenu, or toggles (turn off/on) the outernott level nenu 
* displays. Once a nenu display is off , the softkeys are no longer 
* activated (that i s , they are functionless). 

* INPUTS— none 

* OUTPUTS— previous or no softkey nenu 
a 
* ROUTINES CALLEO-
* jtn_ntnu 
• hil l .softkeys 
* print string 
a 
* ERROR CONDITIONS AND RECOVERY— 
* none 
a 
* NOTES— 
* For outernott level nenus with dynanic labels ( ie . 3AVE/RECRLL nenu) 
* a special check is thrown i n to re-display the dynanic annotations. 

* ffUTHOR--

ataaaaaaaakiaaaBaaaaaaaaaaatKaaaaaaaaaaaaaaaaaaaaaaaaaaaaftiaataaaaaaaaaa 

* INITIAL REFINEflENT— 
* I f not outernost level nenu then 
* generate previous softkty nenu which brought i t up 
* Else 
* I f a nenu is current up then 
* blank out current nenu (should be outernost nenu at this point) 
* Else 
1 regenerate outernost level nenu 

aaaaaaaa*«*taaaa*attaaaaaaat*at*aaaaaaaaitaiaaaiaaaa«*aa*aaaaaaaa«a***t** 

* REVISION LOG— 

a*a**a*it*atta»aaiaaaa*ta*iiaaataiatataaaataaataaataaa*>aatiaaaaataaaaai 
DECLARATION— 

PROCEDURE previous.nenu; ENTRY; 
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& 

JDOC-i 

BEGIN 

•FILE fdJtjngr .wrk ; & far o s n _ I a t t j ^ g j * n u I 
INTEGER prior nenu; 
IF (nemi_level = 0) AND (ncnu_on) THEN 

k i l l softkeys 
ELSE " 
IF nenu level >- 0 THEN 
BEGIN" 

pnor_nenu := l e v e l j n f o IIF nenu_levei > 0 THEH 
nenu Ievel-1 

ELSE " 
nenu l e v e l ] ; 

IF priorjienu • EGJtHU THEN 
gen last ree^iwnu~ 

ELSE ~ 
g i n nenu (prior nenu, (IF nenu level > 0 THEN - 1 ELSE 0)]; 

END; 
EHO previousjienu; 
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REJECT; 
connENT 
IDOC* 

ffRRE--
pop nenu 

- SHORT DESCR1PTI0N-
* pop to given nenu rtuntoer uithin current eoftkey nenu stack 

* EXTENDED DESCRIPTION¬
* This routine gives the f l e x i b i l i t y of popping to an arbitrary nenu 
* fron within the current nenu stack u/o having to know how nany 
* nenu levels to back up to . The current nenu stack ia scanned fron 
* the nost recent nenu level to the outernost nsnu level u n t i l the 
* reeves ted nenu (nEHUJfUfl) is found. R re<*ve*ted ne*xj not found 
* within the nenu stack beconts the outernost nenu. The nenu stock 
* and related nenu variables are outotiat idi ly updated during the 
* nenu search prior to displaying the requested nenu. 

* INPUTS— nenujtun * new nunber to pop to 

* OUTPUTS— neu softkey nenu sn display' 

* ROUTINES CALLED— 
* jen_nenu 

* ERROR CONDITIONS m KCOVERY-
* none 

NOTES— 
This routine w i l l only generate previous nenus displayed before the 
current one. 

AUTHOR— 

1 INITIAL REFINEMENT— 
1 IF current nenu level > 0 THEH 
' scan previous nenus and update nenu stack pointer u n t i l 
' the requested nenu nunber i s found in the stack 
1 or nenu stack pointer points to the outernost nenu 
1 generate requested nenu 

* REVISIOH L0G--

DECLARATION— 

PROCEDURE pop nenu (nenu nun); 
VALUE nenu nun; INTEGER nenu nun; EHTRY; 

& 
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(DOC-4 

BEGIH 
IKTEGER pop_cnt, 

nenu J O B ition-REGISTER 6; 
IF nenu level > 0 THEH 

BEGIN" 
pop_cnt := 0; 
nenu_posiiion : « nenu_level; 
DO pop cnt pop cnt-1 ' 
UHTIL 

(nenu_nun • level_info (nenu_position:«nenujiositlon-1]) OR 
(nenujiosition = 0); 

IF (level_info(nenujiosition] = nenujiun) THEN 
gen nenu (nepu'inpn, pop cnt) ; 

END; 
EHD popjienu; 

CnESSAG0.U0RK.PD851O THU, DEC 22, 1983, 10:47 fln PRGE 1 

IHTEGER COHSTRHT 
nulljiessage :* 0, 
connandjiot_inplenented : - 2, 
optionjmitted := 26. 
invalidjionnand := 55, 
exceeded available nenory := 71, 
c_fi le_1 :» - 1 ; 

ENOt 
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IHTEECR COHSTRNT 
ttojiany_characters : « 1404, 
syntax error :» 143*, 
ocadloch : - 1449, 
proceetj:reation_error := 1467, 
no_pr»tune_lock := 1490, 
pretune f a i l : » 1502, 
phase lock f a i l := 1514, 
phase_lock_lost := 1533, 
vto_over_range := 1549, 
sup~sync_err : - 1564, 
i f overload :> 1588, 
bad_bc_value :* 1600, 
M activejiarker := 1620, 
iji£onsislent_ope ration : » 1647, 
t it l ing_instructions :• 1619, 
tiUe_functiw\_not_,activ« : « 1733, 
tMt_stt_ovtrtenp : » 1762. 
forward_device : « 1784, 
reverse'devict : » 1125, 
i l l e g a l test tet operation :> 1166, 
adc cal"failed :* 1903, 
i f cal failed :• 1918, 
adc not responding : - 1932, 
autsrangt cal J a i l e d :* 1951, 
swp too_fast :* 1972, 
trt~r»f~unloeked :* 1992, 
c f i l e 7 :» - I i 

rnxsSM2.U0RK.r*D851O THU, KC 22, 1983, 10:47 M PRGE 1 

NFILE cnessagO.uork; 

INTEGER COHSTRNT alljwssagse :« - t ; 

CUESSRGE.UORK.PD8510 THU. DEC 22, 1983, 10:47 fill PRGE 1 

IFILE calphas.uork; & contains a l l KFILES for uam/tell nessages & 

CHKR.UORK.PDSSIO THU, DEC 22, 1983, 10:4? RH PAGE 1 

INTEGER COHSTRHT 

« 295, 
•• 295, 
: 297, 
* 298, 
= 299, 

cnd_narktr_l : 
cnd_narker_2 : 
cndjiarker_3 ; 
cnd~narker__4 ; 
end'narker 5 : 
cnd~narker_off :* 300, 
end delta narker :« 301, 
Cnd^ref_nkr1 :« 302, 
cnd~rtf nkr2 :* 303, 
cnd"ref"nkr3 :» 304, 
cnd"ref~nkr4 :> 305, 
cnd~ref~nkr5 :» 306, 
cnd~no_rtf_i*r :* 307, 
cnd"nkr to~nin : « 308, 
cnd~nkr"to_nax := 309, 
cndjroup9~:= 0; 
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UMENI M68KL.R, "nonitor" 
Thit i t a software generated f i l e !!! BEGIH 
Changer nust be rude i n SKInFO.UORX USE REGISTER 0-11 
Run GEHSK.LRHI to re-oenerate f i l e : ConnENT 

tia*aaataaeaaatt*8aattaata*.ttftuaateat*ttaatetatat«a*ttaaaaattaat*ttaata 
SUBROUTINE procS; ENTRY; 
SEGIH * 15101 nOHITOR 

* FILE:SrbWIT0R.U0RK.PD851O Dec 8 1983 VEJUSIQN: ul3 
CASE comand token-295 Of 
BEGIH * FOR THE 8S101 K6SO00 PROCESSOR 
4 295 & *a*M8*aatftaaataa*taatafttftaa8*ftxaata*a*aa*KaktMa«ata*taaaeaa*aa&aataa*8 
telect narker(l) ; * VERSION R.03 - 7/20/80 - Added DGInit 
& 296 I - Added Terunal Abort via BREAK 
telect narker(2); * - Added Hei-tory Refresh routine 
4 297 4 * VERSION R.04 — 1/10/80 — LORD and GO on Power up 
•elect narker(3); * VERSION R.OS — 9/3/10 — {Wed better exception nessages 
tzni * - k i l l out pot •*" even w/o nenory 
•elect narker(4); * - Direct tape record/load of display char set 
4 299 4 * • Change nonitor Stack ta OOOFFFE Inn 7FFE 
select narkcKS); * and Uter Stack to OO0FD8O 
4 300 4 * VERSION H.06 — 11/14/10 -Oiarrje Display I n t i a l i z t fron NOP to EOD 
select narker(O); * - Raided Ihinplenented Instruction Traps 
4 M l 4 * - Set Ternflode Flag so that MORT doesnot latch up 
BEGIN ENO; * - Renove e*t*nfele patch for COfl at High nenory ZtOOOO 
I 302 4 * - Change Ibnitsr Stack ta FFFFF800 (Cleeals t i l l 
select ref rujrktr( i ) : * FFFFF612 
4 303 4 * - Set Bfl 100 as default next connand after 2? 
telect ref narker( 2 ) ; * VERSION I - 12/1/80 - Corrected Set Oft 100 to uork 
4 304 4 * - Converted to f i n a l MC68000 instruction set 
select ref rwjrker( 3 ) ; ' * - Added nore delay i n KIR i n i t i J l i z i o n 
I 305 4 * - Fixed -Ctr for PCTR-t ie CR 10FE 
select ref narkeK 4 ) ; * VERSION Rl ~ 12/18/10 - f j i w e d Tape buffer 
4 306 4 * - Added Tape t r r o r codes 
select ref narker( 5 J: * - Changed use of Ttrnfledc Flag to lOdevict Flag 
4 307 4 * - Change Mcsrds/Loadt to use Three(3) blocks 
select ref «erfcer( o ); * - PouerOn Zeroed OOCO-OOff for uses as debug flags 
4 301 4 * - Added Bubble nenory RB/LB/LoadGo on pouer on 
narker to( nkr to nin ) ; « 

- Added manual CHAR Set 0-9,M-Z,Cft,LF 4 309 4 * - Added Keyboard entry to nonitor 
narker tot nkr to nan ) ; * VERSION R2 - 1/4/81 — Activated the bubble software (INTEL) 
END; * to use on board software 
END proc9; * - Ignore Trap15 i f f i r s t instruction after GO END proc9; 

- Set SRtave: =22700 i f GO had paraneters 
* VERSION 113 - 1/24/81 - Added TRPEntry 
* Fixed CR (again) so on return only RO printed 

- Added Preset pulse a start of nonitor 
* - noved a copy of tRflfiS doun to Ue 0 
* VERSION R4 - 2/20/81 - Rutonatic DfllOO on Rn,D1,RB,LB 
a - Rodified ZP ta accept 24 b i t addrtts 
*- - Increased KeyBuffer t i z t 
* VERSION R5 5/25/81 
* - Roved RAH to 1FFFEH (overlapping 10 space. 
* VERSION Afi - 7/1/81 
* - Change address tested for Refresh fron X9OO0O 

- Change coding so HI on CRT w i l l appear u/e 10 board 
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- Change SXflftl to uork u/o pro to 3 harfluere * VERSION 03 - NOV 12 1982 - HI BILL 
• - Fixed TRACE to uork u i th CR input,and not effect SR * - Fix problen in setting track! on tape 
* - Fixed a n i t t i n g . 1 on the restore G reg in TflPEntry * - Changed record nenory Units 
* VERSION R7 - Deleted use of reg 13 by worntor, monitor's G reg * VERSION D4 - CORRECTED READ STRTEHEHTS FOR NEU COMPILER 
* is change (by assenble edit ) to reg 12 * - CHANGED STRCK POINTER TO HFO SO flQNIIOR DOESN'T 
* (no confl ict betueen user progran and nonitor) * - CLOBBER USERS CODE 
» - Certain variable changed to abteulie a d m i t , not G * 
a - Restored nonitor stack ^mediately after saving reg * 12-2-82 X2 -MOVED SOFTKEYS TO RESTOREflONVAUJES AND MOVED 
* VERSION fl! - 9/20/81 RESTOREMQNVALUES TO KJM!AILOUT<0 TO GET RID OF 
a • Added TPteek * PROSIER USING GO AFTER BREAK.DON'T UNDERSTAND WHY 
» - Deleted overhead to support physical n u l t i - f i l t t a p e * THIS UAS NECESSARY BUT CALLING SOFTKEYS DURING 
* VERSION R9 - 10/8/81 * EXCEPTION PROCESSING OF BREAK SCREUS'UP THE STACK. 

- Fixed W srewups • VERSION X3 - Dec 28 1982 
* VERSION Bl - 10/12/81 - Change Startup user stack to ZFO 
a - -*g-» version nunber * - Fixed read statenents to work u i th neu compiler 
• •"'upgraded to neu i n i t nbn and set add nbn * VERSION X4 - ADDED VTO PRETUNE TO BBTEST FOR FRONT END CHECKING 
- VERSION B2 - 10/13/81 - UITH MANUAL SOURCE 
* - Added n u l t i p l i e r buty routine (Hull exception) • - REPLACED RESTOTSrttHVALUES IN ENTERMONITOR RS THIS 
a - Changed TPready - MS REMOVED FDR X2 REV IN ERROR . THIS ROUTINE IS 
* VERSION 83 - 12/16/81 * - NEEDED FOR TRAP EXCEPTIONS WITH TRACE ON. 
a • Read HPIB Status? to elear interrupt i r tet * - MAKING TUO TRIPS THRU BITHONITOR UITHOUT RESTORING 
* * Disable Interrupts innediately entering nonitor * - THE BREfWPOIN! INSTRUCTION LEAVES THE TRAP 
a - Refresh clears i t s ISR b i t * - I* BOTH BRIMS RNO AT WCD, 
* - Refresh changed to interrupt Rl fron R13 * 

a - Change 800LEANS to BITFIELDS * VERSION XS •CHANGED BBflLDflD MESSAGE FRO". HI TO SYSTEA BEING 
a - Added Proto2 test * -INITIALIZED.REilOVED KSTWEflOhYfiLUES FROM HON 

a • Autoclear watchdog c i r c u i t i f not proto2 hardware * -BAILOUT RS IT IS NOT NEEDED AFTER X4 REV.DID 
* VERSION B4 - - 2/4/82 * -GENERAL HOUSEKEEPING TO REDUCE COOE RS UE ARE 
a - Properly i n i t i a l i z e BRCount * -UITHOUT ROOM FOR MUCH BUG FIXING. 
a - Buadrate harduare change-'-Buadcount nunber changed * 
* VERSION B5 - 2/10/82 * VERSION X6 -ADDED fUNBAILOUT(IO) FOR IHIT nBM FAILURE 
t - Set 64K words of display nenory to EOD •CONDITIONS IN CETMAIN AND AT WRflfiL LOAD AND GO 

- Added nul l char to CRLF for 9600 Buad pad * -CHANGED OGINIT MESSAGE FROM 'HI ' TO 'TESTING'. 
* VERSION B6 - 2/25/82 * -CHANGED RECORD UMTS TO AGREE UITH FEB 5. 
* - Refresh restores Status(IR level) uhile refreshing « -VERSION OF PASS1 SU. 
a 

- Refresh restores Status(IR level) uhile refreshing 
* VERSION X7 -ADDED SERVICE MENU ENTRY FOR MRIH SU VIR TRAP15 

- VERSION B7 - RDD SELF TEST LINK FROfl RECALL KEY -CHANGED TO MAPPER MULTIPLY ROUTINE USED BY MAIN 
* * -SU FOR MULTIPLIER TEST, ALSO ADDED SYBBOLIC 
* VERSION C1 - flay 5 1982 -ADDRESSING SO MAPPER CHANGES UILL NOT REQUIRE 
a - Changed Tape and bubble record l i n i t s * -REVISITING THIS SOURCE. 
a - hove nomtor display Ran fron Z1070O0 to ZI05DOO * -ECHOED TEST AND ERROR NUMBERS AT AOORESSES XF2.ZF4. 
* VERSION C2 - - hay 16 1982 -CHANGED OG DATA TEST ERROR NUVJERS TO AGREE UITH 
a - Add tape narking function -TEST SEQUENCE. 
a - Inproved tape seek a -TURNED OFF OPER SELECT FLAG PRIOR TO HBfl LOAD.UHEN 
a - Again neu f i x for 9600 buad * •ON AND nen LORD FAILEO.EXIT HAS THRU nowHILOUT 
* VERSION C3 - - July 8 1982 * -TO TEST MENU. 
a - Expanded default record parans * -TP18 TEST SELECT OAS CHANGED FROM MflnTESI TO 
* - Rave "RC" ( Sell Test l i n k Software to bubble tuo -KEYTEST FOR FRONT PANEL TROUBLESHOOTING. 
* VERSION Dl JULY 28 1982 -CHAHGEO MONITOR MENU,DELETED Dfl.RG.BR.VH RND RB 
* • Change to 9600 BAUD -ACCESS IS STILL AVAILABLE FROM TERMINAL. 
* VERSION XI - Checksun added to zapp (rapption) nou in self test * -RB IS RVAILA8LE BY STORING 1510H IN LOCATION 
a - Stuck key test added to self test -Of6H,THEN PRESSING LM.THIS SHOULD PROVIDE AOABUATE 
« VERSION X2 • Revised for new keyboard,nonitor nenu shortened -PROTECTION OF flBn DATA FROM CASUAL KEYSTROKING. 
* - a l l nonitor functions art s t i l l available fron •A HEU MONITOR KEY "SH" (SHOU MEMORY) DOES A SINGLE 
a - teminal except "RC" which has been deleted as a -HEX READ FROM THE SELECTED LOCATION. 

- a l l self test cu is nou in pron. -MOVED COHTINOUS HEX R/U FROM TEST flEHU TO MONITOR 
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-nEKu.nHEimiiu ARE cu ANO ci FOR «/u CONTIWUS. 
-KEYSTROKE BAILOUT IS T01HL REU1N0 FAOI THESE 
-TUO OPERATIONS. 
-BOHII0R SOFTKEY LABELS M O IHCHONICS FROI FRONT 
-PANEL ARE RS FOLLOUS.ORICimL COtnMS RUE STILL 
-flVAIUBLE FROfl WIS OR TEAMHAL. 
-THE OKLV EXCEPTION IS (CR) CRLL SUMOUIINE IWICH 
-MAS BEEN DELETED. 

SOFTKEYS 

- LABEL RNEMWIC 
GO 60 

- SHOU sn 
- URITE IK 
- CSHDU CS 
- CURITE cu 
- LOAD UI 
- RKD Bl 

-MEM RECORD a HITS FOR 6UB6LE-
- l»,1finfF,rTFFlW,FFFFKFF,10fiTO 
- ADDED ORIS ' ? ' AND *-' TO MORI TOR 

-RODEO 'HI ' (PRIOR RCHU) KEY TO MMITOR-
-THIS RETURNS TO TEST REHU 30 THAT RAU SU 
-CRN BE LOADED OR OTHER TEST ROUTINES RUN 
-UITHOUT PRESSING 'TEST' SUITCH OH FRONT 
-PANEL. 

- FIXED HEX ERROR REUIMD PROtUn.fUDIFIED 
- TEST REHU TO CLARIFY EHTRY KEYSTROKES. 
• IN 'DGIKIT* CHANGED ffiSSAGE FROfl USIHG 
- 'USTR' TO USING UMDDI3P OF CHARS.THIS 
- USES RORE RAH,BUT IS NOT DEPENDANT ON 
- THE CONDITION OF THE 10. 

- RODEO 'EOD' TO SOFTKEYS TO ELIMINATE OLD 
- TEST MENU BEING DISPLAYED IF BREAK CARE 
- FROM TERHINRL. 

mm RELEASED TO PRODUCTION I 

- REMOVED 'CLEARSCREEN FROM DG DATA TEST TO 
-ELIMINATE OCCASIONAL FLASH Of TEST REHU IH 
- REPERT TEST MODE. 

- 10/19/83 - 3TB back at i t 
- Streanline cod« to pick up space and readabi l i ty 
- "DN" elemated, "LIT and "RM" renoved fron softkey 
- Hidden "RM" via "LR" and password renoved 
- Renoved proto2 and 8291a test 
• DIV ERROR renoved 
- Added Detection of no RCIA and therefore no use of 
- Created a neu nenory location with the value of 
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last started test. Therefore i f a test causes a 
PROC, INSTR, ROD, t t c error during the power up 
test before i t has written to the error l i d s , 
one can dcternine what test fai led ( I f ! ) 

- Renoved status readout on MB errors 
- Renoved the Debug nessage fron HCIR on tumon 
- Added Bottom box address check 
- Added MBM ron checktun 

- - 11/28/83 
- Added progran load and record security 
- Added progran load and record fron self test nenu 
- Deleted "UR" and replaced i t with "MM" 
- Changed pants of "XM" connand, Added RI,RU,RD,RS 
- Added MB INIT ERROR nessage 
- Added URI PROTECT ERROR nessage 

- 12/8/13 
- Added NO TAPE ERROR nestagt 
- Changed the Self Test entry statenent 
- Added RRIt Address checking 
- Fixed sone ninor problens i n XJ2 

I RELEASED TO PRODUCTION I 

SnONITOR.UORK.PDB510 THU, DEC 22, 1983, 10:47 AM 
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REJECT 
out of date 

The 8E101 Monitor the pouer-on booter and systen debug nonitor. 
I t contains the Tape, RBH, ACIfi, and PUBLIC HP-IB (nininual) U l i t i t i e s 
I t u i l l reside in PROD on tht processor board and w i l l txctpt inputs 
fron the FP Keyboard, RS-232 Teminal and PUBLIC HP-IB. 

MONITOR i t presently at ROM location SOOOOHcx and uses 
2E0Hex Ran Bytes plus run tine stack (allou a t o t a l oF380hex) 

for nou 1FFFE to 1FE40 is MONITOR RAM and Stack 
NOTE: Certain itens have fixed address and others are 

addressed via the G-node approach 
NOTE: At pouer on tht Harduare locates tht ROM 8 0 Hex 

and^tbwunitor i t t e l f noves i t t napping to higher nen 

See MONITOR INSTRUCTIONS for operating infornation. 

Monitor Connands 
GO (Add) — Exit nonitor and GO to Add 
BR (Rdd(,Count)) —Set Breakpoint 
TR (Add(,LouRdd(,HiAdd))-Single Step Tract 
CR (Addt,Pams(,...)))~CaU Subroutine 
RG (ReoM(,Value(,..)))—Display or change Processor Registers 
Vn (Rdd(.Value)) —Display and change nenory 
SM (Add) —Oisplay Henory 
CB (Add) —Centinout Display Henory 
ft! (Add(,Value)) -Modify Henory 
CU (Add(,Value)) —Continous nodify Henory 
DR (Add(,Add1)j -Display Aenory 
ZP (KP Absolute data) —Zapp (Load) Nenory 
LM —Load fron Frontpanel Tape into nenory 
Rn 0,(nbnO blks,(nbn1 jiages))—Record nenory into Frontpanel Tape 

also RS7RI.RU.RD 
LB —Load fron RBH into nenory 
RS —Record nenory into RBM (3 blks) 
CS —Clear Status 
Pfl —Bring up the self test nenu 

THU, OEC 22, 1983, 10:4? fin- PAGE 7 

ta*tt*a**«aetaaa*aaaajta«ataaa*a*aa*t*aa*aa 
Global Variables 

BwfPTR — Pointer to the next Buffer(BUF) position 
BUF — Buffer storage area for keyboard and terninal input 
Pam[] — Storage for inputted Parneters (also called Parnl or 2) 

Note: Parnl is usually a nenory address 
PCTR — Nunber of actual pametert entered 
CMD — Tuo packed ASCII of Connand entered 
OldCnD — Saved value of CnD for repeat operations 
DispAdd— Index to next available Display location 
OldfirttDisp — User progran's valut of Display Z1O0002 
Ttnp1,2,3,4 — Tenporary values 
BRINS - - Instruction at breakpoint location 
BRCount - Breakpoint counter 
BRCountSave - Breakpoint counter saved for reseting BRCount 
BABOO - - Breakpoint Address 
ExceptionTYPE — Flag to type of exception 
IB2STA — Public HP-IB status 
IB23tatut—Public HP-IB chip status 
TRACE — Trace comand flag — dcternine exception respond 
BufReady -Keyboard or RS-232 Buffered input conplete and ready 
IOdevice- I/O Flag - Set by Source of Connand — Use for Output 

Bit 0>Tern, 1«Keyboard, 2*1B2 
CHR — Tenporary byte holding last input 
RGSave — Storage location for user program registers 

Specific regs are also naned — i e SP$ave,PCSavt 
USPSavc.SSPSave, and SRSave 

Para — Input Connand paraneters 
TraceLoLin — Lou Trace Ad rest U n i t 
TraceKiUn — High Trace Adress Linit 

:ttasaaaafta>aa«aaat*aiataa*aatas*taa*axaaiis*stsatitta*aaaaxaaftaest«aaaaa 
end of connent; 

SO, OS 

UP or CRLF 
DH 

-Dunny connands for use uith ZAPP 

—Repeat Operation at next Address 
—Repeat Operation at next louer Addrtss 

1 A l l Address. Values, etc are in ASCII HEX 
(aaa**a«aa*ataaia*iaAaa*aaaa**a*a*>aa*aaaaxaa*aa*ataa«aaaaataiaiaaax*ita 

http://RS7RI.RU.RD
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•EJECT; 

THU, DEC 22, IMS. 10:47 ft! MCE S 

I MOTE: Sone variable! Kivi Fixed I 
l addrwe to that they can to uied& 
4 before the G rrg (112) it l e t upl 

DOUBLE POIHTER RGSave: 
INTEGER RG.Z1FF72; 
DOUBLE SPSav«'R0»60,PCSave=RG<64. 

USPSa*e=Rt<72,SSPSave'Rrri76; 
IKTEGER SRSave=R&<70; 
INTEGER ExceptionTYPE'RGtRO; 

112 nor, byte locatioftf of Fixed location RAn available*. 

OOUBLE BRAOO, 
Trace L> Lin, TraceHiLn; 

INTEGER PCTR,CnD,01dCnO,DltpAdd,01dFintDi«p.Tenp1,Tenp2,lenp3. 
BRINS,BRCount,BRCoiintSave,IB2STR,IB2Stat(ii; 

BYTE lOdevice.CHR; 
GLOBRL BITFIELD bitfla9i:ACIA avail,TRACE.tuFReady; 
ALPHA POINTER ATable; 
D0U8LE POINTER DP; 
INTEGER POINTER IntPtnDP, 

Dispflen; 
BYTE POINTER BytePtr; 
INTEGER CONSTANT BuFSize:a61 ,flaxPam:»6; 
DOUBLE M*ny Para[0:naxPam]; 
OOUBLE ParnO'PamlO], 

Parnl=ParnI1],Parn2*Parn[2],Pare3'Parnt3],Plrn4xPant[4], 
Pam5-Painl5],Pam»>Pani[S]; 

INTEGER BufPTR; 
BYTE BufStr«8ufPTRt1; 
BYTE ARRAY BtF[0:BufSize]; 
BYTE ARRAY i c r erray|0:41); I For l*n bootloopi 
INTEGER ARRAY "flBfl buF[0:31], Tape buF[0:127]; 
INTEGER ABO 0 boot code • RBfl buFfT], Tape 0 boot.code • lape.buf 1 J, 

ROM bect'code • IWtr»juff21, TapeJ_boot.eode » Tape.buf 
r&Mjgn V P ' • W R>uFf3j. TapejKjn type * Tapejxjf 
BBn.O_nin b l k l • BB0.buF[4], lape_0_nbn_blk« « Tape_buf 
nBnjjibnjjagee ' HBr;jxjFl5], Tape_1_nbn_pagei * Tape_buF 

INTEGER blk c t r , record b l k i , nbn_page; 
INTEGER CONSTANT PASSUORO :• ZB510, 

deno_pgn := 2, I0ed_p9n :» 
na«ter_pgn := - 1 , eervicejgn 

1 , UHIOedj.gn := 0, 
;« - 3 , invalid_pgn := 9; 
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REJECT; COrlAENT Fix nenory and harduare l o c a t i o n ; 

EXTERNAL IHTEGER nbn eubjtrgn eel.L. * n orjn Mart add.l: 
DOUBLE I«ncnector.l2i,(WRTVectUl3C,B»«t¥K12>Z«:,IRPPI5v.ctor.I8C, 

HULTIBUSYVector<7C. 
REFRSKVctrl - I M , 
RIFRShVector •ZH.StartMdreil 4104. 
IKSTRIOVector *Z2I,IHSIR1SVectonZ2C,TAPEVector=Z64, 
INSTRVector «ZIO,AODRESSVector«Z0C; 

INTEGER FiritDiepUc"Z1(K002. 
ReWenOffiet* Z9001E. RelPreset >Z9001A, 
SetPreaet * Z90018, proc hud tp«ZSO01A, 
10 •ZFFFFfEOO. 
BofZFFFFFDOO; 

INTEGER IRCM01- I0tZ»2. LEDS • lOtZBO, 
Clr NateMog'IO<ZRS, i r t n t • VMKt. 

nplct l 4ot<Z1(, nploff ' tottZIS, ptfreq 
p t c t l 'Sat*Z26, 
BBURITE 'BottZ7C, (BREAD 
BBREA01 «8ottZ5S, iFcnt 

> D0HZ20, 
add* ' Bot<J7o, 

• BoUZTA, tWRITEl - Bot«Z56, 
» BoHZJB, tetpha = Bot*ZS4; 

BYTE IS2DATA ' !0»Z21, 
B2BBSK2 • I0«X25, 
IB2CJID • ILUZ2B, 
lBICfID "" "" 
ACIACnO 
CN10 

> lOtZ'fl 
' IO«SB, 
' KtZSI 

KMOCU ' I0rt65, 
TovKeyCJKfr KHZ83, 
aotKeycnd'BoMZfa, 

IB2IR1 • I04Z23, IB2TWSK1 • I0«23, 
IB2SP • I0+Z27, IB2A0D1I0 - I0»X29, 
IB2A0D ' I0tZ2D, 
IB1SP » IOtZ47, 
ACIAOAIA • I0tZ89, ACIASC "ACIACnO, 
CNT1 • 10*63, 
TinERcnD • io*zs7, 
looKeydat*" IOtZSI, looKeyitat'TopKercnd, 
BotKeydata4ot«Z(5, loUey«taPBot«Zt7; 

SnONITOR.UOP.K.POI510 

REJECT; COnnEHT Con«tantj; 
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BYTE CONSTANT IB2bit 
Space 

Keyout 
Kfyscan 
LR 

IHTEGER CONSTANT TRAP1S 

• 4, Ktybit 
: ' , asci i 
£08, Conna 

CR : « 13, L F 
EUAOCU<nOD£:'ZBe,AClARESET 
ACIA£nA8LE:=Z15, 
Keynod :«Z02, TopKeyclk :=Z23, BotKeyclk :*Z2C, 

:.Z40, Keydr :CC1, 
:>ZW, ReedSenior:=Z50, 

:= 2. Ternbit:>1, 
:= ' 0 , aeciljtex :> 55, 
:= ' , . pronpt := '?, 
i* 10, byte zero:* 0, 
!'Z40, HClBfjJDE :'Z4E, 

TRACE9it:=15 
IB? — 2 , 
TRRP15E»:- 1 , 
8ufEnpty:«0, 
ACIATx : "0 , 

:'Z5S, LS 
:«Z4E4F, zero 

BO 
Key 
TRACEEx :> 
eenaor b i t : ' 
ACIARx 

:>ZAA; 
!• 0 , 
••' 1 , 

1 , 
BI 
Tern 
RBQRTEx : 2. 

6, 
1 , Break :> E, 

jnPCODE :«ZF100, NULLChr :-Z2400. EDO i'lKO. 
K«oftkey:=ZSE80,Y,oftkey..Z4FO0,Y«tep«oFtkey:.Z214, 
nonDitpSize:*750, 
naxnonDi,p:snonDi,pSize-60, 
Jnpnar£i,p::ZC(lcXI<(ZK»0-?>nonDiapSize)/2; 

DOUBL£ CONSTANT HonDiip :>(Z106000-(2>nonDi,pSi2i!); 
& Fix norJnpDiap & 
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REJECT; COfflEKT tablea ; 

INTEGER TABLE flBHDATfl.L := Z55E5. ZAAAA, 16666, Z9999, Z1111, 
12222, Z4444 ,ZIS!S, ZEEEE, ZODOD, 
ZBB68, Z7777 , 0000, ZFFFF, 11248: 

INTEGER TABLE DflTI.L:- EOD, Z0100, Z0FO5, Z0700, Z4000, Z4000, 
ZOECO, Z5S6S, ZS666, Z5FFF, Z5Fff, EOD; 

IHTEGER TABLE KeyTable:='R,'9,'8,'7,0 ,0 ,"0O",-CB", 
•B.'G,'5,'4,Z5»0,O ,0 ,"Cr, 
•c,"3."a."i. o ,o ,-sn", o , 
•D,'E,'F,'0,Z20 ,"prr,"nn", o . 
0 ,ZO0 iX.CSi,J,0 ; 

ALPHA TABLE TT6L: = 
"TEST DESCRIPTION"*!/, IO. 
•All PROn", 
"All RAn", 
"AI5 DATA BUS", 
"A14 s»n", 
•A14 OflTA", I S I 
"B16 TIKR", 
"A15 PUBLIC HPIB", 
"R15 SYSTEfl BUS", 
"IKIERUPI SYSTEn", 
-Bt l ttULTIPLIER", »10J 
•B15 TAPE CONTROLLER", 
"B13 mn", 
"IF DETECTOR DATA", 
"KEYBOARD", 
"RUN RAIN PROGRRff'JLf, S15! 
"RERORY OPERATIONS", 
"RERUN SELF", 
"REPEAT TEST LOOP"tLF, 
"LOAD PROGSA" TAPE", 
"RECORD PROGRSn TAPE", «20i 
"INITIALIZE TAPE"tLF, 
"ENTER SELECTION THEH PRESS "IIRRKER"; 

ALPHA TABLE 0£S:'" ERROR","HEX"."CnD"."VflL", 
"LOAD","REC","PRBC","RDD","IHSTR-."ID", 

TB lOflO","HB REC","nB I H I T " , " U R T PROTECT","*) TAPE"; 

ALPHA TABLE KeyLabel:*"GO"," ","SH0U","URITE","CSHOU","CBRITE"; 

ALPHA TABLE HES1:»" t ","ABORT","TRACE","BREAK"; 
LABEL OTHERExciption,TRAP15Exception,IRACEException.ABORTException, 

ExceptionBailout.IHSTRExciption.BDDRESSExceptlon, 
UaitCnD.ExltnDDitorTRACE.Exjtnonitor.Enternonitor.RestortREG, 
AutoExitnonitor.HullExceptwn; 

LABEL nONITOR.GONOU; 

COnnENT 
'DECLARATIONS FOR TEST SU; 
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INTEGER FLAG. TEST,EH; 

INTEGER WTCOWT.GOOOCOWIT.BBIlCOUIIl.icErSllJCK; 

BYTE 8(1,BE; 

IHTEGER B.C,0,£,F.l,K.lo«p,TN,J,LOII0 IT; 
INTEGER POINTER LOC.L0C1; 

DOUBLE OR,0B,0C,0D; 

LRBEL »UTD,LR0,LA1,LAZ; 

BCUILE RHISI,R«IEO; 

INTEGER neiUOD; 

DOUBLE RflnSTRRT.RRnEND; 

6 9 4 
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REJECT; 
CBInEKT <"•»»« STRRT oF Subroutine, end Procedure. « • « " " ; 

a. i r i n t , iradr, irack & 

& seg_start t 

•FILE (intrpt.uork; 

•FILE HfYTABLE.UORK; 

•FILE CDEBW.UORK; 

•FILE STRCO.uork; 

•FILE FBTJH.uork: 
•FILE CrJJHGR.uork; 

•FILE CKOUICK.uork; 

COHHEHT « " " F0UM9 KCLRMTIOIC; 
PMCUKim USTR(SR);VRLUE SR;ALPMA SR; FOtJJnW; 
PROCEDURE UHex(HUH, UIDTH); VALUE RUi.UIOTH; IKTEGER UIDTH; DOUBLE MM; 

FORIMRD; 
SUBROUTINE CRLF; FORIMRD: 
PROCEDURE TLBL(I);VRLUE I;IKTEGER I ; fMUMO; 
ntOCEDURE G£T(J,K);INTEGER J,K; FIRtURRD; 
PROCEDURE BSTEST(J,L);INTEGER J.L; fORUARD; 
PROCEDURE INC(FLHG,TN,L);INIEGER FLRG.TN.L; FORWRRD; 
PROCEDURE FPRHEL(J,L);INTEGER J.L:FUcyHRD; 
PROCEDURE Hor*<il»Jt("ES«Ut1): VRLUE riSHUH; INTEGER HESKUI; FORURRD; 
SUBROUTINE h t l l p r i i i F t t y u ; FORVRRD; 

SIKNIT0R.UORK.P0S51O THU, OEC 22, 15!3, 10:47 fin PRGE 14 

ENTRY; 
REJECT; COnnENT; 
SUBROUTINE R i f n h ; 
BEGIN 
LABEL refresh_ioop; 
COnnENT Thu It The nain nenory 

refresh exception ( interrupt) routine 
This routine is called both by TRAP and Interrupt -¬

The status register is restore to allou higher interrupts - yadc. 
The clear ISR instruction u i l l not cause a problen even uhen 
called by a trap eccuause the ISR b i t of the 9S19 is not set 
except during the IRCK cycle, and i f set the interrupt uould 
process and then the TRAP f in ish — got that M; 

ASSEIISLEI HOVE (S),SR ); 
refresh loop:ASSEnBL£WS_U RelPretet; BPL refresh loop ) ; 

ASSERBLEt BOVE >K7g,IRCnD1; RTE ) ; 
END; 

COHHEKT 
• I n t i a l i i e oF the S251A RCIfl and BUAD Clock divider (TinerN2 oF S2S3); 
SUBROUTINE ACIAInit; 
BEGIN 

TInERCnD:<BUADCLKnOOC;tTlnER«2,nOOE 3(S0 UAVE DIV),LSB THEN HSI.ilHl 
BUA0CLK:*Z00;SLSB4 BUAOCU(:xbyte i«rc;5nSBS. 

.2400 baud!" 

. 4S00 bauds. 
77? 7200 baud!. 

. 9600 baud*. 
ASSEHBLH HOVE.L »020,R1); 1 LSL's ARE USED AS DELAYS i 
HClBCnD:=ZS3; RSSEHBLEt LSL.L R1.R0); 
ACIACRD:'ZS3; ASSEHSLEI LSL.L R1.R0); 
KIACH0:«ZS3; ASSEHSLEI LSL.L Rl.RO); 
ACIACnD:*ACIARESEI; ASSEHBLEf LSL.L Rt.RO); 
ACIACH0:"ACIHnO0E; 11 STOP.KO PARITY,! BIT DATA,X16 CLK1 

ASSEH8LE( LSL.L R1.R0); 
RCIACnD:'ACIRENRBLE; 1ENABLE TX.RX, AND RESET ERRORS. 
CHR:aRCIRDATA; JCLEAR RECIEVER1 
ACIAOATB:.ZAA; i . ••• ID TERfl 1 
IF ACIASCNZFF THEN 

BEGIN 
IQdevice:'Tembit; 
ACIB_avail :• 1; 
ENO acia present 

ELSE 
BEGIH 
IOaevice:*Keybit; 
BCIA_avail := 0; 
END no acia present; 

EHD ACIAInit: 

i£lk'X3< 
1 >X1R 
I 
1 'XOO 
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•EJECT;COflHEHT 
Int ia l i res keyboards to K-key rollover encoded scan 20ns denounce 
end of corment; 

SUBROUTINE topkey i n i t ; 
URITEI ADRS1 TopKeycnd ) , Keynod, TopKeyclk, Keyout, Keyclr ) ; 

SUBROUTINE hotkey i n i t ; 
URITEI AMS( BotKeycnd ) , Keynod, BotKeyclk, Keyout, Keyclr ) ; 

PROCEDURE KEY TEST; EHTRY; 
BEGIN 
LABEL LL; 

topkey_init; 

J :»0;loop:<; 
IBTEST(J.loop); I VERIFY BOTTOn BOX DATA BEFORE TESTING KEYBOARD 1 
IF J-0 THEH botkey.init; 

l o o p : ' ! ; I return to single test node & 

I:-23;TLBL(I); t EHTER DATA HESSAGE 4 
LL: 

IF(TopKeystat AND ZOFJNO THEH 
BEGIH 
TLBL(I); 
UHex( INTEGER! Topteydata ) ,2) ; 
CRLF; 
EHD: 

IF J«0 THEN GO TO LL; 1 NO BOTTOH BOX 1 

IF (BotKeystat RNO ZOF)RO THEH 
BEGIH 
TLBL(l); 
UHex( INTEGER! BotKeydata ) ,2) ; 
CRLF; 
EHD; 

GO TO LL; 
EHD key.tast; 

SUBROUTINE delay; REPEAT TOO DO TRAP(13); 
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IEJECT; 
PROCEDURE bailout i f k e y j r n n l : EHTRY; 
KGIH " " 
IHTEGER I ; 
IF (TopKeystat MS ZF)M THEH 

SEGIH 
I : * ; 

DO BEGIH 
88:=1op*eydata;I:"I.1; 1 BAD STRTUS BAILOUT 1 
IF 1-200 THEH BEGIN l o o , : * ; 

J:'Z10;TH:>T4;INC(J.TH,loop); S REPORT FAILURE 8. 
loop:*1;FPANELU.l°op):EKO;8SO TO 10 DATA TEST/STAY THERE S 

EHD UHTIL ((TopXeyelat AHD ZF)»0); 

IF (CH[»-Dr OR Cnu'-CB-) THER l o o p : * ; i RETURN 10 UAJTCHO 1 

IF looptO THEN 00 TO HONITOR; i RESTART FROfl BEGHIIHG i 

EHD i f ; 
EHD bailout_if Jtey_preBeed ; 

PROCEDURE DATA 1EJT;fJI7«r; 
BEGIH 
8, DATA TEST FOR BUBBLE I 

« r « 0 : . 2 « 7 ; 
RMSTf«T:«l5O0;R»rtNfJ:-Z851C; 
IF NOT read nbn(IWtSTA«J,eet add nb»(HiflP4»,RP«IBRT.IbM£l© ) ) 

THEN BEGIN IF I « THEH J:»Z2S~ 
ELSE J:»X)6 EHO 

ELSE BEGIH 
OA:*); 
UHILE DA<«28 DO 

BEGIN 
STPHTR! LOC ,RAHST«DA);STPNTR( LOCI .RRnSTARTtDA); 
IF ( J 4 AND (LOCNLOCO) THEN 

BEGIN J:*(LOC XOR LOCI); GET(J.J); EHD; 
DA:>DA>2; 
END: 

END; 
END DATA TEST; 
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•EJECTtCOHKHT; 
BOOLEAH SUBROUTIHE urt nbn U l t ; 
u r t n t a j e e t :• urtjt>n(RTOT,set_add>»(nmPlX>,e^ ) ; 

PROCEOURE nBHIEST(J,loop);INIEC€R J.loopjEHTRY: 
BEGIH 
DOUBLE POIHIER dp; 
IHTEGER POINTER i p ; 
DOUBLE tun; 
IHTEGER block, adr; 
LABEL SIT; 

SIT:1F loopK) THEH BEGIN Z:*t4;IUL(I):QD; 

J:*>: 
FLAG:*; 
I HBH BOH cHtckjun t 
mm : • 0 ; 
FOR block :• 0 TO IS DO 

BEGIN 
nbn wib oran „ 1 :* block; ttlock select/chip M l t c t not needed*. 
FOR'adr :• o'STEP 2 TO ZEE 00 

BEGIN 
STPHTRL i p , BORS( iax orfji t t a r t add ) < adr ) ; 
IF ( block < 15 ) OR f a d r « ZFC ) THEH 

•un : • « • < < ( DOUBLE! ip ) RHO ZOFFFF ) ; 
END adr loop; 

EHD block loop: 
STPNTR! dp, RORS( *n_p,r)n Mart add )• ZFC ) ; 
IF nai I dp THEN J:* 9; 
nbn_suo_pr«n_ael : « « r o ; 

FLAG:*J; 

IF FLAG • 0 THEH 
BEGIH & no ran errors , aafc to do other tests t 
RAnST:E(ADRS(RBRt>ATA));RA(1£D:aRRnSTi28; 
J:*>; 
1:*J; 
ttBnAO0:>2M7; 
IF HOI init.nbn(O) THEH J:'Z21 

ELSE IF NOT urt nbn test 
THEN J:«X22 

ELSE OATH TEST; 
IF JRO THEN jT=J*Z10; 
FLAG :• J ; 

t DO SECOND BUBBLE 1 

J:=0; 

HflnfiDD:-2M7; 

IF HOT i n i t nbn(1) THEN J.-X13 
ELSE IF HOT urt nbn test 

THEH J:«Z14 

SnONITOR.llORK.PD8510 THU, DEC 22, 1983, 10:47 An 

ELSE DATA TEST; 
IF JRO THEH J:=J«20; 
END ron uas OK, and other test done; 

IF FLAGbO THEH J:>FLfiG; 
bailout i f keyjiressed; 
IF loop*) THEM GO TO SIT; 

I RETURN FIRST ERROR in J5. 

SH0HII0R.U0RK.PD851O THU, DEC 22, 1983, 10:47 An 

result :* BBREAD1 ; 

result :• WREAD1 ; 

»EJECT;COnnEHT; 
PROCEDURE BBTEST(J,loop);IHTEGER J,loop;EHTR»; 
BEGIH 
LABEL BB; 
INTEGER data, nask, result, error_offset; 

SUBROUTINE check; 
BEGIH 
If(( (Jo3) AND ((result RHO nask)R data)) OR (ICMpHO)) THEH BEGIN 

J : > ( ( m u l t XOR data) AND nask); GET(J,J); J :• J.error offset;EKD; 
ENO; 

J:"0; 
IF loopffO THEN BEGIN I:-15;TLBL(I);EHD; 

BB:error offset :* 0; 
BBWITEI:'Z55; data :>Z55: nask :• ZFF; 
check; 
BBuRITE1:*ZWi; data : « » » ; 
check; 

I TEST UPPER BYTE S 
B8URITE:=Z55OO;data:'Z55O0; 
check; 
eBURITE:4AA00;data:'ZAA00; 
check; 

1 address lines check 8. 
error offset :• Z10 ; 
data ~ : ' i fent ; data :>Z5500; nask :«Z7F0O; result :• adchk; 
check; 
tatpha :> data; data :>Z2A00; m u l t adchk; 
check; 

I PRETUNE VTO TO 120HKZ I 
I THIS STlnULAS flLLOUS VERIFY OF FRONT EHD UITH SOURCE 

IN HAKUAL 100HH2 SOURCE PRODUCES 20HH2 IF 1 

nplctl:«2F; t SET PRETUNE nODE 8 
nploFf:'zero; 1 HPL0FF8* t 
ptfreq:>Z9180; t VTOBCO FOR 120 HHZ «T1! 8. 
p t c t l : "4; 1 SAnPLE BOOE 8 

bailout i f key pressed: 
IF loop* THEN GO TO BB; 

EHD BBTEST; 

nask :• ZFFOO; m u l t :• B8REA0 ; 

result :* BBREAO ; 
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•EJECT;COfffiENT w n i SO byte, u u l d be save conbinina. W i t and HPIB1; 
MOCEDORE WIB(FLM,Iop,);IHIEtU FLRS.loopjEirTRY; 
BEGIN 
LABEL PIG: 

H loopRO THEH BEGIN I:"»;TLBl(I):END; 
PIG:FLAG:*; 

B2CnO:-2;II2CnO:»byte zero; 
I82SP:«55; 
fLW:»IHT£GER(IB2SP XOR 155); 

4 DO CHO THING 4 
4 HPIBR2 PUBLIC 1 

1 FLAG < BAD BITS 4 
U2SP:«AA; 

IF FLAG* THEN 
FLAG:>INTEGER( UJ23P XOR IRA); 

FLAG :* FLAG AHD ZOFF; 
IF FLACK IHEH GET(FLAG,FLAG); 

bailout iF kevjreseed; 
IF looeio THEH (0 10 PIG; 

END HPIB; 

COnnEHT •pprox SO byte, could bt »ave eonbining HPIB Mid KPIB1; 
PRTXEDORE HPU1(FLAG,loop);INTEIER FLRG,laop;EHTRY; 
BECIN 
LABEL PI; 

1 GET FIRST HPIB ERROR 4 
4 FLAG * BHD BITS 4 

IF looptO THEH BEGIN 
I:«10;IIBL(I);FJ»5; 

PI.- FLAG:*; 

IB1CnO:'2',iaiCnO:>»yU zero; 
IB1SP:=Z55; 
FLAG:»INTEGER(IB1SP XOR IS5); 

4 FLAG * SAO BITS 4 

1S1SP:*ZAR; 
IF FLAG* IHEK 

FLBG:=IHTEGER(IB1SP XOR ZAA); 
FLAG := FLAG AHD ZOFF; 
IF FLAGK THEH GET(FLAG,FLAG): 

bailout i f key_prei»ed; 
I f loopiio THEH GO 10 P1; 

ENO KPIB1; 

4 GET FIRST HPIB ERROR 4 
4 FLAG 1 BAD SITS 4 

4 GET BIT HUH8ER 4 
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•EJECT; 
4 K RRfl TEST 4 
PROCEDURE K1(FLAG.loop);IH!EGER FLAC.loop; 
BEGIH 
LABEL P3; 

IF loop*5 THEH BECIH I:'G;ILBL(I);EHD; 

P3:FLRG:*; I CLERR FLAG FOR TEST 4 
FOR B:»10 STEP 2 UNTIL I7FFE W 

BEGIH 
STPHTRi LOC, (BrtlOOOOO)); 

C:"LOC; 4 GET DAIR 4 
L0C:>NOT C; 4 STORE COHPLEKHI 4 
IF FUG* THEM BEGIN FLK:«(C RHO LOC): 

IF FLRGM THEN GCT(FLAG,FLAG); END: 
1 RESTORE IT 4 
LDC:«C; 
ENO LOOP; 

bailout i f keyjres,ed; 
IF laafiO THEH GO 10 P3; 

E » OCT ; 

SnWITOR.UORK.PDKIO THU, DEC 22, 1SS3, 10:47 An 

•EJECT;COnnEHT 
DG DATA AND ATTRIBUTE TEST 
Kate: Ho IN AIR DRTA neasege because test overurites; 

PROCEDURE DG2(FLAG,loop);IHTEGER FLAG.loop; 
BEGIN 
LABEL P4; 

INTEGER ARRAY M I 10:11 J; 

INTEGER SUBROUTINE DOIT;BEGIN 
STPHTR(L0C1,1140000); 
STPHIR(LOC.ZIOOOOO); 
DAI[3]:«B; 
DAT 4]:.C; 
0AT[5]:»0; 

0BT(7]:-E: V — 

nOVE LOC : « DAT,»(12); 
REPEAT 30 DO delay; IDE LAY FOR HEU PIC TlnER 4 
DOII'.-LOCf, 4REB0 AHD RETURH DATR 4 
EHD DOIT; 

JJ=BRT OK/OFFR 4 
4C=X ATTRIBUTES. 
40=Y RTTRIBUTE 4 
af.CSTSl 

HOVE DfiT:-DATT,<(12); 
FLAG:*; 

P4:DOIT;DOIT;D0IT; 4 URITE 3 VECTORS TO SYNC DG RND LIHE GEN 4 
B: "Z0700; C: 'ZSOCO; D: .Z6000; E: "Z5555; 
I f D0IT»(Z25S5) THEN FLHC:=1; 

1 1 , 1 ATTRIBUTES * 4 

' B:*;C:«70vO:D:=Z(000;E:'ZSS68: 
IF ((D0ITIZSB8B) ANO (FLAG*)) THEN FLAG: =2; 

B:*;C: =15000; D:»Z50O0;E:=Z5BAH; 
IF ((OOITRZFBAB) AHD (FLAG*)) THEN FLAG:a3; 
B:*;C:=ZKX»:D:»Z£OO0;E:=Z5555; 
IF ((O0ITRZO555) AHD (FLAG*)) THEH FLAG:"4; 
B:*:C:-Z4OCO;D:=Z40O0; £:-Z5555; 
IF ((D0ITRZ4S55) AND (FLAG*)) THEH FLHG:E5; 

bailout i f keyjressed; 
IF ioooio THEN GO TO P4; 
STPKTR(LOC,ADRS(FirstDlipLoc)l; 
LOC:=EOD: 

END; 

4stop display of dg test vectors! 
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•EJECT; COnnENT; 

PROCEOURE TMER(fLAG,loop);1HTEG£R FLAG,loop;ENTRY; 
BEGIN 
LRBEL P7; 

BYTE J,K; 

IF looped THEN BEGIN I:'I;TLBUI);END; 
P7:FLAG:«zero; (HELLO!. 

B:«LEDS; 4 TRIGGER FOR SCOPE 4 

B:=200; 
4 SET HOOES 4 
TMERCnO:'Z38; 4 H0OE4 2 BYTES CNTR 0 4 

4 00 CNTR 0 FIXED VRLUCS 4 
CKTO:»LA;CKTO:'byte_zero; 

TIKRCnO:>byte zero; 4 LRTCHIT 4 
UHILE BHO DO BEGIN 

IB: .INTO; 4 READ LSB 4 
BB:'CNTO; 4 READ HSB 4 
B:-B-1; 4 DECREHENT LOOP 4 

IF (BR • ZS5) THEH B:*; 4 KILL LOOP 4 
EHD: 

IF (SmZ55)0R(BWbyte zero) THEH FLRG:-1; 
B:*200; 
TMERCnO:'Z3S; 4 H00C4 2 BYTES CNTR 0 4 
CHIO:«LS;CHTO:"byte_zero; 

Tln£RCHD:*byte zero; 
UHILE BRO DO BEGIH 

BA:«CHTO; 
BB:=CHTO; 
B:-B-1; 4 DECRFJIENT LOOP 4 

IF (BA • ZAA) THEN B:*; 
END; 

IF (FLAG* BHD ((»R»ZRA)OR(B»«byte_zero))) THEN FLAG:-2; 

4 DO CNIR2 4 
TlnERCnO:=ZBB; 4 H00E4 2 BYTE CHTR2 4 
BUADCLK:'LR;BUADCLK:>byte zero; 
TlnERCnD:=ZIO; 
BA:*SUA0CLK;BB:*BUAOCLK; 

IF FLAG* IHEH BEGIH 
IF ((BR'ZSS) OR (BA<Z50) OR (BBNbyte zero)) THEH FLAG:O;EH0; 
j . . . . . nflE. ui L L DECREHENT DUE TO CLOCK RATE"1 4 

TlnERCnD:>ZB8; 4 nOOE4 2 BYTE CHTR2 4 
BuADCU:=LB:BUADCLX:=eyte zero; 
TinERCnO:=z»: 
BR:>SuflDCU;B8:=BuB0ClK; 
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I f FLAG* IHEH BEGIH 
IF ((DA'ZRfl) OH (BA<ZBS) Oil ((Mbyte zero)) THEH FLnG:M;EW>: 

1" THIEF. UILL DECREnEHT DW TO CLOCK RATE " 1 

JJtESTORE 9AUDRATE 8 
TlnERCnD:=ZS6;Buratt:40D;BLI<DCLK:'byte zero; 
B:=L£DS; 1 STOP PULSE FOR SCOPE TEST URVEFOROS J. 

bailout i f keyjjreited; 
IF loopitO THEH GO ID P7; 

EHD TIJIER: 

SWHIIOR.initK.POtSTO THU, K C 22, 1913. 10:47 RH PAGE 25 

IFJECT:COHH€HI; 
PROCEDURE TACOtJ.loop):IHIEGER J,loop;EHTRY; 
KGIH 

LABEL AA; 
I : '13; 
IF loopHO THEH TLBL(I); 

HA:!:** 
TPIHT; I , INITIALIZE THCO I 

delay; 
IAtulach:>Z5555; I SET PATTERH IK TACH REG 8. 
delay: 
J:=(1AC0lach XOR Z5555): 
TKOtach:<ZfWAA; t STORE OTPllnTJIT 1 
delay; 
IF J-0 THEN J:'(TACOtach XOB XfaWH); 
C-ET(J.J); t IDENTIFY BAD BIT I 

IF J * THEH BEGIH 
1 DO DATA REG t 

THC0data:'X555S; 
delay; 
J:'(THCOdata XOR Z5555); 
tHCOdata:'ZHf«R; 
delay; 
IF J * THEH J:'(TBCOdata XOR ZfWtA); 
IF J H THEH BEGIH GET(J,J);J:-JtZ1O;EK0; 
EHD; 

bailout iF fcey_prMeed; 
IF looy-w THEN GO TO AA; 
EHD TACO; 
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•PECT:COmtEKT; 
PROCEDURE GET(J,K);1NTEG£R J,K;ENTRY; 
BEGIH 
INTEGER inde» = REGISTER 7; 
IHTEGER b i t ' REGISTER 6; 

index:=J; 4 GET IHPUT OATH 1 
1 J'OATA i , 

b i t : » 1 ; 4 K'BIT HO. 4 
UHILE indexHO DO 
BEGIN 
IF TBIT(index.O) * 0 THEH BEGIH index:*; K:-*i1; END; 
index: >RICHT(index,1); 
bit : 'b i t + 1 ; 
END; : , . - » — 

END GET ; 

SnOHIT0R.UORK.PD851O THU, DEC 22, 19!3, 10:47 Rn PAGE 27 

•EJECT; CDnnENT; 
INTERRUPT SERV;EHTRY;BEGIH 8. RESET IRQ 8 
irack(IS); 
LEDS: 40055; 4 SEI TEST PATTERN J. 
EHO; 

PROCEOURE TlHTER(FLHG,loop);IHTEGER FLHG.loop;EHTRY; 
BEGIH LABEL T,TT; 

0A:=TRAP16Vector; 
I : ' I 1 ; 
IF loopW THEH TLBL(I); 

I T : F U » : * ; 
LEDS:'Z8B; 4 SET TEST PATTERH FOR IRQ 8. 
i r i n t ; 4 IKITIAUZE 8 
iradr(R0RS(SER¥),15); 
RSSERBLEI ANDI >HF0FF,SR);8TURX 61000 IR 0M4 

T: URITEt RDRSfir teat ) , zero, ZSO, zero ) ; 
RSSEnBLEt HOP; 8, delay - uait For IR 8 

ORI 'HOTOO.SI); 8 DISABLE IRO 4 
TRRPISVecton'OA; 8 RESTORE CELL 4 
IF (LEDS AHD ZFf)NZ55 IHEH FLAG.-1; 
UOS:<ZFF; 8 TURN OFF ERROR INDICATION 8 

bailout i f key_praated; 
IF loopio THEN GO TO TT; 

EHD TINTER; 
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BUECIiCOnrTEKT; 

1 ERROR REPORT ROUTINE 

sustain* cms; 

BEGIN 

DOUBLE RET-REGISTER9; 

INTEGER B»REGISIER2; 

INTEGER C«R£GISTER3; 

INTEGER E-REGISTER5; 

INTEGER 0-REGISTER4 

INTEGER POINTER L0OREGISTER11; 

B.-=(B RND Z3F); 
C:=(6 ROD 2 ) ; 

STPNTR! L O C , « O O 0 2 - 2 , C ) ; 

• :>LOC; X RCCESS XI X 
C:'(B HOD 4)/2; 
j™iR(LI>:,I » 0 0 t - 2«C): 

(:<LOC; X ACCESS X2 I 
C:>(B HOD 1)1'; 
SimR(LI>C.I!<IOOA-2"C); 

D:'LOC; X RCCESS X4 X 
C : ' (B ROD 1()/8; 
n m R ( L K , I 9 v W € - 2 * C ) ; 

•:-LOC; X RCCESS » X 

C:-(B BOD 321/16; 
STPHTR! in: ,H0012-2 ,C); 

»:-LOC; t RCCESS X16 X 
C:>B/32: 

JTPHTR(U)C,ZJ001S-2«C); 
•:«LOC; I ACCESS X32 X 

X DO FRONT PANEL BUISHESS X 

XRESERYE RS FOR RETURN X 

X ERROR HO. X 

X RDDRESS COUNTER X 

X TEST NO X 

8 TERP VARIABLE X 

E:«(E AHD I F ) ; 

LEDS:'NOT(E«I10); 1 URITE TEST NO TO FP LEDS X 

<TSSEMLE(JRP (R9) ) ; 

PROCEDURE ERROR{SET,EN,ioop);INTEGER SET,EN.loop;£NTR»; 
BEGIN 
INTEGER BrREGTSTER2: X ERROR NO. X 
IKTEGER E'REGISTERS; X TEST NO. 1 

B:-EH;E:=SET; 
RSSEHBIKLER IP6.L.R9); ERRS: 
ASSEHSLEI "«F6 EOU «" ) ; 

ENO ERROR ; 
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RfJECT;COHn£NT; 
PROCEDURE IH«(FLF«,lM->):IHTEGER FLBG , l « lp;ENTIY; 

BEGIN 

DOUBLE I 4 E G T S T E R 9 ; X ADDRESS COUNTER X 

INTEGER REREGISTER*; X SIT DETECTOR X 

INTEGER B XREGISTER2; X ERROR NimBER X 

INTEGER J*REGISTER5: X TEST KUISCR X 

INTEGER POINTER I_ptr»I; 
LABEL G01; 

IF loopW THEH KGIH I :"4;TIBL(I);EHD; 

B:=0; 

G01:I:-I00O0; 

UHILE IRZ17FFE 00 
BEGIN 

LABEL PP; 

PP : J:-I_ p t r ; I GET STORED DATA X 

J:'(HOT J ) ; U O H P L E H E H T DATAX 

I_ptr:>J; IJIORE COHPLEHENT X 

K : « l_atr; I RCRO K H B I Y X 

S.- B OR (K XOR J ) ; 

J:'(NOT 3); 
I _ o t r : - J ; X RESTORE DATA X 

X:" I j>t r : 
B:» I OR (K 

I : • I » 2; 
EHO; 

XOR J ) ; 

XRAfl H00RESS1HG CHECK — OVERURITES "fn X IF B -0 THEN 

BEGIN BSSERBLE! 

HOVE.L •H100, I ; 
LO: HOVE.U I , ( I ) * ; 

CHP.L -4117100, I: 
BLT LO; 

CLR K; 

HOVE.L *K100, I; 
Ll: HOVE.L I, RO; 

CHP.U ( I ) . . RO: 

SHE RO; 

OR.B RO. K; 

CHP.L •H17I00, I; 
BLT Ll ) ; 

IF K M THEH B:* 33; 

END; 

I:=1;K:>0; 
UHILE BHO DO X DO IF RRH FAILED X 

BEGIH 

IF T8IT(B.0)H THEN BEOIX B:>I; X STOP SEARCH X 

3:=2; 

ASSERSLE (LEA (GO 0N.L.R9); ERRS; XR9'RE)URN ADDRESSX 

SWKII0R.UORK.PD851O THU, OEC 2 2 , T9S3, 10:47 Rn 

ASSEnBL£C»GO OK EOU ••):K:«B;B:-0; 
EHD; 

B:=R1GHT(B,1); 
I :=1.1; 
EHD; 

IF (lMpNO) THEH bailout if_keyjre«eed; 
IF (K R 0) OR (loopRO) IHEH GO TO GUI; 

END RKI ; 
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HEJECT;CORnEHT; 

SUBROUTINE CHEX SUR; 

BEGIN 

DOUBLE RE1-REGISIER9: X RETURN ADDRESS X 

OOUBLE 0A'REGISIER3: X ACCURULRIOR X 

IXTEGER K»REGISTER5; I TEST HO. X 
INTEGER B*REGIS!ER2; X ERROR HO. X 
IHTEGER POIHTER LOC'REGISTER11; X AOORESS POINTER X 

DOUBLE RCCKSR>IS0008; X RECORDED CHCCKSUR IH PRORS X 

LABEL CKSn: 

CKSR: 

STPHTRIUC.ZSOOOH); 

M : " 0 ; B : - 0 ; 

UHILE ADRS(L0C)<ZS3FFE DO BEGIH 

STPKTR(LDC, RDRS( LOC)*Z); 
OA:'DR<(DOUBLE(LOC)AHO M F F F F ) ; 

END; 

IF DRRRCCKSn THEH BEGIH 

B : * 1 ; X SET ERROR FLAG X 

K :»1: 
RSSEnSLEtLER IRET.L.R9); 

ERRS; X URITE ERRORS TO LEDS X 

RSSEnSL£("«RET EQU • " ) ; 

COnnENT IF (looKeyetat R N B F J R O THEN bailout if_key_pr,««td; 
GO TO CKSR; X ««> SET REPEAT RODE " X 

END; 

RSSERSLEIlnP (R9) ) ; 

END chek M M ; 

PROCEDURE CHECKSLRl(J,loop);IHT£GCR J,loop;CNTR»; 
BEGIH 
LABEL LOOP; 

C:-0: 
L0OP:SSSEnBl£(L£A •RAI.L.RS); 

CHEK SUH; 
ASSERBLE ("«AsT EQU *"); 
IF CM IHEH BEGIH bailout i f key orened;GO TO LOOP;EKD; 
IF loopNO THEN BEGIN I:«3TTLiL(lT;C:'1;G0 TO LO0P;£ND; 

END checkaun ; 
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IFJECTjCOnnEHT; 
PROCEDURE FPSNEl(.I.loop);IKT£GER J,loop;£HTRY; 
BECIH 
LABEL P2: 

IF loopRO IHEH BECIH I:-5:TU3LtI):EKD; 

UDS:=ZFF55: 
IF (LEDS AHD ZFF1RZSS THEH BEOIH 

J: = ((LEDS HHP ZFF) XOR Z55);4 SET ERROR 4 
EHO; 

L£DS:=ZAA; 
IF (LEOS AHO ZFFIIZHA THEH BECIH J:*((LEOS BHD ZFF) XOR ZAA); 

EHO: 
IF JRO THEH GET(J,J); 4 SET BAO BIT 4 
LED3:»ZFF; 4 TURN OFF ERROR IHOICATIOH 4 
IF loopM THEH BECIH ; b a i l c * t j f Jieyjire-setd;GO TO P2;END; 

EHO FPAHELi 
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IEJ£CT;COW!CHT; 
PROCEOURE ACPnPY(FLRG,loop);IHTEGER FLRG,loop;EHTRY; 
BEGIH 
DOUBLE ptr • REGISTER 11; 
LABEL TT; 

I:»12; 
IF looeW IHEH ILBL(I); 

II: 
0R:«X5G7S1234; 
DC:=ZABCDDEAF; 

4 DR:»Z5e7t;DA:>LfFT(DA,1G); 
DB:=Z1234;DB;--(DB AHD ZFFFF);DA:»(OA OR DB): 
DB:-0; 
0C:<ZABCD;DC:>LEF7(OC,1G): 
Dg:'ZDEAF;DS:>(OB FMO ZFFFF);OC:'(DC OR DB): 4 

RSSEnBLEt LEA HtPW, (11, 
HOVE.L OA, <R11)«; 
HOVE.L DC. (R11)» ): 

FLAG :« 0; 4 OFF trror indicator 4 
RSSEHBLEt HOVE.U (R11)*, S; lajft txp 4 

HOVE.L (R11), DD 4 j a t nantiaaa 4 ) ; 

IF(S RHO ZOfFjRZOFF THEH FLRG:<1; 4 VERIFY EXPONEHT 4 
IF (D0RZM»MM9 AHO FLFOO) THEH FLRG:>2; 4 SET ERROR FLAG 4 
bailout i f k»y_prwsed; 
IF lotapio THEN CO TO IT; 

EHO acpnpy ; 
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«EJECT;COnnEHT; 
PROCEDURE IHC(FlflG,TN,loop);IHTEGER FLRG,TH,loop;EHTRY; 
BEGIN 

IF TH"0 THEH BEGIH EH:"0;5 no Failurei havs occurred 4 TEST:*0;EHt 
IF FLAGNO THEN BEGIN 4 FIRST ERROR LOOP 4 

IF EH=0 THEN BEGIH 
TESI:=IN; 4 CAPTURE TEST NO. 4 
DR:"1;loop:=2; 
EH:=Z3F;CRR0R(EN,EN,loop): 
UHILE EHiZFFF DO BEGIN 

TR»P(I3);£H:=£H<1;ERD; 4 LED CHECX 4 
EH.-O; 

ERROR(EN,EH,loop); 4 CLEAR PREVIOUS DISPLAY 4 
EH:>FLAG: 4-9S3I5H FLAG TO ERROR HO. 4 

ERROR(TK,TH,loop); 4 REPORT TEST KO. IH PROCESSOR LEOS 4 
REPEAT 500 DO delay; 

4 DISPLAY DELAY 4 
£RROR(TH,EH.loop);EHO; 4CAPTURE FIRST ERROR 4 

EHD; 
TH:»TH«1; 
IF Ioop=6 THEH BEGIH ERROR(TEST,EN,loop); 4REST0RE ERROR DISFLRY 4 

F1AG:->T£ST; 4 RETURN ANY ERROR 4 
teat nun:«TEST; 4 RETURN TEST HUnBER IH ADDRESS HF2 4 
err iiun:>EH; 4 RETURH ERROR HUnBER IN ADDRESS HF4 4 
EHD; 

loop:*0; 
END; 
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«£JECT;COnnENT; 

SUBROUTINE reset OispHen; 
BEGIN 

STP*!R(Dispt1en,nonDisp«2»DiepBdd ) ; 
DispAdd:*0; 

END reset_Oispnen; 

PROCEOURE UadDiap(Oata); VALUE Oata; INTEGER Oats; 
BEGIH 

Diapnen[DispRdd):'Data; 
uispAdd:«OiapAddtl; 

EHD LoadDisp; 

SUBROUTIHE HRKESTROKES; 
BEGIN 

STPNTR(Dispnen,Z1O6OO0): 
Oispnen[Ienp1 ):=DispRddtjnPCODE; 
STPHTR(Dispnen,Z10G200); 
STPHTR(BytePtr.ROR3(jobntfun)); 
DO BEOIH 

Tenp3:*BytePtr[Tenp2]; 
LoadDisp! LCFT( (Tenp3 RND 7), 12) • 

( IF TBIT(Tenp3,2) THEH (Tenp3 ANO Z0FF8 ) 
ELSE LEFTl (Tenp3 AND ZFO), 4) ) ); 

Tenp2:*TeRp24l; 
END UHTIL Ienp3«66; 

EHD; 
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•EJECT;COnnEHT Initializes OC nenory 1 , ,11 COD't •FJECT;COnnENT Labeli the softkeye uith nonitor cannands and eat UP 

Then Bit u, « character junp table and atrokt table tor 
dieplay pointer, for nonitor diaplay 

,tl<cted chars and of connent; 
end of comcnt; SUBROUTIHE SoftKeye; 
SUBROUTIHE OCInit; EHTRY; BECIH 
BECIH FlratDispLK:*JnpAonDi,p; 
LRBEL DGloop; Di>p«dd:>0; 
RSSEnBLE( ROVE -HOBOO.RO; HOVE.L *H1000C0,R1; HOVE. L •H120000,R< ) ; ra,ct OiepHen; 

0Gloop:ASSEn8LE( ROVE RO,-(RS); Cnp.L RI.RI; BCT DGloop ) ; Tenp2:«Yeoftkey; 
FOR Tenp1:-0 10 5 DO 

:TniR (Oitpn«n,zioeooo); BECIN 
FOR Tenpl:-« 10 255 00 DiipH«n(1enp1 ]:-*ULLChr; LoadOiep(XaoFtkey); 
Tinp2:-0: LoadOi,p(Tenp2]; 
DispAdd:=0; 1enp2: >Tenp2'Yltepsof tkey; 
iti*i:M0:npjrES!ROKES: STPHTRIRTable.RORSI Key Label)); 
Tt«p1:"13;MU STROKES; im*(RTable|Iei-p1]); 
Te«,1:O2;nf*ISIR0irES; ENO; 
FOR Itnpl:"4J TO 90 00 LoadOiap(ZSOOO); 

IF Ienp1»S3 OR Iei-p1e57 OR Tcnp1>C1 THEH RRKESTROXES; Loed0l,p(Z4F00); 
BitpAdd:*; m e t Diaphen; 

nPNTR(DispHen.HORS(FiratDispLoc)); Load»iap(ElW);DiepRdd:»0; 
LeaaOiwUlOO); EHD SoftKey; 
La-adOiep(ZS740); 
LeadOiep(Z4ICjO); 

10<tevici:-4tiytlt; 4 IISTR(-IESIIKC); K I Varum tt naeaje - PBtflBtS a t a i l , ( 
Uad0i,p(ZB0S4); 
Load0iap(XBM5); 
Laad0iap(ZB053); 
lauuJ0isp(ZBO54); 
laujovlaplXBOU); 
LaacSi<u>(ZB04E): 
LoedDisp(ZB047); 

EHO OCInit; 
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•EJCCI;COnnENI »BECT;CM!flEHT 
•IntialiZion of the PUBLIC HP-IB — !291 1 HP-IB Adresses 1t and 24; 

•Gets a single byte fron IB2 — asaune BI True and resete i t 
SZTIRCutlHE IB2Init; * also inhibits any further interaction u i th teminal ; 
BEGIH BYTE SUBROUTIHE GetIB2; 

IB2CnO:=Z2; XRESET4 BEGIH IDdevice:*TB2bit; IB2Ststus:'t8IT(IB2Ststui,0I); 
I82nRSKt:-"byte zero; CetIB2:=IB20RTfl; 
IBZnASK2:*byte aero; EHD CetIS2; 
IB2SP:-<byte aero; IB2STA:»0; 4CLEAR SERIAL POLL RHO STR BYTE4 
IB2fiD0nD:'ZT; 
IB2H00:'1E; IB2RDD:»Z9S; 4SET IC RHD 24 RS A0DRESS4 COnnEHT 
1B2C«D:=Z25; 4SET CLOCK 5 HH74 IB2CnO:-*yte zero; 4CLEPR RESET4 

'Outputs a single byte to IB2 ~ Rssune BO true and resets i t ; EHO IBZlnit; PROCEDURE PUTIB2(0UIBYTE); VRLUE OUTBYIE; BYTE OUIBYTE; 
BECIH 

IB2Sta1us:'RSIT(IB2Sta10f,BO); 
COnnEHT IB2ORTfl:«0UTBYTE; 
'Seta the lB2Status uord ; END PUIIB2; 
SUBROUTIHE ChkIB2ltatue; 
BEGIN 
BYTE tenp-REGISTER 2; connENT 

tenp:>IB2nASK2; 'Salloue the BO eignifing the last i ten has outputted 
IB2Statui:>(IB2Status RNO Z3) OR IB2IR1; 'Only called uhen there la no nore output ( t i l l address to talk again); 

EHO ChkIB2itatus; SUBROUTINE UaitClrBO; 
BEGIN 
00 ChklBZstatus UHTIL (TBIT(I(2Status,B0) OR NOT T8IT(IB2AODno,1))4TKi; 

I82Status:=RBIT(I82Status,S0); 
EHO UaitClrBO; 

COnnEHT 
'Output IB2 status byte in response to Unexpected BO, 

Clear next BO, and then error out; 
SUBROUTIHE UnupectedBD; 
BEGIN 

PUTIB2(IB2SIR); UaitClrBO; HonBailout(O); 
END UnexpectedBO; 



4,641,086 
707 708 

Sn0NITC«.Uu»K.PDB510 IHU, DEC 22, 1913, 10:47 RH PAGE « SrHMTOR.IlCK.PMGIO IHU, DEC 22, 1913, 10:47 An PAGE 41 

»EJECT;CD!H1EHt IFJECI;COHHEHT 
"Loop, t i l l byte outputted te selected IDeevici; •Output in ASCII HEX , Rdigne • Uidth, u i th a leading space the 
t deleted keystroke bailout I value supplied, and F i l l with iHiina, zeroe ; 
PROCEDURE UCHflR(C);VRLUE C;BYT£ C; PROCEDURE LWex(HU1,UI01H); VALUE HUH,UIDTH; IHTEGER UIDTH; DOUBLE HUH; 
tTEDIN BEGIN 
UCHARI: BYTE HCHRR; 

ChkIB2etatua; ltHBR(I20): 
&tembit set only i f acia avails. HUH:«RL£Fl(HUfl.4"(g-ia0TK)); 

IF TBIKlOdevice.Ter-O RHO T8IT(ACIASC,ACIHT>0 REPEAT UIDTH DO BEGIN 
THEH ACIADATA:-* HCHAR:>HUn RND ZF; 

ELSE IF TBIT(IOdevice,Key) THEN BEGIN UCHAR(HCHAR< (IF HCHAR<10 THEH ascii ELSE asci i .hta) ) ; 
UadDiep(IHTEKA(C)tZBC<>0); HUH:-RLEFT(HUH,4); EHD; 
LoadOiap(EOO); END Ufes ; 
DispAdd:'DispAdd • 

(IF (C'BS OR DiepAW-'fekHoriOisp; THEN -2 ELSE -1) ; 
EHO PROCEDURE IB2EIDTO(IIUn); VALUE HUH; DfTECER HUB; 

ELSE IF (TBIT(I0device,IB21 AHO 16IT(IB2Statue.l»)) THEH P11IIB2(C) BEGIH 
ELSE GO 10 UCKRR1; IF (HU"<«3 (WO HUD-1) THEN DO GeWperriftByte UNTIL CHR.LF; 

EHD UCHRR; EHD IB2EM0R; 

SUBROUTINE hsIoraftonValues; 
COWINT BEGIH 
"Outputs a etring; INTEGER tHCGISTER 2; 
PROCEDURE USTR(SR);VRLUE SR;ALPHA SR; IF I»TEG£«(KM(BRRl»)) • TRRP1S T1aEHURnE(Baua»,BRI«3); 

BEGIH IF Fii-etDiapLscRJi-cA-nOiw THEN BEOIH 
DOUBLE SRfldr-SR; 01dFirBtDiap:"Fir*tDiepLec; firatDispLBC:*Jrfln*kinDisp; EHO; 
BYTE POINTER BP; t : ' C l r Uatchdog; 
IHTEGER ChjrCnunt; IF LORD Ilx> THEH BEGIN IOdevice:«Keybit;SoftKeya; 

STPHTRIBP.SRRdr); EHD ELSE \mjl:K; 
IF KOI TBIT(I0device,IB2) THEH 

EHD ELSE \mjl:K; 

FDR CharCount:"! TO SPIO] DO UCHf*(E»[Char-£t«intl.); EHO lUetorenoflValut; 
EHT USTR ; 

PROCEDURE UNUH(n); VRLUE n; IHIEGER n: 
BEGIN 
INTEGER tens; 

IF ( tens n/10 1 = 0 THEH UCHRR( Spice ) ELSE UCHRR( ten, t ascii ) ; 
UCH«R( n - ( 10 ' tene ) • ascii ) ; 
UCKRR( Space ) ; 
END UHUH ; 

SUBROUTIHE CRLF; 
BEGIH 

UCHBR(CR); 
UCKRR(Lf); 
IF TBIT(I0device,IS2) THEN UaitClrBO; 
IF TBIKIOdevice.Tem) THEH 

BEGIH REPEAT 2000 DO RSSEnBLEt ROL. L «32,RO); EHD;196O0 pad chart 
EHD CRLF; 
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*EJECT;COnnEHT; REJECT;COnnENT Take, inputted char and adds to buffer 
PROCEDURE HonBailout(nESHUn); VALUE HESNUH; IHTEGER HESNUH; Deternines i f char ia a backspace and doe, approirate action 
BEGIH Then deternines i f char haa laminated entry or buffer f u l l 

Else Echos char 
IF TBIT(I0device,IB2) THEH IS2ERR0R(nESHUn) end of connent; IF TBIT(I0device,IB2) THEH IS2ERR0R(nESHUn) 

PROCEDURE SuildBuf(HeuChar); VRLUE HeuChar; BYTE HeuChar; 
BEGIH 

ELSE IF flESHUrt <0 THEH BEGIN BUFIBufPTR]:'HeuChar, 
STPHTR(ATable,ADRS(HES1)); USTR(ATable[-n£SKUn)l; IF HeuCharRBS THEH BufPTR:»BufPTR«1 

USTR(nESI); ELSE IF BuFPTR>Buf£npty THEH BEGIH 
me«(PCSave,6); CRLF: BufFTR: 'BufPIR-1; DispAdd: >DispAdd-1; EHD: 
01dCnD:="TR"; Parnl.-'PCSave; END IF HeuChar'CR OR BufPTR>'BufSize IHEH 

ELSE IF nESHUn>0 THEH BEOIH CRLF; BUF|BufPTR]:'LF; 
BEGIH STPHTR(ATable,ADRS(HES)); USTR(RTable[RESHUH]); BufPTR:-0; BufReidy:'1; END 

USTSTTTTS); ELSE UCHRR(HeuChar); 
IF HESNUR=4 OR ntSHWI=5 THEH UHes(TPstatus,4); EHD BuildBuF; 
CRLF; 
IF (loop=-1 RHO f1ESHUn>1)THEH GO TO LAO; COffiEHT 
EHD; "Get a input byte fron either HP-IB or Terninal BuFfer or Keyboard EHD; 

'Horn-ally entered uith Tem selected 
IF locp I 0 THEH GO TO Lfl2 4 occured in self test nenu 4 "Abort i f HP-IB is requesting output 

ELSE GO TO UaitCHO; " I f no HP-IB input and Buffer enpty, 
END; * start building a buffer i f RCIA ha, input, terninate on CR; END; 

BYTE SUBROUTIHE GetByte; 
BEGIN 

GetByteStart: 
ChkIB2statua; 
IF I0IT(I82Statua,BI) THEN GetByte:»GetIB2 
ELSE IF TBII(IB2Status.B0) THEH UnexpectedBO 
ELSE IF ( (HOT TBIT(I0device.IB2)) RHO SufReady ) THEH 

BEGIH IF ( GetByte:"BUF{BufPTRJ) = LF 
THEH SEGIH BufReady:*; BufPTR:>-1; EHD 

ELSE BufPTR:-BufPIR»1; EHD 
ELSE BEGIH 

IF NOT TBIT(I0deviee,I82) THEH 
BEGIH 
IF 8ufPTR<0 THEH BEGIH UCHSR(pronpt); 8ufPTR:»0; END; 
IF RCIA avail AHO IBWACIRSCBCIRRx) THEN 

BEGIH IOdevice:'Tembit; BuildBuF(ACIAOATA); EHD; 
IF (lopKeystat RHD ZF ) K THEH 

BEGIH IOdevice:>Keybit; 
& decode 1/2 byte keys 4 

S1PHTR(IntPtr,A0RS(XeyTablel); 
IF IntPtrICHR:'IopKeydata)>ZFF THEH 

BuildBuf(RIGHT( IntPtr(CKR], ! ) ) ; 
BuildBuf(IntPtr(CHR]); 

EHD; 
EHD; 

GO TO Get6yteStart; 
EHO; 

EHO GetByte; 
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RETECMMnENT BUECT;CINinCNl 
"fret a Byte —Clear parity, up shi r t any lowercase letters , "Fetch supplied Pam[] t i l l none; 

and ignore a l l nonprinting except IF; SUBROUTINE CetParm; 
•njBRDUIIRE CetUpahiftByte; BEGIN 

BECIN IF PCTR* THEH 
DO BECIN DO CetHex UHTIL ( (CHBHSoace BHD CHRlCoiuia) OR PCTR"naxPara ) : 

CHR:»GetByte; IF CntXTRG" IHEH Paml:"RB11(Pani1,0); 80HLT EVEH R00RESSES1 
CNR:. Z7F RND (IF TBIKCNR.6) THEN RBIKCHR.5) ELSE CUR ) ; END GetPants: 

END UNTIL (CHR.lf OR CNR»Space); 
ENO; COnnEHT Special GetParnt for GO/TR — i f PCTR* act PCeeve and SRsave ENO; 

Else use values in user register. 
connENT Prevents interrupts Fran beconing activated upon return to 
•Convert a series af RSCII HEX chars to a Pam[], and i f succesful Uaer progran i f Pctr* 
* jncrenent PCTR alio accept UP end of connent; 
U i l l error out i f invalid input SUBROUTINE GetPamoGO; 
" I f result is a l i b i t result sign extend; BECIH 
PROCEKJAE CetHex; CetPams; 
BECIX IF PCTR > 0 THE! BECIH PCSeve:-*arT<1: 
INTEGER DIGITCTR; IF ORKGO" THEH 3«Save:*Z2700; EHO; 
DOUBLE Tenppare; EHD Ct-tParaaGO; 

DIGITCTR: *0; CtJHHEKT Special CetPam for Record function — acta defaults and 
BO Gatllf«*iftBytt UHTIL CHtlSpace; aanc te*pf BO Gatllf«*iftBytt UHTIL CHtlSpace; 

Tht Befaulta are aet and overridden i f entry by CetParm 
tetHexLoop: Record Lengths 

IF (CHR-Lf OR CHJ.Space OR DO'Coma ) THEN CO ID GetHexExit; Black Tape IntelHBn 
IT CHR.'U THEN BEGIN CetupahiFtByte; CetUoahiftlyte; 0 1 1 

GO TO GetHexExit; EHD; 1 347 1448 
IF (CHR»Z30 RHO CHR"Z39) OR (CHRX41 RHO CHR<»Z46) 2 SI 372 

THEH BEGIH 3 76 226 
IF (DIGI1CTR:"0IGI1CTR»1)"1 THEN TetipPar--;:*; TEST 1 ( LAST PRGE ) 
TenpParn:" HUFT(Te*-pParn.4) * CHR 

< (IF CHR440 THEN -130 ELSE -137); T l ! 2048 
GetUtxthlftByte; SPARE 330 0 
GO TO GetHixLoop; 

Md of contwitj END; SUBROUTINE BetParneRecord; 
HonBaiiout(l); 1 Invalid input* BEGIN HonBaiiout(l); 1 Invalid input* 

Pam2:' Z1GAFF; 
GetHexExit: Parn3:« ZFFFFBOOO; 

IF DIGITCTR » 0 THEN Pam[PClR:-PCTR<1] :* Pam4:» ZFFFFOCFF; 
(IF DIGITCTR = 4 THEH KHJBlEllNTEGERUenpPin-)) ELSE TenpParn); Pam5:» Z10C0OO; 

I SIGN EXTEND 1 Pan*:" Z1097FF; 
EHO CetHex ; CetPama; 

IF PCTR* THEH Parnl :• ZIOO; 
record blks :> 3; 

END GetPamfRfcord; 
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«EJECl;COnnEHT «JECT;C0nnENT 
" I n t i a i n e input routines, then build a tuo char connand code "Staring at auppliod adreea --Display adrast, read and display prcaent 
" u i l l ignore non-letters * nenory value i f "VH", request neu value, i f supplied then 
" i f input is (CR)IF or UP , Restore OldCRD and nodified Parnl; " change nenory else go to next nenory location 
SUBROUTINE GetCnD; "Loop t i l l error out in GetHex 
BECIH a 

I f RCIB_avail THEH IDdevice := Terabit; "LOOP CHTR DISABLED TO ElIMHATE HEED FOR ERROR OUT IH X7 nOH ; 
l o o p : * ; 
IRRCE:*; BufReady:*; SUBROUTINE HodflEnSub; 
IF Di,pRdd>200 THEH OltpRdd:*; BEGIH 
BufPTR:=-1; GetPams; 
DO BEGIH CetUpshiftByte; CnU:.CHR; EHD UHTIL CnD>'# OR CHO-LF; HodnEnioop: 
I f CHD=LF THEH CHD:."UP" IF HOT TEIT(I0devlce,IB2) THEH UHex(Pam1,6); 

ELSE BEGIH GetUpihiftByte; CRD:-LEFT(CnO,8)<IHTEGER(CHR); EHD; IF CHO»"Vir THEH BEGIH UHex(INTEGER(RERD(Pam1)),4); 
IF CnO="UP" THEN IF *njIT|I0device,IB2) THEN CRLF; END: 

BEGIH PCIR:"1; 
PCIR:=1; GetHex; 
CnD:'01dCnO; I:*DispRdd; 

EHD ELSE PCTR:*; loop:<1; 
01dCnD:"CBD; rptloop:IF PCTR-1 THEN URITE(Pam1,INTEG£R(Pam2)); 

EHD GetCHD; IF (CnO.-CU- AND loop*)) THEN SEGIH EHD GetCHD; 
DiapAdd:'I;bailout_if_key_presfed;CO TO rptloep; EHD; 

l o o p : * ; 
connENT Pam1:"Pam1*2; 
"Dunp Parnl, and Contents of nenory fron Parnl to Parnl+14; EHD HodnEHSub; 
SUBROUTIHE DnSub; 
BEGIH 

UHax(Paml,6); 
REPEAT 8 DO BEGIH UHex(IHTEGER(RERO(Parnl)),4); 

Pam<:.Parn1t2; EHD; 
CRLF; 

END DnSub; 

COIfflEHT 
Sets the Old Cnd to "Dn 100 " ; 
SUBROUTINE SetDMOOoldcnd; 

BEGIN 
PCTR:=1; 01dCnO:-"Dn"; Parnl :=Z100; 

END; 

connEHi 
Displays the DniOO contents; 
SUBROUTIHE DniOO; 
BEGIH 

SettniOOoldcnd; 
DnSub; 

EHD; 

. 
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«JEC1;C0HnEHT; 
PROCEDURE SttParnTt--p(adr); VRLUE adr; DOUBLE adr; 
KGIH 
IHIEGER POIHTER Rtr • « l r ; 
HOVE Parnjil :• ptr[ ( blk ct r . 1 ) • 4 ) , t (2);S>on 2 ak-ublta*. 

IHO SttPamTti-p; 

SUeiOUTIHE Mtjarm; 
KGIH rami :> ItOO: 

Pan>2 : » Rami < AUFT(iVJUeLE(Tar-t 1 ntnjag.1), ( I M i ) - 1-EHD; 

SIKWOUTIHE cHtck cart i n ; 
KGIH 

tf IllWPatatua.Cartout) THEH n<tntailout(14) ; 
EHD f-Htckcart . i - i ; 

S/BROiniME arrt tatw t r r o r ; 
KGIH 
chick cart i n ; 
IF Ti:i(1PatatiM,aPR) THEH norioail»ut(13) ELSE l-"<-eailout(5); 
EHD; 

SU9R0UIIHE urt tapt'h-aadtr; 
IF HOI TrWT(K«S(Tac«.buf),(4) TKH Hrt .tat-a.irror- , 

PPJKDURE read tao«( adr ) ; VRLUE adr; ROUBLE adr; 
IF HOT ( TPtEDC adr, I»np3 } BHD (Itta>3 I 0) ) THEH 

KGIH chtck.cart . i i - ; ntnlai lautld) ; EHO; 

aVHtOUTIKE tape blk nad; 
KGIH 

DO BEGIH 
rtad taptt Rami ) ; 
Paml :• Parnl • 256; 
EHO UNTIL Parnl » Pam2; 

EHD tapt blk raad; 

SUBROUTIHE tapi blk ur t ; 
BEGIH 

DO KGIH 
IF MOT TPBRTf Parnl. 256 ) THEH urt tapt t r r o r ; 
Parnl :• Parnl 4 256; 
EHD UHTIL Parnl » Pam2; 

END tap, blk ur t ; 
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MEJECT;COrKHT; 
FtOCEMIK recardteptltype); VRLUE type; IHIEGER type; 
I t l l 
IRTECCR bike, f i t * ; 

OMCHD :< 0: 
bike :* C iNtut ; Page* Btg_etart; 
i r i g l K I O t f m c t . l l r n ) IHEH 

KOIH 
GtlPems; 
IF PCTR > 1 THEH alkt P>nt2; 
IF PCU > 2 THEH,page*:' Pan-3; 
EHD; 

rue nbn htadtr; 
IsW'laeJ.euf :• beTn_buf.a(32): 
Tapej^Jype :• type; 
Tao«J_«*iijajei :• pagee; 
IF t i k i < an .0_ttVn.t lkt THEH Tape.O.tatn.llka :> Uka: 

IF MOT(( type « IDedjor, ) HHD ( •n.pgn.type • IDedjgn )) THEH 
IF Kin avail UNO HOT IBIT(lOdevice.Key) THEH a factory only 1 

KGlH 
I f type * etreice^gn THEH Tapt.l.nan^agea :« 0 
ELSE IF type • 10ed_p«n IHEH I MO ia>n i t net 1 

cteaMte.imt.coeei: 
t Ittto paraneters - would fet handled here I 

EHD 
ELSE Tfctfioailattt ( i ) ; I tape racprditig not allowed 1 

TPIMT; 
REIT; 

ur-t_t*oe_heaOtr; 
init.nbn.O; 
nfcn Sage":* 1 ; 
FOX blk ctr:«1 UHILE (blk ctr<t1ape 0 nbn bike) DO 

KOIH 
SetParaTent»(RO«S(lW_bur)); 
read nbn j a m ; 
tape'blk ur t ; 
EHD nbn 0 blk loop; 

IF Tape 1 nbn.pages • 0 THEH 
BECIH 
aet_parns; 
i n i t . n b n . l ; 
n b n j a g e - : ' 1 ; 
read nbn_pam; 
tape'blk ur t ; 
EHO nbn.1 blk; 

K U ; 

EHD recordtape; 

jre3MIT0R.UuWC.P0S51O TKU. KC 22, 1913, 10:4S Ml 

IFJECT:COHHEHT; 
SJJBROUTIXE CLEM SCIEEX; 

KCIH 
FimDitpLoc:«JnpnonOiap; 
Diapfldd:*; 
m e t DitpHen; 
LoadDitp(Z5»»); Load0iap(Z4F0O); 
m e t DispHcn; 
EHD CLEAR SCXEEH; 

PROCEDURE TlBL(I);VHLut I;IH1ECER 1;£HTRY; 
BECIH 

CLERR SCREEH; 
S!PHTR(Rlable.ADRS(»ToTT); 
IF (1123) THEH BECIH 

USTRCIH ");USTR(RTabIe[l-2J);USIR(" TEST"); . 
EHD 

ELSE USTRCEHTER C D ; 
CRLF; 

END; 

PROCEDURE t e i t ( 3, caae, loop ) ; VRLUE caae; IHTEGER caei, J, loop: 
BECIH 

testing :* caae; X, eet nenory location for debug i f problen oecuredi 
CRSE case 

BECIH 

CHCCKSUn(3,loop); 
RRtl(J.loop); 
FPRHELU.loop); 
DCKJ.loop); 
DG2(J,loop); 
TIHER(J.loop); 
HPIB(J,lpop); 
HPIB1 (J.loop); 
TIHTER(J.loop); 
RCPnPY(J,loop); 
TRCOU.loop); 
HSnlESKJ.loop); 
BBTESI(J.loop); 

EHO case; 

smHiiot.uiMx.POisio THU. DEC 22, 19!3, 10:48 Rn PRGE 55 

REJECT; COnnEHT 
•Start OF HR1H 

eWi«J of CMHItnt, 
HOHITOR: 
RSSEHBLEt CLR.L RO; HOVE RO.nultlnitl ; HOVE nultInit2,R0; 

BOVE >DS0,R0; 
RSR SetPrteet; 

ReaetLoop: OBRR RO.ResetLpop; 8DELRY8 
RSR ReinenOFfset; RSR RelPrtset ) ; 

RPTCDUHT:*;GOuOCCWT:*;tmuWI:-0; 
LDRD.IT:**; 

COHOU: «. EHTRY FOR REPERT TEST HDOE 8 

b i t f l a g s : * ; tatet BCIR.avail.TRRCE.BufReady > 0/FHLSE8 

CWHIEH1 
« RT THIS POIHT IT IS KCESSRRY TO VERIFY RBI OPERRTIOH 
« RHD Pton CHECxsun 

J:-0;leop:-«; i IF THESE TUO CELLS RRE BHD THE RRfl TEST 
UILL F1H0 THER HHYURY 1 

RSSEHBLEt LER MBT.L.RS): 
CHEX SLRI; 
RSS£hBLf("MBl EOU •"); 

TH:>2;RMI(J,ioap): 

http://an.0_ttVn.tlkt
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•JWI1W.UOIK.TOIS10 IHU, KC 22. 1913, W:4S HI PMC 56 

•FJECI; 
RCIRImt; 
i e j l r . i t ; 
OCInit; 
WmOr-C; IB2Statue:-0; 01«cnO:«0; BRCount:-*; B«CiK«itSave:>0: 
lreceLoLin:«ZaoOCOOOO; IrecerUUni-ZTFFffFFF; 

RSSEHBLE t LER imni.i.is; 
novE.t («!)«,o ; 
BOVE.L (RX)«,4 ) ; 

STPHTRtOP.O); 
FOR Tenpl:>2 UHTIL 47 00 0P[T,-ip1 ]:«FWS(DTHER£xceptlon); 
FOP. Tenp1:»4J UNTIL 63 00 DPIIenpl!:"0; XLocatlono for KBUG Float* 

aMRXSSVector:>AOR$(MDRESSException); 
IltSTm SVecter: xIHSlRIOVector: • 
ICTRVector :-4»MS(IKSTR£xt:e"-tie«-): 
irACEVfttor :-*R3(1RAClE,ceptlon); 
ABORIVectl :>«B0RTVect2:xA0RS(flS0RTExce»tion); 
TRAPISVector :-W>RS(IRRP16£xception): 
REFRShVctrl : « 
KFItSRVeetor :»R0tS(Refreh); 
WLTIBJTlVKtor:.«MS(NulUit»»tim 
TAPEVector :«ei»(TRP£ntry); 

STrWR(RG3a»e,RORS(RG)): 
FOP. Ttnp1:>0 TO 19 00 RGSa«e[TenplT,:-0; 
SPSeve:xUSPSe»e:«XFO; 1 lam IKTIRLIZATIOK 10 PREVEHT USE OF ZEROX 
SRSe»e:«X2700; 

3jTOWT0R.Ur*K.P0I51O THU, KC 22. 1913, 10:41 Pit F H 57 

I EJECT; 
S:«0;J:»Z4O;lH:"0; 

£CTM(j ] l , I ) ; J : -0 : I C U M ERROR DISPLAY I 
MC(J.J.J); X INITIALIZE ERROR K1ECT X 

X CHECK FOR STUCK KEY 1 

URITEI RDRS(TopKeycnd), Keyacen, TopKeyclk, ReadSentor, Keyclr ) ; 
t SEHSOR HATRIX I10K RUIO IHC X 

REPEAT 50 00 delay; 1 SETUP KLAY allou a Full keyboard tcenX 

KEYSIUCK:*; 
IF TOITflObKeyitat . eenear b i t ) THEH KOIH 

REPEAT S 00 BEOIH 
K:-IRTEGER(Ief*eydate RHO ZOFF); 

I GET ROW X 
IF J=0 THEH G£T(K,J):EH0; 

KEYSIUCK-.'J; 
EHD; 

tobkey_init;REPEAI 50 BO delay; 

t CHECK FOR BAD 10 DA1A OR STUCK STATUS X 

IF (LEDS AHD XFFJAZFF THEH KGIH 
J:>H0T(LEDS); 
J: ' (J AHD ZFF); X HRSK LOUER S BITS X 

KT(J,J);TH:<3;IKC(J,TH,loop): X REPORT BAD BIT X 
lasp:M;FPAREL(J,leoB);X STICK IH 10 DRTR TEST X 
EHO: 

STIMIT0R.lajRX.PDS51O THU, DEC 22. 19S3, 10:4! Rn 

REJECT; 
X 1EST FOR GROUNDED TP X 

J:'RIGHT(pro-. hud tp.S); 
J:«(HOT(J));J:»(J"AHD Z3F); 
CET(J.J); 
IF(J AHD Z3F)B0 1HEN KGIH 

loop:«1;J:-J-1; 

CASE J BEGIH 
KEY TESI; X 1P29 X 
FPANEKJ.loop); X 1P30 X 
CflECKSUTl(J.loop); X IP32 X 
RAn(J,loop); X TP28 X 
TIHIER(J.loop): „«-fPZ7 X 
BCPnPY(J,loop); X TP31 X 
EHD tp loop caae; 

EHD; 

J:*<;loop:>0; 

SnONITOR.UORK.PDiSIO 1 aj Xt Z2, 1913, 10:4! Rn 

REJECT;COnnEHT ""EN1RY FOR RUIO i 
IOdevice:>Keybit; 

0iapAdd:«O; 
feeet.DiepHen; 

XSET AUTO TEST HODEX 
7N:»2; X 1EST HunBER.Z X 
IHC(J,IN,loop); 

DO BEGIN 
te>t( J, IH, loop ) : 
INC( J, IN, loop): 
END UNTIL TN<14; 

IF KEYSTuCKKO THEH IKC(KEYSIUCK,IH,loop); X REPORT STUCK KEY X 

loop:>6;lHC(J,TN,loop);loop:eO; X RESTORE ANY ERROR DISPLAY X 
UHILE RPTCOUHTRO DO KGIH 

CLEAR SCREEN; 
USTRI'REPEAT LOOP"<CR<LF); 
IF JRO THEH BEGIH BRDC0UK!:'BflDCOUHT<1; EHD 

ELSE BEGIH G00DC0UH!:*G000C0UHT<1;EKD; 
USTRCPASSED ");UHex(GO0DCCUHT,4);r.RLF; 
USTRCFAILED •):UHex(BADC0UHT,4);rJILF; 
GO TO UaitCnO; 
EHD; 

http://iejlr.it
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vmm.wkx.nnw vm. KC n. ut3. K M m M K to StlWIIOt.aCeXrNSIO THU, KC 22, 1»3, 10:41 Ml noE (1 

eTEJICI; f U C : i : c m H T ; 
I iVirr iu:HUr -* iV, |jtO:CUMjraEEH; 

i H H i i a j i a m m TESTIM, x IRI: lee*>:«;baila<r1 i f meyjmtH; t CLE* RHt a*£VI0US FIFO DRTR X 
V U B I l - t THEH KC1K i j a p : - - ! ; x Kim To THIS new IF INPUT ERRORS X 

u«»_ii:»z»;G0 io mntitm; 
V JRO THEH KGIN CLEM Stiff.".; miRIRltAli.RDRSITTIL)); 
BSTR("S£LF TEST F«Ill«-»C««LF); l i t ) ; 

(0 TO LR1;ER0; HN1LE I<>22 DO KOIH X DISPUrr TEST MRU t 
IF ( I » 1 RHO ]<>21)1HEN KGIN 

l»T0:CLERa SCREEN; Wun( I ); rSlR(RIMilllIJ); 
S 1 W R ( 0 i i ^ . R O t 5 l F l - i t 0 i » , L » c ) ) ; IT (I«-t4 OR I«17) IHEH 101RC TEST-); 

IF I '14 INCH CRLF; EHD 
U«a)l»p(lSO»0); ELSE IBTR(RIaele[Il): 1 
itMitfttAtmh CRLF; 
Ue»vice:"«eri)it: I : ' W ; 
tSTRCSITSTin UCTIRUZRTX* U PlOGftSraCR.LF); EHD; 

C:'DitpjR*l; 
[ I M I I I I I t&no LORD tjjo f n eaaeeaaeaeeuaaa ^ IK: 

* •itteaey-O; 
Iftf.K: I Vm OFF P U . KLfCT TUBS1 B«fPTR:"0; I i iu t iaUxe iartrl M f i r I 

PCTR:*; 
JT iaut je.n0 TNEM KGIH r-CTR ; .1;P.™i:ni»;lju^r»m; ««tHe«: 

60 10 RirtBEftltfWmiljr; t B ; l:'INTEGCR(Ptr.1); 

X KC/HCN CONVERT t 
• ( RIBtl l I 1 HMD XOFF ) , 4 ) * 10 ) * ( 1 RHD ZOF ) ; 
HTR:«0; 

IF l ( t>71) RR %<«0) IHU 10 10 LRO; 
Bi>pRa<!:-C: 
W I S ) ; CRLF; 
i w p : > 1 : 
IF 1 « 13 THEN l u l l 3. 1, JJMC ) 
ELSE IECIN 

CRSE ( t-14 ) 
KGIN 

<I'14 ( Kir TEST; 
» > 1 S 1 IEGTN X (<I) O n i I ENO; XLDRD FROH BUBBLE X 
IB'K X TRRPI15): 
XB«17 X GO TO IKMITOR; 
XB<1I I BEGIN RP1C0WT:'I;G0 TO lUllCTIOlEHO; 
I B M ) X BEGIN LeetlTape: END; 
IB=20 X BEGIN recorataael ll>e«j>4n); END; 
XB>21 X BEGIN IF HOT TPnark THEN urt tape errar; GO TO LRO; END: 

END caae; 
1MB IT : -1 ;» TO TWOH: X LORD FROM BUBBLE X 
END i lea ; 

j T m i K . w u . n s s i o THU. K E n, i n s , io:ai RU PRGE (2 SelOHITDR.bXXS.POISIO THU, KC 22, 1 M 3 . 10:41 Ml PRGE 63 

•unncoMiT 

Start OF RRIH fRJNITOR 
•pre * f t*nnent; 

k i tCFI l : 
BSSflVjLET. 

IIOVE.L HWU.L.3; 
ROVC.L S.f. ; IRI •H27»,SI ) ; 

I f RPICOUNIaO THEN GO TO GOH0U; 
IT trip15 tvpe'eervicetrip THEN IC01N 1 SERVICE HEHU I 

trap_15_type:»O;G0 10 LRO;EN0; 

stem-. 

http://iautje.n0
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atior-iioR.im.PDJSio THU, tec 22, 1JB3, 10:41 rr jWHiiOK.ucM.msio 
IHU, KC 22. 1X3. 10:41 m PMX IS 

snmiTcw. irartK.PDisio THU, DEC 22. 1983, 10:4! HI 

&TURH OFF IHTERRUPTS8 

•EJECT; 
COnnENT 
» t . > . . « , » t . » t u i u HOHITOR EHTRY HHO EXIT HOUTIHES «««««•••«««««"•» 

C0IWEH1 
•Return to floniter — eevee the ueer register* 
•Renoves any break pointa 
"IF , breakpoint (1RRP1S) decranenta ca-unter and checks iF <0 
* i f not returns to ueer progran 
"IF , t r K e exception but TRACE False then ue* a single atep paat 
• breakpoint, ao return to user progran 
"IF no reason to return to user progran then return to nonitor 
"IF break occur Fron lerninai - I n i t a i l i z e ACIR — Send neaaages to Ten-
end of connent; 
Enter-Monitor: , •'" 
(Save RECSS. 

ASSEHSUt 
ORI -H2700,SR: 
HOVE.L S.SPSave; 
LER SPSave.S; 
HOVEn.L R0-R14.-LS); 
HOVE.L SPSave.R!; 
HOVE.U (RI)*,SRSave: 
tlOVE.L (Rl)«,PCSave; 
HOVE.L RS.SPSavi; 
nOVE.L Rl.SSPSave; 
IkJVE.L USP.RS; 
HOVE.I RS.USPSaw; 
HOVE.L IRAnS.L.S; 
nOVE.L S.C ); 

R*,Ure*kk#alues; 
RPTCOUHT:-0; t TURK OFF TEST REPEAT nODE 1 
l o o p : * ; I TURK OFF LOOP nODE 8. 

IF ExceptionTYPE • TTtflPISEx THEH BECIH 

IF TBIT(3RSave,TRACEBit) THEH CO 10 Exitnonitor; 
PCSave:"PCSav*-2; 
IF (BRCount:"aRCount-1) > 0 THEH CO TO ExitnonitorTRRCE 

ELSE ru-iSailout(-3); EHD; 
IF ExceptionlYPE " TRRCEEx THEH 

IF TRACE THEH BECIH 
IF ( (PC3ave<TraceLoLin) OR (PCSave-TraceHiLinl) 

THEH CO TO ExitlkKlltorTRACE 
ELSE nonlailout(-2); EHD 

ELSE CO TO Exitnonitor; 
tuns AH 1 UORD TRACE BHD COHIIHUES. 

IF ACIA avail AHD TBIKRCIRSC, Break) THEH 
BECIH'DO UHTIL HOT IllT(RCIRSC.Break); ACIAInit: S10nOU;itapel£HD; 

CRLF; 
lloneailoutt-1); ( ABORT t 

StTOHIIOR.IrORK.PDSSIO THU, KC 22, 1913, 10:4t An PROE 67 

tCO TO UaitCnO — OCCURS IBPUCITLY IN FKinBailout I 

COrftlEHT 
'Return to uaer progran, set 2ither TRACE or Breakpoints IF any 
* restore uaer reg*; 
EsitHonitorTRACE: SRSave:«SBII(SRSm,IRJ!CE8it); 

CO TO ReetoreREO; 
AutoExitnonitor: RSSEnBLEt rtOVE. L StartAddreaa.PCSave ) ; 

SRSave:«2700; 
SPSave:'ZFO; 1 Tenp IRTIALIZATIOX X 

Exitnonitor: 
SRSave:>RBIT(SRSave,IRACE8it); 
IF BRADD • 0 THEH BECIH 

BR1HS:"READ(BRADD); 
URITE(BRRDD,TRAP15); EHD; 

Re*toreREC:FiratDispLoc:"01dFirstDiBp; 
RSS£nBL£( 

BOVE.L USPSave.Rt; 
IBM. I RS.USP; 
LEA RC-.S; 
tWVEn.L (SKR0-R14; 
HOVE.L SPSave.S; 
HOVE.L PCSave.-(S); 
HOVE.U SRSave.-(S); 

nullExeeption:RT£ ) ; 
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THU, KC 22, 1913, 10:4S f » 

M O T ; 
COfVi-KT ***«******»** EXCEPTION 0UTIMES ****t*****M*.t**.*ttti 
* I f inatjffKtttl m a p t i o * Ihm dunp ttack and t r r o r o u t - ' good luck 

• i f * f i vptct id type, aave type, *nd *p to b t i r f l o n i t o r l b dttemine 
• i f to efltenwnitor or return to u i t r ; 

JKTUxceptiim: ExceptionTYPE:*!; GO TO ExciptionB-iilout; 
ROWcfS&xcepUon: ExcepUonTYPE:*?: GO TO ExceptimBailwit, 
O W C x c t f t i m i U L L OUT TRRP15 AMD TRACE AND A80RU 

tSTRCKPOIHTEX RWI REGS HtfflftGE - - CO«t£CT??_ 
ExcepUonTYPE:«6; 

•ttSEMlf ( nWE.l «Wlt.L,G; flOVC.L 3,r_n«1, Rl -KZTOO.SR ) ; 
RtstorvA^aluvs; 
WlSub; 
h^tilDut(EMiptiOTTiTE); 

ISlV.Sxuption: 
EweptionTYP E: *TIW 1 SEx; 
GO TO Enurflenitor; 

I f ^ C x c t p t i t i n : 
ExecptienTYPE: >TMKEEx; 
GO TO Entirtonitor; 

GO TO EnttrfVwitor, 

IttU, « C 22. 1983, 10:42 Rfl 

M U t f R CMTRNT 
t » e coeffl ; « 2024, 
c*T_twt_fDr_j»*r*ii :» 2059, 
i»t~finTi^d_caliri<jj t« 2097, 
turm_cermt_off :• 2t25, 
tojal j n ^ r o g r t i t := 2151, 
connect std :* 2195, 
alidf.load : « 2235, 
eoAncct thru : = 2278, 
iialate_porti :* 2324, 
pr*«s_«w>< :> 2371, 
prt»«~«vt :• 2410, 
cal atortttf :* 2446, 
eot<jp_c*._coeff := 2477, 
mMriTiS_\\Xi :* 2504, 
Ml«ct cal . n t :• 2S35, 
M l t c t _ d t l t t t _ e a l _ M t :> 2 S » , 
Mrv_ilidt»_nttdtd :* 2601, 
•ptKify ltd-

:' 2620, 
ixCMNd etd_elte«U'-.t :* 264C, 
•ptcify l t d ciais : = 2677, 
t * i t c t «td claw :* 2724, 
e f i l*"B :« - 1 ; 

01S&IB.UOf!K.P08510 THU, DEC 22. 1953, 10:48 Rn PRGE 1 

INTEGER COHSTRHT 
no_wtput_« lection := 1142, 
ill«gal_output_«el«ctior. :» 1187, 
M_input_teltcnon := 1227, 
fa«_thru_diiabltd := 1272, 
|Mii~thru"invalitJ := 1298, 
bl ock_i nput_e r ro r := 1324, 
• l i x k ~ i i ^ O i n g t h _ r r n . :» 1342, 
*rray~unav*ilablt 7* 1367, 
e„file_6 :« - 1 ; 

CnS&1Bn.U0RK.PDS31Q 

INTEGER COHSTRHT 
iave_proi.pt :* 813, 
iaving_data :* S30, 
data_iaved :* 839, 
lave'irror t= 847, 
racalijrofipt := 165, 
recallinsjJata := 884, 
data_recaXled : « 896, 
rtcall_error : « 907, 
no^rtgjiat* :* 928. 
pmetjiacro : « 939, 
la«t_«tate_nacro : « 95!, 
data~overfloit :* 963. 
no_l«t_ttate : » 977. 
delete jrtwpt : « 991, 
dtleUng.data : = 1010, 
cal_regj:leared :* 1021, 
cal~cltar_error : « 1033, 
vn_Initj*n :* 1055, 
^Wli_Init_error : » 1056, 
loadin$_data :* 1057, 
invalid nbn data :* 1070, 
c file 4 

THU, DEC 22, 1983, 10:48 AM PRGE 1 

http://iave_proi.pt
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WSW>LI1T.UDR>(.PCKS10 

INTEGER COHSTRNT 
r w j i r i n t t r 1087, 
plot •frorted :» 110S, 
no_pTotttP 1121, 
c f i l e 5 : « - 1 ; 

THU, DEC 22, 1583, 10:48 I 

Cn$GTRPE.U0RK.PD8510 THU, DEC 22, 1983, 10:49 fill PAGE 1 

cns^iv.it^.roasio 

INTEGER CONSTANT 
tource_ib_err :• 107, 
t e t t tet_Ib_err : « 127, 
p r i O b - * d O r r : * M ' « 
priv~ib f n _ e r r :* 174, 
c_file_2 :• - 1 ; 

THU, DEC 22, 1983, 10:49 ATI 

CJISGTERP.UORK.PDSSIO THU, DEC 22, 1913, 10:49 flfl PRGE t 

IHTEGER COHSTRHT 
no tape := 195, 
loaflingjape : » 212, 
no_file_found := 22S, 
inltiall_ing_tape :* 240, 
tape_ir.it 258, 
ii.it_aboPted := 275, 
u«ng_baekup := 293, 
load aborted :~ 31G, 
•elect_tape_data := 334, 
file error := 351, 
filelaborted : » 364, 
rtconl_riacro :* 379, 
rtttore_tiacro :* 386, 
ijeletejiacro := 3Hr*»—-
umieletejiacro : » 401, 
select record := 410, 
i e l i c t _ r t etore : » 434, 
•elect filej-ecord := 458, 
*elect"fUe rettore :» 482, 
•elect_file_delete :» 507, 
a*ort_rettore :* 531, 
rtcordxn__file :• 562, 
file_recorded : « 677, 
no tape roon :» 531, 
deTeting_file :* 
file deleted :* £29, 
file_undeleted : » 642, 
undeleting_file : » 657, 
rettoring_file 673, 
file_rt«tored :* 688, 
reitore_pte_error : » 702, 
n»tore_401_nacro :• 729, 
rt«tore]]201 "nacro :* 733, 
restoreJ01_nacro :* 737, 

• mtore~51_Mcro :• 741, 
tape_erron := 744, 
fomat_nacro : « 752, 
tapejirive_Mero :* 764, 
Mritejprotect_nacro := 775, 
checksunjiacro := 789, 
parityjiacro := 798, 
unknown nacro :* 80S. 
c filej :« - 1 ; 

IHTEGER COHSTAKT 
invalid nbn_data : « 1116, 
plotter~itack overflou :« 1133, 
c f i l e j := -T; 

http://tape_ir.it
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inavt.mt.miK 

IHTEGER COHSTRHT cono_tine_coeff :« 2757, eeeesjete'coeff :• 2785. 
tdr f r«q_chwt*e :« 2113, c . f i l e j :» -1; 

THU, DEC 22. 1913, 10:49 an CHEUUHE.NORK.PD85IO 

INTEGER CONSTHHT neuline 
THU, DEC 22, 1983, 10:49 Rn PRGE 1 

:> 10; I RSCII I f I 

FHUnSER.UORK.POSSIO THU, DEC 22, 1983, 10:49 RH 

INTEGER PROCEOURE a i t nunoer(token); 
VRIUE token: 
INTEGER token; 

SHUnBER.UO«K.PD«510 

H68KL,P,"n»**r" 
BEGIH 

RFILE ftcreen.Horfc; 
RFILE fstring.uork; 
RFILE f toonisc.uork; 
•FILE ffifo.uork; 
•FILE ffifoi.uork; 
•FILE ckeye.uerk; 
•FILE ccndcase.uork: 

TKU, DEC 22, 1983, 10:49 Rn 

I For . . . . token 8 
& for end enter »nd end u4 8 
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HUnW.UOsXWISIO t i t ) , DtC 22, 1913, 10:49 Ml M K 2 

•EJECT; 
IYTE tmimi s a v K i : • * , 

zero '0, 
•kept : » ' . , 
runu* :• ' - , 
backspace :• I ; 

IM7ECE1 ta*$m} sion_t«aiU0ft :« 1, 
f i r s t d i g i t 2; 

tftRMfcX.W.nK.0 THU, K t 22. 1913, 10:49 An WOE 3 

IEJECT; 
IHTEGER NOttDURE get K**eKtefc*n); 

VRLUE token; 
IHTEGER token; ENTRY; 
KGIN t f«t ivuriMr I 

lOOUM decinal; I TRUE i f a decinal h-M kttn entered 2. 
INTEGER H i t c h ; 8, location of la*t character in string i 
IYTE ch; tt tenporary character variable 1 

decinal :* FALSE; 
entry :* clearest ring (entry); 
entry : » appej*i_eh(entry, space); 
f> f i l l neu etring 4 
printjiig_strin<|t entry. 

tntry_t ize, f 
IF entry f l i p flat* THEM entry display 

ELSE entry? display 
) ; 

tmtryjlipjlap : « NOT tntry_flip_flo»?; 
I turn off old string 1 
print_atring( •", 

entry si2e, 
IF entry f l i p f lap THEH entry display 

^ " ELSE tntry2_display 

WHILE token ( O N * the** keys require parsing (0-9(„, etc. ) S. 
KGIN t while 1 

IF token 4 * nine token THEN & already taw >• xtro t 
KGIH 1 iwneric d ig i t t 

lattch entry arrayto); 
IF ((entry array[Uetcfl) * » r o ) HMD 

( lattch * f i r s t d i g i t ) ) THEH 
1 do not duplicate leading zeros I 
entry_array[0) : « lastch - 1 ; 

ch : » token • zero - zero_token; J. convert to ascii I 
entry :• append.ch(entry, ch); 

ENO nuneric d ig i t 

ELSE IF ((token " deeiaal.ttken) RNO (NOT decinal)) THEN 
IEGIK i i f decinal 4 

decinal : » TRUE; 
entry :* append ch(entry,decpt); 

END i f decinal 

ELSE IF token * backspace token THEN 
KGIH I i f backspace 1 

eh :« entry_*rray[ entry^arrayfO] ] ; 
entry :> append ch(entry,backspace); 
IF ch « decpt THE* 

decinal FRLSE; 
IF tntry.arraylO) » 0 THEN 

8, always leave rson for sign <t 
entry •**. ch(tntry.tpace); 

EHD i f backspace 

IWXSER.HORK.P08510 THU, K C 22, 1983, 10:49 Rfl PRGE 4 LOmrWP.iWIC.fDtSIO THU, K C 22. 1913. 10:49 Rfl MGE 1 

ELSE IF token • lurnrtjoken THEH 
1 accept a sign at any tine (csmplenent) t 
KGIN I if ninus 1 

IF entry_arrsy(si|n_e«eiUM] » ninus THEN 
entry 'ar ray l t ignjwsi t ionj : » space 

ELSE 
entry a iray[t ie/i josiUon) := Bitwa; 

END i f Minus 

ELSE 
I t ignal , but otheruise ignore nult ip le " . " s t 
e«ep(error_tonc); 

8> f i l l neu ttcuM *• 
p r i n t j u g ^ r i n g l entry, 

entry size, 
IF entry f l i p f lop THEN entry display 

ELSE miy5.display 

•ntry_fl ip_flop : i NOT e n t r y . f l i p . f l o p ; 
I turn off old str ing t 
print_string( 

tntry_«izi, 
IF tnwyjmpjfltp THEN *ntry,ditplay 

ELSE tntry2_display 

token :• read'f ifot haybeard l i f t ) ; 
END i d i i l t ; 

IF ((token <« cnd_u4) MD (taken t* CMd .Mttr ) ) THEN 
e^t_nunter : » token 

ELSE & Abort s-rdwr and ratum neu token & 
KGIN t lltfl 

I . f i l l neu string & 
e>rint_bi«wetring( c lear j i f r ing(eir tfy ) . 

ent ry" i i re , 
IF tntry„flip_flop THEH entryjlieplay 

ELSE flntry2„display 

•tntry_f l ip . f lop :• HOT o n t ^ f l x p ^ f l o p ; 
4. turn off old string I 
print_stnng( "", 

entry_size, 
IF efltfy_flia_ritf THEN «ntredisplay 

ELSE entryZ^diaplay 

f i t nurtbtr :• token; 
EHD; 4 else & 

END getjwnber; 

IHDI 
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immi.mii.nisK mi. DEC 22. 1M3, »:51 Ml fKC i.kxni.PMSto TMU. *EC 22, 1M3, 10:S1 Rn PRGE 

LDfuMOHT.uoRK.poisio IHU, DEC 22, 1913. 10:51 HI mirxn.iniu.i>Di5io THU, DEC 22, 1JI3, 10:51 «1 

1309 j*j*.,Um.»niO,««rt;rtI>C!:OinCL«S5>.1 
1KIKP SnlM.uor* .RidSfl.uork ,,15 
!MIH> SIHBn.uork .RIRBn.uork ,,15 
intlKP SlfBHO.uork .Rliano.uar* ,,15 
IUIKI 1 SlntK.inrti ,«IIUm2.«ork ,,15 
•HCSK? sinmi.uerk .Rintns.uork ,,is 
IMUt SimtH.wirk .KlnSM.york ,,15 
IBUKf SIMK . inrk .RlWrS.UOrt. ,,15 
IHMKP SIWnE.uork ,UHB«.»ork ,,15 
•HillO? SIHIHI.uork .IIIMIU.uark ,,15 
!MKP SlninA.inrk ,Rln6IW.ucr« ,,15 
•FRUMP ami.ucrk .RIHOIIC .—r» ,,is 
•UMItIK 0II1M.i»rh,,H~mP,13 
RITRJH.usrK, 
UHBHO.uerk, 
(IHnu.aonV, 
HHWJ.wrk, 
HIKJM.work, 
tIHEH5.IMrH, 
UneiW.ua rk, 
Hnens.uork, 
lIHBW.uork, 
UrtK.mrk. 
/£ 
lOn-IOOH RRH'fOOHi 
men: HOLORO-, 
Ir—ID: RHIH-OFFEH; 
IHK12: IHIN'IIFCH; 
IHOT3: ralN'12fCH: 
IWm: IUIHH3FCH; 
IRtnS: HRIH«HF£R: 
MOW: RRIH.15FCK; 
IHtnt: MIHM7FEH; 
inerw: HRINMSFCH; 
IHMC: HRIK'UFCH; 
!TELL JTB.PDI510 — 
•TELL UWH.PDI510 • 

Iff M FC SIRRTMO ROORESS DEPEND OK IF 1 
JTOnPLIER IUWCH R 31811 OF COOE IS LOUD I 
<0R SHORT — ENTRY POINTS SHOULD BE ON 00 1 

I jeb far* 
RH1 j o t Hen* 

http://UneiW.ua
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JOemUORK.PDBSIO THU, HEC 22. 1513, 10:51 Btl 

!JM joinon.lIBRN.PDSSlO.Hork ;0UTCLASS»,1;PRI=CS 
•BP caaBDig.uork 
TKP intrpt.uork 
•IK3KP SnBCO.uork,RX1BC0.uork 
•PURGE RHOHTEnP 
TBUILD Wt0Menp.uork;0ISC=T27,32,1;REC=-l2?6,,V,RSCII 
•FILE |UiSK0lLR»ll6!«lLLR.»6!K.UPSnF1 
•EXECUTE TI$8a.n6S«.UMOFT,SnOHITOR.uork,ino«e«p.uorMHULL,15 
!E0 
E flnONtenp.uork 
/ASnB.L/ 
S/BSnl, L/RSH6/ 
/G REG 13/ 
S/G REG 13/G REG 12/ 
/BSS 8/ 
J/BSS I/8SJ 12/ 
/ I R R I U , : / 

s/tRiw,s/«Rflnt.L,3/ 
U HlOHUno.uork 
D 
• R3KSK flnMenp.uork.RnWITOR.uorMNULL 
TLIKMSK 0n«in[K.uork,,mjMnflP,10 
RIWIlOK.uork, 
IWtnT.uork, 
RIHTRPT.uork, 
KRSFJIC-.uork, 
fl 
ROB*iOOOOH RBMFF70H; 
1PWGE fWHtenp 
(TELL jtb.POtSIO «««• FRMITOR COnPLETED « « • " 
HELL libm.PD8S10 nOWIOR COHPIETED « « • " 

THU, DEC 22, 1583, 10:51 PJ1 

H68KLDR(9.6.83) FRI, DEC 9, 1913, 3:29 PR 
HRHE HRIH LUIIS BASE PRGE 

n u t OtOOOC OS3E36 010000 OtOOOC 
FRI, DEC 9, 1983, 3:27 PR UBRH 

antra 083E36 083E9R OtOOOC OtOOOC 
FRI, DEC 9, 1983, 7:13 Rfl UBRH 

intrp OS3E9A 083FD2 OtOOOC OtOOOC 
FRI, DEC 9, 1983, 3:21 PR LIBRK 

00O00OOO027R 
PD8510 

00027H OO027A 
PD8510 

00027R 00027R 
PO8510 

bigca 083FD2 083FER 
FRI. DEC 9, 1983, 

OtOOOC OtOOOC 00O27R 00027A 
3:21 Pn HARE CRLL PEL oral LOHG 

LATEST DRTE: FRI, DEC 9, 1983, 3:27 PR 

IHITIRL STACK POIHTER / WJDBRL REG * OlFCFf 

8RRM o t o o o o RCPRPY 081D7E RODCP FFFtOE ROOFP FFF836 
RCDLF FFF918 IBIESl 0812EE CASE 083FD2 CKECISUn 081CA4 
CPIHV fTF9CC CPXHR FFF9RR DRDLF FFF9E0 DRTR TEST 0810BC 
DOT 081524 0G2 081 S » OCInit 011F9E orvFP FFF91E 
ERROR 081B6E FPRHEL 0I1CE8 GET 0819R8 HPIB 081424 
HPIB1 0814F* IFCRH FFF976 IHC OI1E08 RET TEST 080F7E 
LLDRO FFF906 LLDA2 FFF90R LLDHY FFT90E HBHTEST 08115C 
BCPDIV FFF992 ncpnp FFF9BE HDBDC FFF926 rUFR FFF86C 
HDFR FFFtdfl HOSFR FFF894 HIHIP FFF800 HPLOG FFF942 
HP LOG FFFK8 HPYRV FFF9R4 RPTDi FFFSFfl HPVFP FFF82E 
HPYLF FFF914 RRLDC FFF930 B3HFT FFF950 IHHRA FTF922 
H u l t l n i t l FFFJIt Hultlnit2 FFF81C Ran 081B8E IOEXP FFF912 
REU OtOiFd Reed body 000254 Rtfrah 080EC2 JEW 08190R 
SUBCP FFF81E SUBFP FFF840 SUBLF FFT91R TRCO 0S18D4 
TRCOoodyck 003278 TRCOcheekeurfFFEOO TRCOcnd FFFE04 TRCOdata FFFE06 
TRCOheadck 000274 TRCOrutu, FFFE04 TRCOtach FFFE02 TRCOthm FFFEOO 
TIBER 081732 TIHTER 0819FR TLSL 0S2E64 TPCnd O0O25C 
TPError 000262 TPIHT 08O45R TPlna 0O025R TPRED 0806CO 
TPIiRI 080710 IPbodyck 000276 IPermun 00O26R TPfileud 0O02GC 
TPheadck 000272 TPlenud 000270 TPreedy 0 SCXCB TProc OO02E8 
TPrecud O0026E TPatatue 000265 Tach 00025E Uait 000260 
XFH2P FFF8R4 XFR2Q FFFSOR bailout iF HOSlOOCl bitflaga 00002C 
lnit_nbn 083E38 i r K k 083FRE iradr 0S3F2C i r c l r OS3F9E 
irdia 083F96 i r t n 083F8E i r i n t 083E9E i r i r r 083FC2 
irrdy 0S3F8C iraet OS3FR6 nbn nice etaFFFCOOg nbneron itaF9FC00 
nbn lubjjrgnFFFCOO paraejibn OS3E5E read boot n»83ESS rtad nbn 083E7S 
eet'add nbn 083E66 ,tatut_nbn 083E6E t t f t j i b n 083E56 urt boot nbn083E8E 
urt_nbn 083E7E 

KSPnRX=2 NSPnRX=4 SSPHRH=1394 BSPnflH=109 £SPIMX=120 FSPHAX-4 
LSPnflX=28 HSPHAH4 
ElflPSED TIHE 0:09 
CPU TinE 0:01 

FOUTIB.UORK.PD8510 THU, DEC 22, 1983, 10:51 Rn 

PROCEDURE output_ttatus: 
PROCEOURE output'block (arc, »rc_Femat, deat fornat); 
VALUE ore, ireJomat,deft fornat; OOUBLE arc: 
IHTEGER arc fornat, dclt fomat; 

PROCEDURE urtjuiDlb ftr ina~(etr ing) ; 
VRLUE etring; ALPHA j t ' r ing; 

BOOLEAN SUBROUTIHE next «fer ready; 
BOOLEAH PROCEDURE etrcng_out ok (etring) ; 
VALUE etring; ALPHA etring; 

PROCEDURE hpib talker; 

EXTERKAL. L; 

EXTERHflL. L; 
EXTERHRL. L; 

EXTERNAL. L: 
EXTERNA L.L; 

SOUTIB.UORK.PD8510 IHU, DEC 22, 1983, 10:51 Rn PRGE 1 

n68KL,P,"outIB" 

BEGIH 

•FILE Ftem.uork; J debug i 
•FILE cdebug.uork; 8 debug & 
•FILE f u t i l . u o r k ; & renove uhen a l l output connands arc inplenented I 
• F i l l fut i l2.uork; 1 u i l l need cneeaage.uork iF FUTIL.UORK ie renoved 8 
•FILE cidt.uork; 
•FILE crint.uork; 
•FILE Fconnand.uork; 
•FILE fkernel.uork; 
•FILE fkerneM.uork; 
•FILE Ffifo.uork; 
•FILE Ffifoe.uork; 
•FILE Fpubib.uork; 
IFILE fnenngr.uork; 
IFILE faiee.uork; 
•flLE fdiapran.uork; 
•FILE cparaer.uork; 
•FILE coutput.uork; 

GLOBAL INTEGER 
outbuf_ptr, 
block_out_lgth; 

& output data block buffer pointer 
8 output data block length (• bytee) 

GLOBAL 6VIE POINTER 
outbuf; I output data block urite arte, ( talk) & 

BHE 
io.baae * IFFFf FE01, 
e e r i a l j j o l l . r e g • io_baee*7.26, 
data_out„reg » io_ba,e+J!20; 

GLOBAL BOOLEAN 
byte_avail, & flag to atart blocking BO interrupt* & 
device_dear; 8 Flag indicating DVC interrupt eent 8 
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KHJTIB.im.WISIO THU. KC 22, 1919, 10:51 Ml t W 2 JOUTIB.U0tt(.Put510 THU, KC 22, 19S3, 10:51 Rfl PAGE 3 

•EJECT; 
comE.ni 
ID0C4 

KCIARATION--

BOOLEAH PROCEDURE string_out ok (str ing) ; 
VRLUE string; ALPHA string"; ENTRY; 

string out ok 
SSalaAaiZltaXitxtt* 

* SHORT DESCRIPTION-¬
* outputs a string of RSCJI bytes over public HPIB 

* EXTENDED DESCRIPTION-¬
* This routine outputs a string ever public HPIB by setting the 
* byte count to be transferred (block_out_.lgth) and the pointer to 
* each byti of the string to be written to the chip. I t writes the 
* f i r s t byte te the chip uhich, when read fron the chip, enables 
* successive bytts (up te block out_lgth bytes) to be written via the 
* interrupt routine (public_MPlB). " i t then uait* on the signal, 
* block_urite_donc, which indicates that either blo«k_out_lgth bytes 
* were written (successful string output) or a devict 'c l iar uas done 
* (unsuccessful string output), and rs turns the status of the string 
* transfer accordingly. 

* INPUTS— string * output string 

* OUTPUTS— t u t u s of string t r a n t f t r ( T t t - s « c * t s f u l , FNLSE'faUtd) 

* ROUTINES CALLED— 
* uait 

* tend 

* FJtXOR aiNOITIONS MD KCOVERY-

* NOTES— 
• This routine i t used ts out out active function strings, learn 
* strings, and ASCII fomatted data point values, etc. 

tDOC-J. 

BEGIH 
DOUBLE t t r addr*string; 
STPNTR (outbuf,ttr_addr); 
I get length byte of string and nask out sign extension & 
block out lgth :* (block out lgth:>outbuflO&) RNO XOOff; 
IF BO debug THEN 
BEGIN" 

UHEX(block out_lgth); USTRC >"). USTt(etring); JJSTR{"<"); 
CRLF; 

ENO; 
IF block tut lgth > 0 THEN 

KGIN 
t u t b u f j n r : » 1 ; 
IF byte.avait THEN 

data out reg :* outbuf [1 ] ; 1 ur i t e out 1st byte 1 
IF block out lgth > 1 THEN 

KGIN 
uait (block write done); 
IF dcvice.clear THEN 

tend (bvc done); 
ENO; 

ENO; 
IF BO debug THEN 

KGIN USTRCend str ing" ) ; CRLF; ENO; 
ttring_out_ok :< byu_avail RNO NOT dovice.clear; 

ENO string_out_ok; 

" M1TH0R--

***t*»***t(ittaat*M^ 

» INITIAL REFINEMENT— 
* tet nttnbtr of bytts to be output ( blockjMltJ,5th) 
* set byte pointer to f i n t byte of string (outbuf_ptr) 
* write f i r s t byte of t t n n g to chip 
* i f block_out_lgth > 1 then 
* wait for block_«rite_done tignal 
* set return value of routine (succttsful/unsuccesiful transfer) 
* i f device clear then 
* tend eVc.done signal to indicate str ing transfer aborted 

MjMSxtafttt*!***^^ 

* REVISION LOG— 

S0UTIB.UORK.P0851O TKU, DEC 22, 1983, 10:51 Rfl PRGE 4 S0UTI8.U0RK.PD861O THU. OEC 22, 1983, 10:51 Rn PRGE 5 

XEJECT; 
connENT 
1DCC* 

PROCEDURE urt_pubib string (str ing) ; 
VRLUE string; ALPHR str ing; ENTRY; 

NAHE--
wrtpubib i t ring 

* SHORT DESCRIPTION— outputs a string to HPIB 

* EXTENDED DESCRIPTION— 
* This routine i s invoked by connand upon parting a connand uhich 
* requires a string te be written to a renote controller (via HPIB). 
* After acquiring the public HPIB resource an output f lag , byte_avail, 
* i s set prior to interrupts uhich allows successive output bytes to 
* be written to tht/Wftp. The output str ing i s iben sent to a string 
* outputting routine uhich returns the status of the string transfer 
* over HPIB (TRUE > tucctssful, FRLSE « unsuccessful). 

tDOC-4 

BEGIN 
acquire (pubib output); 
byte_avail : » TRUE; 
string out ok(string); 
byte_avail":« FALSE; 
release (pubib_output); 

ENO wrtj>ubib_strii>9; 

» INPUTS-¬
* string * output string to be written to HPIB 

* 0UTPUTS--
* output string to HPI8 

* ROUTINES CALLED— 
* acquire 
* release 
* ttring_out_ok 

* ERROR CONDITIONS RND RECOVERY— 
* The paraneter, str ing, nust include a l ine feed a t the last 
* character, otheruise depending on the controller, the bus w i l l 
* continually uait for the next byte to be tent. 
* An output string should not exceed ?? bytes i n length. 
* A nul l string paraneter H i l l issue an SRQ ???? 

* NOTES— 

* AUTHOR— 

***4*aa*ftt*aa*aXft**«*^ 

* INITIRL REFIHEflENI— 
* acquire public HPIB resource 
* set flag to process byte out interrupts (byte_avail) 
* i f string uas output successfully then 
* reset byte_avail flag te stop processing byte out interrupts 
* release public HPIB resource 

aasiftaaftaaaxiaftatft^ 

* REVISION LOG— 

• a a t a a a a l t l a a l a i t a ^ ^ 

DECLARRTION--

http://comE.ni
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jamn.im.potsio IHU, KC 22, m i , IO:BI MI PRGE S S0UT1B.WRK.PD8510 THU, DEC 22, 1983. 10:51 Rn PRGE 7 

1 EJECT; 
COfRiENT 
800C« 

DECLARATION--

BOOLEAH SUBROUTINE output.ok; 

• w -
output oh 

a 
«SHORT DESCRIPTION-¬
* outpute a buffer of data 

» EXTENDED oESCRIPIIOH--
" This function outpute a data buffer addreeeed by outbuf and 
* outbufj i t r . The buffer aize ia deternined by block_out_lgth bytee. 
* I t ur i tcf the f i r e t byte to the HPIB chip uhich i n i t i a t e , a aeriea 
* of interrupts u n t i l blockJ>ut_lgth bytee fron outbuf have been 
* written. The function rcturne IfOJE i f a l l bytee are output success¬
* f u l l y , seal FALSE i f otheruiae ( i . e . device d e a r ) . 

* INPUTS— none 

» HITPUTS— 
* TRUE • a i l bytee transferred successfully 
» FRLSE • inceppletf data transfer 

tDOC-8. 

BEGIH 
IF byte avail THEH 
BEGIH 

outbuf_ptr :* 0; 8 reset ptr for outputting buffer 8 
data out reg :« outbuf&0&; I urite let data byte to chip 8 
IF block'out lgth > 0 THEH 
BEGIN 

uait (block ur i te done); 
IF device.clear THEH 

send (die done); 
BB; 
IF 60 debug THEH 

BEGIH UHEXtblock out lgth ) ; USTRC bytee o u r ) ; CRLF; EHD; 
EHO; " " 
output ok :> byte avail; 

EHD eutput_ok; 

• RuUTIffiS OTLLED-
• uait 
• aend 
a 
• ERROR CBHSITIONS RNO RECOVERY-

» RDIES--
c Tnie routine ie ueed For high apeed data transfer, to HPIB. 
* The buffer (outbuf) can be an individual str ing, preenble data block 
* length uord, postanble data blocfc infomation, part ia l or entire 
« data block,. 

• ROTHOR-

aeaaaaaaxeaaaeaaeaaaetaeeeeaaeaeeaaaaaeeaeaaaxaaeeeaaaaaaaaeaaeaaaaaeeea 

* INITIAL REFIHFJ1ENT" 
* eet buffer pointer (outbuf ptr ) to 0 (Tet data byte) 
* urite f i r e t data byte to HPIB 
* IF burfer sue (block_out_lgth) > 0 THEH 
• uait u n t i l a l l bytee are traneferred or 
* data tranefer ia aborted 
• IF devcie clear occured THEH 
* aend aignal to acknouledge the device clear 
* aaaign atatua of data buffer transfer to function result 

eeaaaaeaaiaaeaaaBxeaaiaaxxaeaaaeaataeaaeaeeeaekaaeeeeaeeaeaaeaaeeeaiaeet 

« REVISION L06— 

aeeea»aaeaBaaaee*aieA*aaxe**exeaaaaaaa*ta*aa*kea»eaeaaaaeaaaaaaeeaeaa*aa 

tOlTH.UO«K.PD!510 THU, DEC 22, 1583, 10:51 Ftn PBCE 8 SOUTU.U0RK.PD851O TKU, DEC 22, 1983, 10:51 RO PAGE 9 

REJECT; 
COnnENT 
SDOC. 

REJECT; 
connENT 
t w o 

KRnE--
next xfer ready 

aetxeaXee*xxeea**ax**x««taaaaaii*a*ee*a»x*xaa*a*aa*a*eaeae*xaa»**xtaxx*a 

NfiflE— 
output preanble 

e i e a x i t e e x a A a a a a a x B a a a e e e a a a a a a a a a a a a x n a a a a a t a a a a t a a e a i e e a x t e t x t t a a t t e a A a 

» SHORT 0ESCRIPII0N--
X 
» EHTEHDEO DESCRIPTIOH-
X 
• IKPUTS--
a 
» 0UTPUIS--
* •r~*™" 
' ROUTINES CALLED--
a 
> ERROR CONDITIONS RHO RECOVERY--
a 

« SHORT OESCRIPIIOH-
" Outpute data block preenble infornation 

* EXTEHDEO DESCRIPIIOH-
* This routine outpute preenble infornation indicating that a block of 
* data ie to fol lou. I t contains "RR" folloued by the nunber of bytee 
a the data block containa. Thia folloua the IEEE 728 etandard for 
* outputting a block of data. 

• IHPUTS-
* lgth « nunber of bytes of data to be output 

« H0TES--
X 
« AUTHOR— 
a 
axexxxxxeeAXtaeaxatxxixxtexxxxxxxxxxxxxxxxaxaxstxxxxxxxxxxxxxxxxaxxxexxx 

« 0UTPUTS--
* TRUE 1 i f preenble infornation uae succeeafully output ever the 
* public bue and there are nore than zero bytes to output 
" FALSE * iF preenble inFomation Failed to be output or no bytee oF 
k data are to be output 

' IHIIIP.L REFIHEnEHT-

xaxaaxxxxxaftxxxxxxxxxxxxxxxxxaxxxxxxxxxxkxxxxxaaaaxaxxxxaxxxxxxxxxtxxxxx 

* A0U1IHES CALLED— 
* output_ok 
* next_xfer_ready 

« REVISION LOC— • ERROR C0H0ITI0HS RHO RECOVERY— 

aaxaxxakaaxxxxaxkxaaxaaxxxaxaxaxaxaxxaxaaaxxaaxxxxxxaaaxxxxataaaxxxxxaxA 
KCLRRATIOH--

BOOLESN SUBRtUIIHE next xfer ready; EHTRY; 
8 
tDOC-8 

» HOTES-
* Thia routine ehould only be invoked by output routinea uhich use the 
« IEEE 728 data block I/O protocol. The routinea uhich output 8510 
* internal binary fomat (3-uord conplex) or IEEE 32- or 64-bit 
" floating point fomat use thia nethod of traneferring data over the 
« public HP-IB. 

BECIH 
8 uait for BO interrupt after laat byte of laat xfer & 
BO 
UHTIL (outbuf_ptr>block_out_lgth) OR 
HOI byte_avail OR devlce_clear; 

next xfer ready :* byte avail AHD HOT device clear; 
IF out Ib'debug THEH 
BEGIH 

IF NOT byte avail OR device clear THEN 
USTRC'abort block xfer") ELSE 
USTRC'ready for block xfer" ) ; 

CRLF; 
END; 

EHD next_xfer_ready; 

« AUTHOR— 

aaxaafcaeaaxaaaeaaeaeekaateateeaaaaeaxaaaaxiaiaaeaaeeaaeaeaaaeaaeeaeaaaaa 

« INIIIRL REFIHEnEHT--
* eetup 4 bytes for preenble infomation (preenble) 
" put "HR- in the upper 2 bytes 
* put nunber of data bytes in louer 4 bytes 
k set the nunber of bytes to be output to 4 (block_out_lgth) 
* set the data output pointer to the preenble infornation (outbuf_ptr) 
* set flag that indicates a block transfer (byte_avail) 
* cal l routine to output preanble infornatlon 
* IF preanble infomation i s output successully and nunber of data 
* data bytes to transfer > 0 THEH 
* return TRUE 
« ELSE 
» return FALSE 
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* REVISION LOG— 
* 

DEClflflflTIOH— 

BOOLEAN PROCEDURE output_pr«a«ble(lgth); VRLUE lgth ; INTEGER lgth; 
i 
IDOt-1 

BEGIN 
DOUBLE preanble; 
IF BO debug THEN 

BEGIN 
WTR("outp«t l g t h - } ; IMEX(lgth); CRLF; 

ENO; 
prvanblt :* 223*10000 M lg th ; Z. NR (IZ3*.1) followed by lgth i. 
block out lgth : = 3; 
STPNTR (outbuf, MKStprwnble)); 
byie avail ;* TRUE; 
output_oreanble : = IF output_ok ANO (lgth > 0) THEN 

next xfer ready 
ELSE 

FRLSE; 
END output_prsai*le; 

THU, DEC 22, 1983, 10:S1 Rfl PRGE 11 SOUTH. WORK.PD8S10 

•EJECT; 
COflnENT 
woe* 

* SHORT DESCRIPTION¬
* 
* EXTENDED DESCRIPTION-
t 
* IHPUTS-
a 
* OUTPUTS¬

* HOTIHES CALLED-¬

* UttOR CONDITIONS RND RECOVERY 

* 
"NOTES— 
a 
* AUTHOR— 
a f t a x a t a u t a a a a a a a a a t t t ^ 
• 

* DCNIAL REFINEHENT--
a 
aaaaax*Aataaaata aatax>ataa*ft»xi*tt^ 
a 
* REVISION LOG¬
* 
t*aaaaft*ta*ataaataasa*aaaaaaaaaatatBftattaBtatatatataaiaaaaaaa**.taaaaat*s 
KCLfMRTION-

PROCEOURE dunp binary ( i r c . l g t h ) ; 
VALUE t r c , lgth ; OOUBLE ere; INTEGER lgth ; 

X 
»DOC-i 

BEGIN 
STPNTR (outbuf,trc) ; 
block_out_lgth :« l g t h - 1 ; 
output_ok? 

ENO dunp.binary; 

SOUTIB.UORK.P0851O 

IEJECT; 
C01MENT 
1D0C+ 

THU, OEC 22, 1983, 10:51 fill 

t**atat*a*****ti tttataaaataai 

SHORT DESCRIPTION— output IEEE binary f loating point fomat 

EXTENDED DESCRIPTION— 
This routine u i l l convert our internal binary floating point 
representations to IEEE binary floating fornat, buffer the converted 
values, and output each buffer u n t i l the requested data block has 
been converted. binary f loating point representations that 
can be cenvertecfto IEEE fornat are our 3-uord conplex (48 bits) and 
our 32-bit reals. Integer values are output as straight binary 
2's conpltnent fornat (via dunp_binary). 

The IEEE binary floating point fomat u i l l be output m either 
32 bits or 64 bi ts depending en the desired IEEE output fomat. 

Renova'l of IEEE floating pt . buffer w i l l slou the data transfer 
rate by a factor of at least 3. 

INPUTS--
sre * addrtss of data block to be output 
lgth * nunber of points in data block ( t r c ) 
src_type » internal data type of each point ( i . e . 32/48-bit fornat) 
dest_type* IEEE output uidth ( i . e . 32-bit single, 64-bit double) 

OUTPUTS-
IEEE binary floating point representation of outputted data block 

ROUTINES CALLED— 
dufip_binary 
output_ok 

ERROR CONDITIONS ANO RECOVERY-

NOTES— 
IEEE (tingle precision) binary floating point fornat i s as follous: 

I +/- I exponent ' I nantissa 
+ 

31 30 23 22 

32-bit fornat it/ 1 -bit sign, t - h i t biased exponent, 23-bit fraction 
whose conplete value n i s interpreted as follows: 

(a) i f e*p=255 and nanttX) then n»not a nunber 
(b) i f exp=255 and nant"0 then n « ( - 1)"t , ( i n f i n i t y ) 
(c) i f 0*exp<255 then n=Mrs»r(exp-12?)*(1.Mr>i) 
(d) i f exp=0 and n*nt<>0 then n=(-irs 4 2"(-126)*(0.nant) 
(e) i f exp'* and f»0 then n«(-1)"s»0 — 

3QUTIB.IHJRK.PD8510 THU, DEC 22, 1983, 10:51 fill PAGE -13 

* IEEE (double precision) binary floating point fomat i s at follous: 

* | +/- ) exponent I nantissa I 

« 63 62 52 51 0 
* 
* 64-bit fornat u/ 1-bit sign, 11-bit biased exponent, 52-bit fraction 
* uhosc conplete value n is interpreted as follows: 
• (a) i f exp=2047 and nantc>0 then n*not a nunber 
* (b) i f exp=2047 and nant»0 then n = ( - l T s ' t i n f i n i t y ) 
* (c) i f 0<exp<2047 then n=(-ira*r(exp-10Z3)*(1.Mnt) 
* (d) i f exp«0 and nantoO then n«(-1 TsTt-1022)*10.nant) 
* ( t ) i f txp»0 and f«0 then n«(-1)As*0 

* (re: COMPUTER, Harch 1981, pp 51-62 (IEEE journal)} 
a 
* AUTHOR— 
* 
it*aaataataaaaaaaaaat«aa*****takiai>aaaaaaaaaasas*ataataaataaataaaaaa***a 
a 
* INITIRL REFINEHENT— 
* 
aaaftaaaaaaaaaaataataaaaaaaaaaaiaaaaaaaaaaaaftaftatataaaaaaaaaataaaaaaatttt 
* 
* REVISION LOG— 
a 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaftaaaaa* 
KCLARRT1QH--

PROCEDURE dunp_ieee (sre,lgth,src_type,dest_type); 
VRLUE sre,lgth,six type,dest type; 
DOUBLE sre; INTEGER lgth.src type,dcst_type; 

I 
IDOC-1 

BEGIN 

& tt bytes of buffer i INTEGER COHSTRNT nax buf 512; 
INTEGER POINTER data blk=srt; 
DOUBLE database, data_buffer; 
OOUBLE hi word, lo uord; 
INTEGER nantissa«la_uord+2, 

iten cnt, 1 tracks the nunber of points converted & 
i , I pointer to current value in data tlock 1 
x, 8, pointer to current byte in data buffer & 
width, 1 • bytes per IEEE value I 
i_debug, 
bias, shft , exp copy, exponent * hi.uord; 

BYTE sig*_ext; 
BCOLERN nax_exp, n*g_nant, buffer_ok; 

SUWOUTItiE deer exp; 
BEGIN 
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nantissa LEFT (Mantissa,1); 
exponent :* exponent - 1; 

END decr_exp; 

BOOLERH SUBROUTINE neu fornat; 
KGIH 

IF nantissa*) THEH 
exponent 0 

ELSE 
BEGIN 

I f (neg nant:*(nantissa < 0 ) ) THEH 
BEGIN" 

IF nantiasa > X 8 0 0 0 THEN 4 nax. neg. nantissa (-32768) 4 
BEGIN 4 f i x nantl i ia to be negated & 

nantissa : » ARIGHT (nantiosa.l) ; 8> to pos- value 4 
exponent :« exponent • 1 ; 4 adjust exponent 4 

ENO; 
nantiua :* -nantiiea; 1 negate to get positive nunber 4 

EHD; 
nantiua := LEFI(nantissa,1); i s h i f t out sign b i t 4 
IF nax_(xp THEN & f i x sign/nag. nantissa fornat & 

nantli ia RIGHT(nantissa,1); 4 for nax. neg. exponent & 
I*1U NOT TBIT(nantissa,15) AND (exponent > 0 ) DO 

dtcr exp; 
IF (exponent > 0) THEN 

decr_exp; 4 s h i f t out i n p l i c i t 1 4 
lo j jord :* LEFT (lo_uord,shft); 4 align nantissa 4 
hi'uen, : = LEFT (hi 'uord.shft) ; 4 align exponent 3> 
If'neg nant THEN ~ 4 sign b i t for nantissa 4 

hi_word := S8IT (hi_uord, 31); 
hi uord :* h i uord OR lo uord; & conbine exp. and nant. 8* 

EHD; 
data_buffer :* w r t j l i e p j f o l (data.buffer, n i j i o r d ) ; 
x :*"x+4; 
IF dest_type = output_ieee_double THEH 

BEGIH & pad out precision t i / O i 
data j juff t r :* urt_diep_dbl (data_buffer, 0) ; 
x :="K*4; 

END; 
IF out ib debug THEN 

BEGIN 
FOR i debug :« i TO i«2 DO 

UHEN(data b l k [ i debug)); 
lfflEX(iten cnt); LIHex{hi word,8); CRLF; 

END; 
hi uord := lo uord :* 0 ; 
I f " ( i t e n cnt=lgth) OR (x*nax_buf) THEN 

BEGIN & buffsr f u l l or end of data block & 
black out lgth := x - 1 ; 
STPHTR (outbuf, data_baie); 
neu_fornat := cutput_ok; 
data buffer :> data bate; & reset to beginning of buffer & 
x : = " 0 ; 

EHD 
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ELSE 
new_fornat :• TRUE; 

ENO new"fornat; 

IF BO debug THEN 
BEGIN USTR("IEfE output"); CRLF; END; 

IF (data base:=data_buffer;"rcquest_nenory(nax_buf)) • 0 THEN 
fatal Texceeded available nenory)' 

ELSE 
BEGIN 

hi_uord := lo_uord :=0; 
i 7= x i ten cnt :» 0; 
buffer ok:«TRUE; 
IF dest type * output ieee double THEN 

BEGIN" 
bias :* 1023; 
thf t : « 4; 
uidth:= 8; 

ENO 
ELSE t output ieee single - 32-bit fomat I 

KGIN 
bias :* 127; 
tHft :* ?; 
uidth:= 4; 

END; 
IF src_type * output_fron_integer THEN 

dunjTbinary ( t rc . lgth) ~ 
ELSE 
IF sre type « output fron uter3 THEN 

KGIN 
UHILE (iten cnt < lgth) ANO buffer oh DO 
BEGIN 

exponent :* (sign ext:'data blk[i*2)) + bias; 
IF (nax_exp := (exponent < 0)) THEN 

exponent :* exponent • t ; & nax ieee exponent value & 
exp_copy :* exponent; 
nantissa :* data_blk[i*1J; & get nantissa of real nunber 4 
iten cnt : = iten'ent « uidth; 4 point to next real nunber 4 
IF (buffer ok:*neu fornat) THEN 

BEGIN 
exponent := exp_copy; 
nantissa : = data_bik, i j ; 4 get inag part of value & 
iten_cnt : » iten_ent * uidth; 
buffer ok :» neu'fomat; 

END; 
i : e i*3; 4 point to next 3-word conplex 4 

END; 
ENO; 

release_nenory (database); 
END nenory request ok;" 

END dunp_ieee; 

SOUTIB.U0RK.PD851O 

IEJECT; 
connEHT 

SDfiC* 

mnE— 
dunp ascii 

THU, DEC 22, 1983, 10:51 I 

****Aafloi****ii***ii.******itii*****i 

SHORT DESCRIPTION— 
output data block i n ASCII fornat 

EXTENDED DESCRIPTION— 
This routine u i l l output a block of data in uhich each data point 
w i l l be output as an RSCII string (Septrated by linefeeds). 
Each data point u i l l be individually converted to RSCII strings and 
output to HPIB. *onpiex data points u i l l be output as a string of 
real/inag pairs. 

* IHPUTS--
a t rc * address of data block to output 

lgth • nunber of ASCII strings being output 
src_type = internal fornat of data block to convert tD ASCII 

OUTPUTS-
ASCII bytes to HPIB 

ROUTIHES CALLED— 
next_xfer_ready 
append_ch" 
fornatJ)_cnpx 
fomat_real 
fomaOnteger 

ERROR CONDITIONS AND RECOVERY-

MOTES— 
Strings output contain 18 characters ( this includes decinal point, 
sign, and exponent). 

l*Jt*ll*l*l**t**lt*i 

INITIAL REFIKEnEHT— 

tiiii*********: 
DECLflRATION--

1***1**1***11***1***1**! 

tl*0111111*tl**l*«l**t»t I 

S O U T I B . U O R K . P D S 5 1 0 THU, DEC 22, 1983, 10:51 RH 

NFILE ffnt.uork; 
NFILE fst ring.work; 
IHTEGER COHSTRNT nax loth : * 4 0 ; 
DOUBLE CONSTANT fnt code : = Z3000120R; 
INTEGER d a t a j t r ; 
BYTE ARRAY ascii [-1:nax_lgth]; 
RlPHR str_value; 

BOOLEAN SUBROUTINE strwg_sent; 
BEGIN 

append ch (str value,10); 4 append LF 4 
IF (byte.avail":" next_xfer_ready) THEN 

string^sent := string out~ok ( t t r value) 
ELSE 

ttf ing_t*nt : « FRLSE; 
END t t n n g _ t t n t ; 

IF SO debug THEN 
BEGIN IJSTRCfiSCII output"); CRLF; EHO; 

a s c i i l - 1 ] :* nax_lgth; 
strvalue := RORS(ascii); 
data_ptr :« outbufj>tr : » 0 ; 
block out lgth :* - 1 ; 
byte_avail : = TRUE; 
IF trc type • output fron user3 THEN 
BEGIN " 

USER3 POINTER data blk « sre; 
lgth :• lgth*3; 

4 str uidth = 18 4 

4 4 pts*6 * Npts*2(r/i)*3 & 

ctr value:*fomat 3 cnpx(data blk(,data_ptrj,str value,fnt code) 
U H T I L ~ H O T stringrsent ' O R ((datajitr:sdat»_ptr*$) >s lgth) ; ~ 

E H D 
E L S E 
I F sre type - output fron integer T H E N 
B E G I N 

I H T E G E R P O I N T E R data blk = t rc ; 
00 

t t r value: "fomat intcger(data blk[data_ptr],str_value,fnt code) 
U N T I L ' N O T string tent O R ( ( d a l a j i t r : = d a t a j , t r * 1 ) >= lgth ) ; 

E N D ; 
E N D dunp_a«ii; 

PROCEDURE dunp ascii (sre,lgth,sre type); 
VfiLUE src,lgtli,src_type; DOUBLE'src; INTEGER lgth,src_type; 
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«XJECT; 
COnnENT 
lODCt 

THU, DCC 22, 1913, 10:51 M WGE II 

t********«*a**t***«**a«i«*t*ti* 

SHORT DESCRIPTION-¬
outputs a block of data over HPIB to J sytten controller 

EXTENDED DESCRIPTION— 
This routine u i l l output a rcquetted block of data fron the 1510 to 
a systen controller over HPIB. Data transfers u i l l occur at a high 
•peed, approxianately 100 woec/byte depending one of the follouing 
output formats for each data point: 

S510 internal binary data fornat 
- 3-uord conplex (1G-bit inag, 16-bit rmal, 16-bit titponent) 
- 32-bit f loating pointing point 
- 16-Bit integer 

IEEE floating point binary (converted fron 8510 internal Fomat) 
- 32-bit fomat ( I - b i t exponent, 15-bit nantissa oign/nag) 
- ( 4 - b i t fomat (11-bit exponent, 52-bit nantissa sign/nag) 

RSCII (converted fron SS10 internal fomat) 

The f i r s t uord output u i l l be a length containing the nunsjer of 
bytes being output. For exanple, 1206 bytes for a 201-pt. conplex 
data block output in binary fornat, or 3216 bytes for a 210-pt. 
conplex data block output i n IEEE 64-bit f loating point fornat. 

R poetanble is output tbpendiM on the requested output block fomat 
indicated by the uoer connand ( i . e . CRC, chttkmm at and of block). 

INPUTS-
src 
lgth 
trr_fomat 
dest fornat 

* address of data block to output 
• nunber of bytes i n data block 
> internal fomat of each data point 
* output fomat of each data point 

QUTPUTS--
causcs data to be output to HPIB 

ROUTINES CRLLED--
acquire 
release 
output_prcanble 
outputjwstanble 
dunp_bmary 
dunp_ascii 
duru>_ie« 

ERROR CONDITIONS RNO RECOVERY— 

NOTES-
ASCII block transfers contain 18 character* per data point (real, 

:WTII.III*K.PD8510 THU, oec 22, IJH, io;si RR PRSE 19 

* integer, quad) and 37 characters per real/inag data point. 

* RUTH0R--

aaaas**ata*aaaax*tata*aaB*aaataaaftaaaaaa»*ftaaaaattaataaaaaaa*aaaaaatafcaa 
• 

» INITIRL RCFINCnCHT— 
* acquire public HPIB resource 
* conpute length uord depending on desired output fornat 
* output length uord (sett HPIB "block node" output f l a g , BYTE_RVRIL) 
* output data block expending on desired output fornat 
* IF output fornat specifies a ptttanble THEN 
* output pottanfale infomation at end of data transfer 
* clear HPIB "block Met" output f lag , BYTEJWAIL 
* release public HPIB resource 
a 
•UttttaaSaaittrt 
a 
* REVISION LDG-

*tax*a*aa*aaaaaaaaft*K>**aaaaaaaaaat*a*x*a*taa*aaaaaa**ft**aaaaa»t***t*ta*. 
DECLMtflTION--

PflOCEHIRE output block ( t rc , •rc_f*rnat, dest fornat) ; 
VRLUE t r c , s i r fornat ,out fornat; DOUBLE t rc ; 
INTEGER t r c fornat, dest fornat; ENTRY; 

4 
IDOC-4 

BEGIN 
INTEGER i t e n c n t ; 
acquire (pubib output); 
IF ttttjtrntt"* outputbinary THEN 

i ten cnt :• array eize 
ELSE 

BEGIN 
iten_cnt :* rwnbtr_of_pointt; 
IF src_fomat « output_frw_uter3 THEN 

iten"cnt :« 2"iten cnt; 
END; 

IF dett fomat 1 output ieee tingle THEN 
i t t n cnt :» RLEFTdten cntT2) 4 Nptt » 4 = IEEE 32-bit conplex 4 

ELSE " 
IF dett fornat > output ieee double THEN 

iten.cnt : « «UFT(iten_cnt73); 4 Nptt * 8 * IEEE 64-bit conplex 4 

IF 10 debug THEN 
BEGIN USTAl"output addr < H ) ; UHex(trc,8); CRLF; ENO; 

IF det1_foraat < output_ascii THEH 4 do not output block preanble 4 
dunp ascii ( t rc , i tcn'ent, sre fomat) 

ELSE 
IF Mitput_preantalt (iten cnt) THEN 
BEGIN 

IF dest_fomat • output_binary THEN 
dunp_binary (six, iteii_cnt) 
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ELSE 4 IEEE fomat 4 
dunp ieee (sre, iten cnt, sre fomat, dest fomat) 

END; 
byte avail : » FRLSE; 
IF SO debug THEN 
BEGIN" 

USTRfend output"); CRLF; 
END; 
release (pubib_output); 

END output_biock; 

THU, DEC 22, 1983, 10:51 RH PRGE 21 S0UUB.UORK.PD8S10 

NEJECT; 
CDBflENT 
IDOC* 

* S H O R T P E S C R I P T I O N -
* outputs status word over public HPIB 
a 

» EXTEHOED DESCRIPTION¬
* This routine outputs the status word (prinary status byte and 
* extended status byte) to the controller. I t then clears the status 
* word (terial_poll_status) and clears the chip"s serial pol l register 
* as i f a serial pol l had been done. This allows the user to service 
* an SRQ either by a serial poll or outputting the status word. 
* However, a aerial poll w i l l only clear the prinary status byte of 
* the status uord (HSByte) and leave the extended statue byte alone. 

* R reserve ttatua word uhich nay contain any current status after 
« an SJtQ has bean asserted but not serviced u i l l be copied into the 
* actual status word and issue any pending SWTs found i n that 
* reserved status, 
a 
* INPUTS- none 
a 
* O U T P U T S — public H P I B status word 
a 

* R O U T I N E S C R L L E D " 
* acquire 
* release 
* output_ok 
* oet_serial_poll 

* E R R O R C O N D I T I O N S R N O R E C O V E R Y — 
a 
* N O T E S — 
a 

* AUTHOR-* 
a 

a*«aa*aa*aaa*aa*«at*a*aa*»aa««a»*««a****.a*«**ta*aa*aa**a**»*»«**a*aaa*** 

a 

* I N I T I A L R E F I H E H E N T -
* acquire public HPIB resource 
* output status word 
* clear t t a t u i uord and HPIB status register 
* IF reserve status uord has bits set THEN 
* copy reserve status uord into actual status uord 
* and issue any applicable SRQ's (via SET_SERIRL_POLL) 

I *********************: ,****t*tlt******1 

* REVISION LOC— 
* July 18/83 - Output status as 2 byte values in RSCII fom operated 
» by a conna: EX 1457 (base 10) * "005,177"(LF> 
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* Output status string in. the Following order: REJECT; 
* "<status byte>,extended status byte>" 
• 

COnllEHI * "<status byte>,extended status byte>" 
• (DOC< 

OCCLRBITION- MFfflE— 
output tape 

PROCEDURE output.atatus; ENTRY; eaaaaaaaXaeaeaeeaaaaaeeaeeeaaaaaaeaaaaeeeeeeaeaeaaaaaeaeaeaaaaaaaaeaaaaa 

• SHORT DESCRIPTIOH--

KGIH « EXTENDED DESCRIP1I0N--
BYTE POIHTER status_ptr; * 

BYTE RRRRY status.array [0:8); " 1HPUTS-
RLPHfi status etring; t 
IKTEGER status J iart ; « 0U1PUTS— 
acquire (pubib output); a 
STPHTR ( s t a t u i j t r , RORS(serialj>oll_st,t,u,)); « WUTIHES CULLED— 
stat«a_stnng := RDRS(status_array); * status'arrayfo] :• 8; & length byte I » ERROR COHOITIOHS RHO RECOVERY— 
status_arrayl4] : « ' , ; 8, seperator 4 • status array[S) := 10; 4 line feed & « MOTES— 

. status j a r t : s HTEGER<itJtu«_ptriO») AND JOOFF; 4 LSByte, nask extn 4 * 
status array[1J :* (statul_part/100) t 48; ' RUTHOR-
•timZarray[2] :« ( (a tatus jar t KX 100)/10) • 48; * 
status array[3] :* (status_part ROD 10) • 48; aaaaaaaesaaaaaeaeeaeaeaaeaeateaaaaaeeaaaaeaaaaeaeaaaaeaeaaeasaeaaeeaeaaa 
s t a t u s j a r t :• IHlEGERUtatusjitrdl) RHO I0OFF; 4 IBByte, naik extn 8. a 
rtatus arr»y[5] := (statua_part/100) * 48; • IHIIIRL REFIKHEHT" 
•tatus^arrayibi :• ((etatu,_parl IIOO 100J/10) » 48; a 
statu, array[7] : « (ltatus_part 1U0 10) * 48; aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaa 
IF spoil debug THEH a 

BEGIH • REVISION LOG--
IBTR("OJ="); a 
MSTR(status etring); eea«a«aeaeeeaaaaaaaaeaaaeeaaeaaaaaaeaeeesaeeeaaeeaeeaaaaaaeaeeeaeeeaaeaa 
U h W s e r i a l j o l l natus) ; tCCLRMIIOH--
ait-. ; 

EHO; PROCEDURE output tape ( f i l e type, f i l e id ) ; 
pyte.evail := TRUE: VRLUE f i l e type, f i l e i d ; ' INTEGER f i l e type, f i l e i d ; EHTRY; 
string_out_ok (statua_string); 8. " 
s e r i a l j o l l atatus := a e r i a l j o l l reg := 0; 8. clear statue uord 8, IDOC-8 

byte_avail 7= FALSE; release (pubib output); BEGIN 
IF s e r i a l j o l C e x l <> 0 THEH ITI!£ ftpngr.uork; 

set_senalj>oll (0); & get neu etatus, i f any 8. IHIEGER COHSTRHT recort.sz := 256; 
EHD output.status; acquire (pubib_output); 

release (pubib~output); 
END output_tape;~ 
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REJECT; EKDl 
ccnrtEMT 
1CDC. 

HfinE-- • OLD VERSION- OF OUTPUT.STflTUS — 
hpib talker * output integer value in 2 bytes 

aeaaaaa'RaaaaaaaaaaaaaKaaaaaaealiaaaaaeaaaaaaataaaaaaaaaaaaaftaaaaaaaaaaaaa a 
a •PROCEDURE output status; EHTRY; 
" SHORT DESCRIPtlOH-- "BEGIN 
e * acquire (pubib output); 
» EXTEHOSD OESCKIPTIOH— « IF spoil debugTHEH 
* « BEGIH SsiRC'outout status"); IfflEHlserialjoll status); CRLF; EHD; 
• IHPUTS" > STPHTR (outbuF, P,DRS(senal_poli status)): 
i ' block out lgth := 1 ; 
• OUTPUTS-- * byte_avail :* TRUE; 
* ^""!"™" • output_ok; 
« ROUTINES CULLED— 11 serial j o l l status :• s e r i a l j w l l reg : « 0; & dear status uord & 
* « byte.avail :• FRLSE; 
« ERROR CONDITIONS RHO RECOVERY— * release (pubib output); 
a « IF e e r i a l j w i r e x t <> 0 IHEH 
« KOTES-- • set_serial_poli (0); 4 get neu status, i f any 8 
a •END output_status; 
» RUTHOR— 

aaaaaaaaaaaeeeaaeeaaaaaaaeaaeaaaaaaaeaeeeaAaaaaaaaaaeaaaaaaaeaaaaaaaaeaa 

• IHIIIRL REFIHEHEH1--

eataaaaeeutaeaeaaaaaaaeaaaaaataaaaaaaeaaaaeaaaaaaaaaaaeaaaaaaaetaaaaaaaa 

« REVISIOH LOG— 

aeeeeeeaaeeaaeeaeaaeaaaeaeaaeaaaaaaaaaaaaaaeaeaaaaaeaaaeeeaaeaaaaaaanaax 
PECLRRRTIOH--

PROCEDURE npib.talker; EHTRY; 

800C-4 

BEGIH 
byte_a»ail := FRLSE; 
signal_init (block_read_done.O); 
signal_init (hpibjjyte_0ut,0); 
signal_init (dvc_done,6); 
resource_init (pubib_eutput); 

loop: 
uait(hpib byte out); 
IF BO debug THEN 

BEGIN uSTRC'urile FIFO h p i b . t l k " ) ; CRLF; EHD; 
u r i t e _ f i f o (public_ib_Fifo, hpib_tik); 

GO TO loop; 

EHO bpib_talker; 
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F0U1IB2.UHK.PDS51O IHU, KC 22, 1913, 10:51 Ml PAGE 1 COU1PUT.K1M.PDB510 IHU, DEC 22, 1H3, 10:52 An PAGE 1 

EXTERNAL IHTEGER COTslEHI 
o u t b u f j j t r . l , I output fata block buffer pointer I Constants nust correspond to cases in {OUTPUT. 
block out Igth.L; I output date block length ( « bytes) I ; 

EXTERHRL BiIE POIHTER IHIEGER CONSTANT no_output • 0, & output selection I 
outbuf. L; I output set , block u n t e srce. ( ta lk) I active _output • 1 , 

EXTERHRL BOOLERH etatus'output • 2. 
byte_avaii.L, fornatted_outpgt > 3, 
eevice_clear. 1; data_output • 4, 

rau1_output » 5, 
rau2_output ' I, 
rau3j»utput • 7, 
ra«4j>utput * >. 
nenory_output • 9, 
error_output « 10, 
plot_output • 11, 
id_output " 12. 
DC_«1pZ_ovtput • 13, 
Mrttsr^putput " 14, 
cal_coeff1_output • 15, 
cal_coeff2_output • I ' . 
cal~coeff3~output • 17, 
cal~coefF4~output " 1«. 
cal_coeff5jM1put • 19, 
cal^ewffojyjtput • 20, 
cal_coeff7„output • 21. 
cal_Mefft.,output " 22, 
cal.coeTf9_eutput " 23, 
cal_coeff10_output • 24, 
cal~coeff11~output ' 25. 
cal_coeff12~output • 2 ' . 
hey'output ~ « 27; 

IHTEGER COHSIAtlT no_inp.it * 0, I input Mlection I 
fornatted_input • 1 , 
•ata^input • 2. 
rau1_input » 3, 
rau2~input « 4, 
reu3_input • 5, 
ra«4_input i (, 
nenory_input » 7, 
plot_input t 1, 
caI_eoeff1_input " 9, 
cal~coeff2_input » 10, 
cal_coeff3_input ' 11, 
caI_coeff4_input • 12. 
cal_coiffS_input » 13, 
cil_coeff6_input • 14, 
cal_coeff7~input • 15, 
cal~coeffl~input ' 15, 
eal_coeff9_input " 17, 
cal_coeff10_input ' 1S, 
cal_coeff11~input » 19, 
cal~coeff 12_wput • 20; 

INTEGER COHSTRNT output.binary • 0, t output_typc & 

C0UTPU1.UORK.PDS51O IHU, DEC 22, 1913, 10:52 RH PAGE 2 FOUTPUT.U0RK.P0S510 THU, OEC 22, 19S3, 10:52 RB PAGE 1 

ootput_ieee_single :* 1 , RFILE coutput.uork; 
output_ieee_double :* 2, 
output ascii : « 3; PROCEDURE block output! address ) ; 

INTEGER COHSTRHT outputjpon_integer :« 1 , I eource of oats & VALUE address: 
output~f ron'real :* 2, DOUBLE address: EXTERHRL, L; 
Output~fron~uoer3 :* 3, PROCEDURE nul l block output; EXTERNAL. L; 
output_f ron_quad :* 4; PROCEDURE pub ib output select( selection ) ; 

VRUIE selection; 
INTEGER selection; EXTERHRL. L; 

PROCEDURE pub ib fomat select! type ) ; 
VALUE type; " 
INTEGER type; EXTERHRL. L; 

SUBROUTIHE pub ib output: EXTERHRL. L; 
PROCEDURE pub ib input select! selection ) ; 

VALUE eelection; 
INTEGER selection; EXTERHRL. L; 

SUBROUTIHE pub ib input; EXTERHRL. L; 

http://no_inp.it
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IOU.PtfT.U0RK.PDI510 THU, KC 22, 1913. 10:52 Afl PRGE 1 

nfiKL.P, "output" 
BEGIH 

•FILE eoutput.uork; 
•FILE f act ive2. work; 
•FILE cnegib.uork; 
tFILE futil3.work; 
•FILE futi l2.uork; 
•FILE cchtable.uork; 
IFILE fchtable.uorh; 
•FILE fcbdata.uork; 
•FILE fcontvar.uork; 
•FILE foutib.uork; 
•FIU fpubib.uork; 
•FILE fplotttr.uork; 
•FILE f screen, work; 
•FILE fkernel.uork; 
•FILE crins.twrk; 4 for entryjrtr i ft^r ia-ity 
IFILE fcontrol.work; 
•FILE ctraceO.uork; 
IFILE ftr.ceO.uork; 
•FILE fatables.uork; 
•FILE f narker. work; 
•FILE f s t r i n g . w r k ; 
•FILE ffnt.uork; 
•FILE ftopkbd.uork; 
•FILE f u l . w o r k ; 

4 for en t ry_ array & 
4 for tend 4 

and block_irrput_eonplete 4 
& for abortusueep 4 

for uudats^f and updatejJ 4 
4 for part ial 4 

A for fornat_table 4 
4 for nkr_anplitt.de 4 

4 for foniat_rfal 4 
4 for key_token 4 

4 for cal_array_addr 4 

S0UIPUT.tfiRK.PDS510 THU, DEC 22, 1383, 10:52 Hll PRGE 2 

REJECT; 
COfinENT i n i t output 
*t*a**a*aaaaataa*aaa*Aa*a*a**a*aa***aaaaa*At*.atftaaaa«*A*aaat*AFt****aaaa* 
* 
taaaatAaaaaaaftAAaftaa-Aaaaaataaaaaaaxtafteaattaaaaataaeaaaaaaaaafijaaaaatat 

SUBROUTIHE i n i t j w t p u t ; ENTRY; 
BEGIH 4 init_output 4 

pnor_output_ielaction :* output_telection :• no_output; 
trensfer_type ;» output_binary; 
input selection := no__input; 

END; 4 I n i t output 4 

INTEGER CONSTANT etnng_iize : « £4; 

INTEGER COHSTRHT byte*j>er_conpltx : « fi, 
bytes_per_display : » 4; 

INTEGER output_aelection, 
p rio r_ou tpu t , t e l e ction, 
inpuOel ic t lon , 
transfer_type; 

S0UTPUI.U0RK.PD851O THU, DEC 22, 1983, 10:52 RH PAGE 3 

•EJECT; 
CCWrENT 
* * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * i * * * i 

***.ajt*»*i**t**oa»"a*a*fta*aaasa*s**»*a*i 

PROCEDURE block output( addreis ) ; 
VRLUE addrett; 
DOUBLE address; 
BEGIH 4 block_cutput 4 

eutput_block( address, 
output_fron_user3, 
transfer type 

) ; — ~ 

ENTRY; 

END; 4 block_output 4 

SOUTPUT.UORK.P0851O TKU, DEC 22, 1983, 10:52 AH PRGE A 

NEJECT; 
COflflENT nul l block output 
* t a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * I * * * * * * 

A*sa*anaa**»*AS*anaiiaaiiaa»a*t««**i«aA*a*i 

PROCEDURE null block output; 
BEGIN 4 rwll_block_output 4 

END; 4 null_block_output 4 

iii*****a**t»*************** 

ENTRY; 

http://ftr.ceO.uork
http://nkr_anplitt.de
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JWTPU1.U0RK.KIB510 

REJECT; 
ttrfflENT 
a*aaa****aaaaa, 
1 
aaaaeaaaaataaaf 

IHU, DEC 72, 1913, 10:52 Rfl PAGE S 

laaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaia* 

PROCEDURE array output( source }; 
VRLUE source; 
INTEGER eource; 
BEGIN i arrayjiutput 4 

block_output( entry_chjdouble( eource ) ); 
END; i arrayjMJtput 1 

JOUTm.im . P M 5 1 0 THU, DEC 22. 1983, 10:52 Rfl PRGE 6 

•EJECT; 
COIflEHT 
aaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaat 
a 
**ttaa*aaataaa*aaateaaatataaaaaaaaaaattaaaaaaaaaaaaaaa*aaaaaaaaa*aaai*at 

PROCEDURE output narker value; 
BEGIN 4 output jiarkerevalue 4 

BYTE RRRRY Mrtput_array[-1:strini_iize); 
BLPHft eutpu t~tt r ing; 

4 i n i t i a l i z e ft ring 4 
output_string ;x RO(tS( output_array ) ; 
•utput'string : » init_ttrif»g("DUtpTrt_.atring, itring_oize ) ; 

Hrt_pufciB,ttrin«}£ append^ttring. ftrMt_3_cn*w( nkrvalue, 
•utput^tt r iM, 
forrta Stable f 

outc*rt_for»at 

END; 4 s*rtputjwrtu»r_valu« 4 

50UTP Ui.UORK.PD8S10 THU, OEC 22, 1983, 10:52 RH PHGE 7 

REJECT; 
connENT 
***aaataaaaaxt*t**a**a**aa*aaa*a»aj 

t t*aaaa*a****tt**Ati laaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa* 

PROCEDURE output key; 
BEGIN 4 output key 1 

BYTE RRRRY output_array{-l:string_si2e]; 
ALPHA o u t p u r i t n n g ; 

4 i n i t i a l i z e string 4 
Output_strmg : « ADRS( eutput_array ) ; 
output_string in i t_str ing( output^strin;, strmg_size ) ; 
urt-pubib stringL^nend ch? fomat_integer( 

*" key_token, 
output_stnna, 
fomat~table[output integer fornat] 

) . 
neuline 

) 
) ; 

END; 4 outputjtey 4 

S0UTPUT.U0RK.PDSS10 THU, DEC 22, 1983, 10:52 f 

•EJECT; 
COflfiEHT output rau 
aaaaaaaaaaaaaaaaaaaaaataataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
a 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaaa 

PROCEDURE eutput_rau( arrayjiunber ) ; 
VALUE array nunber; 
INTEGER array'nunber; 
BEGIN t output_rau 4 

INTEGER paran_intJex, 
array^count; 

arrayjrount := 0; 
paran'index :» first_acquisition_jaran: 

UHILE ( t para«_in4fi< <> last_acquisitien_paran ) RND 
( array"count <> array nunber ) 

) DO 
BEGIN 4 uhile 4 

. I f TBIT[ -.h.paran_index., eurrtM_entry_eh - 1 ) THEN 
array_count array_coun*. • 1; 

paran index :» paran index • 1 ; 
END; 4 while 4 

I f array_count « array.rwnber THEN 
block~output( rau base [paran index-1] ) 

ELSE ' 
BEGIN 4 else 4 

uarnt array_unavailable ) ; 
null block output; 

EHD; 4~else 4 

END; 4 output,rau 4 

http://JWTPU1.U0RK.KIB5
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SObTPUT.UMK.PDBSIO THU, OEC 22, 1983, 10:52 Ml PACE 9 

•EJECT; 
CDTflENT output cal coeff 
aaaafttaaaataaaaaaaaaaaaaaaaaaAaSAaftftaaaaeaaAaaaaAaaaaaaxftaxtatlaaalaaaaa 
a 
aaaaaataaaaaaaaaaaaaaaaanaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

PROCEDURE output cal coeffl! array nunber ) ; 
VfiLUE array nunber; 
INTEGER array nunber; 
BEGIN 4 output cal coeff 1 

DOUBLE blKk.addreis; 

I f ( block_address := cal_array addr(array_nunber - 1) ) <> 0 THEN 
block output! block addrtss 7 

ELSE 
BEGIN 4 else 4 

uam( arr*y_unavailable ) ; 
nul l block output; 

ENO; . 'e lse I 

ENO; 4 output_cal_coeFf 4 

SOUTPUT.WRK.P08510 THU, DEC 22, 1983, 10:52 Rfl 

•EJECT; 
COnnENT pub ib output select 
aaaaaaaataaaaaaaaataaaaataataaaaaaaaaaaaaaaaaaaataaaaaalaaltaaatalaaaaaa 

aaaaaa**aaaaaaaaaaaaaa*a*aaaaaaaaaaaaaaaaa**»aaaaaa*a*a*atiaa«a*«eaaatft* 

PROCEDURE pub ib output select( selection ) ; 
VRLUE selection; 
INTEGER selection; EHTRY; 
BEGIN 4 pub_ib_output_telect 4 

prior_output_selection :* output_selection; 
inpt/t'telection := no_input; 
output_telection : = selection; 

END; 4 puo_ib_output_ieleet 4 

THU, DEC 22, 1583, 10:52 fln PRGE 11 SOUTPU1.U0RK.P0S51O 

•EJECT; 
COTfflENT 
aaajta**a*aa* ********************* aaattaftaeaaitaa. 
a 
aa**a**aa*****a***ia****t ********** t a t * a** ai**fl***« a* a*ft«*a*«***a><ai 

PROCEDURE pub ib fornat selectC type ) ; 
VALUE type; " 
INTEGER type; Et 
BEGIN 4 pub^ib^fornat^select 4 

transfer_type := type; 
END; 4 pub_ib_fomat__select 4 

SOUTPUT.UORK. P08510 THU, DEC 22, 1983, 10:52 Rn 

•EJECT; 
connENT 

ati****aaa**aAaaaaaaaiaaaa*t**aaaaa**aan*aa>*i 

a****<:*Aaaa*aa*a**aaa*a*ft**aaia****a***a*a******aa******i 
SUBROUTINE pub_ib.output; EHTRY; 

BEGIN 4 pub i b output 4 
CflnnENT " 

Cases nust correspond to constants declared in COUTPUT. 

CASE output selection OF 
BEGIN 4 case 4 

uam( no_output_selection ) ; 
output_active; 
output_status; 
erray_output( ch_fj>ase J; 
array_output( ch_d__base ); 
output_rau{1); 
output_rau(2); 
output_rau£3); 
output_rau(<j; 
array_output( eh_n_base ) ; 
output_error; 
output_plot; 
output^!dentifier; 
BEGIN 4 OP for DG pass thru output 4 

«rt_oubib_string ("0,0,4095,4095 "J; 
output selection : s prior output selection; 

ENO; " 
output_narke revalue; 
output_cal,coeff( 1 ) ; 
output_carcoeff( 2 ) ; 
output_cal~coeff{ 3 ) ; 
output_caCcoeff( 4 ) ; 
output_eal_coeff( 5 ) ; 
output_cal_coeff( 6 ); 
output,_cal_coeff( 7 ) ; 
cutput_cal~coeff( 8 j : 
output_cal_coeff{ 9 ) ; 
cutput.cal~coeff( 10 ) ; 
output_cal_coeff( 11 ) ; 
output_eal"coeff( 12 J; 
output key! 

END 4 case 4 
ELSE 

fatalf no_output_selection ) ; 

l 0 i 
& 1 1 
L 2 & 
I 3 1 
1 4 1 
I 5 1 
1 t i 
i 7 J 
i I I 
I 9 s. 
I 10 1 
1 11 4 
J. 12 4 
I 13 4 

I 14 4 
8. 15 1 
I 16 4 
I 17 4 
I 1 ! i 
I 19 4 
i 20 4 
I 21 4 
i 22 I 
t 23 4 
I 24 4 
i 25 4 
i. 26 I 
1 27 4 

output_selection := no_output; 4 reset selection once done 4 

END; 4 pub_ib_output 4 
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WrlJT . lWK.mSlO THU, DEC 22, 1SS3. 10:52 Ml MICE 13 

IEJECT; 
C0W1ENI 

aa**aaaaaatAa**aaaaaaataaaaaAaaaaaataaaaaaaaataaaa*aaatat*ataaAaaaaaaaa* 

KKEDUKE b l K k irtput( address, update ) ; 
VALUE addr*it, update; 
DOUBLE addrets; 
INTEGER update; 
BEOIH 1 block input I 

IHTEGER h p i b _ » i « ; 
BYTE hpib_size_nsb = hpib_i ize, 

hpib_iize_ltb » hpib_size + 1 ; 

I entry & 
L j e t block eize »ent fron controller 2, 
kSpib_tizejish ;* entry_array[l ] ; 
tiplb__size*l»b : » entry~arrey(21; 

abort sweep; 
IF mli inoutJ>lock( addms. 

hpib_nze. 
output_f ron_uotr3, 
trantftr_type 

) THEH ^ 
uam( block input error ) 

ELSE " 
p a r t i a l , update ) ; 

& transfer fai lure t 

EHO; t blockjitout 1 

S W T P U T . U m . P M 5 1 0 TKU, DEC 22, IS!3, 10:52 Rfl PRGE 14 

REJECT; 
COflnCKT amy input 
taaaaaaaaaaaaaaaaaaaaaaaaittaaatatJaaAaataaaAaaaaaaaataaaaaaaaaaaAaa'aaaaa 
a 
*attaM*l*aaa*tt*t*t***a*tat*a*aaa*a***a*aata*a**ttaaiaaatai****«*t*tttt 

PROCEDURE array_inputt destination, update ) ; 
VRLUE destination, update; 
INTEGER destination, update; 
BEGIH t array.input 1 

bloek_input{ entry_ch_double(destination), update ) ; 

ENO; t arrey_input 2, 

SOUTPUT.UORK.PM510 THU, OEC 22, 1983, 10:52 RH 

•DECT; 
CORnENT 
*aa*****aaaaA*taaa*aaaaaaaaaa*a*t**a*aaa: taaaaaaaaaaiaaaaaaa* -<ai 

aaaaaaaaaaaaaaataaaataaiaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaa! 

PROCEDURE input_rau( array_nunber ) ; 
VfiLUE array nunber; 
INTEGER array'nunber; 
BEGIN & inpufrau & 

INTEGER pa-an_index, 
array_eount; 

array_count 0; 
paran'index :» f4a_Cs,ac"uiiition_paran; 

UHILE ( ( paran_ind*x <* last_accjuisitionjaran ) RNO 
( array~count <> array nunber J 

) 00 
BEGIN i uhi l t I 

IF T8IT( ch[paran_ind«x], current_entry_ch - 1 ) THEH 
array_count := array_count * 1; 

paran index :* paran index • 1; 
END; i while & 

IF array_count » array_nunber THEN 
block"input( raw basc[paran index-1], update rau amy ) 

ELSE 

uarn( array,unavailable ) ; 

END; i input_rau & 

StNJTPUT.UORK.P08510 THU, DEC 22, 1983. 10:52 RH PRGE 16 

•EJECT; 
C01HVENT 
saaaaaaaaaaaaaaaa***. 
a 
ktltaataaaaaaaaaaaaaaaaaaaiaaaaaaaaaattaaaaaaaaaaaataaaaaaaaaafttaaaaaaaa 

PROCEDURE input_cal_coeff( array_nunber ) ; 
VRLUE array nunber; 
INTEGER arrayjwnber; 
BEGIN 1 input cal coeff 1 
EHD; I input cal'coeff A. 

http://WrlJT.lWK.mSlO
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.SuWWT.WRK.POJS.O THU, tCC 2 2 . 1913, 1 0 : 5 2 Ml PAGE 17 

•EJECT; 

COnTTEKT pvb ib input telect 

• 
••taaai««iaat**ti«tt*k* s>*t*t*«*ta 

PtOCEDURE pub ib input select( selection ) ; 
VALUE selection; 
IKTEGER selection; 
KGIH & pub_ib_input_seltct 1 

*utput_telection 7* no_output; 
inputs election := selection; 

EHO; i pub__ib_input_eelect I 

EHTRY; 

756 

souTPUT.iraa.fiiHio IHU, DEC 22, 1JS3, 10:52 Rn 

R E J E C T ; 
COfffiEHT pub lb input 
e..a>**ts*««*.ii»>«iee«ai.atst«tiit«**.*eaitaiitaeeate*a*a*lt...Z.tTattt. 
* 
ee«ittt**.t.*.is.tteaa**ta*ft«tt***taat.eat*ist*t.»****.ai**ettetse«ttttte 

SUBROUTINE pub ib input: - EHTRY; 
BECIN 4 pub'ib'input 4 

c o n n E H T " 
C M , , nust correspond to constants declared i n C O U T P U I . 

CASE input selection Of 
BECIH lent I 

4 0 5 uarn{ no_input_selection ) ; 
4 1 I array_input( eh_f_base, update_f ) ; 
I I I array_input( ch_d_base, updete_d ) ; 
1 I t input'rauf. 1 ) ; " 
1 4 1 inputrau( 2 ) ; 
1 S I inpurraui 3 ) ; 
1 6 1 input_rau( 4 ) : 
( 1 > I 4 inpirt_rtenory; 4 
I I I ; 4 i n p u t j i l o t : 4 
I 9 1 input cai_coeff( 1 ) ; 
1 10 I input 'earcoeff i 2 ) ; 
1 1 1 1 input_cal_coeFF( 3 ) ; 
1 12 1 ireujt~cal.coeFF( 4 ) ; 
I 13 I iftput~cal_coeFf( 5 ) ; 
I 14 4 incHit'cal coeFf( 6 ); 
I 15 4 input"cal~eoeFF( 7 ) ; 
I 16 I input_cal_coeFf{ S ) ; 
I 17 1 input~cai_coeff( 9 ) ; 
4 18 1 input'cal coeFF( 10 ) ; 
1 19 I input'cal coeff( 11 ) ; 
1 20 1 input"carcoeFf( 12 ) ; 

ELSE 
f - t * l ( no_input_seltetton ) ; 

input_telection := no_input; 
eend( entry_ttrina_ready ) ; 

EHO; & pub_ib_input & 

EHOI 

t reset selection once done & 
t so parser can resume & 

FPRRfin.UWK.PDBStO THU, DEC 22, 1S!3, 10:52 Rfl 

PROCEDURE neu_paraneter(neu_paranj; 
VALUE ntuj iartn; 
IHIEGER nmjarari ; 

SPSKRn.UCRK.PDSSIC 

J168KL.P,"paran" 
BEGIH 

"FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

cnenu.uork; 
cparans.uorh; 
eendcate.ewrk; 
fccnrrand.uork; 
fchtable.uork; 
ceti table, uork; 
fcontvar.uork; 
fcontv2.uork; 
feontrol.ucrk; 
f annot. uork; 
f kernel, uork; 
cr int .uork; 
cdatap.uork; 
ftraceO.uork; 
fpfr.warfc; 
fchpfr.uork; 
f nenu. work; 
cy adc. uork; 
f u t i l . t i o r k ; 
fcalO.uork; 
Ftestset.uork; 

TKU, OEC l l . 1SS2, 10:52 Aft PAGE l 

& f o r connand t o k e n & 

& for rebuild & 

& for nax_fornat - - nust cone before fchpfr. tt 

& for paraneter redefinition constants & 
& for uam and connand_not_inplincnted & 

& for paran_correction_change & 
i for~redefine_test tet 4 

PROCEDURE M u _ f o r n a t _ p a r t i a l j EXTERHRL; 
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SPMRn.WRK.KIS510 THU, DEC 22, 1953, 10:52 M PRCE 2 

REJECT; 

COftrtEHT M W uratreter 

PROCEDURE n*wj>araneter(neujaran); 
VRLUE neujiaran; 
INTEGER neujiaran; ENTRY; 
BEGIN 4 neujiaraneter 4 

IF neuj>aran <> entry ch integer(chjtaran) THEN 
BEGIN & i f 4 

4 Thii test keeps cal fron hi l ighting keys in the cal nenu 4 
IF neujiaran > s22 THEN 

hi l ight on( end userl, end vser4) 
ELSE 

hi l ight_off ( CTd_ut.tr 1 , cnd_ueer4); 
a*ort_sueep; 
acouire( control_variables ) ; 
stt_entry_ch_intiger( newjs-aran, ch_paran ) ; 
annot ate_paranete r; 
recall_j»f r; 
rebuild := TRUE; 
Mu_fomat_part ia l ; 4 updates pfr values 4 
release{ contraInvariables ) ; 
•aran_cornction_dwjn9e( ntujuran ) ; 1 correction change? 4 
restart sueep; 

EHO; 4 i f " 4 
ENO; 4 ne«j»arancter 4 

Sf«Rfl.Wtt.PDI510 THU, DEC 22, 1513. 10:52 Rfl PRGE 3 

NEJECT; 
COflflENT root fine oaran 
a*aaft*aeaaaataa*aa*aat*aaataaaaaAeat«ttata*atftA*4*Mtataaaaaaaaaaaaata*t 
* 
* Redefines the currently selected paraneter descriptor to the 
* specified value. 
• 
aftt**Aata«aaaaaaaat*aaaat*a*a*aata*aea*a***aaaaaaaa**.t*a«t**a*aaaaaaaaaa 

PROCEDURE rcdefine_paran( rrtef ̂ descriptor, descriptor_value ) ; 
VRLUE redef_descriptor, dcscriptorjfalue; 
INTEGER redef descriptor, descripttr'value; 
BEGIN 4 redefine jiaran 4 

abort_sweep: 
acouire( control_variablM ) ; 

paraneter_de«riptorI entry_ch_inte^«r( ch_paran ) , 
r*def~descriptor 

] :• dt scrip to r_v*lut; 

IF rcdef_descriptor » paranttereconversion THEN 
Mt_entry_ch_integ«r( oascriptorevalue, c*i_j»ran_conY*rtion ) ; 

redefine test s i t ; 
rebuild :• TRUE; 4 pert d e f t nay change 4 
pa r t i a l ( «^d*tej*roc_vart); 

rclcastt contro^variables ) ; 
restart sueep; 
popjten5( REDEF_flENU }; 

ENO; 4 rtdtfine_paran 4 

•FILE fparans.uork; 

ENOt 

CPflRRnS.U0RK.PD85lO THU, DEC 22, 1583, 10:52 Rfl PfiGE 1 

INTEGER COHSTRNT 

cndjjserl : « 83, 
cnd~userZ := 84, 
cnd_user3 := 85, 
Cnd_user4 : = 86, 
cnd_redefine_paran :* 87, 
cnd_laoeljuraneter := 93, 
cnd__redefme_done :« S4, 
cnd~convert_off :» 118, 
crd~convert_reeip :* 119, 
end_convert~to_z := 120, 
cnd_convert_to_y 121, 
cnd_group5 :« 0; 

FP1WAU.U0RK.POB51O THU, DEC 22. 1983, 10:52 Rn PAGE 1 

COflflENT 
This is a softuare generated f i l e U! 
Changes nust be nade in SXINFQ.UORK 
Run GENSK.LRNI to re-generate f i l e ; 

SUBROUTINE proc5; ENTRY; 
BEGIN 

CRSE connand token-!3 OF 
BEGIN 
4 83 4 
neu_parancter( userl J; 
4 14 4 
neu paraneter( user2 ) ; 
4 85 4 
neu_paraneter( user3 ) ; 
4 86 4 
neuparanetcrt user* ) ; 
4 87 4 
BEGIN END; 
4 88 4 
BEGIN ENO; 
4 89 4 
BEGIN END; 
4 90 4 
BEGIN ENO; 
4 51 4 
BEGIN END; 
4 52 4 
BEGIN END; 
4 93 4 
uam( connand not inplenented ) ; 
4 94 4 

* pop ncnu( PRRRH HEHU ) ; 
4 95 4 
redefinejiaranE driven_port, driven al ) ; 
4 9S 4 
rtdefine_paran( drivenjiort, driven a2 ) ; 
4 97 4 
redefinej)aran( drivenjiort , driven none ) ; 
4 98 4 
redefinejiaran( phase lockjtort , lock to al ) ; 
4 99 4 
redefinej>aran( phase l o c k j w r t . lock to_a2 ) ; 
4 100 4 
redefinej>aran( phase lockjtort , lock donot care ) ; 
4 101 4 
redef me j i a ran ( nuneratorjiort, nun bl ) ; 
4 102 4 
redefwejtaran( nuneratorjtart, nun_bZ ) ; 
4 103 4 
rede finejiarant nuneratorjiort, nun al ) ; 
4 104 4 
rede fine jiarant nuneratorjiort, mm a2 ) ; 
4 105 4 

http://CTd_ut.tr
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BEGIN ENO; 
I 106 4 
redef ine par«w{ 
4 107 1 
redef ine j i a ran ( 
4 102 4 
rede fine j iarant 
4 109 & 
rtutefinejiaran( 
1 110 4 
redef me jiarant 
4 111 4 
ree*finej>aran( 
4 112 4 
redefine jiarant 
4 113 4 
rtdefinej»aran( 
4 114 & 
rede fine jiarant 
4 115 4 
redef ine jiarant 
4 116 4 
rf-efinejiaran( 
4 U7 4 
rwJefinejarant 
4 m i 
redef ineJ*aran( 
4 119 4 
redef ine jiarant 
4 120 4 
redef livejia ran ( 
4 121 4 
redef ine J M ran( 
END; 
END procS; 

nunerjtorjxjrt, nuft_1Mkhz_eal ) ; 

nuneratorjiort, mm,_ref..100khz_cai ) ; 

nuneratorjiort, nunjfetectcrjjnd ) ; 

nuneratorjiort, nun_adc_gnd ) ; 

nuneratorjiort, nun_vcal J; 

nuneratorjiort, nun_vref ) ; 

nuneratorjiort, min_tenpi ) ; 

nuneratorjwrt, nun_tenp2 ) ; 

c^nortinatorjwrt, denon_a1 ) ; 

denoninatorjiort, rienon_a2 ) ; 

denoninatorjiort, e«non_b1 ) ; 

denoninatorjiort, denon_no_ratio ) ; 

paraneterj»nvertion, conv_off ) ; 

pa rawte ^conversion, conv_reciprocal ) ; 

paramterjionvereion, conv_t_to_z ) ; 

paranetareconversion, eonv_a_tc_y ) ; 

FPARnTBUUORK.PDSSIO THU, OEC 22. 1983, 10:52 flfl PROE 1 

SUBROUTINE l i s t op parans; 
SUBROUTINE l i s t sysjiarans; 
SUBROUTINE next_opjuran; 
SUBROUTINE l i s t opjiaranjiage; 
PROCEDURE list_trace_values; 

EXTERNflL.L; 
EXTERNAL. L; 

• EXTERHflL. I ; 
EX1ERNHL.L; 
EXTERHflL. L; 

SPRR11T8L.-QRK.PP8510 

M8KL.P. "pamtbl" 

BECIN 
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BYTE ARRAY col_info [ -1:string_size]; 

IFILE 
•FIU 
•FILE 
•FILE 
•FILE 
NFILE 
•FILE 
NFILE 
IFILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
IFILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
NflLE 
•FILE 
IFILE 

ftern.uork; 40ESUG4 
cdeduo.uorh; 
cnsfiplot.uor*; 
futIi3.uork; 
f active.work; 
factive2.uork; 
facttbl.uork; 
f t t i n u l i . u o r k ; 
(display, uork; 
cscreen. uork; 
cchtabie.uDrk; 
fchtablt.uork; ,-*"^* 
fchtatZ.uork; 
fehdata.uork; 
fchdata2.uork; 
cdonain.uork; 
f string, uork; 
ffnt.uork; 
fsize.uork; 
f connand. uork; 
cplot.uork; 
f plotter , work; 
fprivib.uork; 
fprivib2.uork; 
ftpngrZ.uork; 
f alphas, uork; 
cprtdata.uork; 

INTEGER dgjjams. 
pamjiutput, 
channel, 
y j jos; 

BOOLEAN opjiaran!; 

4 display nenory pointer 4 
4 paraneter output destination 4 
4 index to channel table values 4 

4 y row position for l i s t i n g parans 4 

4 page suitching for op. paraneters 4 

4 for connand token value 4 

4 for getj>riv_ib_lun() 4 
4 for directoryjin (alternate display) 4 
4 For printing data trace l i s t header 4 
4 " 

1, 
- 2, 
* 27, 
= 42. 
= 25, 
- I , 
« 50; 

INTEGER COHSTRNT 
parn.displ.iy 
panTprinter 
X 

" xl 
x2 
strmgjuze 
short Jtt ring 
long_itring 

ALPHA paran_line, 
ch1_llne, ch2_line, 
neas_unit1, neas_unit2, 
col.string; 

DOUBLE paran_fnt1. 
pa nttj « 2 : 

BYTE ARRAY strO l - l : s t r i n g size]; 
BYTE RRRRY s t r l [ -1:string"size]; 
BYTE RRRRY str2 [-l:iong str ing] ; 
BYTE ARRAY nul I-1:shcrt~strinG); 
BY1E ARRAY nu2 |-1:short string); 

4 paraneter description 4 
4 channel 1,2 values 4 
4 units of neasurenent 4 

4 ounencal display fomat for ch 1 4 
4 nunerical display fornat for ch 2 4 

http://parn.displ.iy
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IEJECT; 
COTWHt 
SOOCt 

* SHORT DESCRIPTION— 
* print a string to *n HP-IB printer 
• 
» EXTEHOEO DESCRIPTION--
* Thii routine i t a u t i l i t y function that p r i n t t a given etring to 
* an HP-IB printer art tabs a conputed nunber of apace* to the next 
* colunn (to achieve columnar fornat) . The nunber of spaces i t hated 
* on the difference between the length of the given t t r i n g and the 
* given colunn width (which includet the t t r i n g ' • character*). 
* Trailing blankt are printed fron the last character of the given 
* t t r i n g and the colunn uidth. 

* fl colunn uidth uith a value I t t i the given t t r i n g ' t length w i l l not 
* print t r a i l i n g blankt. 

* WPUTS--
4 t t r i n g • t t r i n g to be printed 
* colunn * matter of opactt to tab Fron t h t beginning of the t t r i n g 

* OUTPUTS¬
* printed t t r i n g 

* MUTINES CRLLED--
* wrt_priv ib 

1 Ch 

* ERROR CONDITIONS RNO RECOVERY--
• none 

« NOTES— 
a 

• AUTHOR— 

l**ia*l±tt«tltaatt***a**a**ail»a*aa*****at*a*ta*t*at*aata*a«t***taa*l*** 
* 
* INITIAL REFINEMENT— 
* tend given t t r i n g to be printed on the printer 
* replace ohn tynbol uith "ohns" and degree tynbol uith "deg." 
* conpute nunber of t r a i l i n g blankt to print after t t r i n g 
* IF nunber of t r a i l i n g blankt > 0 THEH 
* print nunber of t r a i l i n g blankt conputed 
a 
aaa*t**aa*aaaaaiaa*a*aaaaaaa*aXtaaftaftaaaataa***aaaaatfta*aaaaaaaaaaaaaaaa 

» REVISION LOG— 
* Nov 14-13 — Added a check for tpecial tynbolic characters uted as 
* teminators, specifically ohns and degrees, and 
* replaced then uith spelled out words for printing 
* purposes. 

SfWnlBL.WIK.PDB510 IHU, DEC 22. 1983, 10:52 Ml 

Sa*iaaXaaS*t***4aaatftaattaafta*ftta**ta«*ataafta»aaaBtt*aBaaaaaaaaat«*aftaaa 

IDOC-; 
PROCEOURE outputj i r int string {string, colunn); 

VRLUE string, eolunnf ALPHA t t r i n g ; INTEGER alum; 
BEGIN 

DOUBLE t t r addr • string; 
BYTE POINTER t t r j i t r ; 
BYTE special ch; 
INTEGER i , blanks; 
STPNTR ( t t r j i t r , t t r addr); 
IF ( ( i : » t t r j t r l t t r _ p t r j ) RND XOFF) « onega THEN 

BEGIN 
t t r j i t r :* t t r j j t r - 1 ; 
append string ( t t r i n g , "ohnt"); 

ENO 
ELSE 
IF ( i AND XOFF) > degree THEN 

BEGIN 
8tr_ptr :» t t r p t r - 1 ; 
append string (string, "deg."); 

ENO; 
a M n f o f O ] :* 0; 
u r t j r i v ib (printer, no fun, t t r i n g ) ; 
U (blankt :> colunn - t t r j X r i O L ) > 0 THEN 

BEGIN 
FOR i :* 1 TO blankt DO 

append_eh (col_strwg, blank_ehar); 
wrt_priv ib (printer.no fun,eel t t r i n g ) ; I space to next colunn X 

EHO; " 
END oir tp*i t_ i r int_t t r in j ; 

SPRRI1TBL.U0RK.PD8510 

•EJECT; 

COhflEHT 

IOOC* 

HflnE— 

THU, DEC 22, 1913, 10:52 Rfl PAGE 5 

>**aaa*a*Xaaa*aaa*aaaa*aa*aaaaaaaaaa**aaa* 

* SHORT DESCRIPTIOH" 
* 
* EXTENDED OESCRIPTIOH-
* 
» INPUTS--

» OUTPUTS¬

* ROUTINES CALLED— 

* 
" ERROR CONDITIONS RNO RECOVERY— 
a 

* NOTES— 

1 AUTHOR--
**ataa(«**taaaa*aaaat«aa*aattXaaaaaaaaaaaa**aaaaaaftaa*aaaXa*tXt*aaataaa* 

* INITIAL REFINEnENT" 
* 
aaaaaaaaaa****aa*aaaaaaaaaaftaaast*aaaaftaafttaaatftaaaaftaaaaaaataaaaaaaaaa« 
* 
« REVISION LOG— 
* 
taaaaafttaaaaaaftaaaaaft*ft*aa*aaaaaa*aaaeae*aaAft**aaaaa*ataatfttaaaaaaaafta*a 
woe-; 
SUBROUTINE print.cRLF; 

urt_pnv_ib (printer, no^fun, cr t" 

THU, DEC 22, 1983. 10:52 Afl PAGE 6 SPAMT6L.UO1tK.P0851O 

•EJECT; 
COWENT 
IDOC* 

* SHORT OEStRIPTION-
a 
* EXTENDED DESCRIPTION--
a 
* INPUTS--

» OUTPUTS" 
a 
* ROUTINES CALLED--
a 
* ERROR CONDITIONS RND RECOVERY— 
a 
* NOTES— 
a 
* AUTHOR— 
a 
•a*aaaaeet*a**aa*xaaatt*aaaaataaaa*a*aaaaaaaaaaaxaaaaaaa**axa*a*a»*a**aa 
t 
* INITIRL REFlNEnENI-
* 
a**taaa**aaa**aa*taaaaaaatxa*at*a*a*aaaa*aaaaaa**aax*aaa**ftaaaft**aaatafta 
a 
* REVISION LOG— 
a 
ataaaas*aaaaaaa*aaaaaaaaaaaaaaaaaaftaaaaaa«taaaaaa*aaa*aaataaaaaataataaaa 
tOOC-; 
SUBROUTINE fomfted; 
BEGIN 
1 assunes col_string is pointing to flORS(col.info) & 
col . info IOJ 7* 1 : 
col_info [1] : » 12; i forn feed & 
w r t j t r i v ib (printer, no fun, col string); 

EHO formfeed; 

http://printer.no


763 
4,641,i ,086 

764 
S«*m8L.IWRIC.POT$10 IHU, DEC 22, 1513, 10:52 Rfl 

•EJECT; 
connENT 
IDOC* 

t*tt*lttttttt*ta*atat*t*t*»f«* 

• 

* SHORT DESCRIPT10N--
n 
» EXTENDED DESCRIPIION--

* INPUTS— 

* OUTPUTS-¬
* 
» ROUTINES CALLED--
* 
• ERROR COHOinOKS RNO RECOVERY--
• 
1 NOTES¬
* AUTHOR— 
a 
ftaaa*fta*ft*fta*aaafta*aaaa*aaaaaaAaa*aaata*aftftaa*aaaaaaaaaaaaa**aata*a**,taa 
1 
* INITIAL RETINEHENT— 
* 
a*aaxftt«*axaaaaftaaaaaaaataaftaaaax*xftftatax**aa*aftaaaa**a*ta*aaaaaaaaaataa 

* REVISION LOG--

ftftxa*ftft*aftfttftaaaaaaftaaat*ftaa«atftftaaaaaaftaaaaaftasaaaaaftftatt*aaaaaa*aaatta 

DECLARATION— 

SUBROUTINE skip l ine; 
t 

IDQC-4 

BEGIN 
IF parn output - parn_printer THEN 

REPEAT 2 DO print CRLF 
ELSE 

y_pos := yjios • 1 
ENO stup_lint; 

SPRRnTBL.UDRK.PD8510 THU. DEC 22, 1983. 10:52 Rn PAGE 8 

•EJECT; 
COnflEHT 
SDDC+ 

HAtlE-
aaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaataaaaaaaaaaaaaaaaaa 

a 
•» SHORT DESCRIPTION— 
a 
* EXTENDED DESCRIPTION— 
a 
* IHPUTS-
a 
* OUTPUTS— 
a 
* ROUTINES CALLED— 
a 
* ERROR CONDITIONS AND RECOVERY--
A 

* NOTES— 
a 

* AUTHOR-

aaataataaaaaaaaaaai iaaaa*aaa**aa*aaa«tjtaaaaataa • 

* INITIAL REFINEBENT— 

aaaaaaaaaaaaaaaaaaftaaaaaaaaaxaaaaftxaaxaaaaaaaaaaaaaaaaataaaaaaaaaftaaaftaa 

a 

* REVISION UJG-
* 
*aaaaa>aaftaaitftaaaaaaaftaaaaaa*a*ftaiuaaaaaftaaaaaaaftftaaajt*aaaaaaaaaaaaaa*aa 

IOOC-: 
SUBROUTINE print_parans; 
BEGIN 

outputjir int_otring (" ehort.etring); 
cutput_print_string (paran_line, atring_size): 
output_print~string (ch1_line. string_size-lO); 
output_pnnt_ttring lch2~line. 0); 

ENO print_parana; 

4 indentation 4 

SPRRflTBL.«ORK.PDS510 

•EJECT; 
CCtmEKT 
800C* 

THU, DEC 22, 1983. 10:52 fin PAGE 9 

diap oar 
aaaaaai&a* aaaaaastaatt ia*aaftftaaaaaaaaaaaaaaaaa*i 

* SHORT DESCRIPTION— 
* outputs paraneter lines to display 
a 

* EXTENDED DESCRIPTION— 
* This routine puts the neuly conputed paraneter l ine in display 
* nenory. A paraneter l ine consists of a paraneter description and 
* i t s channel 1 a n r j j ^ n e l 2 values. This infomation is displayed 
* in 3 coiunns, thfrefore constant x vectors are used to position 
* each part of the paraneter l ine, 
a 

* INPUTS-
a 

« OUTPUTS— 
t 
* RCUTIHES CALLED— 
a 

« ERROR CONDITIONS AHD RECOVERY— 

» NOTES— 
a 

* AUTHOR— 
a 
aftaiftt*aaaa«a*a*a(*at*aaaa«aaaaaaat*aaaaaaaaftaxa*aaaaaa*a*aaa*aattaa*a** 
a 

fl INITIAL HEFINEflENT-
a 

ftaaaftaaaaaaft«ftaiaaiaaa>iaaaaaaaaaaaaaa>iaa*aaaa*atfttBaaaaaa*aa*aaaaiQftaaaa 
S 

* REVISION LOG— 

aaiaii*aaflaaftaaaa*a*aaa*aaaaaaaaaaataaaaaaaaaaaaaftaa«aaa*aaatftatftaaiiaa*a* 

DECLARRTIOH-

SUBROUTINE disp_paran; 
4 

SDOC-4 

BEGIH 
"dgjarns novech (dg_pams, y_pos, x) ; 

dgjarns :* lb (dgjiarns, par» n_line); 
dgjjami :» novech (dg_parns, y j jos, x l ) ; 
dgjjarm := lb (dg_pams, chi_line); 
dgjams :* novech (dgjums, y_pos, x2); 
dgjjams :* l b (dg_pam£, c h o l i n e ) ; 

END d i s p j i n n ; 

TKU, DEC 22, 1983, 10:52 An PRGE 10 SPARnTBL.U0RK.PD8S1O 

•EJECT; 
connENT 
8D0C* 

aaaaatxa>aaaaiaaaaaaaaaaaaaxftaaaaaftaaaaaaaaaxaftftaaaaaaaaa*a*aafttaaaaa**K 
a 

* SHORT DESCRIPTIDN-
* get paraneter description string and i t s neasurenent suffix 
* 
* EXTENDED DESCRIPTION— 
* This routine i n i t i a l i z e s the paraneter description string and the 
* neasurenent suffix string. The paraneter description is indexed 
* fron an externally defined table. The neaiurenent suffix is 
* returned fron an externally defined function. 
* The channel table index for that paraneter i s also assigned to a 
* global variable to be used by proceeding routines that are called 
* to extract the channel 1 and 2 values fron the channel table. 

* INPUTS¬
* index * active function constant value used at: 
* 1) paraneter for external routine that returns neasure-
* nent suffices 
* 2) an index to an external table of paraneter description 
* strings 
* 3) an index to an external table of channel table indices 
a 

* OUTPUTS— none 

* ROUTINES CALLED— 
* get_attive 
* get"ch_table_index 
* append_string 
* append tern 
a 

* ERROR CONDITIONS AND RECOVERY-¬
* none 
a 

* NOTES— 
* fl plot string teminator is appended to the neasurenent suff ix 
* for outputs to the plotter, 
a 

* AUTHOR— 
a 

aaaaaaaaaaaatftaaftaaaaaaatataaaaaaiaaaiaaaaaaataaaaafttaaaaaaaaaiaataaaaaa 

a 

* INITIAL REFINEnEHT— 
* get paraneter description string 
* get paraneter neatumerit suffix string 
* get paraneter channel table index 

*ta*aaatta*a**i >*taaaaiaataaaaaaaa*aaaaaft*aiiaataaaati iftataaaaaaaaa 
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taiA**a*ltt***t«aa*«>t****atit llttltllMI«»itHI>liMlt»ll*ilt«M « > l 

DECIMATION— 

PtOCEDUKE Mtup_oara»i_lints (index); VULlfl: irWex; INTEGER index; 

IDOC-i 
BEGIN 

ttrO[0] : « »tr1[0j : « i l r 2 [ 0 ] : » nu1[0] :* nu2l0] : » 0; 
channel := g*t_active( getj:htable_ind*x, index ) ; 
paraw_fntt := cn_aetive_for*at (index,chl); 
paran~fnt2 := ch_aetive~fomat (index,eh2); 
append_string (paran_iinc, aetivej^inction_lab*l[index)); 
append_ttring (neas_ynitt, ch_actlve_suffix(index,ch1)j; 
append~string (neas_unit2, ch_active_suffix(index,ch2)); 

ENO tetup_paran_line»; 

3HWmBL.lWtt.P0!510 THU, DEC 22, 1983, 10:52 RH PAGE 12 

•EJECT; 
connENT 
IDOC* 

t***aT**t*****a«*Att*Atat**aa*AtAAa*A**tA*aa*ta***titt*tiititt* 

* SHORT INSCRIPTION— 
* output paraneter l ine te appropriate output destination 

* EXTENDED DESCRIPTION-¬
* Thit routine append* the appropriate neaturenent unit (suffix) to 
* paraneter t t r i n g values for channel 1 and 2, and then outputs these 
• str ingt to the selected output destination (display, printer, 
* p lotter ) . 

« INPUTS- none 

« ROUTINES CALLED— 
* plotjtaram 
* dispjiarans 

* ERROR CONDITIONS RND RECOVERY— 

• NOTES— 
* heasurtnent t u f f i c e t are extracted fron an externally defined 
* table In uhich tone suffices are nothing nore than nul l strings. 
A 

* AUTHOR— 
* 
aaattaaajtftafttRaaaattaaftftaaxaaaaaaaaaaaaaattaftaaaaaaaaaaaaataaaftftaaftaaaaa 
a 

* INITIAL REFINEMENT¬
* append neasurtnent suffix to channel 1 string value 
* append neasurenent auffix to channel 2 t t r ing value 
* output str ingi to selected deatineton 
a 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaattaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaa 

* REVISION LOG— 
a 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaa 

DECLARRTIQH— 

SUBROUTINE output_paran lines; 
t 

ID0C-4 

BEGIN 
IF NOT abort connand THEN 

BEGIN 
append_ttring (ch1_line, neas_unit1); 

SPARnTBL.«0RlC.PD851O THU, DEC 22, T983, 10:52 An PRGE 13 

aopend_itring (ch2_lint, ntas_unit2); 
IF pam_output * pam_printer THEN -

print oarans 
ELSE 

d i i p j a r a n ; 
skip l i n e ; 

END; 
END output_paran_lines; 

THU, DEC 22, 1983. 10:52 Rfl PRGE 14 SPARnTBL.UORK.PD8510 

IEJECT; 
connENT 
lOOCf 

aaaa*a*aaa«aaaa*aaaaaaat«taaa*aaa*aaaaaaaaataaaaaaaaaataaiaaa. 

a 

* SHORT DESCRIPTION¬

* EXTENDED DESCRIPTION— 
* INPUTS— 
a 

* OUTPUTS-
a 

* ROUTINES CALLED--
a 

* ERROR CONDITIONS AND RECOVERY— 

* NOTES— 

aaaaaaaaacaaaaiaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaaaaaaaaa 

a 

* INITIRL REFINEHENT-
» 
aataaaaaa*taaaaaaaaaaaa*a*a«aaaaataa*aaaaaaa*s*aaaaa*aaaaaaaataa**ftaa*aa 

a 

* REVISION LOG— 
a 

aftaaaaaaaaaaaaaaaaa*aafta*>afta>aaaataaaaft*aaaaftaaa*aaaaaaaaaaaaftaft*aftaaaa 

IDOC-; 
SUBROUTINE i n i t strings; 
BEGIN 

strO[-1]:»str1[-1):»col_info[-1]:Mtring_tize; 
nu1 [ - 1 }:*nu2l-1 ):»short_string; 
str2 t - 1 ] : » long string; 
strO.O) : « str1[0j :* str2(0) : « nul[0) : « nu2[0] :» col_info[0] := 0; 
paran l ine := AORS (strO); 
CM line :* RDRS ( s t r l ) ; 
ch2_iwe : « ADRS (str2) ; 
neat unitt :* ADRS (nu1); 
neas~unit2 :* ADRS (nu2); 
eol_*tnng :* ADRS (col_info); 

END init_str ings; 
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iEJECT; 
COftflEHT 
IDOC+ 

**ltMl**a«*t«t****ft***t*a**B**aa«**^^ 
a 

* SHORT DESCRIPTIOH-
* i n i t i a l i z e ! paraneter strings and header l u t i n g infornation 

* EXTENDED DESCRIPTION¬
* Thit routine t e t t up the paraneter strings wed to output to the 
* display or plotter/printer and output* the header infornation which 
* indicate* the type of paraneter l i l t i n g (operating or .systen) and 
* headers for corresponding channel 1 and channel 2 infornation. 
* A flag indicating the output destination i t tet depending on the 
* last connand token procetted. Thit identif ies whether to output to 
* the plotter, printer, or display. 
* Y coordinate vectors are also i n i t i a l i z e d and w i l l be nodified for 
* each l ine that i s output. X coordinate vectors are constants since 
* the l i t t i s colurmarized. 
* 
• Set up for display output consists of turning off the regular 
* display and i n i t i a l i z i n g the display nenory buffer that i s to be 
* f i l l e d u i th paraneter strings and displayed. 

* Set up for plotting output consists of tending scaled absolute 
* plotting vectors 0,0 to the plotter followed by a connand to plot 
* text. Scaling and character t ize are t e t up in a routine that i t 
* 3 levels up. 

* Exanple of header: 
s 
* CPERRTIHG PARAHETERS Channel 1 Channel 2 
t 
* JHPUTS-
' head line a string containing the paraneter l i t t type: 

"OPERATING" or •SYSTEfl" 

« OUTPUTS— none 
* 
* ROUTINES CfllLED" 
* append_*tring 
* append_tem 
' J"P 
1 lb 
" telect_active_function 
* skip_line 
* output jaran_Iines 

* ERROR CONDITIONS AND RECOVERY¬
* none 
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AUTHOR— 

i*«****t*****«********«***tt*****«*****it***tt >************** 

INITIRL REFINEnTNT— 
i n i t i a l i z e paraneter output strings 

deteminc output device and output appropriate header infornation 

tta*R***aft*ftKMK««*ea*t**it»^ 

asaaMMS*tatiia*aiaataaflaaaaftBataaa*aaMS*ftataa*a*aaaaaa**a*a* 
DECLARATION— 

PROCEDURE disp header (head l i n e ) ; VALUE head l ine; ALPHA head l i n e ; 
& 
IDOC-i 

BEGIN 
init_str ings; 
paran_line : = append_*tring (ptftn_lin«, head l ine ) ; 
chl line := append'string (chi_llne, "Ch 1";; 
ch2_iin* := append_strina, (ch2_line, "Ch 2"); 
I f connand token = cnd_print_parans THEN 

BEGIN 
parn output :* pamjtr inter ; 
REPEAT 4 DO skip l ine; 

END 
ELSE 

BEGIN 
parn_output := p*n_ditplay; 
yjxjs :• 8; 
IF NOT directory on THEN 

BEGIN 
directory_on :« TRUE; 
select_active_function (active_off); 
jnp (junp al l7 end_pctitlon); 

END; 
dgjjarns :* l b (te*t display. " " ) ; 
I f plot debug THEN 

WEX(dg_parns); 
END; 

output _aaran_lines; 
skip_line; tkip_i ine; 

EHD dispjieader; 

SPflRMflL.UORK.PDSSlO THU, DEC 22, 1983, 10:52 Rfl 

NEJECT; 
COME NT 
IDOC* 

************************************* 
* 

* SHORT OESCRIPTIOH-
* concludes paraneter l i s t i n g 

* EXTENDED DESCRIPTION— 
* This routine is uied to end a l i t t of paraneters being displayed or 
* pletten/pnnted. fl junp to the end of the display buffer is added 
* to end a display l u t i n g and plot connands to store the pen i s sent 
* at the end of a tnoTT" 
* 
* INPUTS- none 

* OUTPUTS- none 

« ROUTINES CALLED— 
• urt_priv_ib 

t j B p 

* ERROR CONDITIONS AND RECOVERY— 
* none 

* NOTES— 
± 
* RUTHOR— 
s 
»tta**t)tat*it******i***aiiiia**ttt*aa*i***ttatt**t*tit**lxsi(aijta(**tt**t«* 
s 
* INITIAL REFIHEflEHT— 
* IF-ending a plot THEN tend plot connand to store pen 
* IF ending a display THEN insert a "jnp" to the end of display in 
* display nenory 
* IF ending a print THEN ???? 

»*t***t*******ai 

» REVISION LOG— 

i**4*********************At***tt***t**it**«afti&t*jt*ft** 

1**11** •*•***« A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ; 
DECLARAIIOH-

SUBROUTINE tnd_paran l i s t ; 
& 

IDOC-& 

BEGIH : 
IF parn output « pam display THEN 

BEGIN" 
dg_parns := jnp (dg parns, entry au*_pDSit ion) ; 
IF abort connand THEN 

**************itt**** 
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COnnENT uam (print aborted); 
EHD 

ELSE 
femfeed; 

EHD end_paran_list; 
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•EJECT; 
connenT 
«D0C» 

•EJECT; 
connENT 
IMC» 

HMIE--
realparan 

ae*etaat**a.tie.at»ettataa**ft.ae*aaaaae**e*aaaiaaaaaaaaaaaafteeaaeaeaaaa. 
a^uadparan 

fta.*aaaeaaatt*eeeeaaeaeeeeeeaaeaeeeeaeeeMeaaaaeaataaeeeaaaaita.aa**.eaa 

» SHORT DESCAIPTION-- • SHORT OESCRIPTlm-

• EXTENDED DESCRIPTION-- • EXTENDED KSCtlPTION-
a 

| IHPUTS- « INPUTS--

J 0UTPUTS-- « OUTPUIS-

« ROUTINES CALLED— « ROUTINES CALLED— 

» ERROR CONDITIONS AND ttwm- • ERROR CONDITIONS AND ICECOMRT -

J N0TES-- » NOTES— 

« AUTH0R-- * AUTHOR— 

a*^aaaaeBeeA*ae«Meeeaft***MteMaaeaaa*e'aaeeaeae*ett«xu*ea*aa*ae«fteaae*k 

; INITIAL B F D B E M T - 1 INITIAL REFINEMENT— 

aaaaaaaaaaaaaaaaaaaaaaaaaaauaanaetaaAaaaaaaakaaaaaaaaaaaaaaaaaaaaaaa** 

• REVISION LOt— * REVISION LOG-

*taaeeeaaaaa*aa»aeaaaaaaa.eaaeaeaftaaeftaaaeeaaiaaaft*ae*aaa*aeaeeeeeaaaaea 
KCLBWTIOK-

atteeaaeeaBaiaeaeeaeeeaaeeeeaeaeeeeeeaaaaaaaaaaeaetteeteaeeaaeaakaaeeeae 
DECLARATION— 

PROCEDURE r t a l j > l r * i (index): VALUE index; INTEGER index; 
I 
K O C - i 

PROCEDURE puad_para« (index); VALUE index; INTEGER index; 

IMC-t 

BEGIN 
»etup_paran_linea (index); 
ch1_line :*~fomat_real (ch_real (channel,1), ch1_Iine, paran_fnt1}; 
eh2~line :* fomat^real (clTreal (channel,2), c r j f l i n e , parae~fnt2); 
output_paran_linei; 

END real_p*ran7 

BEGIN 
B e t u f > _ o a r a n _ l i n e l (index); 
eht_line :«~fomat_quad (ch_quad (channel, 1), ch1_line, peran_fntt); 
ch2~Une :* fornat~quad (ctTquad (channel,2), eh2_line, paran~fnt2); 
output _peran_line«i 

END quad_pjran~ 
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•EJECT; 
connENT 
»D0C< 

HRIIE" 
dual paran 

aataaaiitaaaa*aaaaaaa*aaaaaaaataaaaaaaataaataa*aaaaa*aaa*ata*aa«aaaa*aaaa 
a 
' SHORT DESCRIPTION— 
a 
• EXTENDED DESCRIPTION— 

« IHPUTS-
a 
« OUTPUTS-- -

" ROUTIHES CALLED™ 
a 
* ERROR C0NOITIO«S RND REC0VERY--

IF realjaran.value THEH 
chl line :«~femat r e a l (ch re,l (ch index,1) ,ch1 line,paran f n t l ) 

ELSE 
ch1_line : « fornat_integer (ch_integer(ch_index,1), 

chT l i n e , ptrm f n t l ) ; 
IF ch integer (ch node, 2) • 0 THEN" 

BEGIN 
no_ne*l j jut ; 
append etring (ch2 l ine, "OFF") 

END 
ELSE 

IF real jaran value THEN 
ch2 l ine :> fornat real (ch reaKeh index,2),chZ line,paran_fn12) 

ELSE " 
ch2_line : « femat^integer (ch_integer(ch_index,2), 

ch2_line, paran_fr,t2); 
output_paran_linea; 

END dualjaranT 

« NOTES— 

• RUTHOR— 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaataaaaaaaaaaa 

• INITIAL REFIHEIIENT-

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaa 

• REVISION LOC— 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
DECLARATION— 

PROCEDURE dualjaran (active_index, chjtode, ch_index); 
VALUE active_index, chjiode, ch_index; 
IHTEGER active_inoex, chjiode, chjindex; 

1D0C-4 

BECIH 
BOOLEAN nel_para«_ value; 

SUBROUTINE no neai unit ; 
miHOl nu2I0] :• 0; 

real_paran_yalue (ch_«ode*ch_inoothing_node) OR 
(chjiode"Ch~pi>«er_»lope_node); 

ietup_paran l i n e ! ( a c t i v e index); 
IF ch integer ( c h node, 1) = 0 THEN 
BECIN 

no_neaa_unlt; 
append w i n g (chl l ine, "OFF") 

END 
ELSE 



771 
4,641,086 

772 

3PRttTBL.WRK.P08510 

REJECT; 
CMENT 
IDtX* 

1W, KC 22, 1933, 10:52 Rfl 

indrp u i 
ftftl*******. t******************************************************* 

* SHORT DESCRIPTIW--
* handle* paraneter* that are channel independent 
t 
* EXIEHDEO DESCRIPTION— 

* WPUTS--

* WTPUTS-
* 
* ROUTINES CALLED— 
a 
* fRROR C0H01TIONS AND RECOYERY--
* 
« NOTES— 
* 
* AUTHOR--
k 
ft**.Uft*ftftftaft**ft*J.ft*^^ 

* INITIAL REFINE nENT--
• 
i t M M > M t l > t t l > l l ( l l t a M l l i « i i t 
ft 
* REVISION LOC— 
ft 
*ftxftft«iftftaxft*ftft*ftftftxfttft**ftaft 
DECLARRTIOH--

PROCEDURE indep_paran (index, value); 
VALUE index, value; INTEGER index, value; 

S> 
IDOC-& 

BEGIN 
tetopjjaran_linei (index); 
chl line : 3 fomat integer (value, chl l i n e , paran f n t l ) ; 
HOVE strZ : = «Pl , " * ( t t r 1 * 1 ) ; 
output_paran_line»; 

END indep_paran; 

THU, DEC ZZ, 1983, 10:52 Afl SF1WIBL.IWRX.PDS510 

NEJECT; 
COnnENT 
IDOC* 

WtftE" 
addr paran 

•***«*I**itt*********t«**t***t**t*************************************** 

ft SHORT DESCRIPTION¬
* handlea HP-IB addreitea 
s 
* EXTENDED DESCRIPTION— 
* 

* INPUTS— 

« OUTPUTS-

» ROUTINES CULLED— 

* ERROR CONOITIONS ANO RE COVE RY— 
ft 
* NOTES— 
ft 
* AUTHOR-
ft 
kjU*ftftftftaftftftft**ft*ft*«ftftft*«ftft̂ ftaftftiUftft 
* 

* INITIRL REFIHEflENT— 

ft***************************************!******************************* 
ft 
* REVISION LOG— 
* 
ft*********************************************************************** 

DECLARATION-

PROCEDURE addrj>aran (index, addr, addr2); 

VALUE index, addr, addr2; INTEGER index, addr, adtJr2; 
& 

SO Q c-s. 

BEGIN 
tetupjjarart_lines (index); 
eh1_line :»~for»tat_integer (get_priv_ib_lun(addr), 

chl_line, paran f n t l ) ; 
ch2_line := fornat_intiger (getjiriv_ib_lunTaddr2), 

Ch2_line7 paran_fnt1); 
output_paran_linei; 

END addrjiaran; 
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NEJECT; 
CONTENT 
8D0C+ 

* SHORT DESCRIPTION¬
* 
* EXTENDED DESCRIPTIOH-
* 
* INPUIS-
s 
* OUTPUTS¬
* . 
* ROUTINES CALLED— ' 
* 
* ERROR CONDITIONS RND RECOVERY— 
* 
* NOTES— 
ft 
« AUTHOR— 
t 
ft*******************************************************! 

* IHITIRL REFINEnEHT— 
si 
* * t * t * * * * * * * * * * * * a t * * * t * * t * * t * * * * * * * * * * * * * * * l * * * * * * * * * * * * * * * * * * * * * * * * * * * 

************** 

* REVISION LOG— 

*************** ; * t * t t t * t t * * * * t * * t t * * * t * * * * * l * t * * * * * * * * * t > t t f t * * * * * * t * * * * 
•00C-; 
SUBROUTINE l u t op_paran2; 
BEGIN 
- diip.header ("OPERATING PRRAfi."); 

ouad_paran (active_gate_start); 
quadjaaran (activej)ate_stop); 
skip_Iine; 
realjiaran (activejihate_off set); 
real_paran (aetivt_nagnitude.slope): 
real_paran (activt_nagnitude_offset); 
realjiaran (active~stinulus_slope); 
realjiaran (active^stinulus'offset); 
ik ip_l ine: 
re*al_paran (active_ref_planej); 
rtal_paran (active~ref_plane_2); 
*kip_line; 
realjiaran (active_syaten_20); 
end_paran l i s t ; 
IF plot debug THEN 
BEGIN MHEXtdjjjams); USTRC « < op parn ?"); CRLf; END; 

END list_op_paran2; 

THU, DEC 22, 1983, 10:52 An SPRRMBL.U0RK.PD851O 

NEJECT; 
connENT 
IDOC* 

i****fta*aa*******«*»»***** 

SHORT DESCRIPTION— 
l i s t s operating paraneters to display, printer, or plotter 

EXTENDED DESCRIPTION— 
Thit routine constists of a series of calls to fornat and l i s t 
the operating paraneters on the display or to a plotter o r printer. 
I t i s M v o k e d by cither the softkey uhich corresponds t o displaying 
the operating paraneters or the softkeys uhich correspond t o 
printing or plotting the operating paraneters. 

Operating paraneters consist of neaurenent infomation that i s 
not annotated on the display: 

narker values 1-5 
sweep tine 
pouer level 
electrical length 
averaging factor 
snoothing aperture 
...and anthing else that w i l l f i t 

INPUTS- none 

OUTPUTS— none 

ROUTINES CALLED— 
sxip_iine 
realjiaran 
quadjja ran 
indepjjaran 

ERROR CONDITIONS AND RECOVERY— 
none 

NOTES-

AUTHOR— 

i * * * * * * * * * * * * * * * * * * * * * * * * * * * t*************i*********i 

INITIAL REFINEnEHT— 
cal l routine to display header 
call various routines to fomat and output paraneters 

I **!«**•ttft**t************* ft*****************tl 
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SUBROUTINE l i t t opjurant; ENTR1 
t 
fOOC-8. 

BECIN 
opjiaran. :• TRUE; 
dispjieader ("OPERATING HWM."); 
realjiaran (active_sweep_tine); 
realjiaran (active'twnejMtier); 
realjiaran ( a c t i v e j t l e c t n c i M e n g t h ) ; 
dualjiaran (activej>e«wrjilope,chj)oucr_alope_nade,ch 
dualjwran (active_lf_a*3_factor,ch_avtra9e_node,ch_aver*3e_factor); 
dualjujran (»c11ve^enoothing_*pe rtu rt, ch_tnoothir>g_nodt, 

chj«Mthin$_a««rturt); 
8*ip_line; 
realjiaran (active_attenj>ort1); 
r i a l j w r a n (active~attenjiort2j; 
t*ip_line; 
quadjuron (active_*arkerl); 
quadjuran (active~narker2); 
tpiadjuran (activejurkerS); 
tjuadjuran (active_narker4); 
t*iadjtaran (active~nart.tr5); 
andju ran H i t ; 
IF plot debug THEN 
BEGIN UHEX(dgjamt); USTRC «<op pam 1"); CRLF; END; 

END U*t_opjiarant; 

4,641,086 

SPRRnTBLlttRX.mSIO 

•EJECT; 
SUBROUTINE l i t t opjiaranjtage; 
BEGIN 

IF opjiarMl THEN 
l i t t opjiarant 

ELSE 
litt_opjiaran2; 

END liatjipjwranj»ge; 

SUBROUTINE next opjiaran; 
BEGIN 

•pjuranl ROT opjiarant; 
ttttj»e_paranj>age; 

END nextjff j iaran; 
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REJECT; 
COflflENT 
8D0C* 

SHORT DESCRIPTION-
l i t t t tytten paraneter* to dieplay, printer, or plotter 

EXTENDED DESCRIPTION— 
This routine commit* of a terie* of calls to fornat and l i t t 
the tytten paraneters on the display or to a plotter or printer. 
I t ia invoked byjsvtiawr the softkey which correspond* to displaying 
the systen* paraneters or the softkeys uhich correspond to printing 
or plott ing the tytten paraneters. 

Systen paraneters consist of general 8510 systen infornation: 
najor HPIB address 
ninor HPIB address 
test set addrtss 
source address 
plotter address 
printry SRQ nask 
secondary 3R9 nask 

INPUTS— none 

OUTPUTS- none 

ROUTINES CRLLEO— 
ditp_header 
skip_line 
end_paran_list 
addrjiaran 
indepjiaran 

ERROR CONDITIONS AND REC0VERY--
none 

NOTES-

AUTHOR--

:**ata*it*i**«*i*t*tt«l*a*****^ 

INITIAL REFIHEflENT— 
c a l l routine to display header 

c a l l various routines to fornat and output paraneters 

ia**t*ai**iiiatta*ifta**aaiaaaatti«aia*iatiatia****tt*aaiajiiii«iiiitttiiaa* 

SPRRHTBL.U0RK.PD8S1O THU, DEC 22, 1983, 10:52 Afl PAGE 30 

SUBROUTINE l i s t sysjwrans; ENTRY; 
& 

IDOC-i. 

BEGIN 
dispjxtader ("SYSTEM PRRAfl."); 
addrjiaran (active_l510_hpib_addr, najor, najor); 
addrjiaran (Ktive_syaten_bus_hpib_addr, ninor, ninor); 
addrjiaran (active_source"hpib_addr, source, source_2); 
addrjiaran (active^testset_hpib_addr, t t s t j t e t , test_set_2); 
addrjiaran (activej>lotter"bpib_addr, plotter, p lotter ) ; 
addrjiaran (activejirinter_hpib~addr, printer, pr inter) ; 
addrjsaran (active_chj:nd_hpib_addr, u*er j tevicej , uterjfevice_2); 
addrjiaran (activejaei_thru_hpib_addr, p r i v j b j w a t , priv_ibjiass) ; 
skip_line; 
indepjiaran (active_srq_naskjirinary, t r n _ ' " , * _ P r i M r y ) ; 
indep jiaran (Ktivaj«ro^naskj«coi>dary, trq__naskjiecondary); 
end j iaran l i s t ; 
IF plot debug THEH 
BEGIH UH£X(dgj»rnt); USTRf « < tya parn"); CRLF; END; 

END l i s t j , y s j i a r a n t ; 

1 REVISION L0G--

itftiii**t***il>at**itaii*iaaitxatKt*aaa>*tKati**l*t*ttiia»liii***t**aai* 
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4 , 6 4 1 , 0 8 6 

•EJECT; 
COWtOiT 
SDK* 

****************************************** *j***********l 
SHORT DESCRIPTIQH-

l i s t s values and frequencies at each data-point of trace 

EXTENDED DESCRIPIION--
This routine l i s t s the values and frequencies at each data point 
of the trace in the currently active channel to an HP-IB printer. 
The nunber of points l i s t e d corresponds to the current nunber of 
points. The l i s t i n g i s fomatted as follows: 

header l ine —> NO. 

l i s t of pts --> n 

FlttOUENCY (units) REAL, WAG (units) 

real, inag 

The f i r s t colunn l i s t s the nunber f o r each point 0..n (n«50,100,200) 
The second colunn l i s t s , depending on the donain, the frequency, 
t ine, or auxiliary conponent. The th i rd colunn l i s t s the value of 
each point, asperated into i t s inaginary and real conponents. 
Fornats without inaginary values print a value of zero. 

The fornat of each value printed ia in a fixed f loating point fornat 
uith a signed exponent and 2 significant digits to the l e f t of the 
decinal and 10 digits to the right. 

The neasurenent units are defined at the header l ine in terns of 
Hz, Units, dB, Sec, Volts, and other applicable standard units. 

INPUTS--
none 

OUTPUTS--
hardcopy l i s t of trace values 

ROUTINES CALLED--
app substring 
entry_ch_integer 
entry"ch~double 
*ctive_suffix 
fornat^integer 
fornatjuad 
fornat 3cnpx 
print Jit Lf 
fornfeed 

ERROR CONDITIONS fiND RECOVERY— 
The donain status of the trace i s checked thru calling 
entry^h^integer. No range checking is done to verify that the 
donain status is within indexing range into the donain string table 
uhich generates the appropriate header string. 
The correct description nust be added in The input f i l e IALPHPS 
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under tprtdata and correspondingly in the donain t t r i n g table in 
order to accomodate another donain t t r i n g . 

*sa*s*******************i****tt*t***t*tt**it*****t*********ji*****«******* 
* 
* INITIAL REFINE RENT— 
* i n i t i a l i z e strings and data trace pointers 
a get address of the data trace 

get header infomation and neasurenent units for frequencies and 
anplitudes 

print header infomation 
FOR the current rtunber of points 

fomat and print tht frequency and anplitude (real,inag) 

t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

REVISION LOG-¬

* * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

•0OC-; 
ENTRY; 

t 18 char fixed t c i . notat. & 
8> corrtptends to cdonain.uork & 

PROCEDURE l i t t trace valves; 
BEGIN 

INTEGER data_pt, i ; 
DOUBLE data addr; 
USER3 POINTER data blk>data addr; 
DOUBLE COHSTRHT 

int fnt :* X010000QO, 
data fnt : » Z30O012OA; 

INTEGER TABLE oonain.ttr : « 
1 f r»q_donain 1 print_freq, 
& tinejkwunn t p r i n t ' t i n e , 
8. TDR t p r i n t j i n c , 
& aux_donain 8. print_aux; 

SUBROUTINE print l ine; 
BEGIN 

output_print_string (paran_line, 8); 
output_print~string (choline, 28); 
output_pnnt~string (ch2~line, 0); 
pnnt_CRLF; ~ 

END pr int_ l ine; 

i n i t j r t rings; 
data'addr :* entry_ch double (ch f base); 
dataj>t ;= 0; 
append_ttring (paran_line, "NO,"); 
append_string (ch1_line, AORS(byte_Iist) • 

danain_str (entry_ch_integer (ch_donain)]); 
append_string (chlJUne, active^suffix (active_start)) ; 
append ch (chl l i n t , ' ) ) ; 
append j n r i n g (ch2~iiw. " REAL, WAG (") ; 
append~itring (ch2~line, acti»e_suffix (active_ref_value)); 

SPARflTBLUORN.PDSSlO THU, DEC 22, 1983, 10:52 AH PAGE 33 

append_ch (ch2_line, ' ) ) ; 
print l i n t ; print~CRLF; 
FOR i":« 0 STEP step size UNTIL 100 DO 

BEGIN 
parin_line for*at,integer (dataj>t/6, strO, i n t _ f n t ) ; 
ch1_llne ; » forriatjjuad(entry_stinulu« atj>oint(i)7strl ,data f n t ) ; 
Ch2_line := fornat_3_cnpx (data_blk [dataj t ] , str2, data_fnt); 
data_pt := data_pt"Vfi; ~ & next 3 word conplex value & 
print l ine; 

END; " 
fornfeed; 

END liit_trace„values; 
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IHTEGER CONSTANT hpib eoi := 20100, 
hpib'dcl := X0101, 
hpib't lk :< Z0102, 
hpibj»ass_thru :» Z3F00; 

I hpib end (eoi) i 
& hpib device clear (dcl)S. 
& hpib ready for output & 
tt connand pass thru & 
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SUBROUTINE ini t .publ ic ib f i f o ; 
PROCEDURE parser; 

EXTERNAL. L; 
EXTERNAL I ; 

jmSER,U01tt.Ptr»510 THU, DCC 22, 1913, 10:53 An PAGE 1 

IhSIXL.P.-paroer-
BEGIM 

IFILE tiWjcC.wrii; 
•FILE fkemel.uork; 
IFILE faclive.uork; 
•FILE c idt . uork; 
IFILE crlns.werk; 
IFILE fantrpt.uork; 
IFILE fscreen.uork; 
IFILE fchdata2.uork; 
•FILE fibtree.uork; 
IFILE cendcase.uork; 
RFILE c*tin.Mrk; 
•FILE ff i fo .uorh ; 
•FILE f f l f o e . - e r k ; 
•FILE fpubib.uork; 
IFILE eparoer.uork; 
•FILE fcemand.uork; 
IFILE f t i t l e . u o r k ; 

ALPHA PROCEDURE c l u r n r i n j ( i t r i n j ) ; 
VALUE string; 
ALPHA string; 

•LPNA PROCEDURE append c h d t r i n g . d i ) ; 
VALUE s t r i n g , * ; 
AIM) string; 
IYTE ch; 

INTEGER CONSTANT n n block l i n j t h ;> 32; 
CLOHL BYTE ARRAY b l t i k . b u f f , r|0:m « . b l o < * J«>S » ) i 

t for t i t l e . l i n e 1 
& for nntn Md ib_link 4 

4 for j feu cnd_... constants 4 
X for end_n_sueeps 4 

4 for ae*t-t_eontiand 4 
4 for u n t e t i t l e 4 

4 DEBUG 4 
4 DEBUG 4 

IYTE CONSTANT anvthar :• ' » , 1 paraer uild-card character, 4 
anydieit : » '*, I any d ig i t or apace 4 
amir : « ' « , 4 , l ; l l f I hpib end (eoi) I 
dtchar :»M; 1 the "DT" string t e m ' r 4 

BYTE CONSTANT zero :• '0, 
nine :* '9 , 
conna : « ' , , 
•enicolon :» ' ; , 
apace ' , 
opecial :• 114; 4 ASCII DC4 4 

BYTE dt; 4 the teminator char opccified by the "OT" connand 4 
BOOLE* otringjKouired, 

eoi, 
del; 

t DEBUG 4 
INTEGER CONSTANT nax debug string :• 31; 4 mat be 2~n - 1 4 I DEBUG 4 
BYTE ARRAY debu9_,trln«10:nax debug_strin9l; 4 DEBUG 4 
INTEGER «ebug_string "dex; 4 DEBUG 4 
BYTE ARRAY debus_strinj_print[0:nex debug o t r i n j H ] ; 4 DEBUG 4 
ALPHA debuj , t r l " i a i P h J : 1 K 5 U C 1 

SPARSER.NORN.P0J510 

BOOLEAN ayntax_errcr; 
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4 OEBUG 4 

SUBROUTINE i n i t j x j b l i c i b _ f i f o ; ENTRY; 
BEGIN & i n i t j x j b l i c ib f i f o 4 

FOR debug stringlindex : » 0 UNTIL nax_debug_stnng HO 4 DEBUG 4 
debug_itring[ debug otring index ) : * ' * , 4 DEBUG & 

debug_«tnng_index :* 0; 4 DEBUG & 
debug_atring alpha :* ADRSt debug_string_print ) ; 4 DEBUG 4 
debug_string_printf.O] :* nax_debug_string • 1 ; 1 OEBUG 4 
i n l t _ f l f o ( publ ic_ib_fife, 

public~ib_fifo_size, 
pub_ib~fifo, 
pub_ro_*rfo_not_full, 
pub ib*fifo~not~enpty 

) ; " 
END; 4 in i t_publ ic_ ib_f i fo 4 

PROCEDURE enter debug( char ) ; 
VRLUE char;" 
BYTE char; 
BEGIN 4 enter debug 4 

INTEGER i f 

IF NOT svntax.error THEN 
BEGIN 4 i f not syntax error 4 

IF char < ' THEN 
char ; « • ; 

debug_stringt debuLstring^index ] : » char; 
debug_string_in_ex :• (debug_string_index * 1) ANO 

nax debug string; 
FOR i :> 0 UNTIL Mx_debug_string 00 

debus string_»rint(i*ll :> debug_«tring[ 
(debug_string_index*i) AND nax_debuo,_string 

print_string( dabug_stnng_alpha, 
t i t l e _ s i z e , 
title_dl»play 

ENO: 4 i f not syntax error 4 
END; 4 enter_debug 4 

BYTE PROCEDURE next char; 
BEGIN 4 next char 4 

LRBEL tTy char; 
INTEGER c h f 

eh :« read_fifo(public_ib_fifo); 

t ry char: 
IF ch > ZOOFF THEN 

1 DEBUG ( 
1 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 1 
1 DEBUG 1 
4 DEBUG 4 
t DEBUG 4 
4 DEBUG J. 
4 DEBUG 4 
4 DEBUG t 
1 DEBUG t 
1 DEBUG 4 
4 OEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
I DEBUG 1 
1 DEBUG 1 
t OEBUG t 
1 DEBUG X 
5 DEBUG I 
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BEGIN I i f ch > XOOFF 1 
IF parser debug THEN 1 DEBUG I 

enter iebug('J); 4 DEBUG I 
IF ch < hpib eoi THEN 

BEGIN i i f eoi 4 
eoi :• TRUE; 

• del FRLSE; 
next char special; 

END 4 ~ i f eoi 4 
ELSE IF ch > hpib del THEN 

BEGIN 4 else i f del 4 
del :• TRUE; 
eoi : ' FALSE; 
abort_connand :* TRUE; 
next char :« special; 

EHO 4 else i f del 4 
ELSE IF ch • hpib t l k THEN 

BEGIN 4 else i f t l k 4 
urite f i f o t token f i f o , end hpib talk ) ; 
DO 

ch :• read Fifo(public ib f i f o ) 
UNTIL eh <> hpib_tik; 
GO TO try char; 

ENO 4 else ' i f t l k 4 
ELSE IF (ch ANO IFFOO) « hpibjjass thru THEN 

BEGIN 4 else i f pass thru 4 
DO 

BEGIN 
urite f i f o d o k e n j H f o , ch); 
ch :»~read f i f o ( public i b j i f o ) ; 

END 
UNTIL (ch ANO IFFOO) <> hpibjaes_th.ru; 
GO TD try char; 

END 4 else i f pass thru 4 
ELSE 

BEGIN 4 else 4 4 should never happen 4 
urite f i f o ( token f i f o , end i l l e g a l ) ; 
del :• TRUE; 
eoi :* FALSE; 
next char :* special; 

END; 4~elsi 4 
ENO 4 i f eh > ZOOFF 4 

ELSE 4 ch <> ZOOFF 4 
BEGIN 4 else ch <• ZOOFF 4 

IF parser debug THEN 4 DEBUG 4 
enter debug(ch); 4 DEBUG 4 

eoi := del := FALSE; 
• next char :« ch; 

END; 4"else ch <• ZOOFF 4 

END; 4 next_char 4 

BYTE PROCEDURE Slnple(ch); 
VALUE ch; 

http://hpibjaes_th.ru
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' . ) ) THEN 

JT«SE*.ttC«K.T>Ot510 

BYTE ch; 
BEGIN 4 sinple 4 

ch : - ch mo ITT; 
IF ((ch ' ' ) AND (ch <• 

sinple ch MB J5f 
ELSE 

einple :* ch; 
END sinple; 

IMTCCCFt PROCEDURE op(next,ch); 
VBLDE next.ch; 
INTEGER next; 
BYTE ch; 
BEGIN lp|l 

INTEGER CMSIBNT print.none :• 0, 
p r i n t _ t i t l e ; = 1 , 
prant'entry : « 2; 

INTEGER prmt.cnd, 
opcode; 

INTEGER POINTER ore, 
det; 

•pcode : » ib_l ink[next] ; 

IF opcode < 0 THEH 
BEGIH 4 i f 4 

op :* opcode OR ZFOOO; 
opcode :* -opcode; 

ENO 1 i f 4 
ELSE 

op :• opcode RNO ZOFFF: 

print end :* print none; 
C»SE iIGHT(opcode,T2) OF 

BEGIN 4 cote 1 

THU, DEC 22, 19J3, 10:53 Rfl 

4 upshift & 

& This procedure is a tenp patch & 

. 1 0 S 
4 1 1 

1 2 4 

4 3 4 

I A I 

IS I 

BEGIN t 1 4 
t i t l e := c lear_etr ing(t i t le ) ; 
print end : s print t i t l e ; 

END; 4 T 4 
BEGIN I I I 

t i t l e := *ppend.ch(titli,ch): 
print end := print t i t l e ; 

ENO; i l l 
BEGIN I 11 

strin9_acquired : » TRUE; 
acquired entry. i tr ing ) ; 
entry : » clesr_etring(entry); 
entry := append ch(entry.ch); 

END; 1 3 4 
BEGIN 4 4 4 

entry :* append ch(entry,ch); 
END; 4 4 4 
BEGIN 4 5 4 

780 
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string_acquired :* TRUE; 
ac<»uirt( entry_string ) ; 
entry : « detr_. itr ing(entry) ; 
entry := append ch(entry,ch); 

END; & 5 & 
6 & BEGIN U i . 

entry : - append ch(entry.ch); 
END; & 6 & 

ENO case; 

IF print end <> pant none THEN 
BEGIN**, i f 1 

p r i n t _ s t n n g ( t i t l e , t i t l e _ s i s e , t i t l e _ d i s p l a y ) ; 
u n t e ' t i t l e ; L nove to Instrunent state i n dg Rfltl & 

END; & I f I 

I usi code locattd after end to display nunbers at rectived t 

END; & op & 

FWCEWJNE parser; t a process t. 
BEGIN i parser & 

BYTE char, 
tinplechar, 
expect; 

INTEGER next; 
INTEGER block_length; 

dt :* neuline; 
t t r i n g acquired FALSE; 
tyntax~error ;= FALSE; 

get_neu_token: 
char :« sinple( next_char ) ; 

UHILE ( (char * space ) OR 
fenar ' t r ) DR 
(char * eonna ) OR 
(char = ocmcolon ) OR 
(char = neuline ) OR 
eoi OR 
del 

) DO 
char := sinple{ next_char ) ; 

next : 3 optcftar.char);; 

& after accenting previous token & 

UHILE next > 0 00 
BEGIN & uhile next 4 

expect :» nnen.next]; 
char := next char; 
IF del THEN " 

GO TO 9et_neu_token; 
sinplechar : = tinple(char); 

UHILE ( 
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(expect <> tinplechar) AHD 
(expect <> anychar ) ANO 
( 

(expect <> anydigit) OR NOT( 
( 

(sinplechar <- nine) AHD (sinplechar >= zero) 
) OR 
(sinplechar » space) 

) AND 
( 

(expect <> space) OR HOT(tinplechar = cr) 
) RNO 
( 
-tjJl x p e c t ° a n y , r ) ° R K 0 T C 

** (sinplechar s cenna) OR 
(sinplechar * temcolon) OR 
(sinplechar * cr) OR 
(sinplechar > neuline) OR 
eoi 

) AND 
( 

) 

(expect <> dtchar) OR NOT( 
(char « dt) OR 
eoi 

) 
) 

) 00 
BEGIN & uhile expect & 

COnnENT 
char doesn't natch expected char to look farther 
an i l legal next character u i l l natch the u i l d card 
at the end of the l i s t of characters to t e s t . ; 

next := next * 1; 
expect := nnen.next]; 

END uhile expect; 

next op(next.char); 

END uhile next; 

IF parser_debua THEN 
enter_debug('|); 

u n t e _ f i f o ( token_fifo, -next ) ; 

I f ( ((-next) >= end enter) AKD 
((-next) <= cnd""u4 ) 

) OR 
( ((-next) = end block a) 
) THEH 
uait( entry_string_ready ) ; 

IF string acquired THEN 
BEGIN & i f & 

& 0E3UG & 
& 0E8UG & 
& DEBUG & 

& uait u n t i l processed 4 
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string_acquired :* FALSE; 
entry := clear_string( entry ) ; 
releasef entry "string ) ; 

END; £ i f & 

IF (-next) = end i l laual THEN 
BEGIN & i f & 4 DEBUG & 

syntax error :* TRUE; 4 DEBUG 4 
UHILE NOT del DD 4 eat up chars u n t i l device clear 4 

char := next char; 
syntax error :="FALSE; 4 OEBUG 4 

END; & i f & 4 DEBUG 4 

GO TO get_neu_token; 

END parser; 

http://detr_.it
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•job ptts . , l l b m .pdt510,patit;outclast'\1 fran<leadsort.wm;to*loa4sort;neu 
•tell t*cc.pd8510; "«««•*•»••«*»* PR351 release »«»«w««»«t!i**T«=ix" 

fw»ts^wnap.wom;to*nbnwap; 
•tel l i*cc.pd85tO; "flake t u r t a conplete reconpile hat been nade," 

fiw*nnoNloa4.-nm;to'nnteioad;neM 
f t e l l «c.pd8510; " w r n t , and ia serialized u i th a 0 reviaien s u f f i x . " 

f ron^j.uork; to«obj; neu ( t e l l UCC.pd8S10; ™*««M » « » « B»»T»»riM 
Fron<lnain.uork;to'lnain;neu f t e l l libm.pdSSTO; *•*«««»«•••«»»»«• PR3S1 reieate 
fron>ocharett.ix.rk;toiochariet;neu •tell librn.pdSSlO; "flake t u r t a conplete rewnpile hae been nade," frott>oinbn.uom;to*oinon;neH 

•tell libm.pi.S510; "uorkt, and i t serialized u i th a 0 revision t u f f i x . " 
f ronionbnload. wo rk; to*tf«xiload;neu ' t e l l libm.PdSSIO; "***S*ZX=****XXXX*XX**MTX*XZZTI*=I**TXI****T**X*X**" 
fronxononitor.uom;to*enonitar;neu ' t e l l jtb.pd85l0; " " " = = = « * = * « " PHS51 reieate « « « « « I S « K « I ' fron*sibtbl.uork;to*sibtbl;neu •tell jtb.pd8510; "Hake sure a conplete reconpile hat been nade," 
fronsskinfo.Hork;toMkinfo;ncu f t e l l jtb.pd8510; "uork*, and i t terial ized with a 0 revnion s u f f i x . " f ron»crint.work;to«f nnt;neu 

•tell Jtb.pdS510; "*zr-zztzxzx****m*z£*******x*="""XZ**-*"""-u f TO»cide.li*™;to«fids;ne.^ 
•tel l iani.pdS5lO; ' I « I « : I « H I I « PRSS1 release • s « « « » = « x s » « « = = " fron»cdebug.llOm;to*feebi^^ 
•tel l ' lani.pd8510; "flake sure a conplete reconpile hat been nade," fiwn"cdtngr.»ork;to«cdtngr,neH •tel l lani.pdJSIO; "noma, and is serialized uith a 0 revision s u f f i x . " f i"Ofi»cre»p. uork; to'cretp; neu •tel l lani,pd8510; "«««»m««««»»»BM frsxt-cttin. work; to>cttin;neu ! f i l e pdtape.dev'tape f ron*cpa rant. uo rk; t f c p a rans; neu • f i l e syslist;dev*lp 

fron*t^omat.uork;to'CforMt;neu 
•store «.paes1.pd8510,«.uom.pdSS10,f.n«8k.uM^ f rotwcaliienu. uork ;to«ccalnenu; neu {purge dscrten 

f nx«*editp.HOrk;to»cdisp;ntu .purge loadnap 
f ron«cplot.Mork;to*cpIot;i>eu •purge loadsort fw»ctikr.i*B™:to«Crikr;n»w 

•purge ttbnnap 
f ro>>^eytten.i«irk;to"Ctyst*n;neu •purge nnbnload 
f rw»ccndcait. uork; to»Ks*ocate; neu 1 purge obj 
froM"*chan5et.uori(;to***hanfji*;neu •purge lnain 
f ron*dchtable.uo rk;to*dchtable;neu •purge ochartet 
f ron^nodecl.uork; to*Knddecl;neu !purge oinbn 
f ron'dscrten.uork; tON>tcrten;neti !purge onbnload 
f roRxdalphas .uork; tcdalphas; neu {purge ononitor exit 

•purge t lb t b l •eod 
•purge tkinfo !eoj 
•purge f r i n t 
!purge fids 
•purge fdebug 
•purge cdtngr 
!purge cretp 
Ipurge c t t i n 
!purge cparans 
ipurge cfomat 
Ipurge ccalncnu 
!purge cdisp 
Ipurge cplot 
Ipurge enkr 
Ipurge csysten 
Ipurge cendcase 
'purge schanget 
Ipurge deniable 
Ipurge dcnddecl 
Ipurge dscreen 
Ipurge dalphas 
(fcopy 
fro««dscreen.work;to*dscreen;neu 
fron*lcadnap.Mork;to*loadnap;neu 
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PROCEDURE recail_pfr; EXTERNAL. L; fifiSICL.P.Vr" 
PROCEDURE configure; EXTERNAL.L; BEGIN 

IFILE fgratic. -wrk; 1 for trace_andjgraticule 8. 
IFILE cdatap.uork; 4 for nax_fon.at & 
IFILE ccontvar.uork; & includes naxjjaranater 4 
IFILE cchtable.uork; 4 includes nax_cb 4 

IFILE fchpfr.uork; 4 after nax fomat/naxjaraneter/nax ch ded'a 4 IFILE fchtable.uork; 

BYTE TABLE basisjtaran : « 4 indexed by paraneter 4 

•11! 4 s11 4 
t21, 4 t21 4 

4 s12 4 
t22, 4 s22 4 
t i l , 4 z 1 4 
s22, 4 s2 4 

t i l , 4 y 1 4 
$22, 4 y2 4 null_paran, 4 uteri 4 
nulljjarart, 4 uter2 4 
null_paran, 4 uter3 4 
null_paran; 4 uter4 4 

BYTE TABLE ref l trans :> 4 indexed by paraneter 4 
r e f l , 4 t i l 4 
trans, 4 s21 4 
r e f l , 4112 4 
trans, 4 s22 4 
r e f l , 4 * 1 4 
r e f l , 4 s2 4 
r t f l , 4 y1 4 
r e f l , 4 y 2 4 
null_paran, 4 uteri 4 
nullipara*, 4 ueer2 4 
nullj>aran, 4 u*er3 4 

-

null_jraran; 4 user4 4 

http://libm.pi.S510
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IEJECT; 
COflflCNT 

* 
tkk*k*Ukttk%ttkkkkt**kkkkkkkkkk*kkkkktkktk**t*k*ktttkkkkkktkkktkk*kkkkkk 

CWW.NT recall efr 
t.r*** 

PROCEDURE recalljifr; EHTRY; 
BEGIN 4 recall_of r & 

IHTEGER ttnpjontin, 
tenp_paraneter, 
tenp_fomat; 

4 get neu value* fron parwietei^fornat-responie nenory A 
ttnp_donain := entryj:h_inttger( ch_donain ) ; 
lenpjarantttr :» entry_i_h__inte*j«r{ ch_paran ) ; 
tenp_fomat : = fornat. tenpjtonain, 

tenp__paraneter, 
current_tntry_ch 

«et_entry_ch_integer(tenp_fomat, ch_fornat); 
•et_tntry_ch_integeriba«iajarari[ttn^_jMrantterJ, 

ch_ba*ii_t_pairan 

t*t_tntry_chJ.nteger(rtfl_tratT  ̂ ch_r*fl_trana); 
Mr«nti72< :Ontt

S
er
(P

ara
n*ter_ottcriptor[ tenp_paranettr, 

paraneter_con vt riion 
eh_pa rtn_conver» ion 

IF typ*_of_gratt tenp_fflrnat J o rectangular THEH 
tenfffornat :* fnt_iM_polar; & all polars ute tane valuta 4 

tet_entry_ch_reil( tcaleE ttnp.fornat, ttBpjiaranettr, 
current_entry_ch 

ch ecale 
>; 

tet_entry_ch_rtal( ref_po«itionf ttnp_fomat, 
tenpjaraneter, 
current_entry_ch 

ch__ref_potition 

tet__entry_ch_real{ ref_valutt tenp_fornat, 
tenpjaraneter, 
currtnt_ent ry_ch 

ch ref value 
) ; 

iet_entry_ch_real( elec_d*lay[ tenp_paraneter, 
currtnt_entry_ch 

eh_elec_delay 

END; 4 recalljifr 4 ' 
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HEJECT; 
COflhENT configure 
aatt t*>x^ ft 
HZAt**t»tktkk*t\Hk*kkkkkkktk*kti,kkktk»ti*kkkkkt,t*t**tktkkkkkk**ktk*ktikkkk 

PROCEDURE configure; ENTRV; 
BEGIH & configure & 

INTEGER i: 

& PHRRriETER DESCRIPTOR & 4 to be read fron test-tet & 

FDR i :s 1 UNTIL nax_paraneter entry DO 
BEGIN & for & 

paraneter=4,t__criptor[z1,i] := 
peranetef__de»criptor[yl,i] := 

partneter_,de»criptorIt11,i]; 
paraneterj.etcriptor.zZ.i] :* 
paranettrjieicriptor[y2,ij :* 

paraneter detcriptor[t22,i]; 
END; 4 for 4 

paraHeter_de«criptor[zl,paraneter_.convertion] :» cortv_»_to_z; 
para«eter~detcriptor.z2,paraneterj:onvertion] :* eonv_*_to_z; 
paraneter"descripTor(y1,paraneter_conversion] := conv_t_to_y; 
paraneter__deicriptoriy2,paraneter__convereion] :• conv~t~to_y; 

END: 4 configure 4 

EHD* 

CPL0T.U0RK.PD851O 

INTEGER CONSTANT 

cnd_plot_all :* 268. 
endj>lot_trace : = 269, 
cnd_plotlsraticule : s 270, 
end_plot nartter ;« 271, 
cndjloOext := 272, 
cnd_cM_pen :» 274, 
cnd~litt_trace := 276, 
cnd~ay«ten_parant :• 277, 
cnd~op_parans := 278, 
cnd~a.uadrantJ1 :> 279, 
end~quadrant_21 := 280, 
cnd~quadrant_12 :« 281, 
cnd~quadrant_22 := 282, 
cnd~quadrant_full ;s 283, 
cndjienl :« 284, 
cndjren2 :• 285, 
cnd_pen3 :* 286, 
cnd_pen4 :* 287, 
cnd_pen5 := 288, 
end_pen6 := 289, 
cnd_pen? :* 290, 
cnd_penl :* 291, 
cnd_print_parani 292, 
c«d_plet_paran« := 293, 
cnd_next_opj)aran :* 294, 
c«d~group2 0; 

THU, DEC 22, 1983, 10:53 AD 
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amen 
This i t a eof tuare generated f i l e < M 
Change. m < be nade in S-IbFO.WXK 
Bun CHS.UWI to re-$enerete t i l t ; 

SUBJtOUTIHE proc2; EHTRY; 
BEGIN 

CP.SE con*and_token-268 OF 
BEGIN 
I lit I 
•elect j i lot buffer ( a l l ) ; 
1 269 i 
oclect_plot buffer (trace); 
I 270 i 
eelect plot buffer fori*); 
I 271 I 
pelect_plot buffer (narker,); 
I 272 I 
eclect_olot buffer (amotatieno); 
t 273 i 
BEGIN ENO; 
I 274 1 
BEGIN END; 
I 275 t 
BEGIN END; 
t 27. 1 
IF printer connected THEN 

BEGIN 
abort.meep; 
liot_trace_Yaluee; 
restart tamp; 

END; 
( 277 S 
»olcct_plot_paran (oyt_pereite); 
I 271 1 
»elect_plotjaran (op_paranc); 
I 279 4 
•elect_plot quadrant (upper l e f t ) ; 
4 210 I 
eelect_plot quadrant (louer l e f t ) ; 
1 2 1 1 1 
eelect_plot quadrant (upper r ight ) ; 
4 212 4 
select_plot quadrant (louer r ight ) ; 
4 213 4 
eelect_plot quadrant (full_pagc); 
t!St I 
aelect _pen(1); 
4 2>S 4 
aelect_pen (2); 
4 216 4 
aelect_pen (3); 
4 217 4 
»elect_pen (4); 
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tmi 
t t l e c t j x t n (5); 
171* t 
t e l t e t j e n ( ( ) ; 

1 290 4 
selectjien (7); 
4 251 4 
select j>en ( I ) ; 
I 292 4 
IF print!rj»nneeted THEN 

outputjwramters; 
4 293 1 
skmp to_j ) lotttr ; 
4 294 4 
next tpjwren; 
ENO;" 
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END pr»c2; 

SPLOT.UORK.PD8510 

rl68KL,P, "plot" 

BEGIN 
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NFILE 
•FILE 
HFILE 
RFILE 
IFILE 
NFILE 
RFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
•FILE 
IFILE 
IFILE 
•FILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 
IFILE 

cdebug.uork; 
ftern.uorfc; 

ffnt.work; 
f str ing, work; 
fcnv9x.uork; 
CditJp.uork; 

fctldd.toi.uork; 
fchdits2.Hork; 
cchconst.work; 
fchtaJBlt.uork; 
fprivib.uork; 
foutib.Hork; 
foutib2.uork; 
fconnand.uork; 
fpamtbl.uork; 
ftpngr2.uork; 
cnenu.uork; 

fntnu.uork; 
fcontrol.uork; 
cscreen.work; 
cplot.uork; 
fdispran.uork; 
c r i n s . u e r k ; 
fkerTX.l.work; 
fgratic.uork; 
fdguter.uork; 

4 The follouing IFILES art for t r r o r nessages * 

IFILE cntgplot.uork; 
IFILE cnsgpriv.uerk; 
IFILE futi l3.uork; 
IFILE futil2.uorfc; 

BYTE CONSTANT 
eonna 44, 
t t r n • :» 59, 
CR :« 13, 
LF : » 10; 

INTEGER CONSTANT 
t t r i n g t i z t :* 25, 
a l l " := 0, 
entry_info :* 0, 
t r a c t - :* 1 , 
grid : « 2, 
narker* : » 3, 
annotations :« 4, 
op Jiarant :* 5, 
sysjiarans : s 6, 
dg_user ; » G, 

& ami-colon teminator 

4 choice of S display buffers to plot 4 

SPL0T.N0RK.PD851O 

softkeys 
ful l j iage 
loutr_ lef t 
louer_righ. 
uppir_left 
upper_right 

:« 7. 
: - 0, 
: « \, 
:* 2, 
:* 3, 
: « 4; 
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a\ indices into x/y offset table used I 
4 to plot to a particular quadrant & 

DOUBLE CONSTANT 
x nin :« -260, 
xjiax :« 3835, 
y nin :« -50, 
y>ax : » 40*5, 
•trinjL,fomat :' 

INTEGER TABLE b u f f e r t t a r t : « 

ZO7000600; 4 integer to ascii conversion fomat 4 

4 entry info 8. start j J i s p l a y ' O , start j i ispiay*1, 
4 trace info & traceTjiosition, trace2j>otition, 
4 graticule 4 graticule! j w s i t i o n , graticule2jK>sition, 
4 narkers 4 n k r l l j i o s i t i o n , nkrZl jmsit ion, 
4 annotations4 paran1 j i o s i t i o n , paran2j»aition, 
4 parans 4 t e x t j x i i i t i o n , text j i o s i t i o n , 
4 user ditp. 4 uaerdisplay, u t e r j l i t p l t y , 
4 softkeyl 4 • k l l j w t i t i o n , ski?jxjtition; 

INTEGER TRBLE bufferjwd : ' 
4 tn t ry info 4 entry_auxjiosition • tntry_aux_size, 

tntry~auxj.oeition • mtry._auxjn.ze, 
4 trace info 4 traceTnjtisplty • tracejuze, 

trace2nj.isplay t traee'size, 
4 j rat icule 4 « f_ l inel jUsplaymf JUnejuze, 

r*t~lif«2jUsplaytref_linejuze, 
4 narkers 4 fikrTSjUsplay+nkrjuxe, nkr2l_displaytnkrj«izel 

4 annotations4 end_chl jxnition,~endj;h2_BOsition, 
4 parans 4 sk.Tjsosition, t k l l j w t i t i o n , 
4 user disp. 4 characterjret, characteriet, 
4 toftkeys 4 tkj^ighlightj>osition*tk~highlightj4iz(, 

tkjiignli JhtjfOtitiwukJiighl ight_s i ze; 

ALPHA TABLE pen nunber := 
"Oj " i " ! I " 2 ; " , ' * 3 ; H , "4 ; " , "5 ; " , "6 ; " , "7 ; " , " 8 ; " ; 

INTEGER 
p l o t j n j f f e r , 
neujien, 

currentj>en; 

GLOBAL BOOLERH 
plot_te_hpib; 

BOOLEAN 
t e r v i c e j i l o t , 
abortj>Iot; 

BYTE ARRAY 
xtra_string [ -1 :6 ] , 
plot_strmg £-l ;ttringjiire]; 

4 flag to send HPGL connands to public HPI8 4 

4 flag to copy entire display for docunent'rA 

http://fctldd.toi.uork
http://mtry._auxjn.ze
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REJECT; 
ALPHA COflHENT 

aux_string, (DOC 4 
*y_string; 

NATE— 
i n i t strings 

1>***tt3*tXttf t l ( * i i t M ^ 

* SHORT DESCRIPT10N--
* in i t ia l i zes plotting strings 

* EXTENDED DESCRIPTION--
* This routine initialize strings used to tend conntftds to the 
* plotter. * 

* INPUTS— 
* none 

* OUTPUTS--
* none 

• ROUTINES CALLED— 
* nont 

* ERROR CONDI HONS AND RECOVERY— none 

* NOTES— 

* AUTHOR— 

• INITIAL REFINEHENT-
* set naxinun t t r i n g length byte 
* tet addrtts of t t r ing to point to a byte array 

*ftXfitsttt*ti*ft«afttx^^ 

* REVISION LOG— 

DECLARATION-

SUBROUTINE init_str ings; 

ID3C-I 

BEGIH 

plot_string 1-11 :* ttring_size; xtra~string [-1) :» 6; 
aux_string:* ADRS (xtra_string); 
xy_«tring :~ RDRS (plot_string); 

END i n i t _ s t r i n g t ; 
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•EJECT; 
COnflEKT 8D0C-; 
8D0C« BOOLEAN SUBROUTIHE plotter connected; 

BEGIH 
NPflE-- IF NOT u r t j i n v ib (plotter, no fun, "DF;" Adefault conditions!) THEN 

plotter connected BEGIN 
clear nessage (priv_ib_add_err); 

« uam ( n o j i l o t t e r ) ; 
a SHORT DESCRIPTIOM" plotter connected := FRLSE; 
* checks i f a plotter i t connected to the 8510 END * checks i f a plotter i t connected to the 8510 

ELSE 
* EXTENDED OESCRIPTIDH-- plotter_corvnected := TRUE; 
* Thit routine checks i f a plotter is connected on the private bus of END plottereconnected; 
* the 8510 by writing a connand to the plotter 's address that sets the 
a plotter 's default j^ate. I f the attenpt to ur i te to the plotter 
* f a i l s then an error nessage i s displayed indicating that a plotter 
* i s not connected. 

* INPUTS— 
* none 

* OUTPUTS-
9 TRUE • plotter is connected 
* FALSE ' plotter is not connected 

* ROUTINES CALLED-
* u r t j j r i v _ i b 
* clear_ncssage 
* warn 

* ERROR CONDITIONS ANO RECDVERY--
t none 

* NOTES--
* A call to "clear_nessage" is nade before displaying the error 
* nessage because a general private HP-IB bus error nessage is also 
* displayed uhen an attenpt to unte to a device on the private bus 
* f a i l s . In order to display the nost recent error nessage, any 
*- previous error nessage nust be cleared. 

* flUTHDR-

* IHITIAL REFINEP.ENT-
* IF unt ing to the plotter f a i l s THEH 
* clear general private HP-IB error nessage 
* display unconnected platter error nessage 
* return a value of FALSE 
* ELSE 
* return a value of TRUE 

» REVISION LOG--
• 
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IEJECT; 
COftflEHT 
IOK* 

printer connected 
t t t * * t a t * X t * * t * l t i a t t ^ 

* SHORT DESCRIPTION¬
* check! i f a printer i t connected to the 1 5 1 0 

4 EXTENDED DESCRIPTION— 
* Thit routine check* i f a plotter i * connected on the private but of 
* the 8510 by u n t i n g « linefeed to the pr inter 's addret*. I f tht 
9 attenpt to unte to the printer f a i l * , then an error neotage i t 
* displayed indicating that * printer i s net connected. 

* INPUTS¬
* none 

4 , 6 4 1 , 0 8 6 
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8 M C - ; 
BOOLE* SUBROUTINE printer connected; 
BEGIN 

IF NOT u r t j r i v ib (printer, c l r fun, " *) THEN 
KGIN 

clear ncttage (priv_ib_*dd_trr); 
warn ( n o j n n t e r ) ; 
printer connected :« FRLSE; 

ENO 
ELSE 

printer_connected : » TRUE; 
ENO printereconnected; 

OUTPUTS-
TRUE * printer i t connected 
FRLSE * printer i t not connected 

ROUTINES CRLLED— 
u r t j r i v _ i b 
clearjetsage 
warn 

ERROR CONDITIONS RNO RECOVERY— 
none 

NOTES— 
R cal l to "clearjietsage" i s nade beftre displaying the error 
nessage because a general private HP-IB bus error nessage is also 
displayed when an attenpt to u n t e to a device on the private bus 
f a i l s . In order to display the nost recent error nessage, any 
previous error nettage nust be cleared. 

AUTHOR— 

INITIAL REFINERENT— 
IF t i n t i n g to the printer f a i l s THEN 

clear general private HP-IB t r r o r nettage 
display unconnected printer error nettage 
return a value of FALSE 

E L S E 
return a value of TRUE 

REVISION LOG-

SP LOT. UORK. PO! 510 

•EJECT; 
COfinENT 
IDCC* 

THU, DEC 22, 1583, 10:53 AH 

NAhE-
plot 

SHORT DESCRIPTION— plots a eeenent of display RRfl on plotter 

EXTENDED DESCRIPTION-
This routine reads fron the display gen. RATI fron a starting 
address and translates tach display generator control uord to 
HPGL strings to be sent to an external p lotter via the private 
HPIB. Each displayJflfl.uord i t translated into one of the follouing: 

- attribute * absolute/relative plotting 
- junp to neu addr. * general purpose branch around 
• subroutine branch > drawing characters 
- subroutine return « return fron drawing characters 
- x/y coordinate • x,y coordinate u/ pen up or doun 

X,Y vector* are aluays forced into x.y pairs such that i f a 
junp uord (or any other control uord) uere to follow an x vector, 
then the next vector encountered would be designated as the x 
vector. Each x,y pair i s then converted into a string asperated by 
connas, and tent out to the plotter via the private HPIB. 
These vectors are a i l plotted absolute to the 0,0 vector since the 
relative stroking of vectors in the display generator uses values 
that require nodula 4035 in the negative direction. This requires 
a running sun of x and y coordinates be kept as each relative x/y 
vector is read and added to the tun. R nodula 4095 i s done on each 
x/y tun in order to get the absolute x/y position. 

A nini-stack is created for each junp to subroutine uord uhich holds 
the next display uord to return to. 

INPUTS— 
t t a r t j o s * starting addresi of display RRfl to dunp to plotter 
end_pos * ending address of diaplay Rfifl to dunp to plotter 

OUTPUTS-¬
hardcopy plot 

ROUTINES CALLED--
urt_priv_ib 
append_ch 
appendjttring 

ERROR CONDITIONS ANO RECOVERY— 
nen* 

NOTES— 
A l l character text is stroked fron the display gen. to the plotter 
through the JSRs to individual character vector set* in display 
nenory (therefore the plotter 's character tet is not used). 

SP LOT.UORK. K8510 THU, DEC 22, 1983, 10:53 ( 

Any plot in progress can be aborted by pressing any front panel key. 
Thit sets a global f lag uhich is checked after each access to a 
display uord. 

INITIAL REFlNEflENT-
pick up plotter pen 
loop u n t i l plot is aborted OR end of display segnent is read: 

check 2 MSBs of each display word for the following control b i t t 
0: attribute/return fron character subroutine 

pick up/put doun plotter pan for blank/nen-blank attribute 
return to call ing diaplay uord and read next display uord 

1 : x/y coordinate 
collect x,y pair 
convert to string and dunp to plotter 

2: branch to character subroutine 
3: jnp to given address 

i«sttft*ft»«»******tx*x*a*M^ 

X*t«l****xt*S*a***x*M^ 
• X C W W 7 I 0 N - -

T W E O U R E plot ( s t a r t j o t . endjoe); 
VALUE st art j o s , end j o t ; I N T E G E R start j o s , endjos; 

IDOC-i 

B E G I N 

DOUBLE- CONSTANT 
DG base :* 2100000, 
CH'base :« Z106000; 

INTEGER CONSTANT 

I display gen. vectors 
I character s i t vectors 

nax_RTNs 
EODjattem 
NOPjattern 
PRjattern 
INCjattem 
RTS bi t 
b l a n k j i t 
neg b i t 

INTEGER POINTER 
DGjtr ; 

DOUBLE 
endjf_display_buffer, 
OG address > DGjtr ; 

DOUBLE ARRAY 
RTN address [0:nax RINs]; 

INTEGER 

• 4, 
* IOBOO, 
* ZOROO, 
« X03OO, 
i X0500, 

:= 13, 
:= 12, 
:= 11; 

t harduare stack size for display RTNsi 

I contents of display nenory word 

i return address stack for display 

http://SPU3T.UOW.rt.8510
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x_ebs, y_abs, 
X. Y, & x/y coordinate display vector & 
x j l o t j f f s e t , y j l o t j f f e e t , 4 x.y o f f o t t , for quadrant plotting 4 
RIN J t r , 4 return address stack pointer 4 
attribute; 

BOOLEAN 
E00_found, 
blank_vector, 
char_rel, 
xy_rel, 
plot_rel , 
x_vector, 
pen^up; 

COIMENI 
Ine following tables conuin o f f s e t , for plott ing one of the 4 
pocsible quadrants or a f u l l page. They are indexed by constants 
uhich describe uhich quadrant ie being plotted 

INTEGER TMLE 
» offset :• 0,-100,1950,-100,1950; 

INTEGER TABLE 
y offset := 0,-50,-50,2050,2050; 

JWTOTIKE RTS; 
BEGIN 

I f NIN j t r >• 0 THEN 
BEGIN 

4 return to calling address and advance to next display uord 4 
STPNTR (DGjtr, BIN addre»slRTXjtr)); 
BIN str :• RIN ptr - 1 ; 

ENO 
ELSE 

BEGIN 4 debug 4 
USIRC'ERKOH: RTS fron - ) ; HHextDG addrtts,5); 
USTRC" • " ) ; NHex(DGJtr.!); CRLf; -

STPNTR (DG_ptr, end of display buffer) ; 
END; 

END RTS; 

SUBROUTINE JNP; 
BEGIN 

STPNTR (OGjtr, OG_base.RLEFT(OGjtr RNO Z3FFF.1)); 
x vector : - TRUE; 
plot rel (xy rel RNO (DG address<CH base)) OR (char r e l ) ; 

ENO JDP; 

SUBROUTINE JSR; 
BEGIH 

RIN address[RTKjtr:=RTNjjtr<1) := DG address: 

792 
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J"P; 
ENO JSR; 
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& conpute x display vector 4 

SUBROUTINE load xy; 
BEGIN 

IF x vector THEN 
BEGIN 

x vector : « FRLSE; 
a~abs := (DG_ptr » (IF plot rel THEN x abs ELSE 0)) RNO 16FFF; 
X : = ( I f plot quadrant'fulOage THEN x abs ELSE 

(RLEFUx abs.2)/9) • x_plot offset } ; & DIV 2.25 4 
blank vector ?= TBIT (DGjtr, blank b i t ) ; 

ENO ~ 
ELSE 

BEGIN I, C M S M t e y display vector and output x,y vector, 4 
x vector :• TRUE; 
y'abs := (DGjtr • (IF plot rel THEN y abs ELSE 0)) RND lOfFF: 
Y :• (IF plot quedrant=fulljage THEN y abs ELSE 

(«LEFT(v>,,2)/9) « y j l o t j f f s e t l ; 4 DIV 2.25 4 
plot string (0] :* 0; 
COtltKI 
IF plot to hpib OR s e r v i c e j l o t THEN 

BEGIN" 
X : » N - x nin 
1 :• 1 - y""nin 

END; 
IF blank vector RND NOT pen up THEN 

BEGIN 
p e n u p TRUE; 
a p w n d siring (xy etring, ";PU;Pfl"); 

END 
ELSE 
IF NOT blank vector RND pen up THEN 

BEGIN 
pen_up :• FRLSE; 
append etring (xy string, ";PD;PR"); 

ENO 
ELSE 
IF plot.te_npib THEH 4 LF teminated last x,y pair over bus 4 

append string (xy string,"PR") 
ELSE 

append_ch ( x y j t r i n g , conna); & delmiter after last x,y 4 
4 convert X and"? values to strings 4 
appendjtring (xy_string. append_ch ( 

fornat double (X,"aux_etrcng, stnng_fomat), 
conna)): 

append_string (xy_stnng, 
fornat double (Y, aux string, string fomat) ) ; 

IF HOT plot_to hpib THEN 
urt_priv ib Tplotter, pa, xy string) 

ELSE 
BEGIN 

append_ch(xy_string,10); 4 append LF 4 
abort j l o t := 
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NOT ( s t n n g j u t j k (xy_string) RNO next_xfer_ready); 

STPHTR (DGjtr, DG addresst2); 4 advance to next display uord 4 
END load_xy; 

SUBROUTINE load attribute; 
BEGIN 

IF NOT (EDO found:=(attribute:»DGjlr RNO 20FOO)=EOO pattern) THEH 
BEGIH ' 

IF DG_address t CHjase THEN 
x y j e l := a t t r i b u t e d j a t l e r n ; 

char~rel :* ajusbute= INC pattern; 
I f TBIT (OGjtr, RTS b i t ) THEN 

RTS; 
STPHTR (DGjtr, DG address(2); 
plot re l :* (xy rel RHO (DG addrees<CH base)) OR (char r e l ) ; 

END; - - - -
END l c a d j t t n b u t e ; 

IF NOT abort j l o t THEH 
BEGIN 

acqulre( trace_narka ) ; 
x abe :* y abs := 0; 
X":- Y := 0~ 
RTHjtr := - 1 ; 
ECO_found:=blank_vector:=char_rel:»xy_rel:*plot_rel:= FRLSE; 
x vector : » pen up :* TRUE; 
STPHTR (DGjtr, OGjaset ( 2 ' s t a r t j o a ) ) ; 
e n d j f j i s p l a y j u f f e r :* DGjase • (2*<ndjos); 
x j l o t j f f s e t T= x j f f s e t tp lot juadrent ) ; 
y j l o t - o f f s e t :* y "offset (pIot"quadrantJ; 
IF NOT'plot.to hpib THEN 

u r t j r i v ib Tplotter, pa, ";PU;PftO,0"); 
IF plot debug THEH 

BEGIH-

USTRC'PLOT START**); IMesfOG address,!); UHEX(startjos); 
CRLF; uSTRCPLDl END S: " ) ; UHex(end of display b u f f e r , ! ) ; 
NHEX(endjos); CRLf; 

EHD; 
00 BEGIH 

& debug for display uords inserted here 4 
CASE RIGHT (DG ptr,14) OF 4 get display opcode 4 

BEGIH 
load_attribute; & 0 & 
load xy; & 1 & 
JSR; - 4 2 4 
JHP; 4 3 4 

EHD case; 
abort j l o t := abort j l o t OR abort connand; 

END UHTIL EOC found OR a b o r t j l o t OR 
((DG_address >= e n d j f j i s p l a y j u f f e r ) RND 
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(DG.eddress < CHjase)): 
releaset trace narks ) ; 

END; 
END plot; 
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•EJECT; 
CO-BENT 
loott 

aaeaaaa.aaaBaaaaaaaaaaaaaaaaaaat.aaa.eea.aaaeaeaieaaaaaaaaaaeaeeaaeefteaa 

* SHORT DESCRIPTION--
• picks up act up peit color and plota dieplay buFfer 
a 
' EXTENDED DESCR1TTIDH— 
* This routine euecutee the set ue plot corresponding to the 
* channel of the dieplay buffer(e) te be plotted. The pen for that 
* channel i s picked up and a plot routine is called to plot the 
' chosen display buffer. 

• OUTPUTS- none 
* 
• R O U T I N E S C U L L E D - none 
s 
• E t t t * C O W - I I O U m> ( E C O V E T T - none 
I 
« P U I E S -
a 
• W T N O S -
e 
kaeeaaaeeeeeaaaaesseeaaaaaasaaaaaeaaaaaaataaeaaateaeteaaeeeaaaaaeaaajteae 

' INITIAL "EFINENENT— 

aaaaaee*a*aaaeaai*a*..ai !.aeea«eae.aea*eeaaaeeae*ataaeaaaaaaeeeaaaaaea 

eeeae*aa*it*a*tetftaa*asa»ae*eaeat»aaaaei*aaeaa*ea*aaiaaaa*teeaaaaeaaeit* 
DECLRRRT10H--

PROCEDURE doj i lot setup (channel, buffer) ; 
VRLUE channel, buffer; 
INTEGER channel, buffer; 

BEGIN 
IF NOT a b o r t j l o t THEN 
IF diaplay S 5 1 0 on OR (buffer • dj_user) THEN 
BEGIN 

IF (neu_pen:»pletter_pen[channell) <> currentjen THEN 
BEGIN 

urt_priv_ib (plotter, no_fun, "SP"); 
urt_priv~ib (plotter, no"fun, pen fiia*erlcurrentjen:"fieu_pen)); 

ENO; 
buffer := 2*buffer • channel -1 ; 
plot (buffer start (buffer ] , buffer end[buffcr)); 

END: 
END do_plot_setup; 
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II EJECT; 
connENT 
IDOC* 

HS11E" 
casej lot buffer 

i 

* SHOUT OESCHPTIOH-
* tclects display fauffer(t) to be plotted 
i 

* EXTENDED DESCRIPTION-¬
* Thit routine doei a case selection on uhich display buffer(s) to 
* plot. Flags art f i r s t tet depending on .Aether channel 1 and 2 
* display infornation i t being displayed (since display "junps" art 
1 not enbcdded to juflp"tiuund either of the channel displays for 
* single channel cases). These flags are then used to detemine 
* whether one or both channel displays are plotted, 
t 
* INPUTS-- none 
t 
* OUTPUTS— none 
l 

* ROUTINES CRLLED— 
* plot 
* abortjueep 
* restart sweep 
* "* 
* ERROR CONDITIONS RNO AEC0VERY--
* none 
• 
* NOTES--
* The sweep i s aborted prior to call ing the plot routines and is 
* restarted after a l l plott ing has been conpleted or aborted. 
* 
* RUTBOR-
*" 

• • t X t t t a t f t t l i t t t X a t t t l l t s I * * * * * * 

* INITIAL REFINEMENT— 
* t e t flags det emitting uhich channels are displayed 
* aelect current display buffer(s) to plot : 
* a l l of display 
* traces 
* graticule 
* narkers 
1 text 
1 (For traces, graticules, narkers, text: check flags to indicate 
1 which channels are being display.) 
a 
ftfttttti*AI*«*tsllalftftftalftftl>t! 

1 
« REVISION Lflfr-
* 

DECLARATION— 

iitltikX**]lt**tit***ttt>>i**t>it*t':*l > T***t*i 
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PROCEDURE c a s e j l o t j u f f e r ; 

BECIH 

BOOLEAN plot_ch1, plot_ch2; 
SUBROUTINE plot trace; 
K6IN 

IF p l o t j h l THEN 
do j l o t setup (chl, trace); 

I f plot_ch2 THEN 
d o j l e t eetup (ch2, trace); 

ENO; 

SUBROUTINE p l o t j r a t i e u l e ; 
KCIN 

IF p l o t j h l THEN 
d o j l o t setup (chl, gr id ) ; 

IF plot ch2 THEH 
IF NOT ((trace node > overlay) RNO 

(graticule_type(chl)»graticule.type(ch2))) THEN 
do j l o t setup (ch2, grid) ; 

ENO; 

SUBROUTINE plot narkers; 
BEGIN 

IF p i o t j h l THEN 
do j l o t setup (chl, narkers); 

IF plot j « THEN 
do j l o t setup (ch2, narkers}; 

EHD; 

SUBROUTINE plot text; 
KGIN 

IF p l o t j h l THEN 
d o j l o t setup (chl, annotations); 

IF p l o t j h 2 THEN 
d o j l o t setup (ch2, annotations); 

END; 

SUBROUTINE p l o t j n t r y j t u f f ; 
d o j l o t j t t u p ( c u r r e n t j n t r y j h , entry_info); 

t nam case j l o t j u f f e r & 

currentjen :* 0; 
plot chl := (trace node <> s i n g l e j h ) OR ( c u r r e n t j n t r y j h * chl) ; 
p l o t j h 2 :» (tracejode <> t i n g l e j h ) OR (current jnt r -y jh = ch2); 
abort tueep; 
IF d i rectory jn THEN & op/sys paraneters or tape directory & 

d o j l o t setup (current entry ch, opjarans) 
ELSE 
CRSE plot bufFer OF 

BEGIN 
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BEGIN I>everything but toftkeys except on external HP-IB plots t 
I f servicej>lot THEH 

eJo_pIot_*etup (curf»flt_wtry_ch, toftkeys); 
de_plot_tetup (current_entry_ch, dg_uter); 
plot_entry_s1uff; 
plot_trace7 
p l o t j r a t i c u l e ; 
IF narfcer_state <> 0 THEN 

plotjiarhers; 
plot text; 

END; 
plot_trace; 
plot~graticule; 
plot narker?: 
BEGIN 

plot_entry - stuff; 
plot text; 

ENS; 
ENO; 

rt*tart_sweep; 
END case_plot_bufftr; 

& trace* 4 
L graticule & 
X, narkers & 
& annotations I 
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REJECT; 
CDflflENT 
WOC* 

HAtlE— 
dunp to plotter 

SHORT DESCRIPTION-¬
sets up i n i t i a l plotter infomation and deternines a seenents of 
display sen. RRfl to output to plotter 

EXTENDED DESCRIPTION-
This routine sets up the follouing plotting conditions to send to 
the plotter via the private HPIB: 

- pen color 
- plotting euadrant (upper l e f t , upper r ight, etc . ] 
- scaling units 

The pen color and plott ing quadrant arc based on the user's 
selection fron the softekys (or their default values are used). 
The scaling factors are conputed fron the plotter 's P1.P2 values 
(plot unit l i n i t s ) through nested subroutines COWiTE_SCAL£ and 
CHRHGE.SCRLE. fl 4x5 aspect ratio along the respective X and Y axes 
are conputed in the scaling units such that 4095 x 4095 scaled units 
are centered t i i thin the P1.P2 boundary. 

exanple: 
11
 ! I 

( | 4096 x 40961 
y I scaled I 
| | units | 
v I 1 

• P2 

< (5/4)y 
< (4/5)x 

Rfter the scaled unit l i n i t s have been output to the plotter, the 
PLOT routine is called uith the starting and ending address of the 
segnent(s) of display gen. RRfl vectors to be sent to the plotter. 
These segnent(*) of display RRfl are deternined by the user fron a 
softkey selection (has a default value) of displays to plot: 

- a l l 
- trace 
= graticule 
- narkers 
- text 

* (default) a l l of disply except toftkeys and error 
* data traces 

= annotations and active function lines 

- operating paraneters | channel and neasurenent infornation 
- systen paraneters j (presented in text fornat) 

These individual dieplay choices allow* the user to change pen 
colors for different parts of the display. 

INPUTS- none 

OUTPUTS- none 
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ROUTINES CflLLED-
c l r j ; r i v _ i b 
«rt_priv~ib 
apeend_*tring 
append ch 
CKV9R 
uam 

ERROR CONDITIONS RND RECOVERY— 
Rn i n i t i a l attenpt i * nade to output to the plotter in order to 
detect whether or not a plotter is connected to the systen. This 
enables the routine to i n i t i a t e or abort a plot, in uhich case an 
error nessage is displayed indicating that a plotter i s not 
connected to the ' v j l r " 

NOTES— 
ft plot in progress can be aborted by pressing any front panel key. 

Plotting function* u i l l interface uith plotter nodel* including and 
nanufactured after the HP9872B ( ie: SS72C,7470fl). This is due to the 
use of the sealing (SC) feature inplenented by these plotters. 

RUTHOR— 

INITIAL REFIHEflENT— 
reset plot abort flag 
tet up output string* to plotter 
IF plotter is not connected THEN 

display warning nessage 
ELSE 

conpute and output scaling units to plotter 
output current pen color selection to plotter 
IF plot hat not been aborted THEN 

c a l l plotting routine (PLOT) u/ starting and ending display 
address paraneters of display tegnent(s) to be plotted 

output connand to plotter to store pen 
IF plot uas aborted THEN 

display warning nessage 

DECLARATION-

PROCEDURE dunp t o j l o t t e r ; 
8, 
8DQC-1 
BEGIH 

DOUBLE 
plx, ply. p2x, p2y. 

* * * * * * * * A 
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x_range, y_range, 
x'scale, y scale; 

IHTEGER 
index; 

BYTE ARRAY outp1p2 [ - l : s t r i n g _ s u e j ; 
ALPHA p1p2_string; 

SUBROUTINE conpute scale; 
BEGIN 

y scale : « (RL£FT((k range:=ABS(p2x-p1x)),2)*2)/5; 
IF y scale > (y range:»flBS(p2y-ply)) THEN 

BEGIN & x =V(5/4) & 
x_tcale :> IF (y range AND 7F00000O0)»O THEN 

BRIGHT (y range*5*2, 2) 
ELSE 

ARIGHT (y range*2,2) « 5 
plx :« ARIGHT (x range-x seals, 1); 
pi* : « IF (plx AND ZFFFCOOOO)*0 THEH 

(ALEFT(plx,12)*ARIGHT(x_tcale,1)) / x teale & round & 
ELSE ~ 4 avoid overflow & 

ALEFT (DOUBLE (RERL(p1x)/REAL(x_scale)),12); 
: » x_nax « plx; 
:= x_nin - plx; 

- y_ntx; 
s y_nin; 

'8. *2 to round & 

& extra x units OIV 2 & 
& * 4K i f enough bits & 

p2x 
plx 
p2y 
ply 

END 
ELSE 

BEGIN 
P-Y 
ply 

p2y 
ply 
P2x 
Plx 

END; 
END conpute_»caJe; 

t y •= x*(4/5) 8. 

> ARIGHT (y range-y scale, 1); & extra y units DIV 2 & 
* I f (ply AND ZFFFCKX»)=0 THEN & * 4K i f enough bits & 

(PliFT(p1y,12)*ARIGHI(y_tcale,1)) / y.scale A round 3. 
ELSE & avoid overflow & 

RLEFT (DOUBLE (REAL(p1y)/REAL(y_scale)),12); 
» y_nax + ply; 
= y j u n - ply; 
-» x_nax; 
~ x_nin; 

DOUBLE SUBROUTINE get next nunber; 
get_next_nunber := ChVSfl (ADRS(outp1p2), index); 

SUBROUTINE append_next_nunber; 
append_stnng [plp2_string, aux_string); 

SUBROUTINE change scale; 
BEGIN 
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p1p2 t t r i n g :• r e a d j r i v ib (plotter, M fun, "OP;*. p1p2 t t r i n g ) ; 
IF plot eiebvg THEN 

KOIN~USTR{-OP: " ) ; LBTR(p1p2jtring); CtLF; END; 
1 canvcrti P1/P2 string ts doublet to compute staling uni t t & 
plx :* i^t_ii»xt_itui*er; 
ply : » e*tji«xtjunter; 
p2x : » g e t j e * t j u n * e r ; 
p2y : « get jext j t rnber ; 
conputejcale; 
I convert scaling uni t t to t t r i n g Font to output to plotter I 
appendjh ( feowt jouhie (plx, p1p2jtri/xj, i t r i n ^ f o m a t ) , coxnt); 
append'ch (fomat j o u b l c (p2x, a u x j t r i n g , t t r i i w j j e n u n ) , conw); 
tppend~next_nunbe r; 
append~ch (fomat jexible (ply, a w j t r i n g , string^fornat), conn*); 
appendj«tjj»dMr; 
tpptnd'ch (fer»urtje**le (p2y, a w e j t ring, *tri»»g_faowt), tern); 

' ) ; WTR(p1p2jtring); CRLF; ENO; 
I f plot eeout THEN 

KGIN~«TR{"neu t e l l e : 
ENO ctarxsijcJlc; 

index : » 1 ; 
abort j l o t :• p l o t ^ t o j a i b :* FRLSE; 
i n i t j t rings; 
outpTp2[-1] :• s t r i n g j i j e ; 
p1p2 t t r i n g : - MORS (wtp1p2); 
IF plotter COTMcted THEN 

KGIN 
t e r v i c e j l e t :» FRLSE; 
•Aangejcale; 
C l r j r l v . i * (p lotter ) ; 
t i r t j r i v _ i b (plotter, clr_fun, "JC"); 
u r t j r i v ib (plotter, no fun, ptp2 t t r i n g ) ; 
17 NOT (aoortjlot:«»*ortjomaod)"THEN 

caae j l o t buffer; 
u r t j r i v _ i b " ( p l o t t e r , c lr_fun, " ; W ; S » ; W - 2 M , - » ; D F ; " ) ; 

ENO; L i f plotter i t hooked up I 
IF abort j l o t THEN 

uam (p lot jborted) ; 
END dunp_toj lotter ; 
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NEJECT; 
CLW1ENT 
fO0C« 

* SHORT DESCRIPTION— 
* update pen color variable 
t 
* CXTENMO DCSCRIPTION-
* Thit routine updates the pen color to be used by the plotter. 
* I t i s invoked by the toftkey functions urraeponding to selecting 
* one of S possible plotter pen c o l o n . Firmwre for each plotter 
* handles pen color nunbers that are out i f range ( ie : selecting pen 
* color 7 on a 2-color plotter u i l l ittdulo 2 on the pen selection). 
* The pnvioist RKHW i s generated after the pen color i t otioctod. 
x 
* INPUTS- pen color * (1..S) 
* 
* OUTPUTS— none 
* 
* ROUTINES CALLED— 
* h i l ight j n 
* previous nenu 
* 
* ERROR CONDITIONS RtC RECOVERY— 

* N0TES--
* 
* RUTNOR-
s 
t t t t t s t t a t t t s t i M i t t e t i K t f t t t t a t t t t a x 
* INITIRL RfFINEhENT-
* Hilight toftkey cormpending to pen selected 
* Set global variable uith pen nunber of pen selected 
* Return ta the previous toftkey nenu 
t 
ftftftftftftftfttftftftltftftftftft 
* 

* REVISION LOG— 

«*t*«tt*tttti*>uft 

KCUMTION-

PROCEDURE selectjen (rtunber); 
VRLUE nunber; INTEGER mvtber; 

t 

8D0C-A 

KGIN 
hi l ight j n (cndjenl , end jenS ) ; 
u r t j ' i t p ^ i n t (AORS(plotterjenfwrrMtjfltt^jh]), (Mujen:«riu^ 

SP LOT. UORK. PD1510 

previousjenu; 
ENO t e l e c t j e n ; 
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NEJECT; 
COflflENT 
fDOC* 

ft*MftafcftlMt*Xft*«« 
* 
* SHORT DESCRIPTION¬
* update display buffer to be plotted 
* 
* EXTENDED DESCR1PTI0N-
* Thit routine updates the display buffer to be plotted by the 
* plotter. I t i s invoked by the softkey functions corresponding to 
* a aelection of display areas to be plotted: 
* a l l of display 
* trace only 
* graticule only 
* narkers only 
* text only 
x 
* INPUTS— display buffer constant 

* OUTPUTS- none 
• 
* ROUTINES CALLED— 
* «rtj'isp_int 
* eJvwp_tojlotter 

* ERROR CONDITIONS RHO RECOVERY¬
* none 
» 

* NOTES— 
* The selection of individual display buffers allows for creating 
* nult i -color plots (by selecting a pen color prior to a plot buffer). 

ftftl*»**ft*S*ftfttft*ftft ft 
* INITIAL REFINERENT— 
* Hilight display buffer selected to be plotted 
* Set global variable containing current ditplay buffer uith value of 
* selected display buffer 
************************** 

t 

* REVISION LOC— 
* 

DECLRRRTIOH-

PROCEDURE s e l e c t j l o t buffer (burfer); 
VRLUE buffer; INTEGER buffer; 

& 
IDOC-i 

ENTRY; 

http://SPLDT.tW.rW10
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KCIK 
piot_buff»r bwffor; 
•unp~to_olott.r; 
pop iionu (COPY flEHU); 
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IEJECT; 
COfWlEHT 
IDOC* 

WWE" 
selet 
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tB«ataaaftftafta*tftft*ftaaaaaaft»»*a*fta«fttt*ataaftaaa 

* SHORT KSOOfllW— 
« update paraneter l i t t to printed/plotted 
« 
* EXTENDED DESCRIPTIOH--
* This routine updates the paraneter l i s t to be printed or plotted 
* and put up on the display. 
* I t i s invoked by the toftkey corresponding to the'paraneter l i t t 
* selected: operating or tytten paraneters 
« 
* INPUTS-- paraneter l i t t constant 

* OUTPUTS-- none 
* 
* ROUTINES CALLED— 
* l i t t j j p j i a r a m 
* l i s t tysjwrans 
* 
* ERROR tWDITUMS RND REC0VERY--

* NOTES— 
a 
* AUTHOR— 
* 
fttl*f*t*fttftft*tpt*ft*t*l*tttX**a^ 
* 

* INITIAL REFIHEflENT— 
* Set global variable conuirung paraneter l i t t to value of paraneter 
* l i t t selected 
* Display paraneter l i s t selected 

* 
* REVISION LOG— 
* 
M i f t f l tasssflftaastftsstiiastMA.ua ft 
OECLRRHTIOH— 

PROCEDURE t e l e c t j l o t j iaran (paran); 
VRLUE paran; IHTEGER paran; 

& 

W0C-& 

BEGIN 
plot_to_hpib := FALSE; 
p i o t j t o f f e r := p i r t n ; 
abort_sueep; & sueep restarted uhen display is turned off & 
IF paran * opjiarans THEH 
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l i t t op j iarant 
ELSE " 

BEGIN 
blankjoftkey(7); & delete [NEXT PAGE] softkey for systen parn S. 
l i s t sy ( j iarant ; 

END; 
EHD; 
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NEJECT; 
connENT 
IDOC* 

a 
a SHORT DESCRIPTION¬
* updates and deternines position to plot display 

« EXTENDED DESCRIPIION-
* This routine deternines the position to plot a selected display 
* buffer. I t i t invoked by a toftkey corretponding to one of 5 areas 
* of the total available plotting area to plot: 
* f u l l page 
* upper l e f t euadrant 
* louer l e f t quadrant 
* upper right quadrant 
* louer right quadrant 
* Upon selection of one of the above choices to plot, a local routine 
* is called to starting plotting the diaplay buffer selected priDr 
* to choosing a plotting euadrant. 
* 
* INPUTS— plott ing quadrant constant a 
* OUTPUTS-- none a 
* ROUTINES CALLED— 
* h i l i g h t _ o n 
* dunp_toj> letter 

* ERROR CONDITIONS AND RECOVERY— 
* none 

fl AUTHOR— 
a 

ft 
* INITIAL REFINEMENT— 
* Hilight selected plot quadrant 
* Set global variable contains plot quadrant ta value of selected 
* plotting quadrant 
* Call routine to plot to selected plot quadrant 

ft*aat****aaa*aa>**aaaa*ai 
• REVISIOH LOC— 

t*aa**t*a*«**it*ta*] 

*«*at*ai**i***aM*t*a*^ 

DECLARATION— 

- PROCEDURE selectj i lot quadrant (ouadrant); 
VALUE quadrant; INTEGER quadrant; 

http://tasssflftaastftsstiiastMA.ua
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i 
IDCC-l 
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BEGIN 
hilight_on (cr^_fu*dr*ntJ1, cud ej»adrant_full); 
MrtjUtpjnt (r*5w(plat juadrantT, errant); 
prcvioui nenu; 

EHD; 
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IEJECT; 
SUW0U11NE output uranettrs ; 
BEGIN 

IF plot.buffer • opjarant THEN 
l i l t optaranptge 

ELSE 
litt_sys_parans; 

END output_paranelera; 
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IEJECT; 
COME NT 
IDOC* 

NfiflE-

output clot 

SHORT DESCRIPTION— 
lend* plot i t ring* te an wttrml controller 

EXTENDED DESCRIPTION-
This routine i t used to eet up and oend plot ttr inge (noroally 
written directly to the plotter) to an external controller via 
public HP-IB, R f-U%-it tet indicating to the local plott ing 
routine* that strings conataining HPGL plot connands are to be 
tent over the public but inttead of the private but (directly to 
p lot ter ) . 

Plotting euadrant infornation i t saved prior to calling the local 
plot routines. I t i t then set to a f u l l page plot in order to 
f l in inate scaling x.y coordinate* for ejuadrant plott ing, and 
restored after returning fron the plott ing routines. 

OUTPUTS- none 

ROUTINES CALLED— 
acquire 
release 
i n i t . t t r x n g t 
case_piet_buffer 
nam 
*tring_out_ok 

ERROR CONDITIONS RNO RECOVERY— 
none 
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* 

* REVISION LOG— 

DECtJNtRT ION-

PROCEDURE output j lo t ; ENTRY; 
i 

fOOC-i 

BEGIN 
INTEGER old.quadrant; 
acquire (pubib_output); 
in i t_t t rings; 
bytc'avail :> plot to hpib : « TRUE; 
abortj»lot : « FRLSE; " 
eldjuedrant :* plot_quedrant; 1 tave current plotjxjadrant I . 
HrVdiap_int (ROtS(pTot_tu*drant), fwl i j a je ) ; 
abort weep; 
plot TstartjJiaplaytl, charac te r te t ) ; 
r t s t a r t j u t ep ; 
urt ditp int (RDRSfplot quadrant), eld quadrant); 
IF abcrt_plot THEN 

nam (plot_abortcd); 
string_.outH_ok ("PU " ) ; 
byte_avail~:» abort_connand : « plot_to_hpib : » FALSE; 
reieate (pubib_output); 

ENO output_plot; 

NOTES— 
The string "Pir*LF i t the last str ing output. This currently 
acts as a teminator for the OUTPUT PLOT connand. 

AUTHOR— 

INITIAL REFINEMENT— 
acquire 'use of public HPIB resource 
i n i t i a l i z e plot t tr ing* 
cal l routine to setup and do external plot 
IF plot uas aborted THEN 

display warning nettage 
ELSE 

send a "PU* (pen up) co-nand {teminator 7 7 7 } 
release use of public HPIB resource 
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•EJECT; 
PROCEDURE d(>eu»entation_plot; 
t t t l H 

INTEGER old buffer; 
IT , l o i t e r connected THEN 

BECIN 
clr_priv_ib (plotter) ; 
service_plot :* TRUE; 
old buffer :» plot_buffer; 
p)ot_buffer := a l l ; 
casejlot_buffer; 
plot buffer := old buffer; 

ENO; " 
ENO decunentetionj)lot; 

IFILE fplot.uork; 

ENOt 

ENTRY; 

FPL0ITER.UORX.PDJ510 
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PtOCEDORE telect plot buffer (buffer); 
VRLUE buffer; INTEGER buffer; 

PROCEDURE output . p l o t ; 

EXTERNAL BDOLERN plot_to_hpib.l ; 

EXTERHRL. L; 
EXTERNRL. L; 
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& priv_ib_lun_teblt indicee & 
INTEGER CONSTANT 

i SYJ1TAB prob 
& SYnTAB prob 

not_used_lun 
eource 
test_tet 
plotter 
printer 
pnv_ib_pass 
source 2 
tett_eet_2 
lo.source 
lo~source_2 
user_device_l 
user~device~2; 

= 0, 
= 1 , 
= 2, 
= 3, 
• 4. 
= 5. 
« 5, 
« 7, 
• S, 
• 9, 
= 10, 

11, 

I private HP-IB luna. & 

I nuat coordinate constants 2. 
I u ith others i n SLUNPLOS 1 
& that share a bubble array.4. 

n/ul 
n/uS. 

attenl := 24, & attenuator 1 2. 
attenz : = 25, & attenuator 2 (test set) & 
rn := 26, & service request nask {teat aet)2 

& plotter & 
pa := 27, 
pr :> 2S; 

4 United to 16 actual luns I 
wainr_ ;s 16, I non-private HP-IB luns 
ninor := 17, 

: - 31, i l legal_lun 

lunnax := 31; II1USI BE UPDATED H H M H ! 2. 

COnnEHT user display index and user display address 
ueee 31 (declared i n cdguser.uonv) 

1 active functions for private h p j b devices — flUST AC-REE UITH SPRIVIBS 
&aourcee£ 

INTEGER CONSTANT no_fun = - 1 , & doesn't change active function & 
dr_fun » - 2 , 4 forces next function to be senti 

•Uourcesi 
fa »o, tt start frequency & 
fb 3 1, & stop frequency & 
cf * 2. 1 center frequency & 
df a 3, & delta frequency / span & 
•t » & sweep tine 1 
Pi = 5, 8. pouer level & 
cu • s. tt c u . frequency & 
sv * & save - sane as test-set & 
rc * S. & recall • sane as test-set & 
in ' 9. & nanual sueep frequency & 
Sf » 10, & frequency step size l 
t l = 11, & sueep tine l i n i t & 
sn = t2. & nunber of points, step sueep & 
Si ».13, 4 suept node & 
SuO = 14. & suap to nost recent RL1 state & 
tul • 15, 4 suap opposite sul 4 
display_off = 16, 4 turn off source displays 4 
display~on = 1?, & turn on source displays 4 
i l l = 1 * . 4 pouer slope on 4 
slO * 19, & pouer slope off 4 

& test-set 4 
Dl = 20, I output id string (test set) 4 
P« = 21. 1. port enable (test set) & 
IC * 22, 4 instrunent configure (test set)4 
rx = 23, 4 nax recall state (test set) i 

http://3rui.uotx.m5io
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IFILE cprivib.Mnx; 

n K E D U t E cirjiriv ib(lun); VNLUE lun; INTEGER lan; 
BOOLERH PtKEDURE «rt_priv ib •oorc.(fun.Itr); VRLUE fun,itr; 

INTEGER fun; RIPHfl itr; 
•OOIERN PROCEDURE urt pnv ib(lun,fun,atr); VBLUE lun.fun.ftr; 

INTEGER lun,fun; P.LPHR Itr: 
ALPHfi PROCEOURE m d j i n v ib(lun,fun,out,tr.i«»tr); 

VRLUE lun.fun.ninTr.initr; INTEGER lui.fart; 
RLPHfl outstr.imtr; 
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CXTEXNftl; 

EXTERML; 

EXTERNAL; 

3*NIB.IIOA*.PM5TO TW, set 2 2 , ma, IO-.M MI PAGE 1 

I*ttL,P,"»rjvib" 
BEGIH 
zmeur 
a*aaaaaaftafta*aft*aaaaaaaaaaa PILE; SntlVll "«»******«*«**********«** 
* 
* private HP-IB Interface drivers 
t 

OCT 1981 JOHN BfWK 

ttftss*tt>it*ts*s*tsa>atatss**ta»tt>ssi\«>ttsasss«4ftfttftatt*sistt>tss**ta*ft*>i 
* The 1510 is THE controller on a private hp_ib bus. This bus is used 
* far control of the accessory instnoantt needed to nake a neasurenent. 
* i . e . - eource, test set, plotters, and etc. The 8510 is THE controller 
" and w i l l net paet central. I t i s either the talker or the listener on 
* a i l data transfers. I t hae the u p a b l i t i l y to respond to StQ and u i l l 
* do a serial po l l in response. 

* 8510 HP-IB conpatilblity code 
* C..C2,C3,C4,C28,.ttl,M1,Talked 
* Requires of connected instruncnts 
* D),SH1,iWt,T2/4,U,SW/1,tLO/1/2,PPx,K1,0 
•tBftjLX*ftaAa*ax**ftaaaaaaataBa*a*t*t*xMataaaaaataaaata>tftaa**a*aaaaiiaaaaa 

* i n i t j t r i v _ i b — i n i t i a l i z e s private hp-ib and tenet IPC 
* sctj . r iv_ib_lun — tets the actual priv hp_ib a r r e t s for a LUN 
* S**1_priv~ib~lun " j e t the actual priv hp-lb addrett for a LUN 
* cir_priv~ib - - tends teltcted device c l r (SOC) to priv hp_ib dev 
* t r i g j j r i v _ i b — tends group execute trigger (PET) t t priv hp-ib dev 
* set_ren_priv_ib — t t t t REN and tenet local lockout(LLO) to priv hp-ib 
* clr~ren_priv_ib clears REN and LLO for priv hp_ib 
* poll_priv_ib~ — serial pel l t f a tingle priv hp-ib device 
* intrpt j>r iv_ib — interrupt routine for byte-in(SI) and byte-out(BO) 
1 priv_ib_srq~--interrwpt procett routine for priv hp-ib service request 
* urt jpriv_ib — outputs t t r i n e t to privatt hp-ib 
* " returns boolean false i f nt listening device 
4 urt_priv_ib_tource — outputs strings to private hp-ib source 
* ~ returns boolean false i f no listening device 
* read_priv_ib — outputs a request to private hp_ib/auaits respond 
* syntax checkpriv ib checks i f t t r i n g (a function) i f valid syntax 
ataa*aaaIa*Baaaaat«iaaBat*a*aaBaaa*Baaaaaiaaaa*tt**tft*aataaaaa*afttftxa*Ji 

* The private hp-ib i t NOT A PROCESS, i t runt on the ttack of the c a l l ¬
* ine or interrupted procett. The private hp-ib i t a shared resource and 
* at'the tine when i t i t requested, i t s aval ibl i ty w i l l be check. 
* I f not available, the calling procett u i l l be suspended, (set kernel 
* description — accquirt and release). The actual I/O u i l l be done 
* by interrupt I/O of buffers. The calling procedure w i l l be suspended 
* t i l l I/O buffer is finished (auaiting a "signal"). The interrupt 
* routine u i l l tent tht signal when the buffer is f i n i s h . 
• 
* The private hp_ib_trq is handled seperate fron the private hp_ib. The 
* hardware is tcrperate and in nanys ways the function ia also. 
* R private hp_ib t rq when serviced w i l l cause the priv_ib_srq 
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* PROCESS to start , which u i l l pol l the private ib and deternint the 
' cause. 
ata**a**Btaftaa**ta*aft*aaftaaB*aaaat**xaa***taaatt>**a***aXB**taaaaaaaaBta 
1 The device identifing w i l l be via a logical unit table (LUN) were the 
* actual private hpi - ib addrtss held. This allows changes of addresses 
* to occur at a single point and the call ing routines to use constant 
* values. 
1 The private hp-ib w i l l before doing a oddretsing seeutnee checking 
* what happen in the past and i f the no changes are need i t w i l l skip 
* the addressing sequence and save t ine. 

* Also, there is an active function table for tach priv hp-ib device 
1 so that they art signified by constants and not strings, and i f 
* request id function n_the active function, i t w i l l not be tend. 

*Batftaaaft*ta**aa*aaa*ttt**t*a*a*a**a*a*aaaat.>*aattaa*aaa*a*xat»aatfiaaaa 
1 The drivers below w i l l set wp a teries of connands and buffers 
* that contain the sequence of events to occur on the private hp-ip 
* Once these connands and buffers art setup, the driver procedures 
* u i l l start the interrupt progran and the drivers w i l l uait t i l l e d 
* signaled. The interrupt progran wi l l ,on etch interrupt, decide what 
* next to be done, and do i t u n t i l the connand l i t t i t cxhauted, when 
* i t w i l l tend the finished signal. 
* The connands art 1)send addrtts data, 2)read data, 3)write data, 
* 4)null , and S)finished. There can and rtornally w i l l be nore than 
* one connand m a sequence. Tht buffers are the source or destenation 
1 for data i f any. 
*xxaataaftt*aia*aaaataaaaaaaa*aaa«aaaaaaaataa**aaaaaaiia**asaa*aaataaaaaaa 
end of connent; 
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NEJECT; 
NFILE eprivib.uork; 
RFILE fkernel.uork; 
NFILE fkemel2.work; 
IFILE fkemcl3.work; 
IFILE fkernel4.work; 
IFILE ff ifo.work; 
IFILE fintrpt.work; 
NFILE cids.work; 
IFILE crint.work; 
IFILE cdebug.work; 
IFILE ftsrn.uork; Idebugi 
NFILE futi l .work; idebogi 
IFILE flunplus.work; 8 for priv_ib_lun_table I 
IFILE fnbngr.work; 1> for save_ and recall_lunplus 1 
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REJECT; 
torn NT 

ENTERNRL SPEC for variable used by pnv ib 
* 
* valid_littener boolean flag for returning hp_ib bui t r ror* 
* priv_ib_eonnand array holding info on nature of infornation trant 
* cndttxT array(ttr ) holding addrett tequence uhere private 
* " hp_ib i t talker and oontone cite i i i t e n e r 
* cnd_lon array(etr) holding addrett tequence uhere private 
* ~ hp_ib i t listener and ooneone c i te talker 
* Ofd_tpd array(ttr) holding addrett tequence for tpd 
* cnd_ctr index for priv_ib_cor*i*nd 
* iten_ctr index for iten in data arrays (pr iv i o data_ptr) 
• priv2ib_ptr_buf. contains address of buffers of dat»(in/out) 
* priv~ib_data_ptr pointer use to address data buffers 
* priv~ih2i«t_address storage location of last address device 
1 priv~ib~lun_table lookup table of lun to actual address 
* priv~ib~act~fun_table table of last active function for given lun 
* priv~ib~fun_tabl( table of address to active fun iwnber to string 
* - - - lookup tables for given lun 
* fifo_tup_brk f i f o storage area for storage of srq sueep 
* " status nessage fron source 
t 
* MMJCIT VARIABLES 
* lun — logical unit nunber — values range fron 1 to lun_nax 
* 0*null (itsues '? as l isten add) 
* fun — active function wnbtr — values range fron 1 to ?? 
* -I 'M active function selection 
* (doesn't change active fun) 
* -2*no active function selection 
* (next active fun won't natch) 
t f t t t f t t t f t f t t e t t t n t t m * * ^ 
end of connent; 

INTEGER COHSTRNT comandi nax:'5; 
BOOLERH valid l i t tener ; 
GLOBRL IKTEGER valid_priv luns; 
BYTE RRRRY priv ib connandTO:connandt nax]; 
BYTE RRRRY end tonTO:5],cnd.lon[0:3},cnd_tpd[0:3]; 
INTEGER end c t r . i t e n c t r ; 
DOUBLE RRRRY priv i b j i t r buf[0:connands nax-1]; 
BYTE POINTER p r i v j b _ d a t a j i t r ; 
BYTE pnv ib last address; 
BYTE CONSTANT set latn:*1,tet ton:=2,atcii data:*4; 
INTEGER CONSTANT latn bit :*0,ton bit:»1,ascii bit :=2; 
BYTE CONSTANT nuircnd^ZFF.f inish.cnd:^, 

send"address:»ascii_data + set_ton • set_latn, 
urite_data:« ascii_data • set^ton, 
read data:" atcii~data; 

BYTE CONSTANT fmish_handshake:=3,hindshake_holdDff_on.eoi_eos:>I8fi, 
handshake holdoff on eoi:=Z82, 
h*ndshake"holdoff~on~all:=ZS1, 
talker only:=ZS0,listen on!y:*Z40; 

BYTE CONSTANT pouer_on_clr:^,pDuer_on_reiet:=2,clk_4)ihz:=Z2*11 

enable bi bo err:=7; 
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BYTE CONSTANT untalk^ZSF.unlisten^'T.tpe^ZU.spd^ZIS.lf^lO; 
INTEGER CONSTANT toc:»Z4,llt:*Xn,get:»Z8; 

ALPHA TABLE priv ib fun l i t t :* 
""FR","ffl-.*CF",BOF-,-ST-1-PL","CU-1 ItourceJ. 
•Sr,"RC",*ST,*SF",, ,TL","SN,*1"Sri 

• s « " , "Sin •, 'ouo-, "our , - SLr, "SLO- , 
-or ,"rt B,"ir,-nx",-Ar ( "A2 , *,"Rfl-, i t e t t t e t i 
"Pfi","PR"; i p l o t t e r i 

BYTE ARRAY p r i v ^ a c t j v i n . t a b l e l i a u n ^ i u x j ; 

INTEGER CONSTANT Mi l l :**; 
BYTE CDNSTAKI syte_zera:-0; 

INTEGER CONSTMT tup brk f i f o t i « : » 5 : 
GLOBAL INTEGER H A W r Y ^ i f o j ^ 

BYTE io-IFFFFFEOI; 
BYTE BITFIELD xisc_iB_etatut»iotZRO: 

priv_ib_lsrq_sente,priv ib_ldav_sense, 
n i t c ' i o status not uted|3); 

EXTERNAL BYTE BITFIELD f l a g l ' t a v i : 
p r i v ^ i b ^ a t n . p r i v ^ b ^ l r e n . p r i v ^ i b . l i f c ; 

BYTE fleg1«io*XAS; 
BYTE priv_ib=io*Z40; 
BYTE prj.v_ib_data»priv_ib*ZC, 

priv~ib%tatut1^riv_ib*Z2,priv_ib_itatui2»priv_ib*Z41 

priv2ib~ir_n^t^rivJbtZ2 fpriv_ib_ir_natk2«priv_ib*Z4, 
priv~ib~terial_poil_ttatui=priv_ib*Z6, 
priv^ib~a«kI_itatut^riv_ib4ZJ,priv-ib_addjKx4e*priv_ib4Zt, 
p riv"ib"aux«priv_ib*ZR, ~ 
priv^ib3ao^rt^s*«priv_ibCCtpriv_ih_addr»i 
priv~ib!e«_code«priv~ib*Z£; 

MWCEfiORE get jwxtcnd; 
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NEJECT; 
COfiflEHT »o<««*aaaaaaa*a*aa*aa*a«*t*«i*aaaa«»aa*ta*a*«*ta»at**a*aaaaa»a» 
* acquire_priv_ib and release_priv_ib are far doing the kernel functions 
* and handling'the enable/disabling of priv_ih_irq. This nust he done 
* to prevent a pnv_ib_srq fron being tervictd~uhile the pr iv j tb i l 
* being used — passible suspend of the active process 
« 
* The disable nust be done before and after the acquire because i t i s 
1 an interruptable operation that could re_enable the srq after the 
* the disenable but before the acquire finished 

end of connent; 
SUBROUTINE aequirtj>riv_ib; 

BEGIN irdis(private_ib_srq_vctr); 
aequiretpri^v-ij-resource); 
irdis(private_lb_srq_vctr)i 
cnd_ctr:»0; 

ENO acqulre_riv_ib; 

SUBROUTINE release oriv i b ; 
BEGIH 

releaM(priv_ib_rtsource); 
preenpt; 
i ren (p r i vate_i b_t rq_vct r ) ; 

END release_pnv_ib; 
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NEJECT; 
connENT 
aaaauaaaaaaaaaaaaataaaaaasaaaaaaaaaataaaaaaaaaaaftttaaftataaaaaRaataaaa** 
* start and uait_priv_ib does the f i n a l setup of the connand l i s t s for 
* the interrupt handler of private hp i b . 
* 
* Set a l l unused connands in the connand l i s t to the finish_end. 
* I n i t i a l i z e cnd_ctr and c a l l get_next_cnd uhich H i l l start up the 
* interrupt handler — i f needed. 
9 Uait for the finished signal. 
1 Set up end ctr so that another cormand l i s t could be oenerattd. 
ftaaaaaaaaakaalaaftXtaaaxaaaaiaaaaaaaattxaaaaaaaaaaaaaaaaaataaaaaaaaataaaJ 
end of connent; 
SUBROUTINE start and uait_pnv i b ; 

BEGIH 
UHILE end ctr <* connands nax DO 

BEGIN" 
priv_ib_connand[cnd_ctr]:«finish_cnd; 
end ctrT»cnd ct r • T; 
END'uhile; 

ciid_ctr:*-1; 

get_next_cnd; 

wait(priv_ib_aignal); 
cnd_ctr:*0; 
END'start_and_uait_priv_ib; 

* ttart_uait_and_releasej)riv_,ib does a ttart_tnd_wait and went f inish 
* ~ realeaaes the private hp i b . 
* 

end of connent; 
SUBROUTINE start uait and release_priv ib; 

BEGIN " 
start_and_uait_priv<_ib; 
release_pnv_ib; 
END start_uait_and_releasej)riv_ib; 



SPKWIB.uOtK.roiStO 

•EJECT; 
COrlCNT 
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aaaaaiaatAtl4aaa«a»a*«*t**C***«lttt***ataaaat**t*lt 
ton_priv_ib n t i up the needed pr ivatt hp_ib connanet in tht wnnand 

l i t t , " t o that a privatt hp_ib device i t addressed to l i t t t n and 
the priv_ib i t ready to talk — i t u i l l also tent an univeraal 
connand,"if requested. 

NOTE: i f listening device i t already add retted, the re-addressing 
u i l l te skipped. 

Look up and create the proper asci i a r r e s t i n g code for the logic 
unit nunber requested. 

IF address code hat changed since last t ine 
THEN create a proper ad retting sequence 

tave neu address for checking next t ine 
ELSE place the nul l action code i n the cemand l i s t 
IF an univeral connand rtxpattt 

THEN tack the code request on the end of the address sequence 
in case tht connand code uas null,nake i t send_addressing 

bono the comand counter bv 1 
[aaataaa*attaaaaaaaaaaata*ata*ta«taatjt**a***tx**taaaaaaaaaa**aa*a**aaaaa 

end of connent; 
PROCEDURE t o n j i r i v ib(lun,extra end}; VALUE lun,extra end; 

INTEGER lun,extra end; 
BEGIN 
BYTE priv^ib^addrt s s, ext ra_c»d_byte*extra_cwd + 1 ; 

priv ib_ptr buf {end ctr}:MWS(cnd ton); 
pr iv ' ib eddrets:«TWN(priv ib lun tas>le[lijn],tt0,X2C-); 
I f priv ib aoVreetdpriv ib la«t aidreta THEN 

BEGIN 
cnd_ton 1 ):»mnlitten; 
end~ton 2}:»(priv_tb.last_ao^r«ts:"priv -ib_addreit); 
end'ton 3]:«untalk; 
endjton 0):«3; 
priv ib connand[cnd ctrj:»send address; 
END I f " 

ELSE 
BEGIN 
cnd_ton[0]:^>; 
priv ib connand[cnd c t r ) : " n u l l end; 
ENO else*; 

IF extra cnd*» THEN 
BEGIN" 
cnd_ton[0]:»cnd ton[0]*1; 
cnd~ton[cnd_tonTo]):«extra_cnd_byte; 
priv ib cennand[cnd ctr}:*ierid"*address: 
IF p r i v ' i b out debug THEN BEGIN USTRCIBcnd:"); 4rfebug& 5hex( lun , 2 ) ; UHex( extra end , 2 ) ; CRLf; END; Uebugt. 
ENO i f ; 

cnd_ct r :*cnd_ctrtl; 
END ton_priv~ib; 
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t«iatttaaaaXa*aMaaastatattltft*t**MaaaftajUataaaattftt*****fc*aaa*a*t*aaai 
* lonj>riv_ib sets up the neccessary connands in the connand l i s t 
' to that the request device en the private bp ib u i l l becone a 
* talker. 
9 NOTE: i f the eeivce i t already a talker, the raddreating sequence 
* u i l l be skipped. 
*a*a*a*aat*aaaat .uaftxaaaaata*aftatt taf taf taaaaaaaa. .aaa*aaaaaaataaaaaaaj ,*aaa 
* Look up and create the proper a t c i i addressing code for the logic 
1 unit nunber requested. 
* IF add res a code hat criavtged since last tine 
* THEN create a proper adrtssing tequence 
* tave new address for checking next tine 
* ELSE place the nul l action code in the connand l i t t 

-WEMWE l w j r i v _ i b ( 1 un); VRLUE lun; INTEGER lun; 
BEGIH 
BYTE priv_ib_*ddress; 

priv ib_ptr buf[cnd ctr):»R4T*3(oid Ion); 
p r i v ' i b a^reat:-TWN(priv ib lun table[lun 1,ZE0,Z40); 
IF priv ib add res t i p n v ib l t * t address THEN 

BEGIN " 
end_lon( 1): n t t i i i t e n ; 
end lon[2):*(priv ib laat add rest: »priv ib addrett); 
cnd~lon[0l:«2; 
priv ib catnoandiewd ctr):•tend addrett; 
END i f 

ELSE priv_ib_con»^[ciW_ctr]:»^l_cn»i; 
cnd_ctr:«cnd_ctr*1; 
ENO'lonjiriv^ib; 

COflflEHI 
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REJECT; 

connENT 
*ttti**t*i»*ttit*******f **t*iii 
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i a i a t a a a * a * a t a * a a * . i t t a t t t * a a a * a a a a a a * * a a . 
* 9*t_priv_pri»'_ib_lun and tet_pnv_ib_lun allow access to the outer 
* world of the napping of lun to'actual private hp_ib adresses. 

* these functions are used for a few other itens that art tied to the 
* instrunent, and not to aave/recall or preset states, such at 
* public hp-ib addresses, request nask, etc. 
* 

end of connent; 
I N T E G E R P R O C E D U R E getj>riv_ib_lun[lun); V A L U E lun; I N T E G E R lun; E N T R Y ; 

get_priv_ib_lun:«pnv_ib_lun_table[lun]; 

P R O C E D U R E s e t p n v ib lun(lun,neu add); V A L U E lun,new add; 
" I N T E G E R lun; IYTE neu add;E N T R Y ; 

B E G I N 4 t e t j r i v ib lun 4 
I F lun <> lunjiax T H E H 

priv ib lun_table[lun] :* neu_add; 
save lunplus;" ~ * save the priv ib_lun_tablt 4 

END; l " t t t j ) r i v _ i b _ l u n 4 

connENT 

aaaiiaaaaaaaai*x*t*aa*a*aaaaa>«aaaa**sxa**ftaa«*aaaaaaaaaaaaa*i****aaaaaa 
* re*et_priv_ib_act_funs clears the ntnory on the l a t t active function 
* sent to a particular lun - - need for power on and should be cleared 
* i f arty pnv ib pass though i t donc{ devices effected but not table ) 
aaaaaaaa*iaftaXat*ktaaa*a*»x**a*aa*aaaaaaaaaaA***aaaaaaaat«a*aaaakaaaaaa 
end of connent; 
PROCEDURE reset oriv ib act juns; 

BEGIN 
I N T E G E R index; 
FOR index :* 1 TO lun_nax DO 

priv_ib_aet_funstable! index ] :• no_fun ; 
ENO resetjriv_ib_act_funa; 

ENTRY; 
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•EJECT; 
COnnENT 
s*aaa***aaa*a***a*ataaaaa*xaaaaaaaaaaaaaxaattaata*aaaaaaat*aaatataaaaa*a 
* EXTERNAL SPEC for clr_priv_ib 

* FUNCTION: tent a selective device clear to selected priv ib device 
a 
* DECLARATION INTO: 
* PROCEDURE c i r j r i v ib(lun) 
* VALUE lun INTEGER lun 

* INPUT: lun logical unit nunber on the private hp_ib 

" EXTERNAL EFFECTS: 
* The private hp_ib u i l l be acquired for duration, and the calling 
* process w i l l be suspended alto for duration. 
* The selected device u i l l be effect in tone way ?? 
* The active device nay be changed. 
a*a*aaaaaaxa**afta*aaata*taattaaa*ataxatatftataaa>x*ftaaftttaaaataa**a**aaat 
* INTERNAL SPEC 
* acquire the private hp ib 
* t e t up the needed addressing tequence uith a selective device c l r 
* transnit and when done return and release priv ib 
taaaaaxaaaaaaaaaaaaataaaata*t*aa**aaaaaaaaaaaaaa*Xaaaaa*xa**aaattaatua** 
end of connent; 
PROCEOURE c l r j r i v ib(lun); VRLUE lun; INTEGER lun; ENTRY; 

BEGIN 
acquire j > n v _ i b ; 
tonjjr iv_ib( lun,sdc) ; 
start wait and rt leatt_pr iv i b ; 
ENO c l r j r i v _ i b ; 

* EXTERNAL SPEC for t r i g j > r i v ib 
a ~ 
* FUNCTION: t t n t a group execute trigger to selected pnv_ib device 

* DECLARATION INFO: 
* PROCEDURE t r i g o r i v ib(lun) 
* VALUE lun INTEGER lun 
* INPUT: lun — logical unit nunber on the privatt bp_ib 
a 
* EXTERNAL EFFECTS: 
* The private hp_ib u i l l be acquired for duration, and the calling 
* process w i l l be suspended also for duration. 
* The telectcd device u i l l be effect in sone way ?? 
4 The active device nay be changed. 
aaaaa*aaataa*aa*aaaaaaaaaa*aaaaaaaaaaiaaaaaaa*asaaaaaaaaaaaaaaaaaa*a*aat 
* INTERNAL SPEC 
* acquire the private hp_ib 
* set up the needed addressing sequence with a group execute trigger 
* transnit and uhtn done return and release priv ib 
aaaaaaia**ata*a*aaaaaa*aa*aaaaat*aiaa**a*aa*aaata*ftaa*aaataaa**tat*a*tta 
end of connent; 
PROCEDURE t r i g j i n v ib( lun) ; VALUE lun; INTEGER lun; ENTRY; 

BEGIN 
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atquire_priv_ib; 
tonj)r iv_ib(lun,get) ; 
itart_ualt>r*d_reliate_priv_ib; 
EHD t r i g j r i v j b ; 
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REJECT; 
COnnEHT 
aaaft*ta*aataaaaa*aaaaaaaa*aaaatfta*a*aaaaaaaaa*a*ata*aaftt>*taaaaaa*aaaaaat 

* EXTERHRL SPEC for tet_rtn_priv_ib 

* FUHCTIOH: set rtn true end tent a local lockout to priv ib 

* KCLHRRTION INFO: 
* SUBROUTINE set ren_»nv ib 
* " 
* EXTERNAL EFFECTS: 
* The private hp.ib u i l l be acquired for duration, and the call ing 
* process u i l l be suspended also for duration. 
* The priv_ib nou has R£H tue and future address tequence u i l l cause 
* devices to go to renote and return to local inhibited ( l l o ) . 
ft*aaaaataa*aa*aat*aaaataaaaaaaaaaaa«aa*KafitaaaaaftaiB*aa*aafttaaaatatat*aa 
" INTERNAL SPEC 
* acquire the private hp ib 
* tet up the needed sequence to sent local lockout - no add resting need 
* transnit and uhen done return and release pnv ib 
*aaataaaaaaaaaataaaaa*aaftaaaftaaa*aa*taaaaaaaa*aaalaaaaaa*ft***a:taaftaajtaft* 
end of connent; 
SUBROUTINE set ren_pnv i b ; ENTRY; 

BECIH 
acquire_priv_ib; 
priv_ib_lren7*0; flag1:«flag1_savt; 
ton_priv_ib(not_used_lun,llo); 
t ta rt_uait_and_release_pri v_ib; 
END set_renjjriv_ib; 

J EXTERHRL SPEC for dr_r tn j>r iv_ ib 
* FUNCTION: c l r (tet falee) SEN — uhich alto clears local lectin'. 
* 
* DECLARATION INFO 
* SUBROUTIHE c l r renpnv ib 

end of connent; 
SUBROUTINE c l r ren_priv i b ; ENTRY; 

BEGIN 
priv_ib_lren: * 1 ; flag 1: =flag1_save; 
END tet~ren_priv_ib; 
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NEJECT; 
WAIVE NT 
4**ataaat««M**lft**taaa*taa*»attaaaaeataaa**tta«**aaaata*t*aaa*aaaaftaaaa 
•EKTERNAL SPEC for p o l l j n v ib 
/ 

* FUNCTION:conductt a serial pol l on the selected private hp_ib device 

a DECLARATION INFO 
* INTEGER PROCEDURE poll_eriv ib(lun) 
* VALUE lun IKTEGER lun 
* IHPUT: lun — logical unit nunber on the private hp_ib 
* OUTPUT:poll_priv_ib — return value - - serial pol l statue 
* EXTERHRL EFFECTS: 
* The private hp_ib u i l l be acquired for duration, and the calling 
4 process uiWcT"fuipended also for duration. 
* The active device nay be changed. 
4 The status byte of the lun u i l l be read and probably cleared 
iUjUata**ta*tfcitt**M^ 

* INTERNAL SPEC 
* acquire private hp_ib 
* set_up an addressing sequence including Serial Poll Enable 
* tet'up read buffer location in connand l i s t 
* tet up Serial Poll Disanble connand tequence 
* start sequences and uait t i l l f inish 
* return value 
* release private hp ib 
eMaaaaaaaaaaaaaaaaaalaaaaaaaaattaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaasaaa 
* TITIING INFO InS highlevel interrupt and get_next_cnd 
end of connent; 
INTEGER PROCEDURE p o l l j r i v ib sub(lun); VALUE lun; INTEGER lun; 

BEGIN 
BYTE ARRAY poll_result( -1 :2 j ; 

priv_ib_last„address:*unlisten; 
_ lon_priv_ib(Iun); 

cnd_lon[0j:«3; 
cnd_lon[3]:*cnd_lon[2); 
cm}_lon[2):»(pe; 

pol l_resultt - l ) :=1 j . 
priv ib connand[cnd_ctr):=read data; 
priv2ibjtr_buf(cnd~ctr]:«ADRSTpoll_result); 
cnd_ctr:=cnd_ctr + T; 

icrd_spd setup in m i t i 
pnv ib~connandlcnd_ctr):=send.address; 
priv~ibjitr_buficnd~ctr):sADRSlcnd_spd); 
tnd_ctr:*crid_ctr»l; 

«tart_and_tiait_priv_ib; 

t accumulate status b i t s 7 7 4 
IF priv i b j w l l debug THEN BEGIN U$TR("pDU:");UHEX(lun); Sdebugi 

UHEX(poll_result[l]); CRLF;END;idebu5& 
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poll_priv_ib_sub:»IHlEGEri(pol._res-ltlT)) AND 20FF; 
END pDll_priv_ib_sub; 

uaataaaaaaaattaaaaaiaatataaaaaaaaaaaaaaaaaaaaaaa 
connEHT 
a«a**a*aa**i******aaj 
end of connent; 
INTEGER PROCEDURE p o l l j j r j v LD(lun); VALUE lun; INTEGER lun; ENTRY; 

BEGIN 

INTEGER retpAW*: 

acquire priv_ib; 
IF T8IT( valid_priv_l in* , lun ) 

THEN response :* p o l l j i r i v ib sub( lun ) 
ELSE 

BEGIH 
uam(priv_ib_adej_err); 
response := 0; 

END; 
rtlease_priv_ib; 
polI_priv_ib :* response ; 
ENO pol lJrr iv_ib; 
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IEJECT; 
COnnENT 
aaaaaaftaaaaxaaataaaaaaaaaaaaaaaaaaaaaaaataataataaaataaaataaaaaaftaaaaaaa* 
INTERNAL SPEC For get_next end 
* deternine for connand l i s t what the state of the private hp_ib 
* harduare should be in or i f finished tend the f in ish signal 
a 

* NOTE:these harduare connands w i l l cause interrupts to occur 
* and the interrupts u i l l transfer t h e buffer contents 
«ttBa**a*a*a*aaaaaaa*ata*at*ftattttaaa*a««aaaxaMtx**a«attx*atttat**ttttaa 
1 search connand l i s t for next non-null_cnd 
* i f next_cnd is finished THEN sent finished signal and preenpt 
* ~ ( nake sure a l l reg* are pushed ) 
* ELSE set RTN true to prevent but act iv i ty 
* depending on nature of connand tet talker only or l istener only 
* set end on eos and t o i or j u t t eoi 
* tet atn true or false 
* enable bi bo err interrupts 
*aaaaaaaaax*aaaKa*Ia*ia*aaaaaa*taaaaaaaaaaaaa**aMsaaaata*«)H<*taaa*taaa 
xaaaaaa* nniNC INfO 250uS - BS5EMLE COOE ?»???•"""**""»»******* 
end of connent; 
PROCEDURE get next end; 

KGIN 
BYTE next_cnd; 

DO end ctr:«CBd_ctr+1 
UNTIL (rx!xt_end:»privJb_co«nandtcnd_etr]) I null_cnd; 

iten_etr:*0; 
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ELSE priv_ib_aux:*hafxn>hake_holdoff_on_eoi; 

IF TBIKnext cnd.latn b i t ) THEN priv ib latn:*> 
ELSE priv_ibllatn:«1; 
fltg1:«flag1_seve; 

pnv ib i r naskl:"enable bi bo err ; 
ENO else; " 

ENO get_ntxt_cnd; 

IF next end * f in ish end THEN 
BEGIN 
priv ib_ir_r*atfcl:»bvte_iero; 
send|prlv_ib_tignal); 
preenpt; 
END 

ELSE 
BEGIN 
STPNTR{priv ib d a t a j t r . p r i v ib_ptr buffend c t r j ) ; 
DO Inull*. UNTIL pnv_ib_ldav_senti; U e t previous talker finish*. 
priv_ib_latn:»0; flag"l:«flagt_save; 

priv ib aux:"finish handshake; 
IF TBITTnext_cn4,ton_bit) THEN privjb_ao^.r»ode:»talker_only 

•bull cause inntdiate be* 
aVwutver pnv ib interrupts thouldS. 
tbe disable/inhibittd at this t i l t * * 

ELSE priv_ib_add_node:3listen_only; 
pnv_ib_aux:«peuer_on_clr; 

IF TBIT(next cnd.ascii b i t ) THEN 
BEGIN 
pnv_ib_eos_code: elf; 
priv ib aux:'handshake holdoft on eoi eos; 
END If " 

SPRWIB.U0RK.PDS510 THU, DEC 22. 19S3, 10:54 Rfl 

i**a*aa*Baaaaaaaaa**a*aaxa**aftaaaax«**tat*aa** 

IEJECT; 
connENT 
aaataxaaaaaaaaaaaaaaaaaaa: 

* INTERNAL SPEC for intrpt_pr iv , ib 
* Service the private hp_ib interrupts and signal uaiting processes 
* uent done 
iaa***taft**aaa*aa*at**taaaaaaaftaaaaaaxaft*a**aaa*t*aiaaaaaa**aa*aaaaaaft** 
* read private hp_ib status and re_enabla nittOO interrupts (note: 
* 9519 fence i t t t i l l s t t to that lower interrupts arc inhibited 
* IF bi i t cause THEN 
* THEN update buffer length 
* i f buffer i t f u l l inhibi t future inputs 
* fetch and store data into buffer -note- new bi nay nou occur 
* ELSE IF err THEN 
* not v a i l i j i s t n e r therefore terninate output 
* tend waVning nessage 
* ELSE 'nust have been bo — only bi.bo enabled/cannot? occur together* 
* IF buffer not enpty THEN output next byte -neu be nay nou occur 
* IF end condition has occur 1)EQI on input , 2)input buffer f u l l 
* 3)output buffer enpty 
* get next connand fron connand l i s t 

ig 9519 fence 
taaaaaxaaaataaaattf txt i f txa******* 

* acknouldge priv ib interrupt - - dropping ! 
ta**ataaatI*aaa*tXa****taataat*aaaa*aaa*al*< 
* nniHG INFO 

a interrupt 6* 
* save reg/setup !i 20 
a code 50 
a irack 5 
t restore reg/n 20 
a RTE 5 

to inprove asoenble code 
the coding section 
MD cut down on the reg/fl 
save — need about 4 
llould need to be careful 
about BSR/JSR reg uee 

' eet next connand i s about 250uS and need, inprovenent 
a*tf*»*t»t*l»>R***a*aaaias»atata*aaa*aai«as*ae**a»aae*>aeaeaaaeaftaea*e** 

< QUESTIONS: 
1 . Should CR/LF be deleted ( or eny nonprint 

ine Char) fron input data1 ( in RSCII node 
2. Should EOI be sent ( in RSCII node) on EOS 

end of connent; 
INTERRUPT i n t r p t j r i v i b ; ENTRY; 

KGIN 
INTEGER bug nark < ZOCR; 1CEB0GS. 
BYTE BITFIELD status__tenp:end,dec,err,bo,bi; 

buojiark : ' 21234; (DEBUGS 
status tenp:*pnv ib status!; 
RSSEHBLEt RND1 •NFSFf.SR); tenable higher interrupts! 
»tatue_1enp:«atatus_tenp OR priv_ib_atalus1; Ipickup end b i t ! 

i t e n e t r : »iten c t r . 1 ; 
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end:*1; 
priv ib euK;shandahake holdoff on a l l ; 
END I f f priv ib dati_ptr [ i ten ctr] :«pnv ib data; 

END If bi 
ELSE I f err THEN 

BEGIN 
end:>1; 
valid_listener :* FRLSE; 
uam(priv_ib_*dd_err); 
pnv ib aux:»pouer on c l r ; Itenp ??& 
END else err 

ELSE Inust be bo ' 1 
BEGIN 
IF lten_ctr<"priv_ib_datajjtr[0] THEN 

priv ib data:«priv ib data_ptrf . i ten.ctr] 
ELSE endVT; 
END else bo; 

J, error checking for no lietener at this addreee ???? I 

IF end THEN get_next_end; 

bug nark :• 0; lOCSUGt 
RSSEnBLEl ORI «H0700.SR); UISRBLE INTERRUPTS TILL RTE4 
irack(private_ib_vctr); 

END intrpt_priv_ib; 

IF bi THEN 
BEGIN 
priv ib data_ptr[01:*llen_ctr; 
IF iten~ctr>»pnv lb data_ptr[-1] THEN 

BEGIN 

http://data_ptrf.iten.ctr
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1PECT; 
connEHT 
aaaat*aa*aa*aataaaaaaaaaaaaaa*ata**aaaaaaa*atxaa*aaaaaa«*aaaaaa*aa*aaaa* 
* EXTERHRL SPEC for in i t_pr iv ib 

* ~ 
1 FONCTIOH: i n i t a i l i z e the private hp_ib after pouer on or restart 
* to function as the controller on the private hp_ib bus 
* MXUrRRTIOH IMF0 
» WIOCEDURE i n i t j j r i v ib 
* INPUT/OUTPUT: none 
* 
* EXTERHflL EFFECTS 
* halts and resets the private hp_ib 
* tends an IFC to a l l private hp_ib devices - - unaddressing then 
* resets the active fun tables, priv i b resource id and signals 
***ata*t*ta*ttatitiaataaa*aat*at*aa**a**it**aaaaa*****taaaa*a**ii**tttaa* 

* INTERNAL SPEC 
* s t t the private at 4Rhz clock uith b i bo irej NOT enabled 
1 REN and AtH set true and IFC pulsed true 
* clear out active function tables, and setup cnd_ipd 
* i n i t a i l i z e t ionalt and resources and f i f o * 
ttt**Ji*J*aaxaa*tfta*itaaaaaa*aa*ataa*aa*aaaaaiXatAa*a«aaaaa**aa*aaaaa*aa* 
end of connent; 
PROCEOURE i n i t oriv i b ; EHTRY; 

BEGIN 

priv_ib_aux: *powe r_on_reset; 
priv~ib_ir_neik1: *by te__zero; 
priv~ib~ir~nask2: *byte_zero; 
priv~ib~aax:«clkjflhnz; 
priv~ib~aux: «powe r_on_clr; 

priv_ib_lren:»0; 
priv~ibjlatn:=0; 

priv ib l i f c : * 0 : flag1:*flagt tave; 
REPEAT 25 DO TRAP(refresh.vctr); & nin IFC pulse uidth >100uS 4 
p n v _ i b _ l i f c : = 1 ; flagt:*flag1_save; 

recall_lunplus; 4 recall the priv_ib_lun_table 4 
priv_ib_latt_address:=unlisten; 
valid_priv_luns := 0; 
reset_p riv^ib_act_funs; 
cnd_spd[0]7=2; 
cnd~ipdil]:=spd; 
cnd~tpd[2):=untalk; l i s this needed?4 
t i9nal_init (priv_ib_tignal ,0) ; 
resourie_init(priv_ib_reiource); 

EHO i n i t j > r i v _ i b ; 
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USTR(fun_ptr); END; 4debug& 
END 

ELSE IF fun • c l r fun THEN 
BEGIN 4 else i f 4 

priv_ib_act_fun tableflunj :* no_fun; 
priv~ib"conriandrcnd c t r j : * n u l l end; 

ENO 4 else"if 4 
ELSE 

priv_ib_connand[cnd_ctr]:=null_cnd; 
cnd_ctrT=ciid_ctr*1; 

IF LENGTH!str)NO THEH 
BEGIN 

priv_ib_connand[cnd_ctr]:=urite_data; 
pr iv~ib j ) t r biiiirnd'ctr]:"address s t r ; 
IF priv ib 5ut debug THEH BEGIN USTRlsir); CRLF; END; 4debug4 

END i f 
ELSE priv_ib_connand[cnd_ctrJ:*nuIl_cnd; 
cnd_ctr:»cr.d_ctr*1j 
END~urt_j>riv2ib_sub; 

BOOLEAN PROCEDURE urt oriv ib£lun.fun,str); VALUE lun,fun,str ; 
IHTEGER-lun, fun; ALPHA str ; ENTRY; 

BEGIN 
acquire_priv i b ; 
valid.listener := TRUE; 
urt_pfiv_ib_sub(lun, fun.str ) ; 
start and uait_priv i b ; 
IF validjtistener THEN val idjtr iv_luns :»SBIT( valid_priv_luns, lun ) 

ELSE valid_pnv_luns :«RBIT( valid_pnv_luns, lun); 
wrt_priv_ib := valid_listener;~ 
releasejjriv ib ; 
ENO u r t j i r i O b ; 

BOOLERH PROCEDURE urt_priv ib source(fun,str); VRLUE fun,ctr ; 
INTEGER fun; ALPHA t t r ; ENTRY; 

BEGIN 
u r t j j r i v ib source := urt_priv ib(sourte,fun,str) ; 
EHD ; 
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•EJECT; 
COnnEHT 
*ta«aa**««***t*aaaa*aAtaAaaaa*at*at*aa*aB*aat-**e»««taata«A«at*aa*ataAaaa 
* EXTERNAL SPEC for u r t j i r i v ib 
* FUNCTION:an active function,if selected and atr (usually data) 
* i s written via private hp_ib to selected device 

* DECLARATION IKFO 
a BOOLEAN PROCEDURE urt_priv ib( lun,fun,str} 
* VALUE lun . fun . t t r 
* INTEGER lun.fun ALPHA s t r 
* INPUT: lun logical unit nunber on the private hp_ib 
* fun - - active function telect code 
* t t r s t r to be outputted after active function and 
» OUTPUT: urt_priv_ib 
* false i f no listening device. True i f there i t 

« EXTERNAL EFFECTS: 
* The private hp_ib u i l l be acquired for duration, and the calling 
* procett m i l be suspended also for duration. 
* The active device and i t s active function nay be changed. 

« INTERNAL SPEC 
* acquire privatt hp_ib 
* tet boolean flag true 
* setup the addrett teoutnee need for a ur i te 
* IF active request is valid and different then last tine 
* THEN set up nreund l i s t for active fun 
* look up in active function table apporiate t t r to output 
* rtftenoer neu acrive function for next tine 
* ELSE set connand l i s t e null function 
* IF s t r hat length — not null 
* THEN t t t up connand l i s t to output str ing 
* ELSE set connand l i s t to nul l function 
* bunp connand l i s t counter by 1 
* start transnitting comand l i s t and uait t i l l f inish 
4 release private hp_ib 
* Return boolean 
*aaaaaaaaaaaaa*aaataakft*t*aatM*aaataaa***aa*xa*aaaaaa*aaaaaa*ataa*aaaa* 
end of connent; 
PROCEDURE u r t p r i v ib tub(lun,fun,str) ; VALUE lun.fun.str; 

" INTEGER lun, fun; ALPHA t t r ; 
BEGIN 
DOUBLE fun adr; 
ALPHA f u n j . t r * fun adr; 
DOUBLE addreas_ttr=str; 

ton j ) riv_ib(lun,nul1); 

IF fun>=0 flNO fun • priv i b act fun table[Iun) THEN 
BEGIN 

priv_ib_act_fun table[lun):»fun; 
priv~ib~eonnandTcnd_ctr]: *urite_data; 
run_ptr":= priv_ib_fun l i t t ( f u n ) ; 
priv ib_ptr buf[cnd"ctrl:=fun adr; 
IF priv_ib_out_debug THEN SEGIH USTR(Mfun="); 4debug4 
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NEJECT; 
connENT 
*a*ataaaaa*aa*taa«aaat*at«aaa«aa«*aaaaata*aaftaa*aaft*aaa*aaaaaa*a»a*ftaa*« 
* EXTERNRL SPECICATION FOR r e a d j r i v _ i b a 
* FUNCTION: M i l l request an output i ten fron the private HP_IB device 
* and read at string the response, 
a 
* DECLARATION INFO: 
* ALPHA PROCEDURE m d j r i v _ i b { l u n , f u n , o u t s t r . i n s t r ) 
* VALUE lun,fun,outstr, instr 
* INTEGER lun,fun ALPHA outstr . instr 
* INPUT: lun — logical unit nunber on the private hp_ib 
* fun active function select code 
* outstr — t t r to be outputted after active function and 
* before reading begins 
* inst r t t r where the result i t to be stored 
* OUTPUT: readj)riv_ib - - t t r where the result uas stored 
* ~ sane as inst r 
* 
* EXTERNAL EFFECTS: 
* The privatt lip_ib u i l l be acquired for duration, and the calling 
* process w i l l be suspended alto for duration. 
* The active device and i t s active function nay be changed. 
aaaa*a*a*««a*aaaaaa*»a**iaaa*aa»taaa*aaaa««a**aaaaaaaaaaaaaa«*t»*taaaaaa 

* 1NTERHAL SPEC 
* after acquiring the private hp„ib , the connand l i s t for outputting 
* the active function and any extra output t t r i n g w i l l be done 
* then the connand l i t t for the read operation i t set_up 
* After the total connand l i s t is s i t up, the transfer is started 
tta**ta*a*a**aaa*aax*a**axatx*t*aaaaaa7aaft**k*a*a*ataaat*aKaaRaataaaaaaa 

end of connent; 
RLPHR PROCEDURE read_priv i b ( l u n , f u n , o u t t t r t i n s t r ) ; 

VALUE l u n . f u n , o u t s t r , i n t t r ; INTEGER lun.fun; 
ALPHA outstr . instr ; EHTRY; 

BEGIH 
DOUBLE add instr = i n t t r ; 
BYTE POINTER bp = instr ; 

acquirejjriv_ib; 

urt_priv_ib_sub(lun, fun, outstr); 

lon_priv_ib(lun); 
priv ib_connand[cnd_ctr]:=read_data; 
pr iv~ibj t r j>uf [cmfctr ] :*add_instr ; 
end ctr:=cnd_ctr*1;~ 
IF TBIT( valld_priv_luns , lun ) 

THEN start and uait_pnv ib 
ELSE 

BEGIN 
uarn(pnv ib add err ) ; 
bp[ 0 ] := OT 
END; 

IF pnv_ib„w_debug THEN USTR(instr); 4debug4 

http://ispiiyn.imK.m5io
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rtleasej>riv_ib; 
re adj> riv_ib~*inatr; 
EHO readj>nv_ih; 
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IEJECT; 
CONhEXT 

ENTERNRL SPEC for syntaxjj»c*_priv_ib 

FUNCTION: verifies that th« HP_IB l istner 
understand a particular comand string. Used in liet (mining 
capthlities of device — phase_lock vs open_looped source 

KC WAT ION INFO 
BOOLEAN PROCEDURE syntax ehtek_priv ib( lun,str ) 

VALUE lun,str 
INIEEER lun ALPHA Str 

INPUT: lun — logical unit nunocr on the private hp_ib 
s t r — atr containing syntax to be check 

OUTPUT: synt«_dieck_priv_ib — calling name returns i f 
~a syntax error uas net caused 

EXTERNAL EFFECTS: 
The private hp_ib u i l l be acquired for duration, and the calling 

process u i l l be suspended also for duration. 
The active device nay be changed. . 

n t jtt*xatatsaat**at**x>xaft«tt »«»***s»«»jiJi**tai»««Mt»u*»uut*tta«tt**»«** 
INTERWL SPEC 

output to the selected device, the desired string 
swtput addition spaces (blanks) to force harduare delay t i l l the 

prtvoiut string has been completely processed 
via serial po l l check the syntax invalid status s i t 
tend selective device clear to clear syntax error, output requests, 

or xhatever caused by the outputted t t r i n g 
.a***ft*ta**ttt*t*at^ 

end of connent; 
PROCEDURE syntax check oriv ib ( lun.str ) ; 

VALUE lun, str ; INTEGER lun; ALPHA str ; 
ENTRY; 

KGIH 
a*quire_priv_ib; 
urt_priv_ib_iub(lun,no_fun,str); 
start and u a i t j r i v i b ; 
urtjiriv_ib_sub(lun,no_fun," •);a>akt t u r t recieving device has str* 
t t a r t and u a i t j i r i v ib? 
syntax' check j i r i v ib:»N0T TBITC pollj.riv_ib_sub(Iun) ,5); 

4bit nunber nay not be valid for a l l lun4 
ton_priv__ib(lun,tdc); 
priv_ib_act_f un_table[lun]:«no_fun; 
ttart_uai t_and_releate_p r i v_ib; 
END tynta * 2 c h e c k j i T i v _ ib ; 
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IEJECT; 
connENT 
end of connent; 
PROCEOURE pnv ib srq; 

BEGIN 
INTEGER p o l l , 

count; 
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4priv_ib_srq processi ENTRY; 

rtv :* 6, 

sou rce_set tied := 3, 

source~syntax_err : » 5, 

test_set_tenp_err := 0, 
t e s t ' s e t unable 2, 
t e * O t t ~ s t t t l e d : « 3, 

test~se t~syntax_e r r : « 5; 
INTEGER CONSTANT nju j f iunt : « 10; 

iradr(RORS(intrptj)riv ib srq),private ib s r o v e t r ) ; 
4 DEBUG 4 

COnnENT needs to be able to handle SRQ asserted upon entry. Rs i t 
is nou, i t u i l l not service an SRQ u n t i l a l l SRQs art unasserted and 
then one or nore are reasserted.; 

loop: 
uaitio(private_ib_srq_vctr); 

count := 0; 

DO 4 nust loop u n t i l no srq since srq is uired-cr 4 
BEGIN 
IF NOT priv ib lsrq_sente THEN & 0 « TRUE & 

IF TBIT("(poll :> poll_pnv ib(tource)), rtv ) THEN 
BEGIN 
IF TBIKpoU.tource settled) 

THEN Mrite_fifo(fifo_sup_brfc,poll) ; 
IF TBIT(polI,source_syntax err) 

THEN uarn(sourct~ib err ) ; 
EHD; 

IF NOT priv ib lsrq_stnte THEH 4 0 = 
IF TBIT("(poll := poll_priv_ib(test_eet) ) , rtv ) THEN 

BEGIN 4 test set 4 
IF TBIT( p o l l , test_set_settled ) THEN 

tend( test set ready ) ; 
IF TBIT( pollT test_iet_syntax_err ) THEN 

uarni test set ib err ) ; 
IF TBIT( pollT testeset_tenp_err ) THEH 

uam( test set over tenp ) ; 
IF TBIT( pollT test_set.unable ) THEN 

uarn( i l l e g a l test set operation ) ; 
END; 4 test set~4 

TRUE 4 

count :* count * 1; 
END 

UHTIL ( priv_ic_lsrq_sense OR (count > nax_count) ) ; 

IF NOT priv_ib_lsrq_tense THEN 

4 _sense is 4 
4 " 0 true. 4 
4 0 : TRUE 4 
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wam( priv_ib_srq_err ) ; 

8, acculnulatc status bits 4 

4 BE CAREFUL not to pol l a device that is not connected 4 

GO TO loop; 

END priv_ib_trq; 

SUBROUTINE i n i t tup brk f i f o ; 
KGIN 

i n i t _ f i f c ( fifo_tup_brk, 
sup_brk_f i f o_tize, 
M p J f r i T f i f c , 
supji rk~f i fo_not_ful l , 
tup"brk~fifo not enpty ) ; 

EHD; 

ENDS 
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PROCEDURE e e t j i r i v ib lundun.neu aid); VRLUE lun,neu add; 
INTEGER lun; 1VTE neu add: EXTERNAL; 

INTEGER PROCEDURE j e t j i r i v ib lun(lun); VRUJE lun: INTEGER lun;EXT£RHflL 
PIQCEDURE t r i g j n v ibdunT; VRLUE lun; INTEGER lun; EXTERNAL; 
SUBROUTINE M I r e n j r i v ib; EXTERNRL; 
SUBROUTINE c l r ' r e n j j r l v ' i b ; • EXTERNRL; 
INTERRUPT intrpt j>r iv l b ; EXTERNRL 
PROCEOURE priv lb i r ? 7 t p n v i t erq process* EXTERNAL 
PROCEDURE reset j i r i v lb act funs: " EXTERHRL; 

FPRIV1B3.U0RK.PO851O 
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PROCEDURE reaetj inv ib act funs: EXTERNAL: 
INTEGER PROCEDURE poll j r i v ' i b U u n ) ; VRLUE lun; INTEGER lun; EXTERNRL; 
BDOLERN PROCEOURE syntax check_priv jbdun.etr ) : 

VRLUE lun.str : INTEGER lun; RUHR s t r ; 
EXTERNRL; 

FPR0CS.UORX.PD851O THU, DEC 22. 1913, 10:54 Rn PRGE 1 

SUBROUTINE procO; EXTERNRL. L; 
SUBROUTINE prod; EXTERNAL.L: 
SUBROUTINE proc2: EXTERNflL.L: ' 
SUBROUTINE procS; EXTERNflL.L: 
SUBROUTINE proc4: EXTERNflL.L; 
SUBROUTINE procS; EXTERNflL.L; 
SueROUTINE procC; EXTERNflL.L; 
SUBROUTINE proc?; EXTERNAL. L: 
SUBROUTINE procS; EXTERNflL.L; 
SUBROUTINE proc); EXTERNRL.I; 
SUBROUTINE procIO; EXTERNflL.L; 
SUBROUTINE procl l ; EXTERNAL.L; 
SUBROUTINE proe12; EXTERNflL.L; 

IF (connand token <* 465) RND (connand token > 334) THEN 
procO ELSE 

IF (connand token c: 43) RND (connand token > 0) THEN 
prod ELSE 

IF (connand token <= 294) RND (connand token > 267) THEN 
proc2 ELSE 

IF (comand token <• 59) RND (connand token > 43) THEH 
proc3 ELSE 

IF (connand token <= 82) RND (connand token » 59) THEH 
proe4 ELSE 

IF (connand token <* 12t) RND (connand token > Z2) THEN 
procS ELSE 

IF (connand_token <= 129) RNO (connind_token > 121) THEN 
proc6 ELSE 

IF (connand token <= 20!) RND (connand token > 152) THEN 
proc? ELSE 

IF (connand token <* 267) AND (connand token > 245) THEN 
proc! ELSE 

IF (connand token <* 309) AND (connand token > 294) THEN 
proc9 ELSE 

IF (connand token <• 334) ANO (connand token > 309) THEN 
procIO ELSE 

. IF (connand token <* 152) AND (connand token > 129) THEN 
procll ELSE 

IF (connand token <« 245) AND (connand token > 208) THEH 
prod2 ELSE 

uam(invalid_connand); 

CPR1DATR.U0RK.PD851O 

INTEGER CDHSTANT 
print_freo, : » 2857, 
print~tine := 2871, 
print"aux := 28SO, 
c f i l e 10 := - 1 ; 

THU, DEC 22. 1983, 10:54 Rfl PAGE 1 
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COflrtHT 

Valuei far tott ing t e r i a l t o l l b i t* r » r p o t t i b l t p.V*. 
Each value (power of 2) ha* a hit act corresponding to 
itt SRQ b i t . There art up to 1< pettible SRQ reatont. 

WTECER COHSTRNT 

bitO :« 1, 
hty_j>reitee" t n j : » 2 , 
bitz :« 47 
bit3 :• S, 

bit4 :• 210, 

hardware f a i l t r q : » 220, 
bitt : " MO? 
bit? :* ISO, 
problen_trq :* 1 1 0 0 , 
tWry_co^lete_*rq:* 1200, 
pewer_»_erq : « 2400, 
op_faIlt5_trq :> XJOO, 
Op"ctnpittt_irq :* ZIOOO, 
svntax t r r o r art, :• 12000, 
lirS.trq " : « X 4 0 0 0 , 
tut ended_t t a t u i_t re,: =18000; 

822 
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EXIEHWl INTEGER 
M r i a l _ e o l l _ * t a t o o . L, 
M r i a l _ > o I I _ e x t . l ; 

SUBROUTINE clear aerial j o l l ; 
PROCEDURE , t t M r i a l p o l l (statue); 

VALUE ctatue; INlEtER statue; 
PROCEDURE renuest aaok (a*>U nask); 

VALUE eaoll l i n k ; I«rlEGE« spoil naak; 

W J . DEC 2 2 . 19(3, 10:55 an 

8. 2 b y t e s of M r i a l p a l l s t a t u s 
t Backup s t a t u , f a r pending SRQ 

EXIEJWfll.l; 

EX1ERML.L; 

EXTERML.L; 

tO0L{« PMaOWIE i r « K i t _ b l o c k ( » > , t , l « < g U i , s r c _ t r p , , « a t t _ t r „ ) : 
VALUE w s t , t r c t y p e , d e s t t y p e ; 

DOUBLE w s t ; IiitEGtt l n j t b , s r c _ t y p « , > t l t _ t y M ; EXIEJOWLL; 

EXTERNAL BOOLEAN r e n o t e ; 
SUWOtlTIK local bay; EXTEJcWL.L: 
SunOtnlNC update hpib l a d , ; EXTE1ML.L; 
PROCEDURE M t n a j o r M a l m s (addr); VRLUE addr; BYTE a d d r ; EXTERNAL.L; 
PROCEDURE M t ' n i M r ' s d d m s (aadr); VALUE addr; BYTE a d d r ; EXTERNAL.L; 
PROCEDUtE pass t h r u c o m a n d (end c h a r ) ; 

VRLUE c n d . c h a r ; BYTE c n d . c h a r ? EXTERNflL.L; 

PROCEDURE n p i b j i e l e n e r ; EXTERNflL.L; 

SPUBIS.UORK.POSSIO 

B6m,P,"pubIB" 

BEGIN 

RFILE 
RFILE 
•FILE 
RFILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 

ftern.uork; 
ftem2.uork; 
cdebug.uork; 
futi l3.uork; 
CMssagO.uork; 
ensgib.uork; 
foutib2.uork; 
fprivib.uork; 
fprivib2.u«rk; 
flunplus.uork; 
cdguser.vork; 
fcontrol.uork;' 
f f i fo .uork ; 
ff ifos.uork; 
cids.uork; 
crins.uork; 
fkf mil .uork; 
fkemeH.uork; 
fdguscr.uork; 
cparssr.uork; 
cout put.uork; 
fdispran.uork; 
fsize.uork; 

TNU. DEC 22, 1S!3, 10:55 Rfl PACE 1 

I DEBUG & 
t DEBUG & 
i DEBUG I 

BYTE CONSTANT ireck_iten :» X78tpublic_ibvctr; 

INTEGER CDNSTRNT 
BI :• 0, 
80 :• 1, 
ERR 
DVC 
EOI 
RSV 
REBC : 
LLOC : 
SPC 
RED 
LLO 
iur* : 

TA 
LA 

2, 
:• 3, 

5. 
< 6, 
• 1 , 
• 2, 
' 3, 

:• ', 
••• 5, 

• 0, 
• 1 , 
' 2, 

ext_etatus := 

renote LED :* I 
l isten LED : = 
talk LED :* : 
SRO.LED :« 

GLOBAL IKTEGER 
serial _poll_status, 

S> b i t indicating extended status byte 8. 

I 2 bytes of serial poll status 

SPUBIB.UORK.FDtSIO 

serial_ooll_ext; 

INTEGER 
inbuf _uord, 
e e r i a l j o l l j i a s k , 
inbuf j t r , 
block_in_lgth; 

INTEGER POINTER inbuf; 

BYTE io_bise 
int_ststus1_enabie 
int~status2"enable 
int.statuet_rag 
int_statua2~reg 
eerial_poll~reg 
aux_register 
data_in_reg 
datajwt_reg 
addrtss_node 
address'ststua 
sddreas'reg 
HPIB_L£5, 

BSByte_in 
LSByte'in 

SP_byte 
JP_nask 

BDOLERN 
EOI.found, 
8I_pending, 
etopjiarse, 
block_io; 

GLOBRL BOOLEAN 
connandjaas_thru, 
renote; 

TNU, DEC 22, 1913, 10:55 Rn PAGE 2 

I backup statue for pending SRQ 

1 uord buffer to ur i te to display RAn 8, 
t nask bits to enable serial pol l SROs & 
I input data block buffer pointer 8. 
I input data block length (• bytes) I 

t input data block read de,t. ( l ieten) 8. 

> IFFFFfEOt, 
' ieJ>*setZ22, 
> io_base+Z24, 
> io~base«Z22, 
' io~base+Z24, 
' io2base*Z2S, 
' io~base«Z2fl, 
> ioIbate*X20, 
' io_base«z20, 
> io~bals*X2S, 
i io~base*Z28, 
' io~baae«Z2C, 
' io_baaetZBO, 

« inbuf_uord, 
' inbuf_uord*1, 

' serial_eoll_etatus, 
' serial_soll~na*k; 

i f lag indicating EOI found u/ data t 
I flag indicating residual data byte I 
I flag to stop parsing Bl bytes I 
I flag to buffer BI data bytes 8. 

& flag indicating paes thru option 
8. Mtemincs renote/local state 

CORRENT 
The follouing variablea arc used by the public HPIB interrupt routine 
in erder to speed up interrupt processing by using i n - l i n e calls to 
the eend(signal) subroutine 

EXTERNAL INTEGER ARRAY counter(0;nax r i n ) ; 
EXTERNAL BYTE RRRRY link(0:nax r i n ] ; 
EXTERNAL INTEGER ready; i change to DOUBLE i f naxjrocess > 15 1 
INTEGER POINTER t a l k e r , U i t t r . t r ; 
INTEGER talk ̂ process, listen_process; 

http://Uittr.tr
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•EJECT: 
i DEBUG SUBROUTINES 1 

SUBROUTINE output debug; 
BEGIN 

USTR|"Abort blk out :" ) ; UHEXloutbuf j t r ) ; CRLF; 
ENO output_debug; 

PROCEDURE block i n debug (doit, l g t h ) : 
VRLUE dest, lgth ; DOUBLE doit ; INTEGER loth; 

BEGIN 
USTR ("INPUT BLOCK I " ) ; UHsx (deet,8); UHEX(l;th); 
USTRC bytes"); CRLF; 

ENO block^injlebug; 

8 2 4 
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IEJEC1; 
COT1ENT 
noc> 

NB1E-
updete hpib l«d> 

atateaftaaxaatZtaeeateeasteeaeeaataaaaekaeeaeettaaaaeeaeateetaataaaaaaaet 

* SHORT DESCRIPIMH--
* turn, on/off talk/liaten HPIB LED, 
a 
« EXTENvfD DESOIIPIIOR-
* Updates the "ta lk" and " l isten" LEDs according to the HPIB chip's 
• (8291) addreos statue register. HPIB address state change, are not 
« triggered by interrupts in efforts to speed up other public HPIB 
* intcrrvpto and bypass the extra check for addressing changes. 
* Instead, a clock routine, IHTRPT.TIC, cello thia routine every 
* ??? ueec to turn on/off the talk/listen LEDe according to the 
* chip's address status register, RDORESS_STRTUS (nenory napped). 

< INPUTS-- none 
a 
* OUTPUTS- none 
a 
* ROUTINES CULLED— none 
a 
» ERROR CONDITIONS AND RECOVERY— 
a 
* NOTES— 
* (IK regieters should not be ueed uniese they are oaved and 
« restored in INTRPT.TIC. 

eBtaaaaataaeeaakaataaaxxeaaaaeeaeatteaaeaseaxaraaataettetaeeaeaateaetaa* 
'a 
< INITIRL REFINEnEHT— 
* Check address statue register of 1291: 
* I f l isten b i t i s set then turn on l isten LED 
* Else tum off l isten LED 
* I f talk b i t is set then tum on talk LED 
* Else turn off talk LEO 
aaaata*aaxt*Ae*aeaakatft*feataettaat*aeeeaa*axaaeeaeaa*xxx*ateaeeaaaaiax* 
a 

» REVISION IDG— 

aaeeiaaaeeaaeeteaxeataxaieettaaeaaaeaasateaeaaaaatteeetaxeaaaaxtaitattax 

DECLARATION— 

SUBROUTINE update hpib leds; ENTRY; 
1 
irac-s 

BEGIN 
IF TBIT(address_status,LA) THEH 
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HPIB LEDs :< R8IKHPIB LEDs,listen LED) S, tum on l isten LED J, 
ELSE 

HPIB LEDs :* S8IT1HPIB LEDi.listen LED); t turn off l isten LEDS 
IF TBITIaddress status,TR) THEN 

HPIB LEOs :* RBITWIB LEDs.talk LED) 4 turn on talk LED 8. 
ELSE 

HPIB.LEOs := SBIT(HPIB_L£Ds,talk_L£D); 8. tum off talk LED 4 
EHO update_hpib_leds; 

THU. OEC 22, 1SB3, 10:55 RR PAGE 6 SPUSIB.UORK.POSSIO 

NEJECT; 
connENT 
IDOCt 

• SHORT DESCRIPTION-
a set najor address in HPIB chip (8291) 
a 
« EMENDED DESCRIPTION— 
* Sets the najor talk/listen address, RDDR, uhich i s ur i t len to the 
* chip's address register, ADDRESS REG (nenory napped byte variable), 
a 
« INFUTS-
* AODR " byte value paraneter repreeenting the najor address 
a 
»ouTPurs-
• nodified local global, ADDRESS REG ui th value of ADDR. 
a 
< ROUTINES CALLED- none 
a 
« ERROR CONDITIONS AND RECOVERY— 
t 

• NOTES— 
a 
• RUTHOR— 
a 
aaaaeaaeeaaaaaaetaftaaaaaaaataaiaaataaaaatxeeaaaaaaeaxteaaataaaaeaaaaaaaa 
a 
« INITIRL REFINEnEHT— 
* eet chip's address register to value of ADDR 
a 
taeeeBataeeaaataaeeeeeeataaataeaxaaaeaeaeaaaaiateaaxfttaateteaataeaaxxaaa 
a 
« REVISION LOC— 
a 
aeeataaaaaattaaaaaaaaaaaaxaieaaeaaaataaaaaetseeeaaeaaaeaaaaaaaaaaataaaaa 

OECLRRHTIOH— 

PROCEDURE let najor_address (addr); VALUE addr; BYTE addr; 
S 
•DOC-S 

BEGIN 
address_reg : - addr; 

END set_najor_address; 

ENTRY; 
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IEJECT: 
CMC*! 

moc. 

SHORT DCStllPTlOH-
„ t ninor address in HPIB chip (1291) 

EXTENDED DESCRIPTION-¬
Sets th« ninor talk/listen addrees, RBOR, uhich i * u r i t t t n Is the 
chip ' , ad* r a n n e u t e r , IVXItESS NEC (ncatory napped byte variable). 
The I t h b i t (b i t 7) of KXXtESSJtfC ie eet te i i v i i c i t e thet a ninor 
eddreoo ie being eet. 

INPUTS— 
ROM • byte value paraneter resreocnting the ninor addresi 

OUTPUTS-

nodified local global, IKMESS.tEC ui th value of RDM. 

ROUTINES CRLLED--

ERROR CONDITIONS RND RECOVERY— 

NOTES— 

AUTHOR— 

INITIAL KriHEKNT-
Set chip'e addrtee regieter uith value af AOC*. OR'd u i th eohe* 
to indicate the ninor talk/liaten addreoe. 

iaaaeetieeaaeeeaaaaaaaaaaeaeaaea*aaeeaeeBeaaaftaaaeaeaeaeeeaaaaaaeeaeaaa 

REVISION LOC— 

aaaaeeaaaaeaaaaneseaseaaaesaeaeeeaaSBaeaaeaaeaaekeaaaa aaaaaaaaa. 
DECLRRRTION-

PROCEDURE eat ninor addreaa (addr); VRLUE addr; BYTE addr; 
I 
tooc-i 

BEGIN 
address_reg :* ZSO OR addr; 

END eet ninor addresi; 

E»I«Y; 
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REJECT; 
COnnENT 
KaX< 

« SNORT DtSCRIPTION-
i act SIS statue bits Far public HPIB aerial polling 
a 

* OTBBED BtSOIIPTION-
* Thie routine collecte ineoning SJRQ bite that are to be set in the 
* status byte and generate service returns (SROs) depending en the 
' bite eet in the service reejuest nask. The follouing variable* are 
* ueed i n handling and proteasing Stts: 

i oarial_aoll statua: IISByte * atatus that goes an chip 
* LSByte • lutanded atatus bi ts 
* •erial_poll_naek: RSByte * status naak aeaoc. u/ chip 
* ~ LSByte • extended etatue naak bits 
* aerial_poll_ext: pending etatue ueed to accunulate etatue bite 
* ~ uhile RSV b i t aet i n current atatua axjrd 
* e*rial_poll_reg: R/U byte en chip 
i SP.etotua: nstyte of aerial_poll_status that goes to chip 
* S*_naah: RSByte af eerial_poll_iujek 

* I f a naak b i t unnaoke a eerreeaending atatus b i t then an SRQ is 
* generated by setting the RSV b i t in the chip's aerial poll regieter. 
* Since a neu atatus cannot be uritten to the chip u n t i l i t s SRQ has 
l been serviced (serial polled), then a pending status uord, 
' eerial_aoll axt, accunulatee statua bits u n t i l the current etatue 
* byte has been read. 

* WOTS— status * b i t pattern af etatue bite to be uritten 

> OUTPUTS- SRQ an bue i f SRQ naak enables any aet atatus bits 
a 

* ROUTINES CALLED— none 
« 
> ERROR UMOITIOHS RND RECOVERY— 
a 
« eSTES-
a 
« MITKOR-
a 
aeaaeeeeeAaaeeaAeaaaeeeeeaaaaaaaaaaassaeaeeeaaaeaiaaaaaeaeaeaeaaexeaaaa* 
a 

« BITIRL REFINEHENT— 
i i f SRQ pending then 
* eave eerial pol l bite in pending atatus, i a r i a l _ p o l l ext 
> else 
* collect serial pol l b i ts fron current and pending etatue and 
* atatus just passed in paraneter, etatue 
i clear pending status 
* write current collection of etatue bits to chip 

S»UIIB.WRJC.l>nj510 THU, DEC 22, 19B3, 10:55 Rt PRGE 9 

i f status nask unttasks any SRQ b i t then 
check and sst extended b i t i f reeeon in extended etatus byte 
assert SRO 

leaeaaaeaeaeaeaaaeaeeeeaaaeaaeaaeaaeaaeeseeaaaaaaeaaaaaaeaaaeeaaaaaaaea 

REVISION LOG— 

aaeeeaasaeeaeaaaeaeaeaaaaaeaaaeeeeaesaeaeaaaeaaaaaaaaaataaeaaaeaaaaaaaa 

DECLARATION— 

PROCEDURE set a e r i a l j o l l (statua); 
VALUE status; INTEGER status; ENTRY; 

I 

tDOC-i, 

BEGIN 
IF 1BIT(SP byte.RSV) THEN 
BEGIN 

ser ia l jaol l ext :* eer ia l_aol lext DR status; 
IF spoil debug THEN 

BEGIN USTRCPending etat • ' ) ; UHEX(«rial_peU ext) ; CRLF; ENO; 
ENO 
ELSE 

BEGIH 
e e r i a l j c l l s t a t u a :• eerial_poll_etatus OR status OR 

s e r i a l j M l i ext; 
IF spoil debug THEN 
BEGIN 

USIRCcurr etat ••); UHEX(eerialjoIl status); CRLF; 
USIRCstat to set •"); UHCX(etatus)-, CRLF; 
USTRfpending stat •"); NhtXlserial po l l axt ) ; CRLF; 

ENO; 
serial_ooll_ext : « 0; l> clear copy of status uord 2. 
eerial_poll~reg : a SP byte; 1 unte status to chip I 
IF ( e e r i a l j o l l nask ANO e e r i a l j o l l etatua)<>0 THEN 

BECIN 
IF spoil debug THEN 

BEGIN USTRCeend SRQ"); CRLF: END; 
IF (SPjyte RND SP.iuMkX THEN 
1 set b i t indicating reason i n extended b i t I 
SP byte :• SBII (SP byte, ext status); 

s e r i a l j o l l reg : « SP byte :• SBII (SP byte.RSV); 
ENO; 

ENO; 
END set_serial_ooll; 
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REJECT; 
ConnENT 
IDOC* 

MWE-
dear eerial_poll 

-eaaaeesa'aaaeaeeaaeaaaaaeaeKBaeaaaaaaaaaaiaaeaaaeeeaaeeteaBaaaaaaaaaaaai 
* 

• SHORT DESCRIPTIOH-
* clears serial pol l SRQ variables 

> EXTENOEO 0E3CRIPTI0N-
i This routine clears the current etatue byte, extended status byte, 
i and the chip's serial p o l l register fron uhich the etatus byte is 
i read, then reissues a neu status ( i f any i s i n the pending status 
i uord, a e r i a l j o l l j x t . 

« WPUTS-- none 

« ROUTINES CALLED¬
* M t _ e e r i a l _ p o l l 

• ERROR CONDITIONS RNO RECOVERY— none 

eeaaaeaeeeeaaaaeaeaaaaaaeaeaeeaeeeeeaaeaeaeeeeaeaaeeai laaaeaaaaeeaaaaaae 

« INITIAL WFINEHENT— 
i clear etatue uord (prinary and extended) 
i clear eerial pol l register (prinary status byts on chip) 
* I f neu eerial poll etatus pending then 
i set neu serial pol l atatus 

eaeaeaaaaaaaaeeeeaaaaaaeaBeeeeaBeaaaeaaeaaeaaaetaaaaaaaaeeeeeaaaattaaaaB 
a 
• REVISION LOC— 
a 
,kaiataat>eBaaataaaeeaae*a»eeea»asaeeaaaaaeaaeaaaa*»et*a*Bt»*aaa*aexa*s* 
DECLARATION— 

SUBROUTINE clear a e r i a l j o l l ; ENTRY; 
I 

SOOC-t 

BEGIN 
serial j o l l _ r e g :» s e r i a l j o l l _ s t a t u s :* 0; 
s e r i a l j o l l ext :» 0; 
I f spoil debug THEN 

BEGIN USTR("statue cleared"); CRLF; END; 
ENO; 
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REJECT: 
CONVENT 

tax* 

* SHORT DESCRIPTION— 
* sets i t r i a l polling nask for SRQs 

* WT ENDED DESCRIPTIDN--
* This routine sets the current status nask used to issue SROs on 
* certain bits set in the status uord. The nask requested i s passed 
4 ae a t 6 - b i t integer whose RSByte contain the prinary status byte 
* nask urreaponding to the WIS chip's serial pel l register, and the 
» LSPyte contain extended infornation Nits uhich did could not be put 
* the prinary status byte. RNOing the status nask (s t r i a l jK>ll_nwk) 
* and the current status word ( t * r i a l _ t * i i _ t t a t u s ) u i l l cause an SRH 
* on non-tero results. 

* INPUTS-- spoil nask • nask used to issue SRQs 

* OUTPUTS— sarial_poiljtssk * nask used to issue SRQs 

* ROUTINES CALLED- nor* 
a 
* DWOR COITIONS RNO RECOVERY— 
t 
* SBIES-

* MfTHOR--
s 

* 
* WHIRL REFINE BENT— 

•* assign input paraneter (tooll_naak) to serialjK>ll_nask 

st*«*s***aftttx»^ 
A 
* REVISION LOG— 

KCLARATION-

PRtXEDURE request nask (spoil nask); 
VRLUE spoil nask; INTEGER spoil nask; ENTRY; 

& 

IDOC-S. 

BEGIN 
aerial_poll nask : » spoil nask; 
I f spoil debug THEN 

BEGIN USTRCrequest nask »") ; iM£X(epoll_nath); CRLF; END; 
END requestjiatk; 
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NEJECT; 

COnnENT 

SDOC* 

r O a t f t t t l l S f t M ^ 

SHORT DESCRIPTION— lnitia111* HPIB chip (1291) and variables 

EXTENDED DESCRIPTION— 
I n i t i a l i z e various registers in the chip to reset the input l ine, 
enable certain interrupts, natch the chip's clock speed, set i t s e l f 
te talker/listener addressing node, enable hoidoff on device clear 
(stop handshake to be later resuncd by UK processor), and execute 
power on. Local global (nodule) variables for serial polling and 
flagging talk/listen states art also i n i t i a l i i a d , and NPII LEDs 
arc a l l turned o f f . 

The following interrupts are enabled: 
GET = group execute trigger (statusl, b i t 5) 
DVC • device clear (status!, b i t 3} 
ERR 3 interface error (statusl, b i t 2) 
BO * byte out (statusl, b i t 1) 
BI » byte in (statusl, b i t 0) 
SPC < serial p o l l conplete (statvs2, b i t 3) 
LUC> local lockout change (status2, b i t 2) 
JtEJK' rernte/lecal change (et«ttis2, b i t 1) 

This routine is called on power up/instrunent preset by the public 
HPIB listener process, hpib_listener, created by the operating 
systen kernel. 

INPUTS— none 

OUTPUTS-
Ini t ia l ized nenory napped 8291 registers: 

aux_register 
int~ttatus1_enable 
int"status2~enable 
eddreasjwde 

In i t ia l ized NPIfl addressing LEOs: 
HPIB_LEOs 

Ini t ia l ized local global variables: 
renote 
81_pending 
EOIJoond 
device^clear 

ROUTINES CALLED— 
c l e a r s e r i a l j w l l 

ERROR CONDITIONS AND RECOVERY--
none 

SPU8IB.U0RK.PD851O 

• RUTHOR— 
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ii*********** 

1 INITIAL REFIHEflENT— 
' pulse RESET input line on chip 
1 urite interrupt nasks to interrupt registers to enable interrupts 
1 set chip to talker/listener addressing node 
1 natch chip's clock rate to that of the processor 
' enable handshake hoidoff on device clear 
1 reset chip to power up state 

clear serial poll register and variables 
clear talker/listener flags 

1 REVISION LOG— 

• . . M I l M i l t H 

DECLARATION-

SUBROUTINE i n i t j u b hpib; 

1 
S00C-4 

BEGIN 
aux_regitttr :* 2; 
inOtatus1_enable := I2F; 
int~status2lenable :* XFE; 
address_node :* 1; 
s e n a l j i o l l , e x t :* 0; 
c lear_ser ia l j io l l ; 
aux_rcgister : = 228; 
aux'register := 2B0; 
aux~register :» 0; 

' HPIB_L£Ds : « 2FF; 
ccnnand_past_thru : = 

renote :* BI_pmding := E0I_found := device_clear := FALSE; 
1 i n i t i a l i z e in - l ine SEND(signal) for interrupt r tn . & 
STPHTR (talker, AORS(counter[hpib byte_out])); 
STPNTR (listener, RORS(counter[hplb end ready])); 
talkjirocess : « SBIT (20000, pub_ib~curid); 
l istenjjrocets := SBIT (20000, pub_Tb_in_id); 

END i n i t j i u b j i p i b ; 

I pulse RESET input l ine & 
& set interrupt naski & 

t node 1 addressing 

& natch clock & 
& enable RFD hold on DVC S 
i. pouer on chip & 
1 turn off HPIB LEDs 4 
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REJECT; 
COnnENT 
IDOC* 

SHORT DESCRIPTION-
buffert 2 data input bytes read fron HP-IB data register 

EXTENDED DESCRIPTION-
This routine reads input data bytes fron the HP-IB data register 
and buffers 2 bytes at a tine in order to write a word into the 
nenory destination located i n display RRfl (since bytes cannot be 
uritten into display RATI). This routine is used nainly by input 
data block routines that transfer a block of data fron a renote 
controller to the 8510. The destination data array generally 
resides i n display RAn. 

INPUT S— 

data_in_reg * (global) input data byte fron HP-IB 

DUTPUTS-
inbuf array « (global) destination array for input data bytts 

ROUTINES CALLED--
none 

ERROR CONDITIONS AND RECOVERY— 
none 

NOTES— 
Ttnporary variables are allocated to duplicate global variables 
that are used by the public HP-IB interrupt so that a copy of 
these values exist when the interrupt routine changes then 
after the data byte i s rtad. 

The duplicated variables are INBUF_PTR and IHtWf.UORO uhich 
respectively points to the next word in tht display nenory 
destination and contains the value of that next word. 

INITIAL REFINEMENT— 

i l lit tail**** ttt*t**tk*tt±*ttttttt%tt*tt*tttkt»tt»»*t*t**ttt»*t*tt*.*. 
DECLARATION--

PROCEOURE buffer DG uort; 
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MOC-i. 

KCIK 
IHIEGER t e n p j t r , tenp_uord; 
BYTE te*p_byte_in » tenp_uord a 1; 
tenp otr : » inbuf_ptr; 
IF TDITItenpjltr.O) THEH 
BECK 

tenpjaord :• inbuf_uord; 
teno_byle_in :• data_in_reg; 
inbuf [tenp otr/2] :s~tenp uord; 

ENO 
ELSE 

ffSByte in :* data in 1*9; 
ENO bufferJ>G_uord; " ~ 

•EJECT; 
COnnENT 
IDOCt 

leeaeeAeeeaaaataieteeaaaacaeeaaaaaaaeeaesateaeeeeaaaeaeaeaaateaaaaeaaaa* 

SHOUT KSCRIPTION- enpty sot public HPIB parser FIFO 

EXTENOCD KSCRIPTION-
1hi« function it a local routine uhich nods the public HPIB parser 
FIFO, public_ib_fifo, and uritee the velue nad (louer byte) into en 
input buffer, INBUF, u n t i l the FIFO i s enpty, the naximei nueoeer of 
input dote bytee hoe been reed f n n tht FIfO, or en EOI value, 
h p i b e o i , had been nad fron the FIFO. 
This function ie prineri ly ueed purine a black node jjeput laSen the 
public HPIB ie addressed to USTU and leading bytee of input data 
a n ur i t ten into the paraar's FIFO ecfora they can be flagged and 
detourcd to be uritten ireiediately into the input data buffer. 

INPUTS- none 

0UIF1TTS" 
Betume TRUE i f an £01 character it encountered i n the earner FIFO, 
n t u m c FRLSE otheriu.ee. 

ROUTINES CRLLED--
enpty_fifo 
read f i f o 

ERROR COSHITIONS PW RECOVERY-

NOTES— 
When enptying the pareer'a FIFO, only the louer byte of each ward 
nad fron the FIFO i s ur i t ten to the input buffer. 

RUIHOR-

LeaaeaaeaaaeaaaaaeaBaaaetaaeaaaeeeaaeaeaaeeateeeeaeesseaaaaeaaeeeeeasaae 

' INITIRL REFINEnEHT— 
1 Uhile parser FIFO is net enpty and EOI value not nad do 
1 Read FIFO value and put into input Buffer, INtuf. 
' Return TRUE i f EOI value nad, FRLSE otheruise. 

teeeaaaeaaeeeeeeaaeaaaaettaetaettaiaaeeaaaBeeaeaeeaaeeatkltaaaaaaaasaaea 

BEVISION LOG--

aa*s**a«et*ataseaaee*aaeea«aeate*aaeeeaaeaatttaeteeeeaeeaeea*«ataaaaeeaa 
DECLRRRTION— 

BOOLERN PROCEDURE enptyjaner FIFO", 
I 
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IDOC-S 

BECIN 
INTEGER f i f o . v a l ; 
& enpty publIc_ib.f ifo into destination tdtTttt 8 
f i f o val :* 0;~ 
WHILE NOT enpty f i folpubl ic ib f i f o ) RND ( f i f o val <> hpib eoi) DO 

IF ((inbuf_ptr:«inbufptr»1) <• block in lgth) THEN 
BECIN 

IF (fifo_val:»read_fifo(public.ib.fifo))<>hpib_eoi THEN 
& inbof[inbuf_ptr] : » f i f o val —> pair up bytes for DC Rfln & 
I f TBIKinbuf otr.O) THEN " 

BECIN 
LSBytlJn :• f i f o val ; 
inbuftInbufptr/2) :» inbuf uord; 
IF blk »o3rtebug THEN 

BECIii 
USTRC FIFO»"); UHEX(inbuf o t r ) ; UHEX(i»buf uord); CJI1F; 

EHO; 
END 

ELSE 
nSByte in : s f i f o val; 

END; 
*npty_paner_FIFO :» (fifo_vai»hpib_eoi); 

ENO enpty_paner_/IFO; 
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•EJECT; 
COIVIENT 
IDOC* 

nad hpib 
•etaaaaaaaaeaaaeaaaeaaeeaaaaaaaeetaaaaaaaaxkBaeeaaasaafcaaaaaiaaeaaeaattt 

* SHORT D E S C R I P T I O N - nad input data byte fron H P I B chip (1231) 

« EX1EHDED D E S C R I P T I O N ¬
* Thie is a local routine invoked only uhen public H P I B i s addnssed 
* to l isten and 10 in an input data block node. I t updates the input 
" buffer pointer, INBUF PTR, and cnecke i f the value is less than the 
* specified data block size, BLDCK.IN.LCTH. I f the pointer does not 
* equal or exceed the nunber of input data bytee, then the DRTR IN 
* n g i s t e r is nad fron the chip and uritten to the input data buffer, 
• otheruise a signal i s ssnt to indicate the end of the data transfer. 
* This signal i s uaited for in the input data block nut ine, 
* INPUT.ILOCX, invoked by the paner upon parsing an input data block 
* connand. 

« HPtlTS- none 

* OUTPUTS- none 

* R O U T I N E S CRLLED— 
k osnd 

* ERROR C O N D I T I O N S RNO R E C O V E R Y — 

« N O T E S — 
* The last input data byte ie nad after the oignal hee been raceived 
* indicating the end of the data block has been nached. Rt this 
* point, block node flags a n d e s n d te nsune regular paning and 
* buffer pointers a n n s e t . (See input_block) 

« PAJTHOR— 

a*aaaeaata*aat»eeaaftaaaaaa**eaaaaaaeaaaeataaaeft**aeaaaetae*aixftta*et*e** 

" I N I T I R L REFINEnEHT— 
* inennent input data buFfer pointer 
* i f input data buffer pointer c input data block length then 
* nad input data byte fron chip and put into input data buffer 
* elae 
* aend signal indicating the end of input data block 

eee*aaaaaaiiete«eaaea*eaaAt*ae**aa*«eaaata**aaite*i*«ta*itKaaiaiit*a*tt* 

• REVISION LOG— 

ae*e*a«t(ttae*ae*»aa«fti*i«»*ett*a*«t«etate*e*itt*att*ai*tttst*ti**at*ei* 
DECLRRRTION— 

SUBROUTINE nadj ip ib ; 

http://sweii.ucm.m510
http://otheriu.ee
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BCOIK 
IF ( ( inbufjtn«inbufjtr<1) < block in lgth) OHO 

HOI TBIKaddress.stltus.EOI) THEN-

buffer DC uord 
ELSE 
IF inbuf J t r • block_in lgth THEN 

eend (block reed done) 
ELSE " " 

BIjending := TRUE; 
ENO readjpib; 

832 
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REJECT; 
SUBROUTINE input date; 
BEGIN 

IF BI jending THER 
KGIN 

BIjending : » FRLSE; 
read hpib; 

EKO; " 
uait (block_readjto>e); . 
buffer DC uord; 
IF NOT"lBlT(block_in_lgth,0) THEH 

inbuf(biock in Igth/2] :* inbuf uord; 
IF devicejlear THEN 

aend (dvc done); 
ENO input^data; 
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REJECT; 
BOOLERH PROCEDURE binary input (dett, length); 

VALUE deet; DOUBLE deat; INTEGER length; 
BEGIN 

BOOLEAN EOI in FIFO; 
STPNTR(inbuf,deit); 
inbuf j t r :" - 1 ; 
block in lgth : « length - 1 ; 
IF WT (EOI in FIFO.-'enptyjareer FIFO) OR 

( i n b u f j t r < block in lgth) THEN 
BEGIN " " 

block_io :* IRUE: 
input data; 

EHO; " 
binary^input :* TBIT(address etatue,EOI) OR EOI m FIFO 

tW- ( inSuf j t r „ length-1); 
END binary_input; 
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•EJECT; 
COnnEN! 

Inputs IEEE fomatted data points fron controller to 
8510 in either 3-uord conplex or real fomat (binary). 
IEEE to binary conversion i s done on each point after coning over 
the hue and prior to storing the value i n i t s destination array 

BOOLEAN PROCEDURE IEEE input (dest, lgth, arc.fornat, d e s t j o m a t ) ; 
VALUE dest, lgth , sre fomat, dest fomat; 
DOUBLE dett; IHTEGER'lgth, arc fornat, dest fomat: 

BEGIN 
BOOLEAN 

neg; 
INTEGER 

debugjgth, 
bias, 
shft , 
exp eize; 

DOUBLE ARRAY 
IEEE.value[0:1); 

REAL real value, r e a l j a r t , 
DOUBLE 

exponent, 
dbl_real = real_value, 
nantiosa « IEEE*"value[0], 
lou nant * IEEE~velue[1 ] : 

INTEGER exp • exponent*2. nSUord = IEEE value[0); 
INTEGER nsreal ' real value, LSreal • r i a l value * 2; 

I f lag indicating negative value 

8. IEEE exponent bias for dbl/single 8. 
8. nunber of bits to shift exponent & 
& IEEE dbl/single exponent size & 

t conversion buffer for each point 8. 
i n a j j a r t ; 

SUBROUTINE buffer data bytee; 
BEGIN 

i n b u f j t r :» - 1 ; 
IF NOT block io THEN 

BEGIN 
enptyjarser FIFO; 
IF (block_io~:* ( inbuFjt r < blockJn_lgth)) THEN 

input data; 
END 

ELSE 
input data; 

IF blk node debug THEN 
BEGIN 

UHEX (debug lgth - lgth) : 
iiSTR(" ieee:" j ; wHexinantissi.S); uhexdov nant,8); 

END; 
END buffer_data_bytes; 

REAL SUBROUTINE convert to real; & fron IEEE floating pt. fornat 8 
BEGIN 

buffer data bytes; 
I f (nantissa • 0) AND ( lou jant = 0) THEN 

real_value :* 0.0 
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k\ clear eign b i t t 

I eet ta nax. nag. value I 

t set to M X . pee. value I 

ELSE 
KGIN 

IF (nee, .-> HIT (nSlk>rd.15)) THEN 
RJUord :• (JIT (nSuc.rd.1S); 

asp :• RICH! (RSUord, eMt ) - bias; 
IF (exp < -121) THEN 

real value :• ZBOC40IO 
ELSE 
IF (exp > 127) THEN 

real value J7FFFFF7F 
ELSE 

KGIN 
nantissa :• (LEFT (nantieea, exp eize)) OR 

(RIGHT (lounant, E ^ x p . s i z . ) ) ; 
nantieea :• PJIT (nantieea,31); i clear sign b i t t 
nantissa :* 3SIT (nantissa,»); t eh i f t back i n p l i c i t 1 1 
ekl.real :• (nantieea RMO XFFFFFFOO) OR 

(exponent P » IOFF); 
IF neg THEN 

real value :* - real value; i . f loating pt. negate I 
ENO; 

ENO; 
convert to real := real value; 
IF blk node debug THEN " 

KCIN USTR~(- r e a l : - ) ; latrx(dbl_real.l); CRLF; ENO; 
END canvtrt_ta real; 

tTvMI.UMK.PD«510 
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BECIH 
block i n loth :> 3; 1 bytr 0-3 t 
b u t :> 12B; 1 - 1 for inplied 1 shifted bock i n nant. I 
txp t i z t :• shft : « 7; 

EHO 
ELSE 
IF trc fornat > output i t t * double THEN 

BECIH " ~ 
block in loth :> 7; t byte 0-7 t 
biaa : « 1022; I - 1 far inplied 1 shifted back in nant. 1 
txp t izc :* 10; 
t h f t : « 4; 

EMD; 
IF dest fsmat > output fron uetrS THEN 

DO " 
convert to 3 utret. 

tMTIL block rtad can? late 
ELSE 
IF eest_fomat » output_f r o n _ i n t t j t r THEN 

binary input (dett, lgth) ~ 
ELSE 

uam (comand not inplenented); 
IEEE input :> (lgth <* D); 

EHO IEEE input; 

StfBtOUTIHE convert to 3 uordt; 
IECIK 

rtal_oert convert_to,,_rtal; 
ina*}part : « convert_to_real; 

i JSR CNV1E tave -— 'convent 2 realt to 3-werd conplex I 
A3S£WL£( 

IWE .L reaI_part,RO; 
IUVE.L iw j_part ,R1; 
nOVE.L deet,Rt; 
JSRX ChVIE tave; 
ROVE.L M.eest 

) ; 
EHO convert_to_3_wordt; 

BOOLEAN SUmTIHE block rtad conplete; 
BEGIN 

block read conplete :» ({lgth:«lgth-1 )c»«o) OR dtvice clear; 
EW> block_read_conplete; 

debua lgth lgth; 
STPNTR" (inbuf, HDRS(IEEE_value)); 
i check destination fornata & 
IF srt_fomat » output_ieee_tingle THEH 
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•EJECT; 
COTWEHT 
IDOC* 

iwnE-
input block 

SHORT DESCRIPTIOH- input data block fron public HPIB 

EXTENDED OESCRIPTION-
Thit is a global function uhich i t called by the public HPIB parser 
upon parsing a data block node connand. I t sets up block node flags 
uhich prevent data bytes fron being ur i t ten to the parser FIFO and 
causes then to be ur i t ten directly into the input data buffer, 
INBUF. I t also set's up the input data buf r t r address to be uritten 
to via INBUF, and the naxinun nunber of bytes to be ur i t ten , 
block_in_lgth. lt*<iin$ data by tea which were written to the FIFO 
before these flags could be tet up are read fron the f l fO and 
written te lNBUf via the function enpty_parser_fIFO. 

I f an EOI value i s found i n the FIFO t r the nunber of data bytet 
written equale block_in_lgth (enpty_ptrter/IFO » TRUE) then 
a l l block node flags? buffers, and pointers are reset, and the 
routine returns the status sf the block transfer. Otherwise, a 
signal, hpib_rsad_done, is waited for prior to the afore nentioned 
re - in i t ia l izat ions and status return. Uhile waiting for the t ignal 
tignal indicating the conpletion of the data block t r a n t f t r , public 
HPIB "byte in" interrupts (data byte ts be read fron chip) are 
processed through the interrupt routine (writes data byte read 
to INBUF instead of parser FIFO) u n t i l an EOI is found or the 
naxinun nunber of data bytts has been read. 

INPUTS-
dest * address of input data buffer pointed to by INBUF 
lgth > nax. nunber of input bytes allowed assigned to BLDCK_IN_LGTH 

OUTPUTS-
status of block transfer: 

lgth * variable paraneter returning nunber of actual bytes rtad 
input_block > boolean function value indicating whether or not 

EQl'wat included in the input data block 

ROUTINES CRLLE0--
tnpty_parser_FIFO 
wait 
send 

ERROR CONDITIONS RND RECOVERY— 
none 

NOTES--

I f the entire input block was not read fron the FIFO, then the 
last data byte is read after the hpib_read_done signal is received 
and a l l flags and pointers have been resctT This holds off further 
"byte i n " interrupts u n t i l the end of the routine before returning 
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1 to the public HPIB parser. 
' I f the device clear flag i t tet then a signal i t sent at the end of 
1 the routine indicating that the data block transfer is conplete 
1 regardless of whether or not a l l the input data bytes have been 
1 transferred. 

1 NUTNOR— 

I *********************t*t*t*t*tt***«*^^ 

* INITIAL REFINERENT— 
* tet up input data buffer and naxinun block length ( in bytes) 
* tet flags to unte data fron chip to input buffer instead of parser 
* enpty parser FIFO into input buffer 
* i f end of data block then reset flags and pointers 
* else uait for end of data block and then reset flags and pointers 

z U t t X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ! * * * * * * * * * * * * * * 

* REVISION UJG" 

t^********************************************************************* 
DEClflRRTIOH— 

BOOLEAN PROCEDURE input_block(dest. length, d e i t . t y p t . t r c t y p e ) ; 
VALUE dett,dest type,sre type; 
DOUBLE dest; INTEGER length.dett type,sre type; ENTRY; 

I 

IDOC-* 

BEGIN 
INTEGER tave_lgth, I t paints being input t 

byte'factor; t 1 bytes to divide to get ft points & 
input_block :* FALSE; 
ttop_parsc : « TRUE; 
IF blk_node_debug THEN 

biock_in_debug (dest, length); 
IF (src_type * output_binary) THEN 

input"block :* binary input (dest, length) 
ELSE 
IF src_type • output_atGii THEN 

wam (connand not inplcnented) 
ELSE I IEEE fornat"* 

BEGIH 
bytt_factor :* IF src_type=output_ieee_single THEN 4 ELSE t; 
If dest_type * output~fron ueer3 THEN 

byte factor := 2*»yte factor I conplex IEEE needs real/inag & 
ELSE ~ 
IF dest_type » output_fron_integer THEN 

byte_factor : » 2; 
save_lgth := length :* length/byte_faetor; 
IF length o nunber_of j o i n t s THEN 

warn (block_inpwt"ltngth_error) 

input_blocfc :* IEEE_input (dest.length.src_type,dest_type); 

http://nSuc.rd.1S
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IF length < 0 THEH length :• 0: 
EW: 

t r t l u m in -length" the nunber sf bytes actually input 8, 
length :* byte factor * (aave Igth-length); 

EHO: 
etop_parse :* block io : » FRLSE; 
IF (BIjending) OR linbuf J t r > block_in_lgth) THEN 

BECIN J. non-input data byte i n chip I 
SIjending :> FRLSE; 
eend (hpib end ready); 

ENO; " " 
IF blk node debug THEN 

BEGIN USIRCend input"); CRLF: ENO; 
EH) input .block; 
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•E3EC1; 
COnnENT 
SDOC< 

» SH0R1 DESCRIPTION--
• paseee data byte fron public HPIB through to private HPIB a 
* ERIENOEO DESCRIPTION¬
* ( s t i l l going thru changes in definition/inplenentation) 
* - 1 - pass thru ta plot to uaer display 
s 
• INPUTS- public HPIB data in regieter 
a 
" OUTPUTS— none a 
« ROUTINES CALLED— 

« ERROR CONDITIONS AND RECOVERY— 
a 
« NOIES--
* 
« RUTHOR— 
a 
teaaeaeeeaataaeaeaakatketaeaeasaaettetaeteaaeataataaaaaaeaaaaataaaexaaae 
a 
• INITIRL REFIHEIOT-
itasaaaeaaeaaaaaaaaaaaeaaeaaaaaBaaakaaaaeakeaeaaaaaaaaaaaxaaaaaakeaanaaaa 

asaaaaaaaaaaaaataaanaaaaaaaaeaaaaaaaaaaataaaaaaaaaaaaai 
DECLRRRTION— 

PROCEDURE paes thru connand (end char); 
VRLUE end char; BYTE end char; 

I 

tDOC-i 

BECIH 

BYTE TRBLE endjyte 1,0; 
end byte[ l ] := end char; 
IF KOT contendjase thru THEN 
BEGIN 

cemtandjass_thru := TRUE; 
abort sueep: -

connENT 
IF systen is in 'local' THEN 71? 

put systen in ' renote | ??? 
END; 

8 etop private bus act iv i ty & 

I f pnv_ib_lun_table[priv_ibjats] = user_display_address THEH 
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pane userjjraphics (end char) 
ELSE 

u r t j r i v _ i b (priv i b j a s s , no_fun, ADRS(cndjyte)): 
IF paas thru debug THEN 

BECIH 
NSlRf'pass thru: " ) ; UCHARlcnd byte(1 ] ) ; 
CRLF; 

END; 
END pase_thru_connand; 
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REJECT; 
SUBROUTINE pass thru done; 
BEGIN 

8 put systen back in nnotc ??T? & 
connandjass_tr.ru := FALSE; 
nset jnv_ib_act_fune; 8, ie this done on a ' l o c a l ' ??? 8 
restart sueep; 
IF pass'thru debug THEN 

8EGIN"USIRT"end pass thru") ; CRLF; END; 
END; 

http://connandjass_tr.ru
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•DECT; 
C0IWH1 
l o c o 

publit 
- t x t t x e i 

SHORT DESCRIPTION— processes interrupts f n n public HPIB 

EXTENDED DESCRIPTION— 
Thit interrupt routine reads the tie) interrupt statu* regieter* fren 
the HPIB chip (S291), save* then i n tenporary variable* end check* 
the following bite for the interrupt reeaset and respond, eccardingly 

DVC ' (atatue 1 , b i t 3) device clear 
set device clear f lag 
tend oignal, hpib end ready, to l istener procett, 
NPIB_lietener 

BO > (status 1 , b i t 1) byte out 
i f output byte in chip then ur i te another one to chip 
(addressed to talk » acts 1st byte out interrupt, therefore 
uait for l e t byte to be ur i t ten by another routine before 
before writing another byte to the chip) 

II • (etatue 1 , b i t 0) byte in 
i f block node then 

read data byte fron chip to input data buffer 
elee 

aend signal, hpib cnd_re*dy. to lietener procesa, 
HPIB listener 

RERC > (status 2, b i t 1) ranota/local change 
aet renote flag and l i g h t renote LED i f in renote 
•themiac turn aff reseats LED 

IPC • (statua 2. b i t 3) a t r i a l pa l l conplete 
clear prinary etatue byte 

Sending oignals via "send" routine are done i n - l i n e in order to 
naxiniie the speed of procescing interrupte. 

INPUTS- none 

OUTPUTS- none 

ROUTINES CULLED- none 

ERROR CONDITIONS RHO RECOvW-

H0IES--
No aubroutince/procedures calla are nad* fron thia routine unless 
they uss only rsgisters 0,7-3. 
Rddrees state change interrupts are not enabled i n order to gain 
speed in processing nore inportent interrupts and bypaaeing the 
extra interrupt b i t check ueed prinari ly to turn on/off HPIB LEDs. 
Since access to the chip's address status register does not destroy 
that register's contents, the systen clock routine ie used to update 
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- the talk/liaten LED* according to the talk/listen bits set in that 
register. 
bVifortunately, there ia no uay of treating renote/local state 
chengce e in i lar ly ainco that infornation ie found i n the interrupt 
statu, uord uhooe valut i a neat ence i t ie read. 

RUTHOR— 

aaaaaaaaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaeataaeaaaaxeaaataaaaaaaaaea 

INITIRL REflNEhENT-
read interrupt etatua registere 1 and 2 
i f device clear b i t i s eet then 

e«t device clear flag and aend oignal to listening process 
i f byte in b i t ie eet then 

reed chip i f block nade ie in effoct 
otherwise sand aignal ta liatemang pnsceea (sdiich read* chip) 

i f byte out b i t ie eet then 
u n t e to chip i f chip hae already been written to 

i f renote/local change then 
eet renote flag and l ight renote LED i f renote b i t set 
otheruise turn off renote LED 

! teeaaeaeaaaee*eaaaeeata**eA*aMaae***aeaa**eeaaeMea*aaaeaafc*aaaa»a*a*e 

leaeteeaeeaaeeeeeeataeeeaeaaaaaeaxeaeeeeseeateeeaMaeneeaaeeeaasaaaaeeae 
utXLPMIIOH-

U3E RECISTER 0,2-9; 

INTERRUPT public hpib; 
4 
BOOC-i. 

BYTE statusl ,statue2, ircndl • io battel!?; 
INTEGER loc2 * I0CR, 

l o c i ' ZOCC, 
loci • IOCS; 

l o d :• ZRtCD; 
statuel :• int_etatus1_rtg; 
otatus2 :* int~*tatus2~rtg; 
IF pub i b debui THEN * 
BECIH " 

USTRCS1RT 1 •"); UHEX(statusl); 
U5TR(- SIR! 2 •"); UHEX(status2); CRLF; 
USTRI'ROOR SIRI a - ) ; UHEXfaddreee status); 
USTRCSER POLL •"); UHEXIssrial j o l l reg); CRLF; 

ENO; 

IF TBIT (statuel, DVC) THEN 
BEGIN 

IF ib i n t debug THEN 
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4 nust be uninterruptible 4 

BECIN USIR(-DVC-); CRLF; ENO; 
device.dear :* TRUE; 
4 send (hpib end ready) 4 
If (lietener~:« l ie lenert l ) <• 0 THEN 

ready :* ready OR l is tenj recess ; 
END; 

IF TBIT (statusl,BI) THEN 
BEGIN 

IF ib int debug THEN 
BEGIN USTRCBI-); CRLF; END: 

COnnENT — nay not be needed 
IF (TBIT (addressjtatus, IUAN)) THEN 
CO TO pass_end; 

IF byte avail Tr£N 
BEGIN 4 abort block output transfer t 

byte avail :• FRLSE; 
statusl :* RBIT (statusl,BO); 
IF outbuf J t r < block out lgth THEN 
BEGIN 

I aend (block urite.done) 4 
IF (counter[bIock u n t e dene):«counter[block urite done]*1) 

<• 0 THEN " 
BECIN 

RSSEnBLEt nOVE 3R,-(S) ) : i eave etatue uord I 
RSSERBLEI ORI •H07O0.SR); 4 disable interrupts 4 
ready :> SBIT (ready.linktblock urite done]); 
R3SEnfiLE( nOVE (S)«,SR ); J. restore statue uord 4 

END; 
outbuf otr :* block out l g t h ; 

END; 
END; 

IF block io THEH 4 input data block t 
BEGIN 

IF ((inbuf j t r - . ' i n b u f j t r t l ) < block i n lgth) RND 
NOT TBIiraddrcss_status,EOI) THEN 
4 i n b u f l i n b u f j i t r ] :> data in reg & 
I f TBIT(inbuf_ptr,0) THEN 
BEGIN 

LSByte_in : « data in_r*g: 
ir*uf[inbuf_ptr/2j :• inbuf uord; 

ENO 
ELSE 

nSByte in : « data in reg 
ELSE 
IF inbuf J t r • block_in_Igth THEH 
I. send (block read done) 4 
BEGIN " " 
If (counter[block read done]:>counter[block read donc]*1)<x0 
THEN 
BEGIN 
RSSEnBLEt HOVE SR,-(S) ) : 4 save etatus uord 1 
RSSEnBLEt ORI 'HOTOO.SR); 4 disable interrupts 4 
ready :* SBIT (ready,link(block read done}): 
RSSEnBLEt nOVE (S)<,SR ) ; 1 restore status uord 4 

END: 

EHD 
ELSE 

BIjending :• TRUE; 
EHD 
ELSE 
paosjnd: 
4 send (hpib end ready) & 
IF ( l istener" : . l ietenervl) <« 0 THEN 

ready :• ready OR l istenjroceee; 4 nust be uninterruptible & 
E N D ; 

IF TBIT (etatuel.BO) THEN 
KCIN 

IF ib int debug THEN 
USIS(-D5:-); 

IF byte avail THEN 
BECIN 

IF (outbuf j t r :xoutbuf j t r<1) < blockout_lgth THEN 
data out reg :« outbuf [outbufj t r ] 

ELSE 
IF outbuf j t r s block out lgth THEN 

KGIN 
datajut_reg : « outbuf {outbuf j t r ] ; 
i aend (biockj i r i tejone) & 
IF (counter[block ur i te done]:*counter[block ur i te dooe]*1)<>0 

THEN 
BECIH 

RSSEnBLEt nOVE SR,-(S) ) ; 4 aave atatus uord 4 
RSSEHBLEt ORI -HOTOCSR); a. disable interrupts t 
ready : » SBIT (ready,link[block u r i t e j o n e ) ) ; 
RSSEHBLEt HOVE (S)»,SR ) ; 4 restore etatus uord 4 

EHO; 
END; 

IF 10 debug THEN 
IF outbufJtr > block out lgth THEN 
KCIN 

U S T R f r ) ; 
CRLF; 

ENO; 
END 
ELSE 
1 sendthpib byte out) 1 
I f (talker:-talker»1) cx 0 THEN 

ready :* ready OR talkjrocess; 4 nust be uninterruptible 4 
END; 

IT TBIT tstatus2, REDC) THEN 
KGIH 

IF ib int debug THEH 
BEGIH USTRCREnC"); CRLF; END; 

I f (renote:xIBIT (status2, REn)) THEN 
HPIB LEDs : - RBIKHPI8 LEDs.renote LED) 4 turn on renote LED 4 

ELSE 
HPIB LEDs := SBIKHPIB LEDs.renote LED); 4 turn off renote LED 4 

END; " . 
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IF TBIT (ttatu*2, SPC) THEN 
KGIN 4 generated only in response (read serial pol l status} to SRQ I 
n ib int debut} THEN 

BEGIN l(STR(-SPC"); CRLF; EHO; 
SP byte :> s e r i a l j i o l l reg :* 0; & clear status byte & 
IF~serial_poli ext <> 0 THEN X get neu status 4 

BEGIN 
serial_polI_status : « serial_poll_status OR i e r i a l j p o l l _ e x t ; 
serial_poll_reg : » SP_byte; 
senal j io l l_ext :» 0; 
IF ( s e r i a l j i o l l nask RND ser ia l .po l l status) <> 0 THEN 

serial_poll r ig := SP byte : « SBHTSP byte.RSV); 
EHD; 

END; 

loci : » 0; 
ircndl :• iracfc_iten; I re_ervafait HPIB interrupts & 

END pub_hpib; 

USE REGISTER 0-13; 

NEJECT; 
COnnENT 
IDOC. . 

HfltlE— 
reset hpib 

ft 
ft SHORT DESCRIPTION— 
11 processes device dear interrupt 
» EXTENDED DESCRIPTION— 
* This i s a local routine uhich aborts any HPIB block I/O in progress, 
* writes a device clear value to the public HPIB parser FIFO, clears 
* serial pol l infornation, and finishes the handshake held off by the 
* device clear interrupt. 
* R uait en the signal, dvc_done, allows any current data block 
* transfers to f inish and return to calling parser routines whether or 
* not a l l bytes were transferred before finishing the harutthake 
* between controller and addressee. 

* INPUTS- none 

OUTPUTS-
possible inconpltte data block transfer 

ROUTINES CALLED— 
send 
wait 
u r i t e _ f i f o 
eltar_oerial_poll 

ERROR CONDITIONS AND RECOVERY— 
none 

NOTES— 
Signals are sent to abort data block transfers since waits for these 
signals are set up itwtediatciy after data block I/O fUa» have been 
set to read/write directly to/fron chip on each BI/BO interrupt. 
Therefore, partial data block transfers nay result i f a device clear 
were to occur before the transfer i s conpleted. 

1 AUTHOR— 

INITIRL REFINE.TENT— 
I f inputting data block then 

send block_read_done signal to abort data transfer and 
wait for signal indicating data transfer has been aborted 

IF outputting data block then 
send block_urite_done signal to abort data transfer and 
uait for signal Indicating data transfer has been aborted 

write device clear value to public HPIB career FIFO 
clear serial poll infornation 
conplete handshake between controller and talker/listener 
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1************1******************************* 

tt**************«**********************t**i 

! t» « « u i » i * i * i i . t M 
* 
a REVISION LOG— 
***iit******t***tt*< 
DECLARATION-
SUBROUTINE reset hpib; 
4 

JOOC-4 

BEGIN 
IF bleck_io AND { inbuf j ) t r < block_in_lgth) THEN 

BEGIH 4 abort_ryeivinq data block 4 
send (block_reab_done); 
wait (dvc done); 
IF blk node debug THEN 

BEGIN USTRl"Input aborted"); CRLF; END; 
END; 

ff byte avail THEN 
BEGIN" 

byte avail :* FALSE; 
IF outbuf_ptr * blockjiut_lgth THEN 

BEGIN 4 abort sending data block 4 
send (block_urite_dDne); 
wait (dvc_done); 
block out"lgth := 0; 
IF blk node debug THEN 

BEGIN USTRCOutput aborted"); CRLF; END; 
END 

END; 
urite f i f o (public ib f i f o , hpibjJcl) ; 
device_clear := FALSE" 
ciear_serial j t o l l ; 

. o e r i a l j o l l j i a s k : » senalj50ll_ext := 0; 
ain.__regi.ster :* ZOF; ~ 4 continue fron RFO hoidoff 4 

END reset_hpib; 
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NEJECT; 

connENT 

(Dec* 

NAHE--

local key 
t******i*t*t***************l***l>*t*t*************t***********tl********* 
* 
* SHORT DESCRIPTION— responds to [LOCAL] key entry 

* EXTENDED OESCRIPTION-
* Sets HPIB chip (S291) to return to local node, then clears the 
* chip to enable i t to exit local node once i t is addressed to l i s t e n . 
* This i s a l l done by setting control and connand bits in tht chip's 
* auxiliary register, RUX_REGISI£R (nenory napped byte variable): 
* 1101 « return to local, 0101 = clear local 
* 
* INPUTS- none 
• 
* OUTPUTS- none 

* ROUTINES CALIEO- none 
* 
* ERROR CONDITIONS AND RECOVERY— none 
* 
» NOTES— 

Jr 
« RUTHOR— 
* 
***********t*******tt***t***(tt********t****t*t**t******t***t***t******* 
* 
* INITIAL REFINEI1ENT— 
* set return to local node on S291 via auxiliary register 
* t i t exit local node on 8291 via auxiliary register 

tl*****tAC«*tt*************t****tft****tt***t**t**l*(**! ***«*•*«***.«** 

*************it**a******t************************s<*****i***^ 
DECLARATION-

SUBROUTINE local key; 
4 
t o o c - i 

aux_regisler := 2D; 4 return to local 4 
aux'register : = 25; 4 clear local node4 
IF byte avail THEN 

BEGIN 4 abort block output transfer 4 
byte avail := FALSE; 
IF outbuf_ptr < block out lgth THEN 

BEGIN 
send (blockjiritejJone); , 
block_out_lith :a"0; 

http://ain.__regi.ster
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EHD; NEJECT; 
IF BOjebug THEN connENT 

txjtput debug; ttrc* 

END 
ELSE MflE--
IF biock_io AHO ( i n b u f j t r < blrx*_in_li jth) THEN 1 abort input xfer I hpib l istsncr 

send (block_readjone); • * * * * * I . * t * * * * t i t t t * * * « * * t * 
1 flush out parser~fifo here ™? 1 * 

w n t e _ f i f o (public_ib f i f o , hpib_del); * SHORT DESCRIPTION— 
IF co*Widj)ass_thpu THEN * processes HPIB device clear and byte i n interrupts 

past thru done; * 

END; " " * EXTENDED INSCRIPTION— 
* This routine i t a scheduled process created by the nain host 
* softuare. I t i n i t i a l i s e s various public HPIB variables throueh 
* calls to i n i t i a l i z a t i o n routines and then joes into an idle loop 
* which waits on the signal, hpib_cnd_reedy. tent by the public HPIB 
* interrupt routine on interrupts fron device clear end byte i n . 

* A device clear i m t r r u p t utvoket the routine, r m t j p i b . 

* The byte in interrupts handled by this routine are primarily HPIB 
* cewwtnd memntct which are rtad fron the HPIB chip and put into 
* the public HPIB parser FIFO, sublic_ib_fifo. Any pending signal 
* received a f t t r block node i t in effect either putt the data byte 
* fron the chip into the lntvt block buffer after the data bytts s t i l l 
* l i f t i n the parser FIFO, or sets a flag (byte_straggltr) which 
* indicates that a data byte is s t i l l in the chip. Thit flag u i l l 
* urfor* the block node routine ( i n p u t j l o c k ) , invoked by tht partsr, 
* that a data byte s t i l l needs to be read fron the chip into the 
* input buffer ( t h i t also allows successive data bytes seine, tent fron 
* the controller to be read). 

• INPUTS- none 

• OUTPUTS-- none 

* ROUTINES CALLED-
* rettt^hpib 
* wait " 

* enptyjarter_FIFO 
* readjipib 
* wri te^f i fo 

* ERROR CONDITIONS AND RECOVERY— 

* NOTES— 
* The HPIB interrupt routine tends a tignal to t h i t process so that 
* i t can return lnnediately fron interrupt and net spend extra tine 
* possible process swapping to handle the interrupt reason. 

* AUTHOR— 

* INITIAL REFINEnEHT— 
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* i n i t i a l i z t public HP18 variables, f lag*, and signals write f i f o (public ib f i f o , (hpibjass thru OR data in reg)) 
* loop forever: ELSE " 
* uait for hpib_cnd_rtady signal KGIN 
* i f dtvict clear then c a l l device clear routine, reset hpib IF connandjaes_tr.ru THEN 
* else pass__tt.ru dona; 
* i f block node then urite f i f o {public ib f i f o , data in reg); 
* i f data in parser f i f o then enpty into input buffer and •END; 
* read data byte fron chip into input buffer IF EOIJowvd THEN 
* else set flag indicating data byte s t i l l i n chip u r i t e _ f i f o (publie_ib_fifo, h p i b j o i ) ; 
* else IF block i t THEN 1 process pending signal during block node L 
* check far eoi IF enptyjarser_FIFO OR (ineuf jtr»bIock_in_lgth) THEN 
* ur i te data byte fron chip into parser f i f o tend (block read done); 
1 i f eoi found then ur i te eoi value into parser f i f o ENO; 1 i f eoi found then ur i te eoi value into parser f i f o 

GO TO loop; 

ENO hpib.listener; 
a REVISION LOG--

ENO* 
DECURATION— 

WDEEDURE hpibj istener ; ENTRY; 

SODC-4 

BEGIN 

PROCEDURE iradr(Adrs.bit) ; 
VALUE Adrs.bit; DOUBLE Adrs; BYTE b i t ; EXTERNAL; 

i n i t j u b j i p i b ; 1 public HPIB i n i t ' s & 
stopjurse :• block_io :» FALSE; 
signal_init (block urite_done,0); 
s ignal ' in i t (hpibscnd_ready,0); 1 t ignal i n i t i a l i m i e n i 
iradr TADRStpiibli^hpIb.fPublic^ib^vctr); it interrupt i n i t ' t tt 

loop: t id le loop process: <l 
uait (hpib end ready); I BI interrupt tent & 
I f devict_clear THEN 

reset hpib 
ELSE 
IF stop j a n e THEN 1 i n block node routine & 

BEGIN 
IF blk node debug THEN 

BEGIN 
USTR("8I pending"); ItHEX(inbufjtr); CRLF; 

END; 
IF block_io THEN 

read hpib 
ELSE 

BIjending ;* TRUE; 
END 

ELSE t public HPIB connand nncnonics & 
BEGIN 

EOI found := TBIT (address status,£01); 
IF TBIT (addrest_status, njhN) THEN 

http://3nBIB.HTJRK.m51D
http://jaes_tr.ru
http://pass__tt.ru


4,641,086 
843 844 

ttr>T-Tn«LE.UOIOC.POSStO THU, KC 22, i n ] , 10:55 RH PRCE 1 IMuW.UORJC.PDJSlO TMU. DEC 22, 1983, 10:55 AH PAGE 1 

COWIENI RSHB.R 
GLOBAL INTEGER IPYCMFFFFFBOO; HED OUAO . 
GLOBAL INTEGER ROKP4FFFFFR0E; HBH 0UAD,7,"JTB 23.10.81-
GLOBAL INTEGER B u l t l n i t l * ZFFFFFS16; 1 net. 10 Kid to aourt. 8. a 
GLOBAL INTEGER Ik! l t ln i t2 = ZFFFFF81C; 1 mod to add to tourct I ENT t1PYA,0IVA.0VRR,ltPY9,0IV9 
GLOBAL INTEGER SUBCP=ZFFFFFS1£; EN1 ASSA.NEGA.CIIPA.CPRa 
GLOBAL INTEGER HPYFP.ZFFFFF82E; ENT HPYAA,HMRfl,nPYAT,BPYAC 
GLOBAL INIECER A0DfP=ZFFFFFS36; ENT DIVAA,0IVAI1,01VHT,D1VRC 
GLOBAL INTEGER SU8FP.ZFFFFF840; ENT DVRAR.DVRAII DVtAT.DvUfiG 
GLOBAL INTEGER HDFR»ZFFFFFJ4A; ENT CrfAR,CI»AH,CrMT,CrlPAG 
EDnnENT ENT CPRAR.CFRAIt.CPRAT.CPRAG 
GLOBAL INTEGER amnfmtsi: ENT LDRAA, LDRAR, LDRAT, LDRRG 
GLOBAL INTEGER H0DFR-ZFFFFFS6C; ENT CNV5A,CHV4A,CHV3A,CHVZA 
GLOBAL INTEGER nOSFR=ZFFFFF894; ENT CWA5,Clr/H4,C«VH3,CNVA2 
GLOBAL INTEGER XFH2P*ZFFFFF8R4; a 
CL06AL INTEGER NPLOCsZFFFFFBCS; EXT C«V32,CHV23 
GLOBAL INTEGER BINTP«ZFFfFF800i * 
CLOOAL INTEGER XFn2fl«ZFFFFFS0A; RO REG 0 
GLOBAL INTEGER nPYDI«ZFFFFF8FA; «1 REG 1 
CLOBRL INTEGER LUXCWIFFFFF906; R2 REG 2 
GLOBAL INTEGER LLOA2»ZFFFFF90A; R3 REG 3 
GLOBRL INTEGER LLOHY«ZFFFFF90E; R4 REG 4 
GLOBAL INTEGER RDEXP=ZFFFFF912; R5 REG 5 
GLOBAL INTEGER HPVLF.ZFFFFF914: R6 REG 6 
CLUWL INTEGER R0DLFiZFFFFF918; R8 REG 8 
GLOBRL INTEGER 3UBLF«ZFFFFF91A; RS REG 9 
GLOBAL INIECER BIVFP«ZFFFFF91Ei RIO REC 10 
GLOBAL INTEGER l1VNRn>ZFFFFF922; R11 REC 11 
CLOBRL INTEGER IB8IXWFFFFF926; G REG 13 
GLOBAL INTEGER nRL00-ZFFFFF930; n REG 14 
GLOBAL INTEGER 11>LtC*ZFFFFF942; S REG 15 
GLOBAL INTEGER HSHFT-ZFFFFF9S0; a 
E t B t i n ABSA TST.L RO 
GLOBAL INTEGER RPVDV>ZFFFFF9S6; BGE NEGX 
COnnEHT KECA NEG.L Rl 
GLOBAL INTEGER APCPX'ZFFFFF95R; HEGX.L RO 
CORBENT NEGX RTS 
CUSAL INTEGER H>DVR«ZFFFFF962; a 
.lOtlENI a 
GLOBAL INTEGER IFCRL«FFFFF966; CBPAA BSR LDRAR 21.6 / 25.75 uS 
GLOBAL INTEGER IFCRH«ZFFFFF976: BRR CKPA 
GLOBAL INTEGER BCPDIV « IFCAU « 28; CHPAG BSR LDRAG 21.75 / 26 uS 
GLOBAL INTEGER ftPVAV=ZFFFFF9A4; BRA CBPA 
GLOBAL INTEGER CPXnR*ZFFFFF9BA; CnPAH BSR LDRAII 21.75 / 26 oS 
GLOBAL INTEGER nCPnP*ZFFFFF3BE; BRA CRPA 
CLOBRL INTEGER CPIHV=ZFFFFF9CC; CRPAT BSR LDRAT 22.25 / 27 uS 
GLOBAL INTEGER DA0LF«FFFFF9EO: BRA CnPA 

CPRAA BSR LDRAA 23 / 27.25 uS 
BRA CPRA 

CPRAC BSR (DRAG 23.25 / 27.5 uS 
BRR CPRA 

CPRAO BSR LDRAII 23.25 / 27.5 oS 
BRA CPRA 

CPRAT BSR LDRAT 22.5 / 26.75 uS 
CPRA EXG H0.R2 5.5 / 9.75 oS 
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EXG R1.R3 IIY920 CHP.L R2.R0 SELECT SMALLER OPERRND 
CltPA CnP.L R2.R0 CONPARE RSH 4 / 8.25 uS BLI HY935 FOR R0-R1 

BNE CIIPAO IN NOI EO.UAL THEH DONE SHE HY930 
CUP. L R3.R1 CHECK LSH CHP.L R3.R1 COnPARE 2ND HALF 
BEO CIIPAO DONE IF EQUAL BLS HY935 
BHI CHPA3 TREAT SECOND COAPASE AS UNSIGNED KY930 EXG R0.R2 
HOVE H9.CCR SET CONDITION COOE LESS THAN EXG R1.R3 

CHPAO RTS HY935 HOVEh.L RO-R3/R8-R10,-(S) PUT OPERHHDS OK STACK 
CHPR3 ROVE AO.CCR SET CONDITION CODE GREATER THAN a 

RTS « STACK: 
a • RW 
« LDRAT = 14.5 uS • R9 
« LOBAR * 13.75 US • RS 
• LORRG = 14 oS * IUILTIPUCAND LSH 
« LDRRn « 14 nt _ • P.ULTIPLICAHD P.SH 
1 ** « BULTIPUER LSH 
LDRAT FIOVEn.L S(S),R2-R3 FETCH OPERAND FRON STACK 14.5 uS • BULTIPUER NSH 

IIOVE.L 4(S),12(S) FIX UP STACK * 
NOVE.L 15),8(5) LEA B(s),R8 
AOOO.L N8,S DELETE GARBAGE FROfl STACK IWVE.L S,R9 SET POINTERS FOR HPY 
RIS I1Y945 HDVEQ M.R2 

* HOVE.L R2.-(S) CLEFS RRER IN STRCK 
LDRAA EXG R3.R9 SAVE R9;R3«GRRBAGE 13.75 uS HOVE.L R2,-(S) CLEAR RRER IN STACK 

tlOVE.L 4(S).R9 GET ADDRESS OF POINTER ROVE.L R2.-IS) CLEAR AREA IN STACK 
RDD (R9I.R9 ADO INDEX HOVE.L R2,-(S) FOR RESULT 
nOVEri.L (R9J.R2/R9 FETCH OPERAND HOVE.L S.R10 RESULT POINTER 
EXC R3.R9 RESTORE R9 HOVEO R3.R3 MJOR LOOP COUNTER 
RDD0.L«2,4(S) INCREMENT RETURN AORS I1Y950 HOVEO R3.R2 filNOR LOOP CDUNIER 
RIS DY95I HOVE (R9)>,R0 FETCH nULIIPUER UORD 

* BNE HY952 SKIP IF HOT 2ER0 
LDRRG EXG R3.R9 SAVE R9;R3«CARBRCE 14 uS ADDO.L R2.R10 

IIOVE.L 4(S).R9 GET SDRS OF POINTER DBRA R3.I1Y951 TRY NEXT UORD 
HOVE (R9),R9 GET OFFSET FROn C BRA BYS54 
ROVEH.L (R9),R2/R9 FETCH OPERAND HY952 KOVE (RS)t,R1 GET RULTIPLICANO UORD 
EXG R3.R9 RESTORE R9 BEO BY9S3 SKIP IF ZERO 
RDDQ.L R2.41S) INCREC1ENT RETURN RDRS AULU RO.Rl 
RTS ROO.L R1.IR10) ROD TO PARTIAL PROOUCT 

* BCC HY953 
LDRfln EXG R3,R9 SAVE R9 14 uS RDDQ.L R1.-41R10) 

HOVE.L 4(S).R9 GET RDRS OF POINTER BCC HY953 
DOVE (R9J.R9 GET OFFSET FROfl n ADDO.L N1,-8(R1D) 
ROVEH.L 0(n.R9),R2/R9 FETCH OPERAND BCC nY953 
EXG R3.R9 RESTORE R9 RDDO.l R1,-12(R10) 
RODS. L «2.4(S) INCRERENT RETURN AORS I1Y953 AOOO.L N2.RI0 INCREnENI POINTER 
RTS DBRA R2,HY9S2 LOOP TO NEXT UORD 

a SUBO. 1 AS.RS RESET POINTER 
• LER -S(R10),R10 RESET 
I1FY9 BOVE.L RO,-(S) DBRA R3.I1Y950 LOOP UNTIL ALL UORDS DONE 

BPL HY910 POSITIVE SO SKIP HY954 "WEILL (SKR0-R3 FETCH RESULT 
NEG.L Rl UA 16(S),S DELETE OPERANDS 
NEGX.L RO HOVEN.L (S)<,R!-RI0 RESTORE REGISTERS 

HY910 EOR.L R2.(S) SET SIGN OF RESULT TST.L IS)« 
IST.L R2 BPL HY9SS CHECK SIGN FOR RESULT 
BPL HY920 SKIP IF PLUS NEG.L R3 
NEG.L R3 NECX.L R2 
NEGX. L R2 HEGX.L Rl 
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NEGX. L HO ROLL >S,RO 
HY955 RTS ROLL BI.R1 
t ROLL BS,R2 
I ROLL ai,R3 
• (4 / (4 i n t t Y DIVIDE HOVE.B Rl.RO 
t HOVE.B R2.R1 
DIVS CLR -(S) HOVE.B R3.R2 

TST.L RO CLR.B R3 
M>L DIV91 BRR DV64A 
NEG.L Rl DV64B SURP RO 
HEGX.L RO SUAP Rl 
HOT (S) SURP R2 

0IVS1 TST.L «2 SUAP R3 
BPL D1Y92 HOVE Rl.RO 
HEG.L R3 ROVE R2.R1 
HEGX.L R2 ROVE R3.R2 
HOT.I (S) CLR 13 

I1V52 HOVEH.L H0-R6/R8,-{3) RUT OPERANDI W STUCK DV44A OBRR RS.DVC4B 
CLR.L -(S) HOVEH.L (3KR4-R5 GET DIVISOR 
CLR.L -(S) ZERO HSH Of DIVIDEND IRA DV642 

* 
-(S) 

DV640 LSL. 1 « I , R 3 SHIFT REnAIXDER/QUOT 1 BIT 
DIV93 BOVE.L S,RI INITIALIZE POIHTER ROXL.L 11,R2 

ROVEQ • 15,114 
(«8K«0 ROXL.L 11,Rl 

0V95O ItWE.B 
• 15,114 
(«8K«0 ROXL.L R1,R0 

DINE M.DV9S0 DV642 CIV.L R4.R0 CHECK FOR LOGICAL LESS TNHH 
LSL I 3 , M i r v BY S MCC RS.DV640 LOOP UNTIL HIGH OR EQUAL 
m ZERORESULT BHI 0V643 HIGH SO GO DO IT 

DV9S2 RON •1.M KS 0V645 SKIP IF LOOP COUNT EXHAUSTED 
U R . I BI,RO HOU FIHO THE BIT CHP.L RS.R1 CHECK LOU REG IF • 
BHE 8V952 •44 BITS IN DlYIDUB/ltlTWIKDER WCC U.DV640 LOOP HOC IF LOU 
LER 16(5).R» BCS DV645 SKIP IF LOOP EXIT 
HOVEO I7.R5 BV643 SUB.L R5.R1 SUBTRACT DIVISOR FBHI REMINDER 

•WW HOVE.B ( R » » , » FIND H0N-7ERO IYTE SUBX.L R4,R0 
MN4E RS.DV954 ROOG 11,R3 INSERT OUOTIEHT I I I 
LSL B3.R5 NPY IY 1 DMA R6,DVC40 
BM DIV BY 2ER0 DV645 EXG R0.R2 

DV955 RODS •t,R5 EXG R1.R3. RO « QUOTIENT 
LSR.B B1.HD NOU FIND BIT DVHt HOVEn.L (S)«,H4-R6/RS RESTORE REGISTERS 
WE DV965 • 5 4 BITS IN DIVISOR TSI.B KS) CHECK REMINDER SIGN 
HOVE R4.R6 MM CORPUTE • BITS FDR OUOTIEHT BPL DV647 
SUB R5.R6 Km BITS IN DVOT-I HEG.L R3 
M I ZERORESULT HEGX.L R2 
CHP •D64.R6 CHECK FOR OVERFLOU 0V647 1ST (S)« GET SIGN OF RESULT 
BGE DIVBYZERO BAIL OUT V OVERFLOU BPL DV64I RESULT SIGN 
CHP •D16.R5 NEG.L Rl 
BLS DIV16 CRN DO UITH 16 an DIVIDES HEGX.L RO 
DIP •D31.R5 0V64I RIS 
BLS DIV32 CRN DO UITH 32 BIT DIVIDES 

0IV64 RDD B64.R5 REOUIRES R 64 BIT DIVIDE DIV16 HOVE 22(S),R2 16 BIT DIVISOR 
SUB M.R5 COflPUTE • BITS TO PtESHIFT REMINDER HOVEO H0.R3 
novEO •7.R3 HOVEO « 7 , R 1 
RND R5.R3 nOVE.L S,R! 

DV1G0 HOVE (R8)>,R3 ROD 13,16 ROD 0-7 TO • BITS TO GENERATE 
nOVE.L S,R! 

DV1G0 HOVE (R8)>,R3 TRY R UORD 
LSR H,R5 SHIFT BIT 3 INTO CARRY OBHE R1.0V16O LOOP UNTIL RON-ZERO 
nOVEn.L (S)i.R0-R3 GET DIVIDEND CHP R2.R3 

BHI DV166 
SEE IF LESS THAN DIVISOR 

BCC DV64A 
CHP R2.R3 
BHI DV166 GO DO DIVIDE 
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AOURO.UDRK.POSS10 THU, DEC 22, 1913, 10:55 Rn PRGE f 

SKIP IF LOGICAL LESS BHE DV161 
HOVEO 11, R3 
BRA DV167 

DV1S1 SUAP R3 
BRR DV167 

DV165 HOVE (R8KR3 
DV166 DIVU R2.R3. 
DV167 HOVE R3.-2IRS) 

OBRR R1.DV16S LOOP UNTIL DONE 
CLR R3 
SUAP R3 
nOVEO K,R2 

DVKS ADDO.L US,5 
HOVEn.L (S)t,R0-R1 GET RESULT 
RDOg.LaS.S D[IFTF DTVTSflfl 
IRA DV646 ' GO DO SIGN STUFF 

REnRINOER COnPLETE 
DELETE FISH OF REMINDER 

DIV32 

DV320 

DV325 
DV326 

HOVE.L S,RS 
HOVEO R3.R6 
nOVEQ K.R2 
HOVE.L (R8KR0 
DENE R6.CV320 
CHP.L 20(S),«0 
BHI DV326 
BNE DV321 
HOVEO R1,R0 
NOVEQ 80,Rl 
BRR DV327 
HOVE.L R0.R1 
ROVES n,RO 
BRA DV327 
BOVE.L (RS)SRO 
ROVED R32.R3 
HOVE.L 20(S),RI 
PEA DV327 

GET FIRST DOUBLE UOO OF RERRIHDER 

GO DO DIVIDE IF > DIVISOR 

HOVE DIVIDEND TO REMINDER 
CLEAR OUOTIEHT 
CO TRY NEXT DOUBLE U O O 
FETCH NEXT OPERAND 
BIT COUNTER FOR D1Y3L 
GET DIVISOR 
PUSH RETURN RODRESS 

HOVEn.L R2-R3,-(S) SAVE REGISTERS FOR DIY3L 
CLR -(S) 
JRPX DIV3L 

> HOVE.L RO,-4(R8) 
HOVE.L R1.R2 
DBRA R6,0V32S 
HOVEO » , R 3 
EXG R2.R3 
BRA DV16S 

SIGN OF RESULT FOR D1Y3L 

SIORE OUOTIEHT PORTION 
POSITION REnRINOER FOR NEXT DIVIDE 
GO DO NEXT DOUBLE IBRD 

REHAIHOER HOU SET UP 
GO GET RESULT AKD FIXUP SIGNS 

STACK: . 
SIGH RESULT,SIGN REHAIHOER 
R8 
RE 
R5 
R4 
DIVISOR LSH 
DIVISOR HSH 
OUOTIEHT LSH 
OUOTIEHT HSH 
REHRINDER LSH 

(OHE BYTE EACH) 

MXM.I»RX.PDSS10 

» REnRINOER I1SH 
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DIVSYZERO HOVE.L 'H19999999.R0 
HOVE.L NINES,Rl 
BRA ZEROR 

NINES HEX 9999,9999 

ZERORESULT HOVEO HO.RO 
nOVEO K,R1 

ZEROR AODO.L «8.S 
HOVEH.L (S)«,R2-R3 
RDDS.l « S , S 
IRA DV646 

HPYAA ISR 
IRR 

HPYAG JSR 
MR 

HPYAH JSR 
IRA 

HPYAT JSR 
HPYA JSR 

HOVE 
HOVE, 

LDRAA 
HPYA 
LDRAG 
HPYA 
URAn 
HPYA 
LDRRT 
I1PY9 

L R2.R0 
L R3.R1 

DELETE HSH REHAIHOER 
GET REMINDER 
DELETE DIVISOR 

NOTE COULD CHANGE IRA TO JHP'S 

128 BIT RESULT 
64 BIT RESULT IS IN R2/R3 

ITS 
A 
DIVAA JSR LDRAA 

•RR DIVA 
OIYAG JSR LDRAG 

BRR DIVA 
DIVAn JSR LDRAR 

BRfl DIVA 
DIVAT JSR LDRRT 
DIVA JI1P DIV9 

DVRRR JSR LDRAA 
BRA DVRA 

DVRRG JSR LDRAG 
BRR DVRA 

DVRRR JSR LORAn 
BRA DVRA 

DVRflT JSR LDRAT 

DVRA EXG R2.R0 
EXG R3.R1 
jnp 

* 

* 

DIVS 

* 

CHVSA EXTS RO 
CNV4A EXTS.L RO 
CHVSA TST.L RO 

sm R1 
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EXIS RI 
EXTS.L tn 

OnS:CWM:CWI)3 
ITS 

CNV2A TST.B RO 
BLT UNFU1 
CHP.B OS4.R0 
BGE OVFLU 
nOVE.U R2,-(S) 
CLR.U R2 
CnP.I 'O32.R0 
ILT COHV 
HOVE.B R0.R2 
HOVE.B -031 .HO 
SUB.B R0.R2 

CONV JSR CHV23 
JSR CHV3R 
TST.U R2 
BLE CEXIT 
SUB.U R1.R2 

CLBOP LSL.L 11,11 
HHL.LI1.R0 
OBRR R2.CLD0P 

CBfll HOVE.U (S)*,R2 
RTS 

i 
IMFLU CLR.L RO 

CLR.L Rl 
ITS 

OVFLU TST.L RO 
BLT OVFLUHEG 

EXG RO.Il 

ZERO? 

TOO LARGE ? 

OPERATING SPRCE Med uord for OBRR Loop 
TOO BIG FOR R OOUBLE ? 
HO 
YES — COPY EXP alua-a pooitin no EXTS needed 
HOU BIG TOO BIG 
lewlt i* aluay, 1 to 32 R2 u i l l be o word 

uas OOUBLE OK 
YES 

NO —TUO REG SHIFT -

HOVE.L »H7FFFFFFF,R0 
HOVE.I >0-1 ,R1 
RTS 

OVFLUREG nOVE.l-HBOOOOOOO.RO 
CLR.L R1 

' RTS 

CNVR2 HOVE R2.-(S) 
CLR R2 

KRnfl2 TST.L Rl 
M I NRnHG 
TST.L RO 
BEO NRnFI 
BRR NRHLP 

NRHNG CHP.L •D-1,R0 
BEO NRHFI 

NKILP ROD N1.R2 
RSR.L Nl.RO 
ROXR.L H1.R1 

NEED 1EHP STORRGE 
EXP NORIWUZING COUNTER 

NORnRLIZE TOP BIT OF Rl - RLL BITS OF RO SLOU!' 

RO RLL ZERO RHO Rl SIGN POSTIVE 

RO RLL ONES RNO Rl SIGN NEGATIVE 
INC SHIFT COUNT 
TUO REG RRIHMTIC SHIFT 

PKtJRO.UORK.POSSIO 

BRA W91A2 

s 
NRIIFI nOVE.L R1.R0 

JSR CHV32 
ROO.B R2.R0 0ENORBALI2E RESULT 
nOVE <S)»,R2 
RTS 
END 

848 
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IHIEGER CONSTANT 
power err recall 
t n t _ T t c a l l 
preiet_recall 
n o r n a r r t c a l l 

THU, DEC 22, 19!3, 10:55 An PAGE 1 FRECRLL.U0RK.P0S51O 

IFILE cr.call.uort; 

EXTERNAL INTEGER recall.type: 

PROCEDURE do.recall; 

THU, DEC 22, 1983, 10:55 Rn PRGE 1 

http://HHL.LI1.R0
http://cr.call.uort
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M K l , P , - r r c i l l -
KDIN 

•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•TILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

e m a i l . u o r k ; 
cchlable.uork; 
cnetaa«2.uork; 
cyadc.uork; 
fartnot.uork; 
fbreak.uortc; 
fehdeta.uork; 
fch . j t j2 .uort ; 
fcf>tab3.uork; 
fcMable.uork; 
fcootvar.MOrfc; 
cdiaploy.uork; 
fdioplay.uorit; 
f frat ic .uork; 
fifg,ir,.uork: 
fimt.uork;. 
fpfr.uork; 
fpubib.uork; 
facrecnO.uork; 
foe reenl. uork; 
fUt le .uork; 
f a i n , work; 
f t t i M l i . u o r f c ; 
ftrace.uork; 
fut i l2 .uork; 
fdoiuin.uork; 
fwupie.uork; 
futia.jr.HorN; 
fr.0I0.uork; 
eprivih.Hortt; 
fprmb2.uark; 
fteattet.uerk; 
factive.uork; 

WTEOER CCttSTRNT , i D j l i . c h : 

PROCEDURE a m t a t e j o r n a t ; 

SLOBRL INIECER recall_typt; 

1NU. KC 22, 1JW, 10:55 Nil PRCE t 

t for recoil type* t 
1 For t h _ . . . I 

I for all_neaBa9ca * 
1 for t , i t _ p o r t & 

1 for c o u p l . d b r t j l 1 
t for rMU«Ber_of_ireup* 4 

JL for r e c » l l _ o f r ond confieure I 

I f o r b l a n k , and oMbla^dioplay 2. 
I for t i t l t_array L 
t f o r u r l t e ' t i t l e X 

1 f o r part i i l_o«t_doMin I 
i f o r init_couplod_ttatua J. 

i f o r roettjwnory t 
t corraction.ofr t 

1 for Mj«r and Manor I 
I f o r f t t_pr iv_ib_lun 1 
I f o r p r e M t . t e a t ' a e t I 

t f o r * e lac t_Kt ive_funcuoA I 

I dupUcattd fron utatip I 

EXTERNAL; 

850 
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IEJECT; 
COBIENT ch rKd. l l 
t i t t t O l i l t t * * * * ^ 
t 
* Thit portion of do_recall tKat 1* t i n i l a r for both t ^ t a i m l i . 

iWEIKJIit ch recall ; 
KGIh l ch'recall I 

DOUBLE tract_b*se, 
trace n base; 

DURD ttit}_4u»d; 

tcnp_puad :* tntry_rt_4|u*«,( chjete_centtr ) ; 
ttnp_eu*d :• ta^_ipwt1 * 

ent ry jc^jkftai ( c h j a t e_e ta r t ) ; 
^ . • ^ O L ^ - S ^ f ' t a n p . * * * * * . ch__tite_tttp ) ; 

partial_tetjtonain; 

wo«j^te_start_ttop_j^terjpari; 
l n i t _ c h _ i t i n u l i ; ~ 
c a r r t c t l o n j i f f ; 

injtjjrtriip_wntr«l_.var«; t Do i t th is nou. Repeated t h e r i e f t t r i 
t oaf o n tach group bej int . 1 

reeall_pfr; 
a#»notatt_rtf _valut; 
tmoute~rtf._position; 
amtate 'acalc ; 
a t v w t t t e j a r a M t t r , 
ant»tatt_fornat; 
init_trajct ; i . includes amotatt_nath_an4.mnory <t 

END; I ch_reeall t 

SRECflLL.UOJtK.ftSSIO THU, KC 22, 19S3. .0:55 fffl PAGE 3 

IEJECT; 
CO-WENT to r t c a l l 
***ft*X*ftfttttt*M^ 
1 
* BE CAREFUL OF THE ORDER IN UHICH OPERATIONS ARE PERFORflED >!> 

PROCEDURE do r t c a l l ; ENTRY; 
KGIN i do"rtcall i 

INTEGER tenp_i>un«er_of_J roups, 
i ; 

OURD half_apan; 

blank_ditplay; 
ttnp_nunotr_ofjjroupt : « nunberjofjroupt; 
nutrter_of_group» : » 0; 
i n i t eoupled_status; 
p r s s t t _ t t s t _ s t t ; J. should ot befort pr t t t t_tourct (uhy?) I 
IF rtcall__type <> n«rnal_recall THEN 

prt t t t .sourts ; 

r t s t t acquitition__dtscriptor; 

rtttt_ntnory; 1 r t l tase a l l data arrayi for n -al locat ion a. 

configure; 
i n i t j i r e t k ; 
partial_it ltct_entry_ch( t J; 
init_correction; t nttds cur rent_entry_ch to be i n i t i a l i z e d t 
i n i t ~ t t d t ; 
i n i t ^ s t i n u l i ; t tet* tttp_size and indirectly cal ls build 1 

4. CHANNEL-INDEPENDENT tWJVVETERS S¬

I these are stored, but mitt be overridden except for power on & 

set_najor_addrets( set j r iv_ ib_lun(najor ) ) ; 
set%inor~addresst eet j r iv~ib . lun(ninor ) ) ; 

s r t _ M 8 k j r i n t r y 0; 
srtt_natk_secDndary :> 0; 
request naak( LEFT(srq_nash_prinary,S) OR 

(sr^nask^tcondary AND XOOfF) 

SRECALL.U0RK.rt)8510 THU, KC 22, 19S3, 10:55 R(l 

par*tial_select.entry_eh( 2 J; 
eh recall ; 

t nust be different than belou i. 

t GENERAL INITIALIZATION I 

s e l e c ^ e n t r y j M 1 ) ; t different than above ~ forcet update 1 
IF trace_node <> tin*3lt_ch THEH 

trace~andjraticule;~ * 
& ELSE 

telect entry ch already did i t . 
i 

init_output; 
init~narken; 

1 Conpute chjate_stop — used for gate narker display purposes, t 
half_span :* entry_eh_quad(chjate_center) -

entry~ch~ouad(ch_gate"start); 
set_tntry_ch_t«jad( w t r y . ^ o ^ a d t c h j a t t . t t a r t ) • 

helf_span * 
haIf'span, 

^ ch_gate~stop 

HOVE t i t le_array t i t l e . l i n e , •{ 1 • t i t l t _ l i n e [ - l ] ) ; 
w r i t e _ t i t l e ; 
clear~nessagc( all_nessages }; 1 clear nessage l ine & 
teltct_active function( IF ( {recall.type • nomal_recallJ OR 

(recall type » preset r t c a l l ) 
) THEN 
active off 

ELSE 
activt revision 

); 
enable_display; 

iwnber"of_g roups := tenp_nunber_afj roups; 

EHD; t do.recall & 

END* 

neu_if_5ain_port( test_port ) ; 

I CHANNEL 1 DEPENDENT PARANETERS t 

ch_recall; 

I CHANNEL 2 DEPENDENT PARAMETERS t 

<t also highlights soft keys 1 

http://fch.jtj2.uort
http://futia.jr.HorN
http://fr.0I0.uork
http://rKd.ll
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ttmtmi cn_ recall ; 
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cnsp.iro«(.ro!5it) 

INTEGER CONSTRHT 

cnd_elect_del*y :• 44, 
ciid~atrto_delay :• 45, 
cndIph*K_off»«t :» 46, 
cnd_lf_avg_on :* 48, 
c»a~if~,vt£ofF : « 49, 
end~tnoothing_on :» 50, 
cnd,onoothing_off :» 51 
cnd~if te»t_port := 52, 
c w G O * f _ P O R T :* 53, 
cnd~if~no_«ain : » 54, 
ci«fiM2db_gain := 65, 
end iF 24db_gain : - 5G, 
cntfif~36dbjain :• 57, 
e»d_if_4«dbj»in :• SI, 
Ot4_ir_9«in_auto '•* 59, 
Oidjroup3 :« 0; 
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rjWIENl 
Thit i t a aof tuare generated f i l e !!! 
Ounget nu<1 bt fiadt in SKIHFO.UORK 
Sin 6EHSK. LP.HI to re-jineraw f i l e ; 

SOTMUTIHE proc3; ENTRY; 
KGIH 

CR3E connand token-44 OF 
BEGIN 
8 44 1 
telect active function' active electrical length ); 
4 45 4 
uarn( connand not inpltnentid ) ; 
1 46 8 " _ 
oelrct active function' activej>haae offaet ) ; 
8,47 8 
uam( connand_not_inplentnttd }; 
& telect active function! active nagnitude oFfaat ) ; & 
4 « 4 ~ ~ 
i f average on; 
8 49 8 
i f average o f f ; 
8.50 8 
diaplay enoothing on; 
4 51 4 " 
diaplay enoothing off ; 
4 52 4 ~ 
neu if_gain_port( teat riort ) ; 
I 53 4 
neu if__gain_port( ref_eort ) ; 
4 54 4 
ntu if_gain{ i f n o j a i n ) ; 
4 55 4 
•ew i f gainf, i f 12do earn ) ; 
4 56 4 
neu i f gainC i f 24db_gain ) ; 
4 57 8" 
neu i f gain( i f 36db_gaw ) ; 
4 58 4 
oeu i f gain( i f 48db_gairt ) ; 
4 59 4 
neu i f j a i n t auto range ) ; 
END; 
END procl; 

SRESP9NS.U0RK.PD85IO 

n68KL,P,"reaponat-
BEGIN 

NFILE fconnand.uork; 
NFILE factive.uork; 
NFILE cretp.uork; 
NFILE f u t i l . u o r k ; 
IFILE fntnu.uork; 
IFILE cyadc.uork; 
IFILE fifgain.uork; 
NFILE faverage.uork: 

CLOBFIL 
BYTE TRBLE cnd.if j o i n : 

GLOBRL 
BYTE TRBLE cnd_if j o r t : 

•FILE frtap.uork; 

EHCI 

TKU, DEC 22. 1983, 10:56 Rn PRGE 1 

4 connand token 4 

end_if ja in_auto, 
cnd^if .nojain, 
cnd~lM2dbjain, 
end^lOddbjain, 
cnd~if~36db_gain, 
cnd^iOsdbjain ; 

cnd_if_tett j )ort , 
end~if_ref_port; 

4 uttd by IFGAIN 4 
4 nap i f gain to end. & 
4 dec creep and 4 
4 cyadc. 4 

4 uttd by IFGRIN 
4 nap port to cnd_ 
4 Me creep and 
4 cyadc. 
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KSKL.P. - retrxt -
KGIN 

IFILE crino.uork; 
IFILE fkernel.uork; 
IFILE fkemtM.uorkj 

SUBMUTINE in i t . retrace; 
KGIN i. init~retrace I 
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t ignal_ in i t(ea^ le j roup_ready, 0) ; 
tig«al_init(5roiip_rea4y, 0) ; 

EHO; ft i n i t retract ft 

mCEWRl retract; 
K C U ft retract 1 

ft a protest ft 

loop: 
•ULit(tinajBi^ ft " c e n t r t i ' i t ready to begin ft 

ft the next group. ft 
QnCHT . . . rau ready tignals art not i n i t i a l i z e d th t f i r t t patt thru. 

UHILE pendir>5(chJ_rai._™ady) OR per»«^(ch2_rau_raaoy) DO 
preenpt; & Uait u n t i l a l l data i t displayed! 

i«et>d(group ready); 1 Thit Hill not be ft 
ft dene u n t i l a l l data 1 
ft proceeding, (hioner p r i o r i t y ) ft 
ft i t conplete. 1 

COnKNT t h i t i t t ine eepeneent on yadc troceoting the data sjuickiy. He 
should ptrfarn retract svnchronizatien Mfw other way. 

CO TO loop; 

END; & retrace ft 

UIW.UMK.PWS10 
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COfflENT resource identification nunbtre ( r in ) 
R rttource nunber i t uted at a iwnaphere to l i n i t accett to a reeource' 
to only one procett at a t ine. A resource i t acquired by calling 
•cpuire(rin) and released by callifwj releate(rin). The nunerical 
order of resource nwowrt i t not significant. ttetourcs iMibtrt are also 
wted at signals for wwwucating betueen nodules. Resource nunbers nay 
alto be uted for coordination sf proeteer^t^oiwwer situations, including 
handling United buffer sizes. 

R U resource nunbers nust be i n i t i a l i z e d . 
I n i t i a l i z e shared resources by calling 
I n i t i a l i z e signals by call ing 
I n i t i a l i z e the " . . . _noi_f«vli" signal 

by calling 
I n i t i a l i z e the " . . . _not_enpty" signal 

by calling 

natures 

ret>wrcc_init(rin) 
s i t n a l j n i t ( r i n , 0 ) 

t ienel_init (r in,buffer*ize) 

t i g n a l . i n i t (rin.O) 

nininun valut ••• Z10 

nin . r in -. no. 1 kernel 1 
token buffer :• no. 4 connand 4 
token"buffer n o t . f u l l in, 4 ceemond 4 
tauuM .buffer .Mt.onBty 112, I comand 4 
caertrol.variieLte' :« « 3 , 4 control 4 
acauioitien.variabltn :• 114, 4 tauounid 4 
proceeoing_vari»ble» :« 115, 4 connand end 4 

4 proceooiruj 1 
deley.tiner.riMurce :» I K . 4 kernel 1 
priv.Ib.rcaourtt :• 217, 4 pr iv . ib 4 
priv ib l lt jnol :« t i l , 4 pr iv . ib I 
MP brk f i f o :« I D , 4 •notp.ervak 4 
• u p . l r k . f i f o . n o t . f u l i ;. I I I , 4 •Meep.brcok 4 
•up>rk~fifoInot~onpty 111, 4 wee, break 4 
p*u*e_ll lt :• KC, 4 kernel 4 
Ch1 .rau.reedy IID. 4 contvar 1 
Ch2_rau_r„dy HE, 4 contvar 4 
rou.reody.lit.euefcet HF, 4 contvar 4 
ona£lt._iroup_ready :« 120, 4 retrace and t ona£lt._iroup_ready 

4 control I 
Jroup. ready :• 121, I retrace and I Jroup. ready 

4 control & 
keybd.flfo :• 122, 4 botkbd and 4 keybd.flfo 

4 topkbd 4 
heybd_fifo.not.full :« 123, 4 botkbd and 4 

4 topkbd 1 
htybd.fifa.nct.enpty :» 224, 4 botkbd and 4 

t topkbd 4 
hpib.cnd.nady :« 125, 4 pub HPIB ends. 
pub. ib.f l fo :« Z2E, 4 hpibend and 4 

4 pubib 1 
p u e . i b . f i f o . n o t . f u l l :« 127, 4 hpibend end & 

4 pubib I 
•ub.ib.fifo.not.enpty :• 121. 4 hpibend and 4 
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I pubib ft 
active_function_rin ;» Z29, d active ft 
entry_stnng_rtady :« I2fi, Jparser,output! 

ttopkbd.activti 
bJ«k_read_dor»e :» 128, I HPIB blk nd.t 
entry"ttnng :» 22C, iparter, topkbd*. 

& and active ft 
block_write_donc :» 220, 
hpib_iyte_out :» 221, ft pubib BO intft 
aborted :*• 22F, ft control and ft 

ft break, ft 
dvc_done :» 230, ft device clcarft 
jf ,oup_ready_rin :» 231, 
pubib_output :» 232, 
wenory_trc :« Z33, ft nenory allocft 
traceTJrks :* 234, ft narker ft 
continue_signal :« Z35, 
array J it o :• I3tt, ft array ft 
a rray„f i f »_not_.F u l l :« 237. ft array ft 
array^fifo^nst.enpty :» 23S. ft amy ft taka_t«ep_done :• 239, ft active and ft 

ft control ft 
tett^set.rtady :» Z3R, ft privib and ft 

ft teattet ft 

nax_rin •< 23R; ft kernel ft 

• UPDRTE ttax,rin above uhen adding a neti r in ! • 
- and reconpile *kernel' to allocate neu array -

sizes. 
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f>I4KL.P,"rpg-
BECIN 

NFILE 
IFILE 
•FILE 
IFILE 
•FILE 
IFILE 
•FILE 
•FILE 
IFILE 

TKU, DEC 22, 1913, 10:56 RH 

cist.work; 
fiocnfig.uork; 
fktrr.el2.ngrk; 
f kernel3. work; 
f i n t r p t . work; 
crins.work; 
ff ifo.work; 
ffifos.work; 
f pubib. uork; 

ft tinemi>nod(0, binary, ft 
ft load lsb f i r s t ft 
ft lsb ' fraction ( 10000/256 ) ft 
ft nsb * nod ( 10000/256 ) ft 

INTECrER rpg_dat * ie • XCO; 

BVTE CONSTANT rpg_tin_nod 270, 

rpg_tin__Itb :* 210, 
r p g t i n nib : « 227; 

BYTE CONSTANT zero :> 0; 

BYTE rpg_clr • io * 2B>, 
rpg_tin * io • 263, 
tin_cnd • io • 267; 

SUBROUTINE r e t t t rpg; ENTRY; 
BECIN 

ft 1253 does not allow tiner loading to be interrupted per ft 
ft Inte l Infornation Sheet 1-2-79 "How the S253 Really Uorks". ft 
RSSEnBLEt HOVE SR, -(S) ) ; ft Puth atatus word ft 
RSSERBL£( ORI "NOTOO, SR ) ; ft Disable interrupts ft 

rpg_clr : « zero; 
tin_cnd : « rpg_tin_nod; 
rpg^tin :• rpg_tin_lsb; 
rpg_tin :• rpg_tin_nsb; 

RSSEHBIK ftOVE (S)t, 
ENO reset_rpg; 

SR ); ft Restore status uordft 

PROCEDURE rpg; ft a process ft ENTRY; 
BECIN 

reset rpg; 
iradrT ADRS(intrpt_rpg), rpg_vctr ) ; 

loop: waitio(rpg vctr ) ; 
IF NOT renote THEN 

w r i t e , f i f o ( token_fifo, (-rpg_dat) OR XFFOO ) ; 
ft "-rpg^dat" because RPO is wired reverse of RPO counter ft 

reset_rpg; 

http://smibnx.wk.iWio
http://heybd_fifo.not.full
http://fktrr.el2.ngrk
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60 JO loop; •FILE cscreen2.uork; ft toft-key and nenu character constants ft 

INTEGER C0HSTRNT 
B O rpg; longest functionlabel : » 26, B O rpg; 

words _per_ch * 28, ft tee character set ft 
ORM 

words _per_ch 
ft s t a t i s t i c s , 6 Oct 83 ft 

ch1_ar»not_coi « 3, ft screen positions ft 
ch2~annot col « 28, 
titIe_row" • 5, 

t i t lejol chl annot col . error_row '» *. ~ 
e r r o r j o l » 4, 
function_row • 8. 
function_col * 4, 
entry_row ' 9, 
e n t r y j o i * C 
entry_auw_rou :-« 10, 

tfltry^ata'col ehl annot_col, 
xgrat » 12ST ~ ft for graticule ft 
ygrat ' » 384, ft for graticule ft 
i w j j r a t •» 3200, ft for graticule ft 

enritVKenentjol « 1, 
dirty_rou » 6. 
eormtion_rou :* 7, 
arvera^ing^row - 1. 
ejnoothin5_rau *• 5, 

gating_row *= 10, 
nath_row -« 11, 
delay__row : « 12, 
ejtternal_row :* 13, 
offset_row • 14, 
tk x 

•• 3424, ft soft key coordinates ft tkhj •- 3966, 

•k12_y 3838, 

•k21_y : » 3411, 
tk22_y : » 3290, 
sk31_y : » 2870, 
sk32_j- '.' 2742, 
tk4l_^ :« 2322, 
tk42.y : » 2194, 
sk5l_y = 1774, 

sk52_y • 1646, 
sk61j* : - 1226, 
sk62_y 109S, 
eh7l_y := 678, 
sk72_y : » 550, 
s k S l j : « 130, 
l k S 2 j := 2, 
trace1_n xgrat, 
t r a c e O : « ygrat • naxjjrat/Z, 

trace!n_x •* xgrat. 
trace1n_y • ygrat * nax_grat/2, 
trace2_x *= xgrat, 
trace2ly •= ygrat • nax_grat/2, 
trace2n_x ** xgrat, 
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XnctZnjt * ygrat t naxjjrat/2, u o r d s j e r j h , 
•a ranj-ou * 1. 
•arenTjel * ch1_ap»not_col. ft text (overlays function) ft 
p*r4n2~col * crt2_annot"col, text j o s i t i o n :* function^position, 
f o r n a t l j o l * ch1_annot~col • 11, t e x t j i s p l a y : » function_display, 
fornat2~col s ch2~annot~col * 11, text_size ;« function_ii2e, 

ref row"" - * 2, 
rtfT col ' eh1_annot_eol, ft entry ft 
r i f 2 j o l « ch2~annot -col, entry j o s i t i o n function_display + function_size, 

tCile_rojj » 3, entry display : « entry oosition * 4, 
t c a l e i j o l = r e f l j o l •> 4 , entry string_size := 20, 
tcalcZ.col x ref2 col • 4, entry_eize 

: « entry_string_size * wBrtsj.er.ch, 
itkrj"©w * 4, tntry2_potition : » entry"_display * entryjuze, 
frkr7_coI « chl_annot col , entry2_di splay : » entryi?jiosition • 4, 
nkrl"_real_col = nka^col • 2, 

nkr1~inagj:ol • n k r l j a l • 13, ft entry aux ft 
nfcr2*col » ch2_annot_col, antry_auxjoaition :* tntry2_display t e n t r y j i z e . 
ahr2_r«al_col » nkr2_eol • 2, sntryaux display : » t n t r y j u x j o s i t i o n • 4, 
*kr2_iBagi_col • nkr2 col • 13, entry_aux_tizt : « t i t l e j i i z e • 4, ft t i t l e i s longest use. ft 
nkr j r t in j -ou * 30, " 

entry_aux_tizt 
ft 4 extra for t i t l e arrow ft 

i*ri_sUn_eol » eh1 j r a w t j o l . ft enhancenent annotation ft 
n k r Z j t i n j o l e eh2~annot""col, d i r t y j o s i t i o n 

:» tntryjwx_ditplay • entry_aux_si2e. t tart_rou " 3 1 . " d i r t y display :• d i r t y j o s i t i o n • 4, 
t t a r t ' c o l 

- (ch1_annot_col*ch2_annot_col)/2, enhancenent t ize : - 1 , start? col » chl_annot_col, gatingjxisition :* dirtyj l iaplay * enhancenent_si2e. 
«tart2~col » ch2 annot'col. gating display :* gatif>ijwsition * 2, 

itop_rou = 32," correct ionjwi i t ion :» gatingj l i splay • enhancementjize, ttop~col * s t a r t j o i , correction_display :> correctionjoait ion • 2, 

t t o p .jol » start l col , averagingjosition :• correctienjfisplay * enhancenentj,ize. 
*top2~col » start2~col, averaging_display := averagingjosition • 2, 

ttioothirig_j»sition :» averaging_display • enhancenentjize. 
snoothirie display :* snoothing_position * Z, 
delay j o s i t i o n ;* snoothing^display • tnhanctnent_size, 

ft display block allocations, ft delay_ditplay :> delay j o s i t i o n * 2, 
nathjiosition ;= delay_display * anhancenent_size. 

• t t a redisplay : 0, nath display :* nath j o s i t i o n + Z, 

»tart"iize : 10, ft fixed by " i n i t screen" ft externaljiosition : » nath_display • enhancenent_tize, external display :• external oosition + 2, 
ft error ft offset_position ;s externaljlisplay + enhancenentJi2e, 

e r r o r j o s i t i o n 1 start_display + start_si2e. offset_display := off set josition •» 2, errorjJisplay « error j o s i t i o n * 4, 
errorjtize « At, ft Sk11 ft 

ski Imposition ; « off set j l i s p l a y • enhancenentjize, 
1 t i t l e & sk11_display : * sk11 j o s i t i o n * 6, 

t i t l e j o s i t i o n * trroredisplay • e r r o r j i z e , ski size : ' 11, ft sk2.size • 1 for s k j r a c k e t j i ft 
t i t l e j l isplay s t i t l e j o s i t i o n • 4, ft sk12~ft 
t i t l e ' s i z e =50, ft change also schdata ft sk12jiosition ; s skl l j t isplay • sk1_size, 

sk12_display : * sk12j)DSition * 4, 
ft blank screen ft sk2 size : 

i 10, ft nust be even tt bytes ft 
blank_screen := t i t l e j J i s p l a y + t i t l e j i z e . ft sk2l"ft := t i t l e j J i s p l a y + t i t l e j i z e . 

sk21 j j o s i t i o n : * skl2jlisplay * sl,2_size, 
ft function S sk21 display : = sk21josition « 6, 

funclionposition :* bland screen * 1, ft sk22 ft 
function displiv :* function position « 4 , tk22j>osition : > st>2-Jisplay * s k l j i z e , 
function i t r m g s i z e := longest function label. tk22 display : * sk22josition • 4, 

function j u t :* functiof)_string_si7e • ft sk31 ft 

http://CSCREEH.U0RK.PDc.51O
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tk31 j o s i t i o n :> 
ak3i display :> 

4 tk32 4 
sfc32josition :> 
8*32 display :> 

4 «h41 4 
t*41 j i o s i t i o n :> 
*M1 display 

I tM2 4 
*k42 j o s i t i o n ;i 
ik42 diaplay :< 

4 sk51 & 
sk5l j i o s i t i o n : = 
sk51 display : = 

4 sk52 4 
sk52joaitien : ] 

ok52_display :• 
I tk£l S. 

tk61 j w t i t i o n := 
sHl display r-

4 skt>2 i 
e*62josition :• 
sh62_diaplay :» 

4 sk71 & 
sk71josit ion :» 
tk?1 display :• 

4 sk?2 I 
t*(72jetit ien ;• 
sk72 display :• 

t skSl 4 
sfcSI j o s i t i o n :» 
skSl .display :> 

4 *k82 4 
tk82jMSition :' 
sk82 display :> 

4 tk jughl ight 4 
t k j i l i g h t j f f : 

sk22jlisplay * t k 2 j i z e , 
sk31j»osition « tS," 

8k31_display * s k l j i i z t , 
sfcKjwsitien + 4 , " 

sk32jlisplay * s k 2 j i z t , 
sk41 j o s i t i o n • 6,*" 

sk41_display • s k l j i z t , 
sfc42josition + 4 , " 

sk42_display t sk2_si«, 
sk5t j o s i t i o n * 6 , 

skSl display * ski size, 
SfcSZjNSition H , " 

sk52jiisplay • 8k2_sizt, 
t k 6 1 j o t i t i o n * 

t k f i l j i a p l a y + ski s i z t , 
s k t t j M S i t i o n • 4 , " 

sk£2_display * s k 2 j i z e , 
sk71joeition + 6,~ 

s*7Ijtisplay • s k l j i i z t , 
ok72josit ion H , " 

sk72jUsplay + sk2 sizs, 
skl l j w s i t i o n • » , " 

i k l l J i t p l a y • s k l j i i z t , 
skI2 j o s i t i o n • 4 , " 

» skl2j l i tp lay • s W j u z t , 

s k j ^ i e h l i g h t j o s i t i s n :« s k j i l i g h t j f f * 1 , 
skji?_«lightji splay :» t k j u o h l i e ^ t j o s i t i o n -
s k j i g h l i g h t j i z t := 307 

& hop skip and junp 4 
junpjill :* sk_hifjhlight_ditplay i s k j M j h l i g h t j t i z t , 

1 C H R K K C L 1 & 

channtH j i o s i t i o n : junp_all • 1, 

4 junp over channel 1 4 
junpjhanntl l : » channtlt j iosit ion, 

4 trace update nark 4 
wpdatejarkl j o s i t i o n :» junpjhjnnel l • 1 , 
upaatejiarkl J i s p l a y :« gpdatejiark"jwsition * 4, 
updatejarkj ize := 6, 

858 
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I traces 1 
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traces t 
t r a c t l J M S i t i o n :* updatejurkl j l isplay • updattjiark_size, 
t r a c t l j l i s p l a y : » t r a c e l j o s i t i o n 4 4, 
t r a c e j i x t 110, 

I trace id nark 1 
t r a c e j u r f c l j o s i t i o n :* tract1_display * t r a c t j i z e , 
t r a w j a r k l j l i i p l a y : " tractJUrkl j o s i t i o n • 4, 
trace~narkj7ize : » 9, 

& end trace 1 4 
tnd_trace1 :• t r a c e j a r k l j i i t p l t y • t r a e t j t a r k j i z e , 

4 ntnory tract 4 
t r a c e l n j w t i t i o n : « e n d j r a c e l , 
tractlH_display t ract inposi t ion • 4, 

1 ttarker 1 4 
nkrl l j w s i t i o n :» trace1n_ditplay * trace j u r e , 
nkr l l j l isp lay :* n k r l l j w s i t i o n + 4, 
n h r j i z e :* 7, 

-4 narker 2 J 
i ikrl 2 j w s i t i o n : « i tVr l l j l isplay • n k r j i z e , 
nkr12_display : » tnkrt 2 j o s i t i o n • 4, 

4 ttarker 3 4 
nkr l3 jwsi t ion ; » nkti2jfisplay * n k r j i z t , 
nkrl3jlisplay :> nkr 1 3 j w t i t l o n * 4, 

I . narker 4 I 
i*r14jwsit ion : « nkr13 display • nkr t i z t , 
nfcr14j.isplay nkr14jwtit ion • 4, 

I w r i e r 5 & 

nkMSjMsition :> nkr14>isplay * taVrjiize, 
Hkr15_ditpiay :* nfcr15j»tition * 4 , 

& M r i w r fi • jate t t a r t I 
nkrlft jwsit ioo :> nkr15_display * nkr j i ize , 
nkr16_dispiay := n k r l f i j w t i t i o n * 4, 

& narker 7 - gate center 1 
nkrt7j»tition :• nkrlfijtisplay * nkr j i ize , 
t*r17jlisplay :» nkr1?j»tition + 4, 

I narker S - gate ttop & 
nfcrlSjwtition nkr17_dnplay • nkr j i ize , 
n k r l l j l i s p l a y :* nkrlSjioaition * 4, 

1 channel 1 graticule i 
g r a t i t u l e l j w t i t i o n :» nkrUjJisplay * nkrj i ize, 
jraticult1_ditplay :« g r a t i c u l e l j w t i t i o n - * 4, 
j r a t i c u l e j i i z e :* 2000, 

t channel 1 reference line 4 
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ref_ l ine l j jos i t ioo :* graticulel.display + graticulej i ize, 
reOinel j l isp lay :> refJ\ine1 j w s i t i o n • 4, 
r e f _ l i n e j , i z t :» 10, 

hilight_ch1 := ref_line1 j l i s p l a y * r t f _ l i n e _ 8 i z t , 

tt paraneter 1 & 
paranljwsit ion :• hil ight_cM • 1 , 
pa rani j l i s p l a y : » pa rani j w t i t i o n • 4, 
paran_size :« t, 

I nath 1 I 
I no position vectors — follows paran.1 inrtediatily J. 

natMjlisplay :> parentjl itplay * paranjiize, 
nath_size 

I fomat 1 I 
fornit1 j»iition:» nathlj l isplay • nathji ize, 
fornatl j l isp lay : « fomatt j w s i t i o n • 47 
fomatjTizt : « 9, 

& reference value label 1 j . 
ref 1_labeljiosition :* f o m a t l j i i t p l a y • fornat_size, 
ref IJabel j l isplay :» ref 1_latoeljwsition + 4 , " 
rsf_iaheljTize :» 4, 

I reference value 1 1 
& no position vectors — follows r e f l j l a b c l innediately & 

refl_diiplay : i refl^laheljdisplay - * ref_label_size, 
refjTize : » 14, * 

4 reference suffix 1 I 
t no position vectors — follous ref l innediately 1 

r e f i j i u f f i x j l i s p l a y :• ref1_ditplay • r e f j i i z e , 
rtf_suffixj7ize 6 , 

1 scale/div 1 I 
scalel j o s i t i o n :« re f l j u f f i x j l i s p l a y • ref j w f f i x j i z e , 
scalel jf i tplay :» scale 1 j o s i t i o n t 4, 
scale j ize :» 13, 

I scale t u f f i x 1 i 
I no position vectors — follows scalet innediately 4 

scale1_suffixjlisplay scale 1_ditplay + s c a l e j i z e , 
s c a l t j u f f i x j i z t :» 7, 

I narker value label 1 I 
n k r M a b e l j o s i t i r m := s c a l e l j u f f i n j l i s p l a y • s c a l e j u f f i x j i z t , 
nkrt~labelj"isplay :* nkr1__labeljosition • 4, 
nkMabeljTize :* 6, 

i narker real value 1 4 
nkr1j*eal j o s i t i o n :>= nkrMabeljJisplay • nkr_label_size, 
n k r ^ r e a l j i s p l a y :* i i f c r 1 j % a l j o s i t i o n • 4, 
nkr_dnplay_si2e :« 15, 
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I narker inag value 1 1 
nkrt j lnagjosi t ion : » nkr^real j l isp lay • n k r j l i e p l a y j i z t , 
i*rl2i»*fLditpIay :* nkr l_ inagjosit ion * 4, 

I narker t t i n u l u t value 1 tt 
n k r l j t in j o s i t i o n :• n k r l j n a g j i i splay • nkrjf isplayjuze, 
n k r l j t i n j J i s p l a y :« n k r l j t i n j o s i t i o n * 4, 
t t i n j i z e :* 15, ~ 

4 narker stinulus suff ix suffix 1 4 
4 no position vtctore - - fo l loui n k r l j t i n j J i s p l a y innediately 4 

nkr1 j t i n j u f f i x j l i s p l a y :* n k r l j t i n j J i s p l a y * t t i n _ t i z e , 
t t i n j w f f i x j i z e " " : « 5, 

t ttart/ctnter node 1 4 
t t a r t l j n w e j o s i t i o n :« n k r t j t i n j u f f i x j f i s p l a y + s t i n j u f f i x j i z e , 
ttartl"node_ditplay :» s t a r t ! j w d e j o s i t i o n • 4, 
t t i n j i o d e j i z e :* 6, 

4 ttart/tenter 1 I 
I no position vectors — follous start l j o d t innediately 4 

ttart1_diiplay start1_nodtjlisplay * t t w j w d e j i z e , 

t start/center t u f f i x 1 4 
4 no position vtctore — follous s t a r t l j l isp lay innediately 4 

t t a r t l j u f f i x j i s p i a y :* t t a r t l j i i s p l a y • s t i n j i z e , 

4 step/span node 1 4 
t t o p l j w d e j o t i t i o n :• start l j u f f i x j l i s p l a y • s t i n j u f f i x j i z e , 
stopl"nodejlisplay :* i t o p l j w d e j w s i t i o n + 4. 

1 stop/span 1 4 
t no poiition vectors follows stopljiode innediately 4 

stopljl isplay : » stopljTOdejSiipiay • stin_nodejize, 

4 stop/span suff ix 1 4 
4 no position vectors — follows stoptjiisplay innediately 4 

t t o p l j u f f i x j l i t p l a y :* stoplj l isplay • s t i n j i z e , 

h i l i g h t j h l j f f : « stopl j u f f i x .display • t t i n j u f f i x j i z e , 

4 end of channel 1 4 
e n d j h l j w t i t i o n :* h i l i g h t j h l j f f + 1 , 

4 ChWWEL 2 4 4 size constants are sane as channel 1 4 
channel 2 j o s i t i o n :» end j h l j o s i t i o n , 

4 junp over channel 2 4 
junpJhannei2 : » channel2jositio/., 

4 tract update nark 4 
update narkEjosition :* junpjhannel? » 1 , 
wpdate~nark2jlisplay :» update_nark2josition * 4, 

4 traces 4 
trace2josit ion :» u p d a t e j a ^ j ' i s p l a y * updatejark j ize , 
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trace2jfitplay : x traeeZjosition • 4, 

t trace id nark — no position vector, uses last trace point 4 
tracejark2jl lsplay := t race2j i tp lay • trace_size, 

end,trace2 ; » tracejiark2jlisplay • t r a c e j i a r k j i z e , 

tt nenory trace 4 
trace2n_position :* end_trace2, 
trace2n_display : ' trace2njwsition • 4, 

4 marker 1 4 
nkr21 j i o s i t i o n := trace2n_display * traceji ize. 
nkr21 j l i s p l a y :* nkr21 j w s i t i o n + 4, 

4 Barker 2 4 
•kr22j*»itisn : » nkr21 j l i s p l a y * nkrj i ize, 
nkr22j.isplay **• nkr22jiosition • 4, 

4 narker 3 4 
nkr23jwsition :* nkr22jlisplay + nkrj i ize, 
s*r23jlisplay :* nkrZ3jiosition • 4, 

t narker 4 4 
nkr24jwsition :* nkr23jlisplay • nkrj i ize, 
ld*r24jJisplay :» nkr24jwsition • 4, 

4 narker S 4 
intr2Sjosition :<• nkr24jlitplay * n k r j i i z t , 
sstr25_dioplay : « idtrZSjwsition • 4, 

1 narker 6 - gate start 4 
nhr26josition : « nkr25jlisplay * nkrj i ize, 
iaVr26Jisplay : » nkr26j»sition + 4, 

4 narker 7 - gate center 4 
nkr27jjosition :» nkr26jlisplay • n k r j i 2 e , 
nkr27Jisplay nkr27 j o s i t i o n • 4, 

4 narker 8 • gate stop 4 
nhr28josition :« nkr27jlisplay • nkrj i ize, 
nkr28Jisplay : » nkr28josit ion * 4, 

& channel 2 graticule 4 
g r a t i c u l e ! j o s i t i o n := nkr28j'isplay • n k r j i z e , 
jraticule2_display ;* grat icule2josit ion * 4, 

4 channel 2 reference l ine 4 
ref_l ine2josit ion := graticule2jJisplay • graticulejize, 
reOineZjJiiplay : » ref_ l i n e2josit ion • 4, 

h i l i g h t j h 2 : « ref_line2_display • ref_lme j i z e , 

4 paraneter 2 4 
paran2josition : » hilight_ch2 • 1 , 
parar.2Jisplay := paranSjosition + 4, 
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4 nath 2 4 
4 no position vectors — follows f*rm2 innediately 4 

nath2jlisplay : « pa ran2Jisplay • paranj ize, 

4 fornat 2 4 
f s m a t ? j o s i t i o n : * na!h2Jitalty • n a t h j i 2 e , 
fomat2jlisplay : » famat2jwsit ion • 4, 

4 refertce value label 2 4 
ref2 label j w s i t i o n :« fomat2_display • f o m a t j i z e , 
ref2~labelj!isplay :• r e f 2 j a b e l j o s i t i o n • 4, 

4 reference value 2 4 
1 no position vectors — follows ref2_latoel innediately 4 

rcf2 display : « ref2 label display • r t f _ l a b c l j i z e . 

4 reference suff ix 2 4 
4 no position vectors — 

ref 2 j u f f i x j i s p l a y : 
follows ref2 innediately 4 

* n f 2 J i s p l a y • r t f j i z e . 

4 scale/div 2 4 
ocale2josition r * f 2 j u ; f f i x j . i t p l a y * ref j u f f i x j i z e , 
scale2jlisplay :* sxale2jesit ion • 4, 

4 scale suff ix 2 4 
4 no position vectors — follous scale2 bnwdiately 4 

scale2juff ixjUsplay : » seale2j.itplay t o c a i t j i z e , 

4 narker value label 2 4 
nkr2 label j o s i t i o n :• scal t2 juff ix_di tp lay 4 scale j w f f i x j i z e , 
n k r t j a e e l J i s p l a y :« nkr2_laoeljosit ion « 4, 

t narker real value 2 & 
n * r 2 j e t l j w s i t i o n :* nkr2_label j l i s p l a y 4 nkr_label j i2e, 
nkr2~real j l i s p l a y : « n k r 2 j i i a l j o s i t i o n t 4, 

4 narker inag value 2 4 
nkr2_inagjosition : » hkr2_realjlisplay • n k r j l i s p l a y j i z e , 
nkr2jnagJisplay :* n k r 2 j n a g j o s i t i o n 4 4, 

4 narker stinulus value 2 4 
n k r 2 j t i n j o t i t i o n : » nkr2_inag_display • nkr J i s p l a y j i z e , 
nhr2jtin_display : » n k r 2 j t m j o s i t i o n 4 4, 

4 narker stinulus suff ix suff ix 2 4 
4 no position vector* - - follows n k r 2 j t i n j ' i s p l a y innediately 4 

n k r 2 j t i n j u f f i x j , i s p l a y : » nkr2jtin_display • s t i n j i z e , 

4 start/center node 2 4 
start2_nodsjosition :» n k r t j t i n j u f f i x j ' i l p l a y * st in j u f f i x j i z e , 
siart2~nodeJisplay :* start2jtodejosit ion • 4, 

4 start/center 2 4 
4 no position vectors — follous t t a r t 2 j o d e innediately I 

start2jl isplay := start2_nodeJisplay • s t i n j w d e j i z e , 
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4 start/center suffix 2 4 
4 so position vtctore — follows start2j l isplay innediately 4 . 

s t a r t 2 j u f f i x j l i s p l a y :* start2jl isplay • s t i n j i z e , 

t stop/span node 2 4 
Stop2jodejosition : » s t a r t 2 j u f f i x j l i s p l a y < s t m j u f f i x j i z e , 
stop2jiodej'lsplay :* stop2_nodejosition « 4, 

4 stop/span 2 4 
4 no position vectors follows stop2jode innediately 1 

stop2jnplay := stcp2jodej . i splay 4 t t i n j o d e j i z e , 

4 stop/span suff ix 2 4 
4 no position vectors - - follous ttop2jiisplay innediately & 

s t o p 2 j u f f i x j ' i i p i i 7 ^ " = «top2 j l i s p l a y • s t i n j i z e , 

h i l i g h t j h 2 j f f :* s t o p 2 j u f f i x j l i s p l a y * s t i n j u f f i x j i z e , 

4 end of channel 2 4 
endJh2josit ion :* h i l i g h t j h 2 j f f « 1 , 

4 update rau narks 4 
updatej-aujosition := end j h 2 jos i t ion, 
opdatejaujlsplay :* u p d a t t j a u j o s i t i o n * 4, 
Skpdatcjaujizc := 3, 

4 user display 4 
user J i s p l a y :* updatej"aujlisplay + update j - a u j i z e , 

4 end poi i t ion 4 
end j o s i t i o n :* 22FFF, 

4 character set 4 
characterjet : « 23000; 
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n 2n nh" 2nH addr dlacription 

0 0 oooo oooo 100000 alart.diaplay 
10 20 000(1 0014 100014 e r r o r j i o i i t i o n 
M 2! 000E 001C 10001c error.diapjay 
62 124 003E 007C 10O07C = t i t l d j j o a i t i o n 
66 132 0042 00S4 10O0S4 « t i t l e_diap!ay 

11( 232 0074 OOE! 1000E! 9 blar.k~«crten 
117 234 0075 0OE« 10O0EB • funct7on_poaition 
121 242 0079 0OF2 1O00F2 fundion_ditplay 
117 234 0075 OOEB 1000EB • text_poaition 
121 242 0079 00F2 1000F2 text.diaplay 
MS 169! 0351 0ED2 1006R2 > 

Mlry^joaition SSS 1706 0355 oerra 1006FM ,m ry_di»piay 
1413 2S26 0SS5 OEOR 100BOH ,ntry2_poaition 
1417 2S34 05S9 0B12 100812 ffltry2_diiplay 
1977 3554 07B9 0F72 100F72 ,ntry_awajoaition 
19SI 3962 07Bt> 0F7B 100F7B • 

,ntry~,u>e_display 2035 4070 07F3 0FE6 100FEE skll^ o a i t i o n 
2041 4012 07FJ OFF2 100FF2 ski l_di,plJy 
2052 4104 0904 100! 101001 • sk12^oaitifln 
205S 4112 OSOS 1010 101010 a ak12_display 
2066 4132 0SI2 1024 101024 •k20oait ion 
2072 4144 0 ! 1 ! 1030 101030 > sk21_daaplay 
20S3 4166 OS23 104E 101046 E ,k223poaition 
2017 4174 0J2? 104E 10104E » •k22_diaplay 
2037 4194 0S31 1062 101062 «k31 j o a i t i o n 
2103 4206 0137 106E 10106E * ak31_display ' 
2114 4221 0S42 10S4 1010S4 lk32_positien 

211! 4236 OS46 10!C 1010IC •k32_da,play 
212! 4256 0150 1090 ioio«o ak41,pDaition 
2134 426! 0I5E tone 101OFC •k41_diiplay 
2145 4290 0161 10C2 1010C2 s ak42 j o a i t i o n 
214S 429! 0165 10CP. 101 OCR th42Jiaplay 
215S 431! 0S6F 1O0E 1010DE s ,k51 _poilt ion 
2165 4330 0175 10EB 1010ER * akSl.dioplay 
2176 4352 0IS0 1100 101100 , k 5 2 j o s i t i o n 
21 SO 4360 0!S4 110! 10110! • sk62_display 
2190 4380 0!!E 111C 10111C sk61 j o s i t i o n 
2196 4392 0!94 1121 10112! • Sk61_ditplay 
2207 4414 0!9F 113E 10113E S k 6 2 j o s i t i o n 
2211 4422 0IS3 1146 101146 sk62_dispiay 
2221 4442 o>no USA 10115" • SN?1 j o s i t i o n 2227 4454 0!B3 1166 101166 « sk?1_dtsplay 
2238 4476 OSBE 117C 10117C : sk72josition 
2242 44 !4 0SC2 11S4 1011S4 : Sk72_display 
2252 4504 OJCC 119! 10119! = sk!l j o s i t i o n 
225! 4516 0SD2 11M 1011B4 * sk!1_dispiay 
2269 453! 0!00 116S 101 IBB sa!2 josi t ion 
2273 4546 0!E1 11C2 1011C2 = skS2 display 
22S3 4566 OIEB 1106 101106 s k _ h l l i g h t j F f 
22M 456! OSEC HO! 101 ID! - sk'highlight j o s i t i o n 
22!! 4576 0!FO 11E0 1011EO sh~hlghlight_display 
2 3 1 ! 4636 090E 121C 10121C junp_all 
2319 463! 090F 121E 10121E * channoll josition 



861 
4,641,086 

862 
DSCKE«.IIO«.P»1510 

2319 
2320 
2324 

3144 
314S 
3157 
3157 
3161 
3971 
3975 
39S2 
3916 
3993 

400! 
4015 
4019 
4026 
4030 
4037 
4041 
4041 
4052 
4059 
4063 

4631 090F 
4640 0910 
464! 0914 

2330 4660 091(1 
2334 4*6! 091E 

(23! 0C4I 
(296 0C4C 
(314 OC55 
(314 OC55 
(322 OC59 
7942 0FI3 
7950 Of 17 
79*4 OFJE 
7972 0/92 
7981 Of 99 

3997 7J94 0F9C 
4004 KOI OfM 

m i oFn 
1030 OFflf 
K 3 ! Ofl3 
K52 OFM 
KKO Of IE 
»74 ores 
S0S2 OfC9 
I09( Of DO 
1104 Of 04 
111! OFOS 
1126 OfOf 

(063 12121 17RF 
(067 12134 1713 
(077 12154 17KI 
(07! 12156 17BE 
(012 121(4 17C2 
(090 121S0 17CR 
609! 1219( 1702 
(102 12204 1704 
(111 12222 170F 
6115 12230 17E3 
6119 12231 17E7 
6133 12266 17F5 
6139 12271 17FB 
6143 12216 17FF 
6156 12312 1S0C 
6163 12326 1S13 
(167 12334 1117 
(173 12346 1110 
(177 12354 1121 

15 30 OOOF 
£152 12384 1!30 
6196 12392 1134 
6211 12422 1143 
6215 12430 1M7 
6221 12442 1S4D 
(236 12472 1S5C 
6241 12482 1161 
6245 12490 1165 

121E 10121E • 
1220 101220 ' 
1221 10122! ' 
1234 101234 • 
123C 1012X i 
1190 101190 < 
119! 101191 ' 
1KW 101 IBB > 
1IM 101UW < 
1»2 101182 i 
1F06 101F06 
1F0E 101F0E 
1F1C 101F1C 
1F24 101F24 
1F32 101F32 
1F3R 10IF3F4 
1F4I 101F4I 
1F50 101F50 
1F5E 101F5E 
1F(C 101F66 
1F74 101F74 
1F7C 101F7C 
1F1B 101F1B 
1F52 101F52 

imo I O I F » 
1FM 10IFM 
1FK 101FF* 
1F1E I01FSE 
2F5E 102F5E 
2FE( 102F66 
2F7FI I02F7I 
2T 7C 102F7C 
2FH 102FM 
2F94 102F94 
2FB4 102FFM 
2FFC 102FK 
2FSE 102FK 
2FC6 102FC( 
2FCE 102FCE 
2FES 10ZFER 
2FF6 102FF6 
2FFE 102FFE 
3011 103011 
3026 103026 
302E 1O302E 
30311 10X31 
3042 103042 
001E 10001E 
X60 103060 
306! 10X61 
X!6 10XS6 
»!£ 10XIE 
X9B 10X9R 
XI! 10X1! 
XC2 10XC2 

x e n IOXCB 
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' junp_chonncl1 
• wpdatsjarkl j o s i t i o n 
' «pdatsj»ark1_ditplay 
> t r o u t j o o i t i o n 
' t r o c t i .disp lay 
• tr*ce_nark1 j o s i t i o n 
' tracojiarkl j ' i e p l a y 
' s n d . t r o c l 
' t r a c a l K j o s i t i o n 
• tr*coln_diopljy 
' iskrll j o o i t i o n 
« l*M1_4inl*y 
> n k r l Z j o s i t i o n 
« nkrt f j ' iop loy 
» nkr13josit ion 
' «itr13_li»«l*y 
' iaVr14jooition 
» i*ri4_«xa«l*y 
• n«r15josition 
• nkr15j'isplay 
• nkrl 6 j o s i t i o n 
= nkrKj ' lsp loy 
• nkrl 7 j o s i t i o n 
• i*r17_diopl*y 
• K k f i l j e t i t i o n 
* Hkr1l_diaf lay 
» o r s t i c u l t l j o s i t i o n 
• grat iculc l j ' lsplay 
« r t f _ l i n t 1 j o s i t i o n 
« n f ~ l i n t 1 display 
* kili*T_Ch1 
> poranl j o s i t i o n 
> poranl j ' i o p l j y 
* M t h 1 _ i i o p l * y 
« f e n u t l j o o i t i o n 
a f o n u t l J i s p l a y 
* raf l l a b t l j o s i t i o n 
* r s i O a b o l j U s p l a y 
» r»f1_diapl»y 
» r t f l j u f f i x j ' i s p l a y 
> scalal j o s i t i o n 
» scalsl j l o p l o y 
a a c a l o l j u f f i x j i s p l a y 
a n k r l _ l o b o l j o s l t i o n 
* «krl~iabtl_diaplay 
> n k r 1 ~ r t i i j o e L t i o n 
• i*r1~r,al_diaplay 
» l*p_diaplay_»i« 
" nkrT_inagjoaition 
« *krl~ii»g_di«play 
' s t a r t l j o d t j o s i t i o n 
» atart1~iwde_di,play 
* s t a r t l "display 
• s t a r t l j u f f i x j i s p l a y 
» s t o p l j o r k j o s i t i o n 
* ,top1_nod«_diaplay 
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10115 20370 
10190 20310 
10194 203!! 
10200 20400 
10215 204X 
10220 20440 
10221 20442 
10221 20442 
10225 20450 
10224 2044! 
12217 24574 

27C9 4f92 
27CE 4F9C 
2702 4FB4 
270! 4FS0 
27E7 4FCE 
27EC 4F0! 
27E0 4F0B 
27E0 4F0R 
27F1 4FE2 
27F0 4FE0 
ZFFF 5FFE 
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104F92 « atart2_wjFfix_di,play 
104F9C * Stop2_ n o d * josition 
104FFH * ,tep2~Mdc diaplay 
104FEO » «op2^di«pI»y 
104FCE * «top2 auffix diaplay 
104FD! » h i l i 9 h t j h 2 j f f 
1O4F0R * , n d j h 2 j o s i t i o n 
104F0S » updat*_ra*ijosition 
104FE2 ' updatt^raM.diaplay 
104FE0 « user_display 
105FFE * ind_poaition 

istKEi.inm.PDisio 

(2S1 12S02 
( 2 H 12532 
(271 12542 
(272 12S44 
(272 12544 
(272 12544 
6273 12546 
(277 12554 
(213 125(6 
(217 12574 
7097 14194 
7106 14212 
7106 14212 
7110 14220 
7920 15140 
7924 15141 
7931 151(2 
7935 15170 
7942 15114 
7946 15192 
7953 15906 
7957 15914 
7964 1 592! 
7961 15936 
7975 15950 
7979 15951 
73W 15972 
7990 159SO 
7997 15994 
1001 1(002 
•001 16016 
B12 1(024 

10012 20024 
I N K 20032 
10026 20052 
10027 20O54 
10031 200(2 
10039 2007! 
10047 20094 
10051 20102 
100(0 20120 
100(4 2012! 
10061 20136 
10012 201(4 
1001! 20176 
10092 201*4 
10I0S 20210 
10112 20224 
10116 20232 
10122 20244 
10126 20252 
10141 20212 
10145 20290 
10160 20320 
10164 2032! 
10170 20340 

1166 3006 103006 
1171 30F4 1030F4 
1I7F 30FE 1030FE 
l i n 3100 103100 
1U0 3100 103100 
11*0 3100 103100 
1U1 3102 103102 
1115 310B 10310R 
1 « l 3116 103116 
t t l f 311E 1031 IE 
I D 3772 103772 
1BC2 37M 1037(4 
1IC2 3714 103714 
1IC( 371C 1037K 
1EF0 30E0 1030C0 
1EF4 30EI 1030C! 
1EFI 3tF( 103OF6 
1EFF 30FE 1030FE 
1fO« 3E0C 103EOC 
1F0B 3E14 103E14 
1F11 3E2Z 103E22 
1F15 3£2fl 103E2B 
1F1C 3E31 103E31 
1 F » 3E40 103E40 
1F27 3E4E M3C4E 
1F21 3E56 103E54 
1F32 3E64 103E64 
1F36 3E6C 103E6C 
1F30 3E7P. 10X71 
1F41 3EI2 103EI2 
1F4I 3C90 103E90 
1F4C 3C9I 103EM 
271C 4E3! 104E31 
2720 4E40 104E4O 
2721 4ES4 104E54 
2721 4E56 104E56 
272F 4E5E 104E5E 
2737 4E6E 104E6E 
273F 4E7E 104E7E 
2743 4E16 104EK 
274C 4E91 104E9I 
2750 4ER0 104EB0 
2754 4ER! WEB! 
2762 4EC4 104EC4 
27(1 4EO0 104E00 
276C 4E0I 1O4E01 
2779 4EF2 104EF2 
2710 4F00 1O4F00 
2714 4F0! 104F0! 
271B 4F14 104F14 
27IE 4F1C 104F1C 
2790 4F3B 104F3B 
27R1 4F42 104F42 
2700 4F60 104F60 
2794 4F6! 104F6! 
27BR 4F74 104F74 
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« stoplj l isplay 
• atopl suff ix display 
= hi l io>t_ct>1jff 
• o n d j h l j o s i t i o n 
• cnonnol2josition 
> ji*spjnannti2 
> updettjsrk2 j o s i t i o n 
* ioydatt~nark2Jlisplay 
* t r a c t 2 j o s i t i o n 
* tracc2_display 
• tractjurx2_display 
> tnd_tract2 ~ 
• t ract2njosi t ion 
* tracs2njlioplay 
• idtr21 j o s i t i o n 
• l*r21jliaolay 
• iskr22josition 
* lskrZ2jlioplay 
* nkr23josit ion 
* nfcr23jlisplay 
» nkr24josit ion 
a idtr24 j l isp lay 
"nkr25 j o s i t i o n 
a i*r2Sjlisplay 
a nkr2f j o s i t i o n 
• io>r2C_display 
* Nkr27joeition 
» nkr27j'isplay 
> nkr21 j o s i t i o n 
> isxr2lj , isplay 
* g r a t i a i l a 2 j o * i t i o n 
> Sr,ticult2_dioplay 
» r t f _ l i n o 2 j o o i t i o n 
> n f ~ l i n t 2 display 
« h i l lgnt j h 2 
> p«ra*t2josition 
• paran2j'isplay 
' MtnZj'isplay 
> f o m a t 2 j o s i t i o n 
« fomat2j ' isplay 
* r t f 2 _ l a b * l j o s i t i o n 
« rof2"i»btl_display 
» rsf2j ' isplay 
» mf2_suffixj ' isplay 
» ocalo2jooition 
> scal«2_display 
* scale2_suffixj'isplay 
• nkr2_labcljosit ion 
* nkr2~l»bcl_display 
« nnr2~r ,a l josi t ion 
" nhr2*raal J isplay 
* n H r 2_inasjositlon 
» nkr2~inao_display 
» starl2_nodejolit ion 
« otart2jodej^ispIay 
» start2~display 

F5OlEE«.UC*K.FD!510 

IFILE cscpsen.uopk: 
•FILE fKnwiO.uork: 
IFILE fserotnl.tiork; 

IHU, DEC 22, 19!3, 10:56 BH PBCE 1 

I for scrtsn constants & 
1, for print_atring, blankj"iaplay, stc. 4 

I for string irrty% and alphas 4 
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'job screer.,librn.pd8S10,uork;outclassa
t1 

'continue 
•purge yscreen 
•build yscreen; rec»-1276,,v,ascii 
•ed 
* u e nen. work 
f xtcreen 
v/{{ displayljiositionljunp [blank tcreenJJ/d 
/̂INTEGER COHSTAHT/d 

1,lt/IHTEGER COHSTRNT // 
l . l i / n i - ra - r -O - r ) . *» / / 
M s / I / . / 
•*/,/;/ 
Oa 
n68XL,P BECIN 
IFILE etcreen.uork; 
BUST; 
INTEGER TRBLE yecrten : = 

ii 
ENDS 

uq xtcreen 
!c*n64k xtcreen,,yscreen 
led 
e yscrecn 
)u utereen.uork 
uq xsereen 
fpurge dicrvcn 
Ibuild o*creen;rec«-12?6,,v,ascii;nocctl 
! f i l e input«xscreen 
•f i le sutput*dtcreen,old 
•run pscreenp.uorfc 
•purge xtcreen 
•purge yacreen 
•ed 
e dtcreen 
uq 
•te l l librn.pd8510; 
! t e l l ucc.pd8510: == 
!eoj 

E I M I I I I : jtcreen done 
j screen done 

864 
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4 for keypadjsuffixjuze & 

l)68Kl,P, "screen" 
DEGIN 

IFILE cditp lay. work; 
IFILE fditplay.uork; 
•FILE fdisply2.uork; 
IFILE fdiaptbl.uork; 
IFILE cscreen.uork; 
IFILE fiocnfig.uork; 
t f l l l cactive2.uork; 

RLPHR PROCEOURE i n i t j , t ring (string, nax_length); 
VRLUE string, nax length; 
RLPHR string; 

BYTE nax_length; EXTERNRL; 

1 t i t l e 4 
GLOBRL BYTE ARRAY t i t l e a r r a y [ - 1 : t i t l e size] ; 
GLOBAL ALPHA t i t l e ; 
4 error 4 
GLOBAL BYTE ARRAY error array[-1:errer size]; 
GLOBAL ALPHA error; 

4 function 4 
64J08AL BYTE RWAY function array[-1:function t t r i n g size] ; 
GLOBRL ALPHA function; 

*t entry 4 
GLOBAL BYTE raWRY entry array[-1:entry ttnng_aize*keypad suffix size]; 
GLOBAL ALPHA entry; 
GLOBAL BOOUHK entry_fl ip_flop; 

4 entry_aux 4 
GLOBAL BYTE ARRAY entry aux arrey[-1:entry aux aize]; 
GLOBAL ALPHA entry aux;" 
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IEJECT; 
COtWEHT 
tttttKt*tktttttlttttttttKt:»t*wt**t**l 

INTEGER TABLE screen_tabie : = 

4 error & 
dg_no«ch2_neu_adr, e r r o r j j o i i t i o n , errorj-og, error_col, 
dg2jnp_ntO f l r~ s T r c r j i i s p l a y , error_ditpIay*errcr_sTre, 

4 t i t l e 4 
dg_no«ch2_neu_adr, t i t l e j i o s i t i o n , t i t l e _ r o u , t i t l e _ c o l , 
dg~jnp, title_ditplayjt»t»,e_nze, 

4 blank screen 4 
dg_setattribute_neu_adr, blankj-creen, eod, 
dgjetattributejieiTadr, 1 , nop, 

4 function 4 
dg_novtch2_neu_adr, function j i o s i t i o n , function_rou, functionjzol, 
dg_jnp_new~adr7 function j l isp lay , function_dispIay*function_stze, 

4 entry 4 
dg_novech2_neu_adr, entryj josit ion, entry_n.ii, entry_col, 
d__jnp_neu~adr7 entry_display, ent ry j l isplay* entryjuze, 
dg_novech2~neu_adr, entry2_pDsition, entry_rou, entry_col, 
dgjnp_MiTadr7 entry 2 j l isplay, entry2.diiplay*entry_size, 

4 entry aux 4 
dg_novech2_neu_adr, entry_aux_positiDn, entry_aux_rou, entry_aux__col, 
dg_jnp_neu~adr, entry_aux_dltplay, tntry_aux_diiplay»tntry_aux_sizt, 

& enhancenent annotation 4 
dg_novech2_niu_*dr, d i r t y j i o n t i o n , dirty_rou, enhancenent j : o l , 
dg_pnntch7 '7 ' " 

dg_nDvechj,ei<_adr, gatingjiosition, gating_rou, enhancenentjol, 
dgjir intch, ' , 

dojtovechj,ew_adr, correctionjiosition, correction_rou, enhancenentjol, 
d g j r i n t c h , 

dgj)Qvechjieuj,dr, averagingjiosition, averaging j - o u , enhancenent_col, 
dgjjr intch, 

dg_novech^neu_adr, snoothmgjjgsition, snoothing_rout enhancenent_col, 
dgjirintch, *", 

dgjwwecr.jiei._adr, delayjjosition, delay_rou, enhancenent_col, 
d__printeh, 

dg_novech<_neu_adr, nathjosi t ion , nath_rou, enhancenent_col, 
dgjir intch, 1 , 
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trgjwvechjwu_adr, extemaljioeition, extemal_rou, enhancenent_col, 
dgjjrintch, 1 , 

dg_novech_neu_adr, offset_position, offset_rou, enhancenent_col, 
dg_printch, ' " , 

& SOFT KEYS 4 

4 skll 2. 
dg_nove2j.tt._adr, sk11_positlon, sk_x, sk11_y, 
dgjjrintch, n u l l , 
dgjjrintch, nu l l , 
dg_jnp neu adr, sk11 display, skit displaytskl size, 
4 skt2 4 ~ 
dg_nove£_neu_adr, skl2j«.sition, sk_x, sk12_y, 
dg'jnp neu_adr. sk12_display, ski2jlisplay«sk2jtize, 

4 «k2t 4 
d__nove2j.ei_edr, tk21jjosit ion, sk_x, sk21j/, 
dgjirintch, n u l l , 
dgjjrintch, n u l l , 
dg_jnp neu adr, sk21 display, sk21 display+sk1 size, 
4 sk22"4 
d_jwt2_neii_*dr, tk22jiosit ion, tkje, skZZjy, 
dg.Jnpjutu adr. sk22jlisplay, sk22_display*sk2_size, 

4 tk31 4 
d__nove2_neiijidr, sk31 j i o s i t i o n , sk_x, ak31j/, 
dgjjrintch, n u l l , 
dgjirintch, n u l l , 
dgjnp neu adr, sk31 display, sk31 displ ay «sk1 size, 
4sk32"4 
d_jwve2jhN_adr. sk32jwsition, sk_x, sk32j-, 
dgji^jveu_adr, sk32jlisplay, sk32_5isplay*sk2_size, 

4 sk41 & 
dgjoveZjeujidr, ak41_poiition1 skj t , ak41_y, 
dgjirintch, n u l l , 
dgjirintch, n u l l , 
dg_jnp neu adr, sk41 display, sk41 dliplay+lkl size, 
4 sk42"l 
dg_nove2ji«u_arfr, sk42j)osition, skje, t*42_y, 
dgjnp_neu_adr, sk42_display, sk42jJisplay*sk2_size. 

4 sk51 4 
og_no«2jieu_adr, tk51jiosition, skjt , sk51j/, 
dgjirintch, n u l l , 
dgjirintch, n u l l , 
dg_jnp neu adr, sk51 display, sk51 display*sk1 size, 
4 sk52"4 " 
dgj»»e2jieHjidr f sk52j»osition, skj<, sk5?j», 
dg_jnpj.eujtdr, skS2_display, $k52jlisplay*sk2_size, 

4 sk&l 4 
dgj«ve?j>e.i_adr, sk6>jiosition, skjt , sK61_y, 

http://entry_n.ii
http://dgjwwecr.jiei._adr
http://dg_nove2j.tt._adr
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d g j r i n t c h , n u l l , 
d g j r i n t c h , n u l l , 
dgjnp neu adr, tkfil display, sk61 display»sx1 size, 
I sk62~4 
d g j o v t 2 j e w j d r , s h t t t j o t i t i e n , t k j , sk*2jr\ 
*\)riB nan adr. skS2jisplay, sfce2Jisplay*s*t2jize, 

4 tk 71 4 
dgjove2jewjdr , sk71 j o s i t i o n , t k x , skTljr , 
dgjir intch, n u l l , 
dgjir intch, n u l l , 
dgjnp neu adr, ak71 diaplay, ek71 ditplay**M size, 
i sk72~4 
dg_nove2jveujKJr, s k 7 2 j o t i t i o n , t k j , e k 7 2 j , 
dgjiwj»iy.adr, tk72jlieplay, sk72jlsplajy+ik2jize, 

4 t*X1 1 
e ^ n o v t 2 j e u j d r , sk81 j o s i t i o n , t k j , tkJ1_y, 
d g j r i n t c h , n u l l , 
d g j r i n t c h , nu l l , 
dgjnp neu adr, tkSI display, skl l display+ekl size, 
i mz & 
d__nove2j»ujKjr, ak42j»sitlon, s k j t , S*J2_y, 
•gjnpj jewjdr , t k l 2 J i s p l a y . sU?J i tp lay+e*2j izc , 

4 skjui jhl ight 4 
d g j i t a t t r i J w t e j w w j d r , ek_hilight_off, d invff , 
o g j w v t 2 j t u j d r , t k j i g h l i g f t t j w s i t i o n , s k j , sfcJ2j'i 
dg'mo new adr. skjughl ieht j l isplay, 

skj^ghl ightJisplay*skji igh l ight j u r e , 

4 junp a l l 4 
d g j e t a t t r i b u t t j e w j d r , j u n p j i l l , nop, 

4 CHAHHEL 1 4 

4junp1 4 

dg_tetatt r i b u t t j * w 

4 tracel 4 
dgjave2j\eujdr, trace1_position, t r a c e l j t , t r a c e l j / , 
dg_jnpj.su_adr, tracel j l t p l a y , t racel j i isplay*trace_sin, 
4 trace narki 4 
dg_jnp_neu_adr, tracejiarkl j w s i t i o n , tr*cej«rk1 j l isplay* tracejiark_size, 
4 trace update nark 4 
d g j n p j e u j d r , update j a r k l j o s i t i o n , 

updatejarfc l j i tp laytupdatej iarkj ize, 
4 traceln 4 
d g j o v e 2 j e u j d r , tracelnj iosit ion, tracel n j , tracel n j , 
d g j n p j e u j d r , trace1n_dnplay, traceln_displayttracej.ize, 

5 narkers 4 
d g j n p j e u j d r , nkrl l j w s i t i o n , nkrll jJisplary+nkrjize, 

.adr, junpjhannell , nop. 
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d g j n p j e u j d r , 
d_Jnp_newjwir, 
d g j n p j e u j d r , 
d g j n p j e w j d r , 
rig_jnp~new~adr, 
*g_jnp~new~adr, 
de mo new adr. 

nkrl2 j i o s i t i o n , 
nfcrl3j»sition, 
nkr14 j w s i t i o n , 
nkrl 5 j w s i t i o n , 
nfcrKjwsit ion, 
nkrl7_position, 
nkrl t j w s i t i o n , 

nkrl 2jlisplay •nkr j i za , 
nkr13~display*nkr~size, 
nkr14 j l isp lay *ie<rj izt , 
nkrl S~display*nkr~sizt, 
n k r t f j l splay*** r j i z e , 
nkrl 7jU spl ay* i*krj ize, 
i*r1ljlsplay*r»krjize, 

4 graticule 1 X 
dgjove2j»ewjdr, g r a t i c u l c l j w s i t i o n , xgrat, ygrat, 
djjnpjieVjdr, graticule 1 j l i s p l a y , graticulel_display*graticule_sizi, 

4 ref l ine 1 4 

d g j n p j e u j d r , r t f j i n e l j w s i t i o n , refjUne1jatplay*ref j i n e j i z t , 

4 h i l ight 1 4 

e ^ j t t a t t r i s u t e j w w j d r , h i l ight j M , dinofr, 

4 paraneter 1 4 
dgj*ovectejeujdr, pa rawl j w s i t i o n , paran_reu, p a r a n l j o l , 
dg jnp new adr. pa rani j l i s p l a y , paran1j.isplaytparanj.i2e, 
I nath 1 4 

d-jJnp new, adr, nathlj l isplay, MtMjfitpiay**ath_*ize, 

4 fomat 1 4 
dgjwvecltf j e u j d r , fomatl j o s i t i o n , paran row, f o r t u r t l j o l , 
de I wo new'adr. fomatl j l i s p l a y , fornatl j l isplay* fsmatjTize, 
4 reference value label 1 & 
dg_ntwech2j»wjwJr, ref l^ laoel jwsi t ion , ref_row, r e f l j o l , 
dg_jnpjtjeujsdr, refMaeel j ' isp iay , r e f l j a s e i j i s p i a y * refj\ae*l j i z e , 
& reference value 1 4 
e^_jnp_newjwJr, refl j l isp lay , refl j l isplay+ref _siz* ( 

4 reference suff ix 1 4 

sVj_Jnpj*ew_adr, ref 1_suffixjlisplay, ref 1 j u f f i x j i i p l a y * r s f j u f f i x _ s i z e , 

4 scale 1 4 
dejwvtch2jewjdr , scale l jwsi t ion , t c a l t j o w , scale1_col. 
s^Jnpjtewjwjr, scalel j l i s p l a y , scalel jt isplay* scale j ize , 
4 scale suffix 1 4 
d__jnp_newjMJr, scalel_euffix_display, 

scalel j u f f ix jf isplaytscalc.euffix_size, 
4 narker display 1 4 
dg_novech2_newjw'r, nkr l_ laosl jwsi t ion , nkrj-ow, n k r l j o l , 
dg jnp new adr, nkrl_label_display, nkrl j\aotl_display*nkr_iabel_aize, 
4 narker real value t 
dgjovteh2jewjdr , nkrl j t a J j o s i t i o n , nkrj-ou, nkrl j e a l j o l , 
dg'jnp new'adrT nkrl j e a l J i s p l a y , nkrlj»aljlisplay*i*rj(lsplayj.iz«, 
4 w r i e r inaginary value 4 
dgjtovtch2jewjdr, n k r l j n a g j e a i t i o n , nkr_rou, n k r l j n a g j o l , 
dg_jnpjiew"adr, n k r l j n a g j i s p l a y , rtr1_iMj_diiplay*nkrjJisplay_size, 
4 narker 1 stinulus value 4 
dg_novech2_neu_adr, n k r l j t w j w s i t i o n , r e t r j t i n j-ou, nkrl j t m j o l , 
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d g j n p j e u j d r , ftkr. j t i n j i t p i a y , 
nkrTjitin_diaplay*stin~size, 

4 narker 1 stinulus suffix 4 
d g j n p j e u j d r , nkrl j t in j u f f i x J i s p l a y , 

n k r T j t i n j u f f i x J i s p l a y * s t i n j u f f i x j i z e , 

4 start/center node 1 4 
dgjwvech2_neujdr, s t a r t l j o d e j o s i t i o n , start_rou, s t a r t l j e l , 
d g j n p j e u j d r , s t a r t l j o d e J i s p l a y , s t a r t l j n w e j l i s p l a y + s t i n j o d e j i z t , 
4 start/cinterl 4 
d g j n p j e u j d r , t t a r t l j i s p l a y , start l J* isplay*st in j ize , 
4 start/center suffix T 4 
dg_jnp j e u j d r , s t a r t l j u f f i x J i s p l a y , 

s t a r t l j u f f i x j i i p l a y * s t i n j u f f i x j i z e , 

4 stop/span node 4 •* ~~ 
dgjovech2jeujdr , s t o p l j o d e j o s i t i o n , stopjxu, t t o p l j o l , 
dg_jnp new_adr7 s topl jwdt j l isp lay , stop1j»oe»jlisplay*itinjiodejize, 
4 stop7span 1 4 
dgjnp newjdr, stoplj l isplay, stoptjUsplay*stin_size, 
4 stop7span t u f f i x 4 
do ino new adr. stopl j u f f ix j " isplay , 

stop! j u f f i x j * i s p l a y * s t i n j u f f i x j i z e , 

4 h i l ight 1 off 4 

d g j e t a t t r i b u t e j e w j d r , h i l i g h t j h l j f f , d i n t f f , 

4 CHAHHEL 2 4 

4 junp2 4 

dj_tetattnbute_newjdr, jwnpjnannel2, nop, 

4 trace? 4 
d g j o v e 2 j e u j d r , t r a c e 2 j o t i t i o n , t r a c e 2 j , t r * c e 2 j , 
d g j n p j e u j d r , trace2_display, t race2_ditpl jy*tracej izt , 
4 trace2 nark 4 
d g j n p j e u j d r , t racejarfc2J isplay, t racejtarWj l isplay*tracejarkj ize , 
4 tract2 update nark 4 
dg_jnpjewjdr, updatejarfc2josition, 

updatej7a rk2_disp lay tupdatejia r k j i z e , 
4 trace2n 4 
dgjove2_neujdr, trace2njosit ion, t r a c t 2 n j . t r a c e 2 n j , 
d g j n p j e u j d r , trace2njlispiay, t race2nj l i tplay*tracej ize, 
4 narkers 4 
d g j n p j e u j d r , nkr21 j o s i t i o n , nkr21_ 
d g j n p j e u j d r , nkr22josit ion, nkr22. 
d g j n p j e u j d r , nkr23josit ion, nkr23. 
d g j n p j e u j d r , nkr24jwsitlon, nkr24_ 
d g j n p j e u j d r , nkr25jwsition, r*r25. 
d g j n p j e u j d r , nkr2Gjosition, nkrZ6[ 
d g j n p j e u j d r , nkr27josit ion, nkr27_ 
d g j n p j e u j d r , nkr2SjositlDn, nkr28^ 

4 graticule 2 4 

display * t * r j i z e , 
displaytnkrjtize, 
.di splay * n k r j i z e , 
'displ ay* nkr j i z e , 
'display+nkrjize, 
display * n k r j i z e , 
'display+nkrjize, 
display* n k r j i z e . 
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d__nove2jewjdr, graticule?jot i t ion, xgrat, ygrat, 
d g j n p j e u j d r . graticult2Jitplay, graticuic2Jiiplay*graticulejize, 

4 r t r l ine 2 4 

d g j n p j e u j d r , r e f j i n e 2 j o s i t i o n , r e f _ l i n e 2 j i s p l a y * r t f j i n t j i z e , 

4 highlight 2 4 

d g j e t a t t r i b u l t j t e u j d r , h i l i g h t j A 2 , dinoff, 

4 paraneter 2 4 
dg_novech2j*ewjdr, para«2 josition, paranjow, paran2jol, 
dgjnp_ncw~adr7 paran2Jisplay, paran^j'isplaytparanjizc, 

4 nath 2 4 

d g j n p j e u j d r , nath2jlisplay, nath2jlisplaytnathjize, 

4 fomat 2 4 
dg_nsvech2jiewjdrl fornat2 josi t ion, paranj-ow, fomat2jol, 
d g j n p j e w j d r T femat2jlisplay, fornat2_dispiaytfsmatjizi, 
4 reference value label 2 & 
d g j o v e d w j e u j d r , r t f 2 j ^ a b e l j w t i t i o n , refj -ou, ref2 jol , 
dgjnpjew~adr7 ref2j\abeljlitplay, n f 2 j a b e l j i s p l a y * r t f . . l a b e l j i z e , 
4 refertrtce value 2 4 
d g j n p j e u j d r , r t F 2 j i t p l a y , rtf2j'isplay»refjizt, 
4 reference suffix 2~4 

d g j n p j e u j d r , r e f 2 j u f f i x j , i s p l a y , r e f 2 j u f f i x j ' i s p l a y * r e f j w f f i x j i z e , 

4 scale 2 4 
dgvnovech2jeujdr, scale2 josition, scalt jow, tcale2jol , 
dgjnp_neujdr7 tcals2jtitplay, scale2jlisplay*scalejize, 
4 scale suffix 2 4 
d g j n p j e u j d r , scale2juffixj*isplay, 

s c a l e 2 j u f f i x j ' i a p l a y * s c a l e j u f f i x j i z e , 
4 narker display 2 4 
dg_novtch2 neu adr, nkr2 label j o s i t i o n , nkrjow, nkr2jol, 
dgjnpjew~adr7 nkr2_labtljlisplay, nkr2_label_display+nkr_labeljize, 
4 narker real value 4 
dg_novtch2jewjdr, n h r 2 j ^ a l j o s i t i o n , nkr_rou, n k r 2 j e i l j o l , 
dgj«pjewladr7 nkr2j^alJisplay, nkr2_rsaljlisplay*nhrjlisplayjize, 
4 narker inaginary value 4 
s^novtch2jewjdr, nhr2Jnagjotition, nkrjow, nkr2_inag_col, 
dgjnp_n«u~adr7 nkr2_inag_dlsplay, nkr2jlnag_displ*y*nkr_diiplayjize, 
4 narker 2 t t i n u l u t value 4 
dg_novech2jeujdr, n k r 2 j t i n j o s i t i o n , n k r j t m j ' o u , n k r 2 j t i n j o l , 
dg_jnpjeujdr7 n k r j j t i n j ' i s p l a y , 

n k r 2 j t i n j , isplay*st inj ize, 
4 narker 2 stinulus suffix 4 
d g j n p j e u j d r , nkr2jt in juff ixj" isplay, 

n k r 2 j t l « j u f fix_display*stin~suf f i x j i z e , 
4 start/center node 2 4 
dg novech2 neu adr, itan2 node j o s i t i o n , start j -ou, start2jol , 
dgjnp neu"adr7 start2 node display, start2 nodejJisplay«stinjodejize, 

http://paran1j.isplaytparanj.i2e
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4 start/center 2 4 
dg_jnpj.eu_adr, start 2jfi splay, start2_diiplay*stin_tire. 
& ttart/tenter t u f f i x 2 4 
i \ jnp new adr, start2_suffix_display, 

atart2_suffixjJisplay«stinjwjffixj.ize, 

4 atop/span node 2 4 
dgjK>vech2j>e«_adr, stop2jwdejiotition 1 stop_rou, *top2_col, 
dg~jnp neu_adr7 ttop2jiode j l i sp lay , etop2_nodejlisplay«ttinjiodej.ize, 
4 ttop7span 2 i 
dg_jnp neu_adr, stop2_ditplay, stop2jJisplayntinjuze, 
4 atop7span suff ix 2 4 
dg_jnpjieu_adr, stop2_suffix_display, 

Btop2jMjffix_diipltytstin_suffix_size, 

4 h i l ight 2 off 4 
a__setattributtj ,eujwjr, hilight_ch2_eff, dinoff, 

- 4 update rau nark 4 
dt; jnp neu adr, update_r»u_pos.lion, 

updaie_rau_dnplay*update_ra«_size, 

4 user display & 

ek, \np neu, adr, userjiisplay, endjwsition, 

dg_stop; 

868 
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*ttt«.ttt**l!tt 

EXTERHRL SPECIFICATION FOR print_string 

FUHCTIOH: to ur i te a string into the display nenory, taking care of 
a l l junp linkages between display blocks. 

DECLRRRTIOK nffORtfflllON: 
PROCEDURE print stringtstring.blocklength.block) 

VRLUE string,blocklength,block 
IHTEGER blocklength,block 
RLPHR string 

IHPUT: block integer 

blocklength integer 
string alpha 

word offset of block fron start 
of display ran. 
nax nunber of words in block, 
string to be displayed. 

EXTERHRL EFFECTS: none 

COflnEMTS: The blocks are defined in f i l e FSCREEN. Each block is 
preceeded by a positioning vector. Each block i s 
is expected to terninate with a 4i»j.l»y junp to the 
location innediately follouing the block 
(blocktbloeklen • positioning vector for the next block). 
Note that the junp is not required i f the string f i l l s 
the entire block, since i t has the sane result. 

Zn order ts avoid extraneous vectors on the display 
during the write operation, the terninating junp should 
be entered f i r s t , and the string entered fron last 
character ts f i r s t . 

LOGIC IHFORWITItJH FDR print .str ing 

nODULIS CALLED: printch 

INITIRL REFINEnEHT: 

IF strinq length < blocklength THEN 
block[string_length + 1] := display junp to block*blockiength. 

FOR index := eno_of_string TO beginning_of_string DO 
blockfindexj :» string! index J. 4 uatch for strmg_length«0 4 

PROCEDURE print string(string,blocklength,block); 
VALUE stringTblocklength,block; 
IHTEGER blocklength,block; 
ALPHA string; 

SSCREEN.UORK.P08510 THU, OEC 22, 1983, 10:57 Art 

BEGIN 4 p r i n t j r t r i n g 4 
COHflEHT does not check to nake sure string length is not greater 

than blocklength; 
INTEGER i . a ; 
BYTE POINTER ptr ; 
DDUBLE stringaddr * string; 

STPNTR(ptr.stringaddr); 

i .*» p t r ( 0 ] ; 
IF i 3= blocklength THEN 

BEGIH 4 i f 4 
IF i > blocklength THEN 

i := blocklength; 
END 4 I f 4 

ELSE 

4 seldon >= blocklength 4 

4 ELSE is faster than 
4 THEN portion. 

. . jnp(block4i, blocktblocklength); 
UHILE i > 0 DO 

BEGIH 4 uhile 4 
a :» printch(blDck*i-1, p t r f j ) ) ; 
1 := 

EHD while; 
END; 4 print j U r i n g 4 

4 u m » l l y < blocklength 4 

SSCREEN.UORK.PD8510 

REJECT; 
connENT 
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* allow about 10 locations in "block" for each character, 
i 
* w i l l not handle characters that contain junps or junp subroutines. 
* 

ENTRY; 

:= Z3000;4 offset to base of jnp t b l 4 
: « ICOOO, 
: » 14000, 
: » 1,2000, 
: « ZCOOO, 

PROCEDURE print big string(string,blocklength,block); 
VALUE string.blocklength, block; 
IHTEGER blocklength,block; 
ALPHA t t r i n g ; 
BEGIH 4 print big string 4 

IHTEGER CONSTANT jnp table 
INTEGER CONSTANT junp 

loadxy 
return 
opjtask: 

IHTEGER 

rtn_op_nask;e lEOOO, 
junpjiask :* X3FFF; 

ch, 
block_tnd, 
coord, 4 x or y coordinate 4 
fron, 4 ditplay generator address in char, tet 4 
to; 4 ditplay generator destination address 4 

INTEGER dg data; 
INTEGER POINTER d_J.tr; 
BYTE POINTER t t r ; 
DOUBLE ttringaddr * string; 

STPHTR(str,stringaddr); 
$TPNT«{dgjjtr, AORS(dgran) J; 

block_end :& block * blocklength; 4 not testing for excess lengthi 
to :=~jnp(block, block_end); 4 skip over u n t i l done 4 

IF str(O) > 0 THEN 
FOR i : > l TO strfO] DO 

BEGIN 4 for 4 
ch : » ZOOFF RND INTEGER{ s t r [ i ] ) : 
dgjlata := dgj>tr[Jnp_table*chj; 

4 get character 4 
4 get table's junp 4 

IF (dg data AND op nask) =• junp THEN 
BEGIN 4 i f 4 

fron := dg_data AND junpjiask; 
dg_data z* dgj>tr[fron); 

WHILE ( ((dg data ANO rtn op nask) <> return) 
AND ?to <» (block'end-2)) 4 roon for RTS 4 

) DO 
BEGIN 4 uhile 4 

IF (dgjlata AHO opjtask) * loadxy THEN 
4 multiply coordinate and 4 

http://d_J.tr
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I koto opcode and attr ibutto 4 
BECIN I i f £ 

coord :• dj_data RW JOFFF; 
1 12-bit Sinn extension & 
IF coord > I07FF THEN 

coord : = coord OR ZF000; 
t npy coordinata by 1.375 I 
dj_data :• ( ( coord • MIGHKcoord.l) 

- miEHt(coord,3) 
) OHO ZOfFF 

) OH (d]_data MO XF0O0); 
END; l i f t 

d j _ p t r [ t o ] :» dojUta; 
te :* to + 1; 
dj_data :» #s_ptr(fron:»froiHl]; 

END; 1, a n i l , 1 

IF ((do, data K* nn op nask) • return) THEN 
BEGIN 4 iF 1 

I naak off return opcode but leare a t t r i b u t o l 
d o j t r ( t o ] :• dj_data RHO I1FFF; 
to : » to + 1 ; 

ENO I I f £ 
ELSE 1 Mopped i n the niddle of a character I 

to :• o t t , t t r i b w t t ( t o , cnarincroff ) ; ! to:>toa1 1, 

ENO; 1 i f S 
OfO; 1 for I 

IF to < blocktnd THEN 
to : ' jnp(to, block_end); 

ottattributc(block, nop); 

ENO; 1 print,bi3_atrioa 1 

I junp ovtr unwocd locations & 

L allow i t to b« displayed t 
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iEJECT; 

COnnENT blank diaplay 

* 

SUWOUTIHE blank ditplay; 
BEGIN L blank'diaplay t 

eetattril>ute{ blank acreen, cod }; 
ENO; J. blankjlitplay L 

ENTRY; 

t blank the di«pW <• 
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IEJECT; 
COnnENT enable ditplay 
«*•».!(* at t a i n * i t a t t t ^ 

[*t*tlfct*ti*******ftA«>**RA******Xtatl 

SUBROUTINE enable ditplay; 
BEGIN I enabltjfitplay t 

ietattr ibute( blank icreen, nop ); 
END; 1 c n a b l e j i i p l a y ' t 

i i i * t t*aia*****s*att t* 

ENTRY; 

•I reenable the ditplay I 
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REJECT; 
COnnENT i n i t icreen 
•ata>aa*>tatMaa>>t*a*aa**a>*ata*taaat*«a«Kaaaaaata>itaataaiaa*aaa*Zaiaaii 
a 
tia>*aKaaaait.ataaaa*aaaaaaatata«>\k<a*ftaaaaK*aa«*aAait*iaaaaaatixata**tt*ft* 

PROCEDURE i n i t j e r e e n ; 
BEGIN & i n i t icreen I 

INTEGER i f 
INTEGER addr; 

ENTRY; 

1 DEBUG & 

addr :* in i t_ditplay; 
addr :* jnp( addr, t t a r t j i i t p l e y + a t e r t j u z e )*, 
1 any changei mitt alto be reflected in "ttarl_«ize * in CSCREEN t 

i enter poiit ion vector prefixei for tach block I 
& and i n i t i a l i z e atiociated t t r i n g t , i f any I 
addr := ditplay_fron_teble( addr, RORS(tcreen_table) ) ; 

addr :* l b ( t i t l e ditplay, "SYSTEN INITIALIZATION IH PROGRESS"); 
atklr :* jnp(addr7title_ditplay»titlt_*ize); 

error : » MR$(error_array); 
error : « i n i t j . t r i n g ( e r r e r 1 e r r o r _ t i z e ) ; 

t i t le_array [ -1 ] : « t i t l e _ t i z e ; 
title~array|o] :• 0; 
t i t le":« RDRS(titlejrray); 8. i n i t i a l i z e d fron nachine t t a t t & 

function :> RDRS(function_array); 
function :* i n i t j t r i n ^ ( f u n c t i o n , f i f f c t i o y , j t r i i i j _ t i z e ) ; 

entry_fl ip flop :» TRUE; 
entry":" Rl>R$(entry_array); 
entry :* initjtring(entry,entr7jtring_«ize); 

entry_aux :« RDRS(entry_aux_array);* 
entry~aux := init_ttring(tntry_aux,entry_aux_tize); 

print ttring("REF " , r t f_ label_t ize, ref1_label_di»play); 
print_itring("REF ", ref~label_»ize, rtf2_label_ditplay); 

END init_tcreen; 

ENDS 
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1,/OEC /-2d 
< 
? K C ' 

* 
• M 
i,t./~ M o - s l " •// 
1,•,/-.* DEC /DEC / 
!,«»/- V / 

l,«s/[,;)// 
9/DEC /.-1..J 
!,»•/ 'DEC V = / 

1.UI 't/l 
1 , l f / ~ \ ( r )«\).n([ 0-9]<S,S)\).A2 = \1/ 

XSCKEEN. Oil. PBBSIO 

nSBKl.P BEGIN 
NFILE cscreen.nork; 
• LISI; 
INTEGER TRBLE nun : 
ENDS 

THU. DEC 22, 19J3, 10:57 ( 
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THU, DEC 22, 1913. 6:03 Rn r*IKL:(23.!.!3) 
1 n£!KL,P BEGIN 
» INTEGER TRBLE yscreen : = 
5 ORB 
S END! 
G (yscreen: 
5 Wt 

ERROR 2 
nissmg NUHBER 

1 ERRORS 

KSPnflx.3 HSPnRR'9 ssRnfln-7191 !SPnnx=i CSPHRX-O DSPBRX-I 

Fspnsx=o PSF-nsHiO nspnflx̂ ! ospnRX=o 
ELRPSED TinE 0:10 
CPU TinE 0:03 

PROCEDURE print stringtstrir-g,blocklength,block); 
VALUE string,blocklength,block; 
INTEGER blocklength, block; 
RLPHfl string; 

PROCEDURE print big_string(string,blocklength,block); 
VRLUE otring.blocklingth, block; 
IHIEGER blocklength,block; 
RLPHfl str ing; 

SUBROUTINE blink display; 
SUBROUTINE enabli display; 

EXTERNflL.L; 

EXTERNRL. I; 
EXTERHRL. L; 
EXTERNRL L; 
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I CHANGES NTS! BE DUPLICATED IH f/sactv2.»ork I 

I t i t l e I 
EXTERNAL BYTE IWIAY t i t l e orn» [ -1 :1] ; 
EXIEtML ALPHA t i t l e ; 

I t r r o r 1. 
EXTERNAL BYTE ftfoWY t r r p r arr»y[-1:1); 
EXTERHRL ALPHA error; 

1 function & 
EXTERHflL BYTE PHtJIY function array!-1:11 ; 
EXTERHflL RLPHfl function; 

I entry I 
EXTEimi BYTE MttRY entry <rroy[-1:1]; 
EXTERNAL RLPHA entry; 
EXTERHRL BOOLEAN entry J l i p j l o f j ; 

t entry aux I 
EXTERHRL BYTE FORAY entry aux arr<y[-1:1]; 
EXTERNRL ALPHA entry.aux; 

CSCJLEEH2.UOIK.PDI510 

IFILE echara.nork; 
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INTEGER COHSTRNT Hilight 1 • 12!, 
h i l ight 2 • 129, 
h i l i j h t 3 " 130. 
h i l ight 4 • 131, 
h i l ight 5 • 132. 
h i l ight 6 • 133, 
h i l ight 7 • 134, 
h i l ight I • 135, 
h i l ight 9 ' 13C. 
hi l ight JO " 137, 
sk indicator * 144, 
ok'hracket 2 « 145, 
sk bracket 3 • 146, 
sk bracket 4 • 147. 
ok bracket 5 ' 141, 
ok'bracketj • 149. 
efcertcheW ' 150. 
•fc~bracket_t • 151; 
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COTWENT these include offset for harduare inclusion of ldxy instruction; 
EXTERNAL INTEGER tracel Jwee.L. 

trace2_base.L, 
tracel"n_base.L, 
tr*ce2~nJ»ase.L; 

SSCREEN2.U0RK.PDS510 

n6KL,P,"scrn2-
BEGIH 

•FILE fiocnfig.uorh; » for dgjdxy i 
NFILE cscreen.uork; 4 for trace... .display constants I 

CCnnENT thess include offaet for harduare inclusion of ldxy instruction; 
GLOBAL INTEGER tracel base.L • ooJJxy » 2«tr»ce1_display, 

trace2.base.L „ * dgjdxy • 2*trace2_display, 
trace1~n_bat«. L • dgjdxy 4 2*trace1n_display, 
trace2~n~base.L « dgjdxy • 2*trace2n_display; 

ENDI 
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UTST OFF* 
tUTLIHlU 
PRDGRRfl sereen_ccnstants( input, output ); 

{ senvarta a nunber (including leading blankt) in the f i r t t 5 characters 
of a l ine to four nunbers — n, 2*n, hex(n), hex(2*n) — and outputs 
the expanded l ine. 

> 

CONST 
hex.cnars = ,012MS6789flBCDEF'; 
l inejiax > 80; {naxinun length of an input l ine) 
hexjtax = 4; (naxinun length of a hex string) 

m 
line index »0..1ine nax; 
line_type » STR.UNH l inej iax ] ; 
hex index » 0..hex nax; 
hex"type * STUHG[hex_nax]; 

l ine_in, 
l i n e j x j t : line_type; 
nunber : integer; 
4vmy : line_index; 

FUHCTIDH hex( nunber:integer ):hex type; 
VRR 

position : hexjindex; 
tenp string : hex type; 

KGIH (hex) 
position : » hexjiax; 
tenp string :• t t r r p t f ' 0 ' , hex nax ) ; 
WILE ( (nunber > 0) AND (position > 0) ) DO 

BEGIH (uhile) 
tenp_string[petition] :« hex_chart[ 1 • (nunber HOD 16) ] ; 
nunber :* nunber DIV 16; 
position :» position - 1 ; 

END; {uhile, 
hex := tenp string; 

END; {hex> 

BEGIN (screenjonstants) 

uriteln( output, ' n ' : f i , '2n':6, 'nH':5, '2nH':5, 'addr';?, 
'description': 14 ) ; 

uriteln( output ) ; 

UHILE NOT t o f t input ) 00 
BEGIN (uhile) 

readln( input, l i n e j n ) ; 
l i n t in := s t r r t r i n f i ine_in ) ; 

strreadt l ine_in, 1, dunny, nunber ) ; 
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strdeletet l ine_in, 1 , dunny-1 ) ; 

urit,(Dutput, nunber:S, (2*nunber):6 ) ; 
uritetoutput, hex(nunber):5, hex(2*nunber):5 ) ; 
uritetoutput, ' 10', hex(2*nunber):4 ) ; 
ur i te lnt output, l lne_in ) ; 

ENO: {uhile} 

ENO. {screen_constants} 

FSIZE.U0RK.PD851O THU, DEC 22, 1983, 10:57 Rn PACE 1 

INTEGER SUBROUTINE nunber o f j o i n t ! : 
INTEGER SUBROUTINE array size: 
INTEGER SUBROUTINE block size; 

EXTERNRL; 

EXTERNAL 

EXTERNRL; 

SSIZE.U0RK.PD851O 

n68KL,P,"aize" 
BEGIN 

•FILE fchdatJ.uork; 
NFILE cnbngr.uorh; 

INTEGER TABLE data_array_size := 

THU, OEC 22, 1983, 10:57 Rn PRGE 1 

4 0 4 6, 
t 1 » 801 p t , 4 801 » 1, 
4 2 • 401 pte 4 401 « 6, 
i 3 

pte 
4 0, 

4 4 • 201 pts 4 201 * 6, 
4 5 

pts 
i 0, 

4 G I 0, 
4 7 4 0, 
4 8 = 101 pts 4 101 » 6, 
4 9 

pts 
s. 0, 

1 10 4 0, 
I 11 s. 0, 
I 12 4 0, 
s. 13 4 0, 
1 14 4 0, 
I 15 & 0, 
i 16 • 51 p t , 4 51 « S: 

4 for header size 4 

4 indexed by slep_size 4 
2. • bytes per conplex data array 4 

INTEGER TABLE data_block_aize := 4 indexed by step_size 4 
4 6, & • bytes per storage data block 4 

i 1 = 101 pts 8. (((501 * 8) « header size) OR Z003F) • 1 , 
4 2 « 401 pts 1 (((401 ' 6) < header size) OR 2O03F) 4 1 , 
S 3 & 0, 
4 4 • 201 pts & (((201 * E) t header size) OR XO03F) 4 1 , 
4 5 4 0, 
4 6 4 0, 
4 7 4 0, 
4 B * 101 pts 4 (((101 * 6) • header size) OR Z003F) 4 1 , 
4 9 4 0, 
4 10 4 0, 
4 11 4 0, 
4 12 4 0, 
4 13 4 0, 
4 14 4 0, 
4 15 4 0, 

( ( ( 51 • 6) 4 header size) OR Z003F) 4 1: 4 16 = 51 pts 

INTEGER TRBLE 
4 0 4 0, 
4 1 4 801, 
4 2 4 401, 
4 3 t 0, 
4 4 4 201, 
4 5 4 0, 
4 6 4 0, 
4 7 4 0, 
4 8 4 101, 
4 9 4 0, 

nunberjjf j i t s : 1 indexed by step_size 4 
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4 10 4 0, 
4 11 4 0, 
4 12 4 0, 
4 13 4 0, 
4 14 4 0, 
4 15 4 0, 
4 16 4 SI; 

SSIZE.UO«.FD!510 
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•EJECT; 
COftflEHT 
*ta****a*aa*tattt*ftaft**t*tRR*aaaft*t*ftaat**aaa*a*Ataataat; 

rwtber of point! 
:*»ttJttXt*Ttt*ttt 

«tt*ttit**«*i*tt***«*a*ttt*i*tt*a*tt*i*^ 

inTEKI SaSROUTINE nut*tr of_poir. l i ; ENTRY; 
BECIN t nune«r_of j w i n t s 4 

p_of jwint« :• rwnber_of_pti[«ttp_»iie]; 
ENO; 4 rZnbtrjif j j o i n t i 4 
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iEJECT; 
COflflENT array tilt 
«*Ktta*aa*a«<a«*tt*a«*aaa»*«***ttaaa*>>**ataa«a*t*aaaa*a*aaaiaaa*aiia?*>«« 

ita*a*ta*taa<aaaftataaa«Bta*(»*)t»a**a«s*XKtta>*aa*aataaaaaaatt«t*aa>
I
aa**ia 

INTEGER SUBROUTINE arrayjuze; ENTRY; 
BEGIN 4 array_tiz« 4 

arrayj.izt~:« d*taj.rrayj>ize[itep_aize]; 
ENO; 4 arrayjuze 4 

NEJECT; 
COnnENT block tiit 

aftaaaataataaaaaaaaa*aaaaa**a*a**a*t**a*aaaaa**aiaaaaaaa**t«t*«a*axa>Ta«** 

*aaa*a*aaa**a**a*aaa*a«a,aia****a*taataaaa*a*a**aaaaa*tk\aa>>taatataaaa*aa* 

INTEGER SUBROUTINE block l i z c ; ENTRY; 
BEGIN 4 blockjuze 4 " 

block size :* data block tize[etep l i z e ] ; 
END; 4 blockjuze 4 * 

ENDS 

http://of_poir.li
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ra.uvK.pDESio 
sbotkW 
K*ntund 
•control 
•contvar 
•narker 
sparan 
•parser 
sre spans 
ttopikbd 

THU. DEC 22, 1983, 10:58 Rfl PRGE 1 
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)i Off 
c skinfo.uork 
r\u i,.d 
v n o - 9 « - ! ] / o 

i.ur./tnu cl 
1,«•/«/;; 
l . i i A . L ; / ; / 
uq ccnddecl.uork 

IHU, DEC 22, 1913. 10:5! Rn PROE 1 

8SKEY.U0RK.PD8510 THU, OEC 22, 1983. 10:58 Sn PRGE 1 DSKEY.UORK.P0851O 

HE3ECT; 
COnnENT 

SOOC< 

aftsftft**s*eta**iaa*ax»ftxt*aa*atxa*aaix**»i 

THU, DEC 22, 1983. 10:58 Rn 

taxaasxaax***: 

SHORT OESCRIPTIOH-
contains tables uhich configure softkey nenus 

EXTENDED DESCRIPTION— 
This i s s seperstely conpiled nodule uhich contains the follouing 
tables of infomation used to generated softkey nenus: 

- eoftkey nenu tables, SKSO..SKSn (uhere n=nunber of nenus) 
- table of addresses to softkey nenu configuration tables 
- table of softkey annotations 
- table of indices to table of softkey annotations 

(indexed by connand code value of each softkey) 

These tables are generated by a pre-proceaaor uhich uses an input 
f i l e containing the actual softkey nenu infornation in a nodifiable . 
and pictureeeue f o m i t . 

INPUTS-
none 

OUTPUTS— 
none 

ROUTINES CRLLED--
none 

ERROR CONDITIONS RND RECOVERY— 
none 

NOTES— 
Rny changes to be nade in these tables nust be nade in the input 
f i l e (SK1NF0) to the progran (GENSN) uhich generates these tables. 

RUTHOR— 

****»*xa».aBtxax**t*tftaa*a*taei***aeet****ix***xa*a*t**a*««t*tt**xsaxi*i 

INITIAL REFINEnENI-
Nfl 

• ataxia * * * * * t l* t * * * i a t t t * t t * t t t i a a * t t* * * * t t t * * t t t* * * i i a * t t t t t* * a t a i » * t 

REVISION LOG— 

**a***taiaixx*>t»tao*«it«« 
CECURRTION-

IN1EGER TABLE SKSO..SKSn 
DOUBLE 1ABLE nENU 

i*tt*****tta i ta i t**t i t ia i 



881 
4,641,086 

KKEV.UMK.nSSlO 

INTEGER TABLE LBL INDEX 
ALPHA TABLE SKJMEL 

IHU. DEC 22. 19S3, 10:5! An mr .ww.rtnio 

882 
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REJECT; 
COrtflEKT 
•DOC* 

*WttSQ...wsn 

SHORT DESCRIPTION-¬
Tables of softkey nenu configuration 

EXTEHOEO KSCRIPTION-
Each nenu table i t variable in length depending on the nunber of 
toftkeys per nenu and hou nany of thote toftkey* bring up other 
mnus. The tables are configured at follow*: 

I B15 | 114 I 113 I....| B2 | I I | BO | toftkey petition bitnap 
4———....II.. — • — — -

I BIS I I B! | not uoed | "next nenu" bitnap 

I toftkey connand token value t 

| "next.nenu" nunber bated on bitnap I 

1 toftkey co.wand token value I up to t pottible toftkey* 

| "next nenu" nunber bated on bitnap | up to t "next mnu" p t r t 

The f i r s t uord of each table contains S b i t pairs (B0/B1..H4/B1S) 
corretponding te I t e f t k t y position* on the ditplay (top to botton). 
Each pair of bits can contain a value indicating the follouing: 

0 * no active teftkty in t h i t softkey position 
1 • active softkty containing 1 l ine of annotation 
2 * active teftkty containing 2 l i n t s of annotation 

The w t t significant byte (6S..B15) of the second uord contains a 
bitnap uh*rt each tet b i t corresponds to toftkeys uhich faring up 
another nenu. The least significant byte of this uord i t not used 
as part af the configuration. 

The rest of the uords in each tabl t are connand token values 
corresponding to each active softkey as they occur in the softkty 
position bitnap. These words are followed by softkey nenu nunbers 
only i f the "next nenu" bitnap indicates another nenu i t to be 
brought up by that softkey. 

INPUTS— 
none 

0UTPUTS--
none 

DSKEY.W0Rr,.PD851O THU, OEC 22, 1983, 10:58 fin PRGE 5 

* ROUTINES CRLLED--
* none 

* ERROR CONDITIONS RND RECOVERY— 

* none 

* NOTES— 

* HUIH3R-

« INITIRL REFIHEflENT— 
* NR 

» REVISION LOG— 

*ftttt*i*sft*xftfta***M^ 

DECLftRRTION-

INTEGER TRBLE SKSO 

INTEGER*TABLE SKSn 

$O0E-; 

DSttY.NORK.PD8510 THU, DEC 22, 1983, 10:58 Rn PRGE 6 

REJECT; 
connENT 
lOOC* 

NWiE-
SK nENU 

fta«tlai,xaaxtttttst*taaaaa*t«a«*aaata*<a)ttfta*«aaaa*jift*s»aa*ataftaaaiaa*ai 

* SHORT DESCRIPTIOH-
* Table of toftkey nenu addresses 

* EXTENDED DESCRIPTION— 
* This table contains the addresses of each tofthey nenu configuration 
* table. Each nenu configuration is identified by an integer constant 
* uhich i s used an an index into this table in order to access the 
* corresponding addrett for that nenu. 

* I N P U T S ¬
* none 

* 0UTPUTS--
* none 

* ROUTINES CRLLED— 
* none 

* ERROR commons AND R E C O V E R Y ¬
* none 

* NOTES— 

* NUTHOR" 

t*taaataxaxaa**tataaaaaaaaas**aaaa*aaaa*Aatt*aa«*aaatatftaaatt*aaaaatt**a 

* WHIRL REFIHEflENT— 
* Nfl 

a>t*Kat*at*ataaxAa*aaaattaataaa*a**a*a*aaaa<i,<xataa*t]taaatistaaa*aaaa*aa 

* REVISIOH LOG— 

•ta**t«aat*«»t*aaaa*aaaaaa>aaa.*Maiaat*aaaaa*aaa*a*ataa«*>aaaiaa**aaa«aa 

DECLRRflTION" 

DOUBLE TRBLE SKJIEHU 

800C-; 
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NEJECT; 
connENT 
(DOO 

TKU, DEC 22, 1913. 10:58 Rn 

low -
SX LABEL 
ttXXXse*taaataaxass*XSttaaX*aaaxx*atSsxaSXaxsatXtaaaaas»XtaxasaxsxaXSXtt 

SHORT DESCRIPIION--
lable of softkey annotations 

EXTENDED OESCRIPIIOH" 
This table contains t t r i n g , fron 1 to 10 characters long uhich ore 
uted to label toftkeyt. Each etring i , unique and occurs only once 
in this table. Softkeys uhich share connon strings or sinply nave 
unique strings uss this table to look up the lobela needed to 
dieplay the annotated nenu. 

Ihe tablt is indexed using a pair of values fron another table. 
These values index the strings which correspond to the f i r s t and 
second line ( i f any) of each softkey function. 

OUTPUTS— 
none 

MVJTIHES CALLED— 
none 

EUUX OWITIOKS RHO RECOVERY-
none 

NOTES— 

AUTH0A--

aaatxiaxxxxaitsisattstixstaxxxxtxetxataaaaxaxaxxxxxxtxaxatsxaxxftxaaxsxxa 

INITTRL REFIKEnEHT— 
Hfl 

taisiixxxxxittstxxaxatteaxxaaaxaaxaxxixxxsxsaxtxaxxxxxtaxaxsaxatxaaxstax 

xs*xtaxxaBaataxxxxtxx*ts*ak*x*stx*iixxt*xaxxxxtt*ssaa*xxxxas*ai 
0ECLRRA1I0N-

OLOBRL RLPKR TRBLE SK_LRBEL 

800C-; 
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REJECT: 
connEKi 
«D0C< 

w n E -
. LBL INDEX 
txxalatssxxxaasaeaaxtaxaaxtBttxxeastasAattxaxtxaaaxetxxaxesxaeaxaxaftxxa 

SHORI DESCRIPTIDN-
Table of indices to table sf softkey labels 

EXIEHDEO DESCMPIIOH--
This table contain indices uhich occur in pairs ueed to index the 
table of softkey labels (Sk_LA6EL) in order to access the f i r s t and 
second line ( i f any) of each softkey. I f a softkey contains only 
one l ine, then the second index of the index pair u i l l be 0 (uhich 
indexes • blank l ine ) . 

The index pairs are emrxged in order of oofthey co—end token 
values. This enable! a connand token value nult ip l ied by 2 to 
to index into the location of an index pair. 

IHPUTS--
none 

ROUTINES CALLED— 
none 

ERROR aMDITIOKS A » RECuVEIr?--

H0TES-

RUTHOR-

aaxftaat*eaaatxatxsxas«ksaaxBtexxaaaatsxea*axttxtstaaaetsesxxtaxsaxftxaxa 

INITIAL REFINEnEHT— 
HA 

rxsftaxaaanexxaxxtaietxxxaxxaxaxxxaaxaxsxaxxaxsaxaxaxxaxaxsxisaxaxsQflxtxx 

REVISION U C ~ 

taxxxtasaaaxxseaxBSXtxaixxasssxxstafttaatxxtxxaxtixtaaaxxxsxxxxxxxxxtt** 

DECLARATION— 

GLOBRL INTEGER TRBLE LBL.INOEX 

IDOC-; 

FSXEY.UORX.P085I0 THU, OEC 22, 1983, 10:58 Rn 

EXTERNAL DOUBLE TRBLE SK nENU.L; 
EXTERNAL ALPHA TRBLE SX LRBEL L; 
EXTERNAL INTEGER TRBLE LBL INDEX. L: 

SSKEY.UORK.PD8510 THU, DEC 22, 1983, 10:5! Rn PROE 1 

ltt8KL,P,"skey" BEGIN 

NFILE cntnu.uork; 
NFILE cscreen.uork; 
ConnENT 

Configures b i t pairs to correspond to softkeys that are used. 
SKnn = softkey position n contains n lines. 
BSKn x softkey poeition n that brings up another nenu 
n • 1..8 
n x 0 . .2 

INTEGER COHSTRNT 
SK11 > 1 , 
SK12 • z, 
SK13 = 3, 
SK21 1 4. 
SK22 * ! , 
SK23 • ZC, 
SK31 ' X10, 
SK32 = X20, 
SK33 « X30, 
SK41 ' Z40, 
SK42 x ZSO, 
SK43 > zco. 
SK51 > ZIOO, 
SKS2 • Z200, 
SXS3 • 1300, 
SK61 » Z400, 
SK6Z • ZIOO, 
SKG3 " zcoo, 
SX71 • ZIOOO, 
SX72 x Z2000, 
SK73 » Z30O0, 
SKS1 • Z4000, 
SK82 • ZJOOO, 
SK83 > zcooo, 
BSK1 x Z100, 
BSK2 = Z200, 
BSK3 = Z4C0, 
SSK4 • Z800, 
BSK5 x ZIOOO, 
BSK6 = ZZCCO, 
BSX7 • Z4000, 
6SX8 x zsooo; 

connENT 
The rest of this f i l e is softuare generated by KKSK.LfiNI, 
Any changes nust be nade to the input f i l e , SKINFO.UORK. 
tt x t» k k ki t i t * Hit*** t ft* * * * t kkkkkk*tkk*kkkkkkki*tk*k*t**kttk».i* 
The follouing are softkey nenu tables configured as follous: 

uord 1 * HSByte: corresponding keys that bring up neu nenus 
LSByte: nenu's highlight bitnap 

uord 2 1 nenu configuration using constants SKnn 
uord 3 = keycode nunber corresponding to softkeys used 

etc. 
uord K = up to 10 heycode values 

http://DSHEr.UDKK.TO5K


885 
4,641,086 

THU. DEC 22, 1913, 10:51 Ml PBGC 2 

INTEGER TRBLE SKSO :* 1 TRPI 
BSXttO, 
*1I«»2WSK31«3X41«SKST»3XS2<0. 
1, 4 'DIRECTORY" 1 

4 "STORE- 4 
4 "LDAO" 4 
4 "DELETE" 4 
4 "UN-DELETE" I 
4 "IHIIIRUZE" "IflPE" 4 

2, 
3, 
4, 
5, 
6, 

INIT IRPE NENU; 

INTEGER TRBLE SKS1 :' 
0, 
SX12»IK2H0, 
7, 4 "BUT TAPE?" TES" 4 
8; 4 "NO" 4 

t INIT TAPE new i 

INTEGER TRBLE SKS2 :• 
0, 
JX12tSX42»5l!52tS«72»SKS2»0, 

9. 1 "RESTORE" "DISPUTT I 
10, 1 "NEXT" -PRCE" 1 
11, 4 "PREVIOUS" "PRGE" 4 
12, t "FIRST" "PHGE" I 
13; 4 "LAST" "PflGE" 4 

I D I R E C T O R Y ROD 4 

INTEGER TRBLE SXS3 : 
0, 
*I2»SX21*SX32«S«S2*S»:I2»0, 
14, 4 -KV "DRTR" 4 
15, t "DRTR" 4 
16, I "F0B1RTTED" "DRTR* 4 
17, t "USER" "DISPLAY" 4 
11; 4 "HACHIHE" "OUW 4 

4 MTR2KNU 4 

I DATA1 KNU I INTEGER TABLE 5KS4 : 
BSXS+O, 
SK12tSX22»SK32tSK42tSK5l*S*62<SK71«SK»li«, 
19, 4 "INSTRUNENT" "STATE" 4 
20, 4 "INSTFtUBENI" "STATES 1-5" 4 
21, 4 "nEnoRY" "TRACE" I 
22, 4 "nEnORY" "TRACES 1-4" 4 
23, 1 "CRL SET" 1 
24, 4 "CRL SETS" "1-S" t 
25, 4 "CRL HI" 1 
26, 1 "HORE" I 
DRTR2 nENU; 

INTEGER TABLE SKS5 : 
0, 
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SK11«0, 
27; 4 "PWIIIT" 

THU, DEC 22, 1913, 10:58 An PAGE 3 

INTEGER TABLE SXS6 :« t FILE nENU 1 
0, 
»12tStt2<M32'5M2.Srt2<SKS2<»?2tS*J2<«, 
28, 1 "DRTR TYPE " "• F 
29. 4 • • •a FILE r 4 
30, 4 " " -a FILE 3" 4 
31. I " " "« FILE 4" S 
32, 4 " " •a FILE 5" 1 
33, t • " «* FILE £" 4 
34, 4 " " • a fill 7" I 
35; t " " •a FILE r 4 

INTEGER TABLE 3X3? 2, REG (EMU 4 
0, 
SK12<SX22tSKJ2t3X42*SI<52iSICS2tS*72tSJ(t2.0, 
36, 4 "DAIR TYPE " "* 1 " 4 
37, t" " ' f t 
38, t • " "« 3 " I 
39, 4 " " •» 4 " 1 
40, i -(na IN?)" •« 5 • t 
41, 4 " " "» 6 " 4 
42, I " • •« 7 " I 
43; I " "LAST STATE" I 

I KSFOtSE nENU I I N T E G E R TABLE SXSt :• 
0. 
5K12»SK21»SK32»3H2«S»32»SM1tSX7?«SI»1«0. 
44, I " £ L E C T R I C R L "» lk bracket 2 " D E L A Y " i 
45, 1 " A U T O DELAY" 4 
4(, I " P H A S E " " O F F S E T " I 
47. I " H A O N I T U O L - O F F S E T " t 
48. 8. "AVERRGIHG"*ak bracktt 2 "ON/KSTRUT" 1 
49, 1 " O F F " I 
50, 1 "SI100THIHG"»tk bracktt 2 "ON " t 
51; 8, " O F F " 4 

4 I F . G S I N HEHU 4 INTEGER TRBLE SX39 : 
BSKWBSK2W, 
3K12«SK22<0. 

52, 4 -TEST-ttk bracktt 2 "AnP. GAIN" 4 
IF GAIN BENU2, 

53. 4 "REFERENCE" "Anp. GAIN" 4 
IF GAIN MENUZ; 

INTEGER TRBLE 3K310 :• 4 IF GAIN nt«2 4 
0, 
SK12«SK21»3K31»SK41»SKS1»SK61»0. 
54, 4 "GAIN-.ik bracktt 6 "0 (BIN..) - 4 
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55, 
56, 
57, 
58, 
59; 

4 " 1 " 4 
4 " 2 " 4 
4 " 3 " 4 
4 "4 (HRX.)" 4 
4 "RUIO" 4 

INTEGER TABLE SKS11 :• 4 STInULUS HENU 4 
BSK1«BSK3<BSKS<0, 
SK12t3KZ2*3K32<SK52<SK61 •SK7KSK81rt, 
60, 4 "POWER" "nEKU" 4 
POUER HENU, 
61, " 4 "SUEEP" "TME" 4 
62, 4 "NUH6ER of" "POIHIS" 4 
N POINTS nENU, _ _ 
63, 4~"SINGLE"tak 'bracket 3 "POINT" 4 
64, 4 "RflnP" 4 
65, 4 "STEP" 4 
26, 4 "(1DRE" 4 
STI1XILUS2 nENU; 

INTEGER TRBLE SKS12 :< 
0, 
SN12<SK21tSK31'SK41*0, 

66, 4 "POINTS:"itk bracket 4 "51 
67, 4 "101" 4 
68, 4 "201" 4 
69; 4 "401" 4 

4 * POINTS fCW 4 

INTEGER TABLE SXS13 .-» 
0, 
SK11 »SK32»SK4USK62«SK71 «0, 

I POVER.nENU 4 

70, 
•71, 
72, 
73, 
74; 

4 "POUER" 
4 "SLOPE'ttk bracket 2 " O N " 
4 "OFF" 4 
4 "ATTENUATOrttk bracktt 2 -

4 "PORT 2" 4 

IHTEGER TABLE S K S 1 4 :« 4 S1IWLUS2JCW 4 

SK11 <SK21 «SK32<SK41 <SK52tSK71 <SK81 tO, 
75. 4 tk bracket 4 half vtVHOLD" 4 
76. 4 "SINGLE" "4 
77. 4 "NUnSER of" "GROUPS" 4 
78. 4 "CONIIHURL" 4 
79. 4 "STInULUS" "OFFSET" 4 
80. 4 tk bracktt 2 half vt»"CH1 ' Ch2" 4 
81; 4 "Chl "»1E3»" Ch2" 4 

INTEGER IflBLE SKS15 :• 4 DEVICE RE ROY HEHU 4 
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82; 4 "PRESS TO" "CONTINUE" 4 

INTEGER TRBLE SXS16 : 
BSK7«0. 
SK1HSK21 «SN31 «SK4HSK72<0, 

4 PARfln HENU 4 

83, 
B4, 
>5, 
86, 
87, 

4 "a"t177ttk bracket 4 4 
4 "b"»178 4 
4 "a"»178 4 
4 "b"<177 4 
4 "REDEFINE" "PflRflnETER" 4 

RE0EFJ1ENU; 

INTEGER TABLE SKSI7 :• 4 REDEF HENU 4 
BSK1«BSK2<BSK3»8SK4iBSK5«0, 
SX12tS*2ltSK31tSK42»SKS1»SK62<»82iO, 

I I , 4 "REDEFINE"»ak bracket 6 "DRIVE" 4 
REDEF DRIVE nENU, 
89, 4 "PHASE LOCK" 4 
REDEF LOCK BCNU, 
90, 4 "HUflERRTOR" 4 
REDEF NUT! HENU, 
91, " 4 :OENOnI-" "HRTOR" I 
REDEF OEWn HENU, 
92, " 4 "CONVERSION" 4 
REDEF CONV HEHU, 
93, " 4 "PRRflflETER" "LRBEL" 4 
94; 4 "REDEFINE" "DONE" 4 

INTEGER TABLE 3XS18 :• 4 REDEF.DRIVE NENU 4 
0, 
SK12(SK21«SM1«0. 

95, 4 "DRIVE"«k bracktt 3 "PORT 1" 4 
96, 4 "PORT 2" "4 
97; 4 "NONE" 4 

INTEGER TRBLE SXSI9 : 
0, 
SK12<SK21tSK31<0, 
98, 4 "LOCK to"«tk bracket 3 "at 
99, 4 "a2 " 4 

100; 4 "NONE" 4 

4 REDEF.LOCX.HENU 4 

4 R E D E F . N U H . H E N U 4 INTEGER TRBLE SKS20 :> 
BSK5>0, 
SK12»SK21 tSX31 »SX41 «SKS2W, 
101, 4 "NUnERRT0R"*tk bracket 5 "bl ' 
102, 4 "b2 " 4 
103, 4 "al " 4 
104, 4 "a2 " 4 
105, 4 "SERVICE" "SELECTIONS" 4 
REOEF Kunz nENU: 



887 
4,641,086 

3SKEY.U0RK.TOSS10 THU, DEC 22, 1983, 10:58 Rn 

4 REDEF HUn2J1£NU 4 IHIEGER TABLE SKS21 : = 
0, 
SKI2<SX22tSK32<SK41tSK51 »SK61 <SK71 »SKS1«0, 
106, 4 "100 kHz"«.k bracket 8 "TEST CHL" 4 
107, 4 "100 kHz" "REF CHL" 4 
108, 4 "0E1ECI0R" "GROUND" 4 
109, 4 "RDC GROUND" 4 
110, 4 "VCRL" 4 
111, 4 "VREF" 4 
112, 4 "TENP. 1" 4 
113; 4 "UUP. 2" 4 

INTEGER TRBLE SKS22 : ' 
0, 
»12<S(2HSK3l«S!<4ltO, 
114, 4 "OENOn."»«k bracket 1 "at " 4 
115, 4 "12 " 4 
116, 4 "bl " 4 
117; 4 "NO RBTI0" 4 

4 REDEF OENODJIEHU 4 

4 REDEF CONV nfJU 4 INTEGER TABLE SKS23 : 
0, 
SX12»SK2HSK31«SK41>0, 
118, 4 "CONVERT" tak bracket 4 "to 
119, 4 "to 1/S" 4 
120, 4 "to 2" 4 
121; 4 "to r 4 

INTEGER TRBLE SKS24 :> 4 FORM)! HEHU 4 
0, 
SK11»SK22»SK32iSK42»SK5ZtSK62»SK7HSKSHO, 
122, 4 ek bracket 8 half vt«"SUR" 4 
123, 4 "UKERR" "fiflGNIIUDE" 4 
124, 4 "PQLRR o/" "UN NKR" 4 
125, 4 "POLAR u/" "LOG NKR" 4 
126, 4 "POLAR u/" "Re/In WR" 4 
127, 4 "INVERTED" "SnIIH" 4 
128, 4 "IflRGINBRY" 4 
129; 4 "RERL" 4 

INTEGER TRBLE SKS2S :• 4 DONRIN HENU 4 
BSK2«BSKE>BSK7«>, 
SK11 *SK22tSK32tSK42»SK62tSK71 »0, 
130, 4 <k bracket 4 half vt*"FREOUENCY" 4 
131, 4 "TINE" "LOU PRSS""4 
LOU PASS FREO, 
132, 4 "TME" "BRNO PRSS" 4 
133, 4 "RUX. VOLT" "OUTPUT" 4 
134, 4 "SPECIFY"«ek bracket 2 "TinE" 4 
Tint SETUP nENU, 
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135. 4 "GATE" 
GRIE.SEIUP.BENU; 

INTEGER TRBLE 3XS26 := 
0, 
SK22K). 
136; 4 "SET FREO." "(LOU PASS)" 4 
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4 LOU FUSS FRED 4 

INTEGER 1ABLE SKS27 :* 4 TME SETUP HENU 4 
0, 
SK12*SX21 •SK521SK6HSX71 <0, 
137, 4 "UaV. PASS:"«k bracket 2 "STEP" 4 
138, 4 "IHPULSE" 4 
139, 4 "UINOOU:-<ok bracket 3 "fjTXInUI" 4 
140, 4 "HORnAL" 4 
141; 4 "rLWIJW" 4 

INTEGER TABLE SKS28 : 
BSK7tO, 
3X12<SK21 »SX32»SK41»SX511SXS1 «SK71«0, 

4 GfllE SETUP nENU 4 

4 "GATE"*— bracket 2 "ON" 
4 "OFF" 4" 
4 "GATE"*— bracket 4 "START" 4 
4 "STOP" 4 
4 "CENTER" 4 
4 "SPAN" 4 
4 "GATE SHAPE" 4 

142. 
143, 
144, 
145, 
146, 
147, 
148, 
GRTE SHAPE nENU; 

4 MTE.SrtTPEJEHU 4 INTEGER TABLE 3329 : 
0, 
SK52*SK61»SX71rtKSH0, 
149, 4 "GfllE SHAPpMk bracket 4 " I M X i m n r 4 
160, 4 "HIDE" 4 
151, 4 -HUtnAl" 4 
152; 4 - n i N i n u n " 4 

INTEGER TABLE SKS30 :* 4 CRL HENU 4 
BSK8<0, 
SX12(SK2HSK32»SK52tSK62iSK72<SK81rt, 
153, 4 "CORRECTIDN"*ik bracket 3 "ON" 4 
154, 4 "OFF" 4 
155, 4 "SELECT" "CRL SET" 4 
156, 4 "CALIBRMPttk bracket 3 "( KIT «1 1" 4 
157, 4 "CALIBRATE" "( XII N2 7" 4 
158, 4 "RESUHE CAL" "SEQUENCE" 4 
26, 4 "BORE" 4 

INTEGER TABLE SKS31 := 
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BSKUBSK5»BSK«tO, 
SK1Z«SK21 iSK32.SK52<SK£2»SK82tO, 
159, 4 "REFERENCE" "PLUMES" 4 
REF PLANE nENU, 
1607 4 "SET Z"«176 4 
161, 4 "CAL SUEEP" "VOLTAGE" 4 
162, 4 "HODIFY Kl l ' isk bracket 2 "( 
nODIFY EBl KIT nENU. 
163, "4 "nODIFY KIT" "( KIT N2 )" 4 
BODIFY CflL KI1 NENU. 
164; "4 "DELETE R" "CRL SET" 4 

4 REF PLRNE NENU 4 INTEGER TABLE SKS32 :< 

SK31«SX41tO, 
165, 4 tk bracket 2 half vt+"PLRNE V 
166; 4 "PlRNE 2" 4 

INTEGER TRBLE SKS33 :» 4 CRL TYPE nENU 4 
0, 
SK22«SK4Z»SK52tSK62>SK?2<SK8Z»0, 
167, 4 "SE1 FREO." "(LOU PASS)" 4 
168, 4 "FREODEHCY"»ek bracket 5 "RESPONSE" 4 
169, 4 "S"t177t1!74" "• "1-PORT" 4 
170, 4 "S"<17!«178»" " "1-PORT" 4 
171, 4 "ONE-PATH" "2-PORT" 4 
172; 4 "FULL" "Z-POAT" 4 

INTEGER TABLE SXS34 : = 
0, 
SK12*SK2USK31*SK82tO, 
173, 4 "S"*177»177." 
174, 4 "P0RT1 STD!" 
175, 4 -P0RI1 STD3" 4 
176; 4 "SRVE" "S"»177<177t" CRL" 4 

4 PORT ONE REFL 4 

"•ek bracket 3 "PORT! STD1" 4 

INTEGER TRBLE SKS3S : 
0, 
SK12«SK21tSK3USK82«0 
177, 4 "S"t178<17!«' 
178, 4 "P0RT2 S1D2" 4 
179, 4 "P0RT2 STD3" 4 
180; 4 "SAVE" "S"»17B»17S 

4 PORT TUO REFL 4 

lk_bracktt_3 "PORK SID1" 4 

INTEGER TABLE SKS36 :•- 4 CAL nENUZ 4 
BSN1«BSK?.BSK3<0, 
SK11»SK22tSK3ltSK82«0, 
1 8 1 , 4 sk bracket 3 half vt*"REFLECl'N" 4 
REFLECTION nENU, 
1 8 2 , 4 -TRANS-" - M S S I O N " 4 
TRANSnlSSIDH nENU, 
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183, 4 "ISOLATION" 4 
ISDLRIION HENU, 
184; 4 "SAVE" "2-PORT CRL" 4 

INTEGER TRBLE SKS37 := 4 REFLECTION nENU 4 
0, 
SK12<SK21«SX3USK42<SK5USK61«SKS!»0. 
173, 4 "S"»177»177f "»sk bracket 3 "P0RT1 ST01" 4 

4 

4 
"»sk bracket 3 "P0ST2 SID1" 4 
4 
4 

174, 

175, 

1 7 7 , 

1 7 8 , 

179, 

185; 

4 "PDRT1 STD2" 
4 "P0RT1 STD3" 
4 "S"t178»17Jt" 
4 "P0RT2 STDZ" 
4 "P0RI2 S1D3" 
4 - " R E F l £ C T ' N " "DONE" 4 

INTEGER TRBLE SKS38 := 
0, 
SK22»SK32tSK42tSK52*SKSZ«l, 
186, 4 "FUO.TRSNS." "FUD TRANS " 4 
187, 4 "FUD.nATCH" "FUD SflTCH " 4 
188, 4 "REV.TRANS." "REV TRANS " 4 
189, 4 "REV.IWTCr "REV SflTCH " 4 
1 » ; 4 "TRANS." "DONE* 4 

4 TRflNSnlSSION.nENU 4 

4 ISOLRTION.nENU 4 INTEGER TRBLE SKSJ3 := 
0. 
SK32<SK52<SKS2<SK82<0, 
191, 4 "OfllT" "ISOLRTION" 4 
192, 4 "FUO ISOL'H" "FUD ISOLN " 4 
193, 4 "REV ISOL'H" "REv'lSOuf" 4 
194; 4 "ISOLATION" "DONE" 4 

INTEGER TRBLE SKS40 : - 4 CRL REBU3 4 
BSKKBSK2ieSK3<0, 
SX1HSK22tSK31iSKJ2*0, 
195, 4 sk bracket 3 half vtVREFLECT'H" 4 
SlnPLE REFLECTION HENU, 
196, 4 "IRflNS-" "BISSION" 4 
SlnPLE TRRNSnlSSIUN HENU, 
197, "4 "IS0LR1ION" 4 
SIMPLE ISOLATION ICHU. 
1S4: "4 "SRVE" "2-PORI CflL" 4 

INTEGER TRBLE SKS41 := 
0, 
»I2«SK21«SK31aSKJ2«0, 
173, 4 "S"»177M77<" 
174, 4 "P0R11 S1D2" 
175, 4 "P0RT1 ST03" 
198: 4 "REFLECT'N" ' 

4 
4 

'DONE" 

4 SlnPLE REFLECTION nENU 4 

'•sk bracket 3 "P0R11 S1D1" 4 
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INTEGER TRBLE SKS42 : 
0, 
S«22tSK32tSK82tO. 
l i t . 4 "FUO. TRANS." *FUI TMH3 ' 1 
187, 4 "FUD.HATCH" "FU0 SflTCH • 4 
190; 4 •turns.- "DOHE- 4 

4 JIDPLE i n a s n i s s i o t i HEHU 4 

INTEGER TMLE SK43 : 4 SIHPLE ISSLBIIM.BEWJ 4 

SK32tSK52tSKS2t«, 
131, 4 "OMIT- "ISOLATION" 4 
192, 4 "FUO ISOL'H" "FUD ISOLH " I 
194; I "ISOLRTIOIT "DOHE5 t 

INTEGER TABLE 9CS44 :• 4 STD CUBS ICHU 1 
0, 
Sit 1 •SX21 tSX31 tSW!4SXS1 »S«61 »S«71 tSXHtO, 
199, 4 "STIWOARO 1" 4 
200, 1 "S1RN0RRD 2" 1 
201, 5. "STIbdDARO 3" 4 
202, 1 "SIRtUKO 4" 4 
203, 4 "JTI-tTJARO 5" 4 
204, 4 -simmi t - 4 
205, 4 "STPltWH) 7" 4 
206 ; 4 "STIWOAROS " "DOHE" 4 

INTEGER TABLE SKS45 : 
0, 
»12»SO2i0, 
207, 4 "SLIDE ir "SET" 4 
201; 4 -SUDIHC" "LOAO DONE' 

4 SUDIHC LOAD HEHU 4 

IHTEGER TABLE SKS46 : 
BSX340, 
SKI2»SK,32tSK42tSK82tSK82tO, 
209, 4 "SELECT" "STflHORRO" 4 
210, 4 "SPECIFY" "SID CUSS" 4 
SPECIFY CLRSS nENU. 
211, 4 "LABEL" "STD CLASS" 4 
212, 4 "LRBEL" "CAL H I " 4 
213; 4 "DOHE" "(OEFIHED)" 4 

4 DODIFY CRL XIT HEHU 4 

4 HODIFY STDS HEHU 4 INTEGER TRBLE SKS47 : 
BSKUBSK2tBSK3.SSK4tBSK5tO, 
SK12tSK21*SK31tSK4Z«SK52tO, 
214, 4 "STD lYPE"ttk b n c k l t 5 "OPEN" 4 
DEFINE OPEN HENU, 
215, "4 "SHORI" 4 
DEFINE SHORT nENU, 
216, "4 "LOAO" 4 • 
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DEFINE LOAO nENU. 
217,' "4 "OELRY/" "THRU" 4 
SPECIFY OFFSET nENU, 
211, 4 "ARBITRARY" "IBPEDRNCE" 4 
SPECirr 2 KNU; 

INTEGER TRBLE SK34S : 
BSK6tO, 
SK11 tSK2l ISX31 .SK621SK71 •SX42<0, 
219, 4 " C"»176t" " 4 
220 , 4 " C"tl77t- • 4 
221, 4 " C"H7St" " 4 
222 . 4 "SPECIFY" "OFFSET" 4 
SPECIFY OFFSET HENU, 
223. I "LABEL STO" 4 
224; 4 "OuNC" "(DEFINED)" 4 

4 DEFINE OPEN HEHU 4 

INTEGER TABLE 3KS49 : 
BSX6«0, 
SK62tS*71tSK82tO, 
222, 4 "SPECIFY" -OFFSET" 4 
SPECIFY OFFSET KJftJ, 
223, I •LABEL SID" 4 
224 ; 4 "OWE" "(DEFINED)" 4 

4 DEFINE SNORT HENU 4 

4 DEFINE LOAO flEHU 4 INTEGER TABLE SK3S0 : 
S3X6*0, 
»4tt3KS1tSK62tSX71tSKS2tO. 
225, 4 tk bracktt 2 half vtt-FIXED" 4 
226, 4 "SLIDING- " 4 
222 , 4 -SPECIFY- "OFFSET" 4 
SPECIFY OFFSET nENU, 
223, 4 "LABEL STD" 4 
224 ; 4 "DONE" "(DEFINED)" 4 

INTEGER TRBLE SXSS1 :• 4 SPECIFY 2 HENU 4 
RSX6«0, 
SK11«»21tSK31tSK41tSK51tSK62tSir71iSKS2t«, 
219, 4 " C"*176t" " 4 
220, 4 " C"t177t" " 4 
221, 4 " C"t17Jt" " 4 
225 , 4 , k bracktt 2 H i t WFIXED" 4 
226 , 4 "SLIDING" " 4 
222 . 4 -SPECIFY- -0FFSE1" 4 
SPECIFY OFFSET HENU, 
223 , 4 "LABEL STD" 4 
224 ; 4 "DONE" "(DEFINED)" 4 

INTEGER TRBLE SK352 :• 4 SPECIFY OFFSET HENU 4 
0. 
SK12tSK22tSK32tSK42.SK5ZtStt1tSK71tSK82tO, 
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227, 4 "OFFSET" "DELAY" 4 
22S, 4 "OFFSET" "LOSS" 4 
229 , 4 "OFFSET" " Z"*176<" " 4 
230 , 4 "LOUER" "FREOUEHCY" 4 
231, 4 "UPPER" "FREQUENCY" 4 
232 , 4 tk bracktt 2 half vtt"CORX" 4 
233, 4 "UAVEGUIDE" 4 
234; 4 "DONE" "(DEFINED)" 4 

4 SPECIFY CLASS HENU 4 INTEGER TRBLE SXS53 :> 
BSK7«0, 
SK12tSK21 ISK31 tSK42tSKS1 tSK61 tSK71 t$KS2t«, 
235, 4 "S"«177t177t": " " l i t STD" 4 
236 , 4 "2nd STD" 4 
237, 4 "3rd STD" 4 
238 , 4 "S"t1?8H78t": " " l i t STD" 4 
239, 4 "2nd STD" 4 
240, 4 "3rd STD" 4 
241, 4 "flORE" 4 
SPECIFYJIASS HENU2, 
242 ; 4 "DONE"" "(SPEC'D)" 4 

4 SPECIFY CUBS.HEHU2 4 INTEGER TABLE SXS54 : 
0, 
SK12tSK21tSK42tSKS2tO, 
243 , 4 "TARNS.:" "FUO STD" 4 
244, 4 "REV SID" 4 
245, 4 "FREQUENCY" "»ISP. STO' 
242; 4 "DOHE" "(SPEC'D)" 4 

IHTEGER TABLE SKSS5 : » 4 DISPLAY HENU 4 
DSX2tBSX7rt, 
SX12tSK22tSK31tSK4HSK52tSK62tSK72tSKS2tO, 
246, 4 "SINGLE "»tk bracktt 2 "CHANNEL" 4 
247 , 4 "DUAL " "CHAHHEL" 4 
DUAL CH nENU, 
248," 4 tk bracktt 4 half vtfDAIfl" 4 
249 . 4 "HEHORY" "4 
250 . 4 "DATA "OS "HEHORY" 4 
251. 4 -HATH" - ( . . . ) " 4 
252 , 4 "SELECT" "DEFAULTS" 4 
DISPLAY DEFAUL1 nENU, 
253; 4 "DATA ; t169 "HEnORY" 4 

INTEGER TRBLE SKS5E : 
0, 
SK12tSK22tO, 
254 , 4 "2 CHANNEL" t«k bracktl 2 
255; 4 "2 CHANNEL" "SPLIT" 4 

4 DUAL.CnnEKJ 4 
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BSK5tBSK7tO, 
3K12»SKZUSK31 tSK41tSKS1tSK72tO. 
256, 4 "HEHORY"*,k bracket 5 " 1 " 4 
257 . 4 " 2 " 4 
258, 4 " 3 " 4 
259, 4 " 4 " 4 
260, 4 "flORE" 4 
HEHORY HEHU, 
261, "4 - H f l i r "OPERATIONS" 4 
IWTH HENU; 

IKTEGER TRBLE SKS58 :• 4 HEHORY HENU 4 
0, 
SK52tSK62tO, 
262, 4 "DATA fn»">tk bracktt 2 "CHANNEL 1" 4 
263; 4 "0R1R fron" "CHANNEL f 4 

INTEGER TABLE SXS59 : - 4 HATH HENU 4 
0, 
3K42«SK52tSK62»SK72tO, 
264, 4 "ORTfl"ttk bracktt 4 •» HEHORY" 4 
265, 4 "DATA" " - HEHORY" 4 
266, 4 "DATA" npy chart" HEnORY" 4 
267; 4 "DRTR" "/ HENDRY" 4 

INTEGER TRBLE SXS60 : ' 4 COPY HENU 4 
BSKCtBSK7tBSK8tO, 
SK12tSK21 tSK31 tSK41 tSKSI <SK62tSK72tSK81 *0, 
268, 4 "PLDI"t«k bracktt 5 "ALL" 4 

4 "TRACE" 4 
4 "GRATICULE" 4 
4 "HARKER(S)" 4 
4 "TEXT" 4 
4 "SELECT" "OURDRflKT" 4 

269, 
270, 
271, 
272, 
273, 
PLOT SETUP HENU, 
274 , 4 "SELECT" 
PEN HENU, 
2757 4 "HORE" 
PLDTPRRH HENU; 

•PEN COLOR" 4 

INTEGER TABLE SKS61 := 4 PLOTPARn HENU 4 
BSK7t6SK8tO, 
SK12tSK72tSKS2»0, 
276, 4 "LIST TRACE" "VALUES" 4 
277, 4 "SYSTErttk bracktt 2 "PBRflnETERS" 4 
C0PY2 HENU, 
278, " 4 "OPERATING" "PARflnETERS" 4 
C0PY2 HENU; 

INTEGER TABLE SKSS7 : 4 DISPLAY DEFAULT HENU 4 
IHIEGER TABLE SKS62 : 
0, 

4 PLOT SE1UP nENU 4 
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SK22t3K32tSK42tSK52tSK62tO, 
275. 8. -X - L£FT"ttk bracket 5 - - • 
280, 4 "- - LEFT" " « " - LOUER" 4 
281, 8. " - X RIGHT" " - - UPPER" 4 
282, 4 " - - RIGHT" " - X LOUER" 4 
213: 1 "X X FULL" "X X PflGE" 4 

IHTEGER TRBLE SKS63 := 8. PEH HEHU 4 
0, 
SK12tSX21 tSK31 1SK411SK51 »SK61 tSK?11SK8I to . 

:2S4, 
285. 
216, 
287, 
2JS, 
m. 
290, 
291; 

4 "P£N"ttk bracket_8 " 1 " J 
4 • 2 " 
4 " 3 " 
j , • a •• 
4 ' 5 • 
4 • 6 " 

4 " 7 " 
4 " 8 " 

4 C0PY2 HEHU 8. IHTEGER TRBLE SKS64 : 
0, 
S12tSK2HSK31tSK81tO, 

9. 4 "RESTORE" "DISPLAY- 8. 
292, 4 tk bracket 2 half vtfPAIHT" 4 
2S3, 4 "PLOT" 4_ 

234; 1 "HEX! PRGE" i 

IHTEGER TRBLE SKS65 :• & hWtKER MENU 4 
ISX7»BSK8tO, 
»12tSK21 tSK31 tSMI »SK51 tSK62tSK72tSKS1 tO, 
295, 4 "HflttER-ttk bracktt 6 " 1 " 4 
295, 
237, 
298, 
299, 
300, 
301, 

4 • 
4 " 
4 " 
4 "ALL" 

2 " 
3 " 
4 • 
6 " 

"OFF" 

4 DELTA HRRXER HEHU 4 

4 delta chart" RODE" 
DELTA BARKER F1EKU, 

26, ' 4 "flORE" 4 
BARKER2 HEHU; 

IXTEGER TABLE SKS66 : 
0, 
SK111SK211SK31 tSK41 tSK51 tSK62tO. 
302, 4 tk bracket 6 half vttdelta chart" REF * 1" 
303, 4 delta chart" REF I 2" 4 " 
304, 4 delta'chart" REF x 3" 4 
305, 4 delta'chart" REF " 4 " 4 
306, 4 dtlta'cnart" REF * S" 4 
307: 4 delta'chart" HODE" "OFF" 4 

892 
SSXEi.UDRK.POSSIO THU, DEC 22, 1983. 10:58 RH PRGE 15 

IKTEGER TABLE SKS67 :> 4 HARXER2 HEHU 4 
0, 
SK72tSK81tO, 
308, 4 "MAKER tc " t t k bracket 2 "HIHlnun" 4 
309; 4 "MXinun" 4 

IHTEGER TABLE SXS62 : 
BSK1tBSK2tBSX8tO, 
SK11tSK22tSK32tSK82t«, 
310, 4 "TITLE" 4 
TI1LE HENU, 
311, " 4 "HP-IB" "ADDRESSES" 4 
HPIB HENU, 
312, 4 "CRT" "OFF" 4 
313, 4 "SERVICE" "FLWCIIOHS" 4 
SERVICE HENU; 

4 SrSTEH_nEHU 4 

INTEGER TABLE SXS69 
0, 
SK12ISK31ISK41 tSKG2tSX81 to, 
314, 4 "SELECT" "LETTER" 4 

4 "SPACE" 4 
4 "BACKSPRCE" 4 
4 "ERASE" "TITLE" 4 
4 "DONE" 4 

4 TITLE HEW 4 

315, 
316, 
317, 
31S; 

4 HPIB HENU 4 INTEGER TABLE JRS70 :" 
0, 
SX12tSX21tSK3ltSK41«SX51tSX61«SK71«SX81t0, 
319, 4 "8510 HP-IB-tek bracket I "ADDRESS" 4 
320, 4 "SVSTEH BUS" 4 
321, 4 "SOURCE" 4 
322, 4 "TEST SET" 4 
323 , 4 "PLOTTER" 4 
324, 4 "PRINTER" 4 
325, 4 "AUTO CUD" 4 
326 ; 4 "PASS THRU" 4 

IHTEGER TRBLE SXS71 := 4 SERVICE HENU 4 
BSX4tO, 
3K12tSK22tSK31tSK4KSK51tSK61tSK7ltSX81tO, 
327 , 4 "SOFTWARE" "REVISION" 4 
328 . 4 "STSTEH BUS"ttk bracktt 2 "•LOCni1" 4 
329 , 4 "'RETIOTE'" 4 
330, 4 "IF GRIH" 4 
IF GDIH HENU, 
33T, 4 tk bracket 3 half vtt-LOCRIIOH" 4 
332 , 4 "PEEK" 4 
333 , 4 "POKE" 4 
334; 4 "TEST HENU" 4 
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COflnENT Softkey nenu table containing addreatee of 
toftkey nenui indexed by nenu nunber; 

GLOBRL DOUBLE TABLE SK nENU : = 
AOSS(SKSO), 
AORS(SKSI), 
A0RSISKS2), 
nHKS(SKS3), 
A0RSISKS4), 
A0RS(SKS5), 
RDRS(SKS6), 
RDRS(SKS7), 
RORSISKSS), 
BCRS(SKS9), 
AORS(SKSIO), 
RORS(SkSH), 
A0AS(SKS12), 
R0RS(SKS13), 
A0RS(SKS14), 
10RS(SKS15), 
S0RS(SKS16), 
•0RSISKS17), 
RORS(SKSIS), 
B0RSISKS19), 
tDRS(SKS20), 
R0RS(SKS21), 
BDRS(SKS22), 
BDRSISKS23), 
R0RS(SKS24), 
A0RSISKS25), 
A0RSISKS2E), 
A0RS(SKS27), 
RDRSCSKS28), 
•0RSISKS29), 
RDRS(SKS30), 
R0RS(SKS31), 

<A0RS[SKS32), 
B0RS(SKS33], 
R0RSISKS34), 
80RSISKS35), 
RDRS(SKS3E), 
«0RS(SKS37), 
A0RS(SKS38), 
AORS(SKS39|, 
R0RSISKS40), 
tORS(SXS41), 
R0RS(SKS42), 
R0RS(SKS43), 
f»RS(SXS44), 
«0RS(SKS4S), 
R0RS(SXS46), 
ADRS(SKS47), 
A0RS(SKS48), 
BORS(SKS49), 
RDRStSKSSO), 
R0RS(SKS51), 
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R0RSISKS52), 
RDRSISKS53), 
RDRSISKS54), 
RDRS(SKS55), 
RDRS(SKS561, 
flDRS(SKSS7), 
A0RS(SKS5S), 
A0RS(SKS59), 
ADRS(SKS60), 
A0RS(SKS61), 
ADRSISKS62), 
A0RS(SKS63), 
RDRSISKS64), 
RDRS(SKS65), 
ADRS(SKS65), 
A0RS(SKS67J, 
A0RSISKSG8), 
II0RS(SKS69), 
ADRS(SKS70), 
R0RS(SKS71), 
0; 

COnnENT Softkey labelt accttted by key label tablet; 

GLOBAL RLPHfl TABLE SX LABEL : = 
4 0 4 

1 4 
2 4 
3 4 
A 4 
5 4 
6 4 
7 4 
8 4 
9 4 

10 4 
11 4 
12 4 
13 4 
14 4 
15 4 
16 4 
17 4 
18 4 
19 4 
20 4 
21 4 
22 4 
23 4 
24 4 
25 4 
26 4 
27 4 
28 4 
29 4 

"DIRECTORY", 
•STORE", 
•LOAD", 
"DELETE", 
"UN-DELETE", 
•INITIALIZE", 
•TAPE", 
•INIT TAPE?", 
•YES", 
"NO", 
•RESTORE", 
"DISPLAY", 
"NEXT", 
"PflGE", 
"PREVIOUS", 
"FIRST", 
"LAST", 
"RAU", 
"DATA", 
"FORnflTTEO", 
"USER", 
"HACHINE", 
"OUnP", 
"INSlRUnENT", 
"STATE", 
"STATES 1-5", 
"nEncRY", 
"TRACE", 
"TRACES 1-4", 
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4 30 4 •CHL SET, 4 86 4 •P01NTS:-<ok bracktt 4, 
4 31 4 •ML SETS", 4 17 4 "51 " , 
4 32 4 •1-8", 4 88 4 "101", 
4 33 4 •CRL KIT", 4 19 4 •201", 
4 34 4 "HOKE". 4 90 4 "401", 
4 35 4 "R0OR1", 4 91 4 "SLOPE" »tk bracktt 2, 
4 35 4 "DRTR TYPE " , 4 92 4 "ATTENUATOR"ttk bracktt 2 
4 37 4 " « FILE 1 " , 4 93 4 "PORT 1 " , 
4 31 4 " ", 4 94 4 "PORT r . 
4 39 4 " « FILE 2", 4 9S 4 ok bracket 4, 
4 40 4 • « FILE 3", 4 9< 4 half vtfHOLt", 
4 41 4 — FILE 4", 4 97 4 "SIRGLE", 
4 42 4 " • FILE 5", 4 9S 4 "•ROUPS", 
4 43 4 "» FILE 6", 4 99 4 "CONTINUAL", 
4 44 4 • • FILE r , 4 100 4 " S T i m i i u r , 
4 45 4 FILE r. 4 101 4 tk bracktt 2, 
4 4C 4 •• 1 4 102 4 half vte-CM » OC", 
4 47 4 "' 2", 4 103 4 •D>r-»1t3»" OC". 
4 41 4 " ' 3 - , 4 104 4 •PRESS TO", 
4 49 4 "* 4 " . 4 105 4 "CONTINUE", 
6 50 4 "(POWER UP)", 4 106 4 "a"<177»ik bracktt 4, 
4 51 4 " ' 5 ", 4 107 4 " b -<l7I , " 
4 52 4 "" 6 ", 4 108 4 "•"•174, 
4 53 4 " 7 " , 4 109 4 •b"»177, 
4 54 4 • U B T STRTE*. 4 110 4 •REDEFINE", 
4 55 4 "tLECTRICHL-tt* bracket 2, 4 111 4 •HIToTrTETEr, 
4 54 4 "OELRY", 4 112 4 •REDEFINE-<ok bracktt 6, 
4 57 4 "RUIO OELflY", 4 113 4 -DRIVE-, 
4 SS 4 •PHSSE", 4 114 4 •PHASE LOCK", 
4 59 4 •OFFSET". 4 115 4 •NWIERfllOR", 
4 CO 4 •RfxaniuDE-, 4 116 4 "DEKN1I-", 
4 i l 4 •maKmritk bracket 2, 4 117 4 •RATOR", 
4 (2 4 • • / R E S I R R T - , ' 4 111 4 •CORVERSIBP, 
4 (3 4 •OFF", 4 119 4 • L R H L - , 
4 (4 4 -SnaiHOTtik bracktt 2, 4 120 4 •DONE", 
4 (5 4 • » " , 4 121 4 "ORIVE"«tk bracktt 3, 
4 tf 4 •TEST"»tk bracktt 2, 4 122 4 "NONE", 
4 57 4 •Rnp. efliS", 4 123 4 "LOCK to"»tk bracktt 3, 
4 ( 1 4 •REFERENCE", 4 124 4 "a1 " , 
4 59 4 "GAIK"+ik bracktt 6, 4 125 4 •a2 - , 
4 70 4 "0 ( H I H . ) " , 4 126 4 "NUHERATOR-etk bracket 5, 
4 71 4 " 1 \ 4 127 4 • b l " , 
4 72 4 " 2 " . 4 121 4 "b2 " , 
4 73 4 " 3 *, 4 129 4 "SERVICE", 
4 74 4 "4 (HflX.r, 4 130 4 "SELECTIONS", 
4 75 4 "ROTO", 4 131 4 -100 kHe"*tk bracktt 8, 
4 7E 4 "POWER", 4 132 4 •TEST CRL", " 
4 77 4 "HEHU", 4 133 4 "100 kHz", 
4 71 4 "SWEEP", 4 134 4 "REF CAL", 
4 79 4 "TIHE", 4 135 4 "DETECTOR", 
4 n 4 •mmsER o f , 4 136 4 •WOUND", 
4 ST 4 "POINTS", 4 137 4 "ROC GROUND", 
4 82 4 "3IHGL£"*ak bracktt 3, 4 138 4 "VCRL", 
4 33 4 •POINT", " 4 133 4 "VREF", 
4 84 4 "RAflP", 4 140 4 "TEHP. 1 " , 
4 85 4 "STEP", 4 141 4 "TEflP. r , 
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4 142 4 "D£NOn."*tk bracktt 4, 
4 143 4 "NO RATIO"," 
4 144 4 "CO«VERT"»»k bracktt 4, 
4 145 4 "to S", 
4 146 4 "to 1/S", 
4 147 4 "to Z", 
4 148 4 "to r , 
4 149 4 tk bracket 8, 
4 150 4 half vtfSUR", 
4 151 4 •LINEAR", 
4 152 4 "POLAR o/". 
4 153 4 •LIN NKR", 
4 154 4 "LOG HKR", 
4 155 4 " R t / I i IUR", 
4 156 4 •INVERTEff'T— 

•SniTH". 4 157 4 
•INVERTEff'T— 
•SniTH". 

4 158 4 •1HRGINARY", 
4 159 4 •RERL", 
4 160 4 half vt«"FREQUENCY", 
4 161 4 "LOtfPASS", 
4 162 4 "BAND PASS", 
4 163 4 •AUX. VOLT", 
4 164 4 "OUTPUT", 
4 165 4 "SPECIFr«,k bracket 2, 
4 166 4 "GRTE", 
4 167 4 •SET FREO.", 

"(LOU PRSS)", 4 168 4 
•SET FREO.", 
"(LOU PRSS)", 

4 169 4 "LOW PRSS:"«tk bracket 2, 
4 170 4 "IHPULSE", 
4 171 4 UIWOU:"<ek bracket 3, 
4 172 4 •HAKInUfT, 
4 173 4 •NORHflL", 
4 174 4 - W N i n u r , 
4 175 4 "GRTE"tak bracket 2, 
4 176 4 "ON". 
4 177 4 •GATE"»tk brocket 4, 
4 178 4 "START", 
4 179 4 "STOP", 
4 199 4 "CENTER", 
4 181 4 "SPAN", 
4 182 4 -GATE SHAPE", 
4 183 4 •GATE SHRPE"ttk bracket 4, 
4 184 4 "WIDE", 
4 185 4 "CORRECTION"«k bracktt 3, 
4 186 4 "SELECT", 
4 187 4 "CALIBRATE"etk bracket 3, 
4 188 4 "( KIT «1 )" , " 
4 189 4 "CALIBRATE", 
4 190 4 "( KIT «Z )" , 
4 191 4 "RESUflE CRL", 
4 15! 4 "SEQUENCE", 
4 193 4 "PLANES", 
4 194 4 "SET Z"t176, 
4 195 4 "CAL SUEEP", 
4 196 4 "VOLIRGE", 
4 197 4 "HOOIFY KIt"«tk bracket 2, 
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4 198 4 
4 199 4 
4 200 4 
4 201 4 
4 202 4 
4 203 4 
4 204 4 
4 205 4 
4 206 4 
4 207 4 
4 298 4 
4 209 4 
4 210 4 
4 211 4 
4 212 4 
4 213 4 
4 214 4 
4 215 4 
4 216 4 
4 217 4 
4 218 4 
4 219 4 
4 220 4 
4 221 4 
4 222 4 
4 223 4 
4 224 4 
4 225 4 
4 226 4 
4 227 4 
4 228 4 
4 229 4 
4 230 4 
4 231 4 
4 232 4 
4 233 4 
4 234 4 
4 235 4 
4 236 4 
4 237 4 
4 238 4 
4 239 4 
4 240 4 
4 241 4 
4 242 4 
4 243 4 
4 244 4 
4 24 5 4 
4 246 4 
4 24 7 4 
4 24S 4 
4 249 4 
4 250 4 
4 251 4 
4 252 4 
4 253 4 

"*ok bracket 3, 

CRL", 
"etk bracktt.3, 

•HODIFY KIT", 
"DELETE R", 
half vt*"PLRNE 1 " , 
"PLANE Z", 
"FREOUEHCY"«Bk bracktt 5, 
•RESPONSE", 
•S"»177t177»" " , 
•1-PORT", 
•S"»17S>178»" " , 
•0NE-PA1H", 
"2-P0R1", 
"FULL", 
•S"«177<177*" 
"P0RT1 STD1", 
"P0RT1 STDZ", 
"PDRT1 SI03", 
"SRVE", 
•S"t17?t177»" 
"S%178t178«" 
"PORTZ STOP, 
"PORTZ STD2", 
•P0RT2 STD3", 
"S">17Sd?8<" CAL", 
tk bracktt 3, 
half »t)"REFL£CT'N", 
"TRRH5-", 
-HISSION", 
•ISOLATION", 
-2-PORT CRL", 

"REFLECT'N", 
•FWD.TRRNS.", 
•FWO TRRKS ", 
"FWOTHAICIT, 
•FUO HRTCH ", 
•REVTTRRNST", 
•REV TRRHS -, 
-REVTHRTCM", 
-REV HATCH ", 

"TARNS.", 
"OBIT". 
"FUD ISOL'H", 
"FWD ISOLH ", 
"REV'ISOL'N", 
"REV ISOLN ". 
"S"»177tl77«k bracktt 3, 
"STRNDRRD 1 " , 
"S1RNDARD 2", 
"S1ANDARD 3". 
"S1RNDARD 4". 
"S1RNDARD 5", 
"SIRHDARD 6", 
"S1ANDARD 7", 
"STANDARDS ", 
"SHOE IS", 
"SET", 
"SLIDING", 
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S 2W 1 
t 255 4 
4 256 4 
4 257 4 
1 25! S 
4 259 4 
4 260 1 
I 2EI 4 
I 262 4 
4 263 4 
I 264 4 
4 265 4 
4 266 4 
4 267 4 
4 26! 4 
4 269 4 
4 270 4 
4 271 4 
4 272 4 
4 273 4 
4 274 4 
4 275 4 
4 276 4 
4 277 4 
4 271 4 
4 279 4 
4 2 » 4 
4 211 4 
4 212 4 
4243 4 
4 214 4 
4 215 4 
4 216 4 
4 217 4 
4 211 4 
4 219 4 
4 290 4 
4 291 4 
4 292 4 
X 293 4 
4 294 4 
4 295 4 
4 235 4 
4 297 4 
4 29! 4 
4 299 4 
4 300 4 
4 301 4 
4 302 4 
4 303 4 
4 304 4 
4 305 4 
4 306 4 
4 307 4 
4 30! 4 
4 309 4 

•LOST) DONE". 
"STRNDRRD", 
•SPECIFY", 
•STD CLASS", 
•(DEFINED)". 
•SID TYPE-tik bracket 5, 
"OPEN", 
"SNORT", 
"DELRY/", 
"THRU". 

"ARBITRARY", 
•INPEORNCE", 
• CN176*" " , 
" C"»177t" " , 
• C"t17!t" " , 
"LRBEL STD", 
half vtf'FIXED", 
"LOSS", 
" Z-M761" -, 
•LOUER". 
"FREQUENCY", 
•UPPER", 
half vtf'COAX", 
"UPVlOUIDE", 
•S"t177t177t": " , 
•1,t SID". 
•2nd SID", 
•3rd STD", 
•S"t17!t178f: " , 
"(SPEC'D)", 
"TRANS.:", 
•FUO STD". 
•REV STD", 
•RESP. STD", 
•SINGLE " t l k bracket 2, 
"CHANNEL", 
•OURL " , 
half vtfDATfl", 
"DRTR "t38, 
"HATH", 
"(...)", 
"DEFAULTS", 
•0R1R "t169, 
"2 CHANNEL"tlk bracket 2, 
•OVERLAY", 
•2 CHANNEL", 
•SPLIT", 
•HEHORY"tlk bracket 5, 
" 4 ", 
"OPERATIONS", 
•DRIA fron"tek bracket 2, 
"CHANNEL V , 
"DRTR fron", 
"CHANNEL 2", 
"DATA"tek bracket 4, 
"i HEHORY", 
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4 310 4 
4 311 4 
4 312 4 
4 313 4 
4 314 4 
4 315 4 
4 316 4 
4 317 4 
4 31! 4 
4 319 4 
4 320 4 
4 321 4 
4 322 4 
4 323 4 
4 324 4 
4 325 4 
4 326 4 
4 227 4 
4 321 4 
4 329 4 
4 330 4 
4 331 4 
4 332 4 
4 333 4 
4 334 4 
4 335 4 
4 336 4 
4 337 4 
4 33! 4 
4 339 4 
4 340 4 
4 341 4 
4 342 4 
4 343 4 
4 344 4 
4 345 4 
4 346 4 
4 347 4 
4 34! 4 
4 349 4 
4 350 4 
4 351 4 
4 352 4 
4 353 4 
4 354 4 
4 355 4 
4 356 4 
4 357 4 
4 35! 4 
4 359 4 
4 360 4 
4 361 4 
4 362 4 
4 363 4 
4 364 4 
4 365 4 

"X -
" - X 

•X X 
•X X 

" - HEHORY", 
npy chart" HEHORY", 
"/ HEHORY", 
•PLOT"»ek bracket 5, 
"ALL". 
•CRAIICULE". 
•IWRNER(S)", 
"TEXT", 
•QWlOimHT". 
"PEN COLOR". 
"LIST TRACE". 
"VAUJES". 
•SYSTEITtik bratket 2, 
•PARRITETERS'', 
•OPERAIINS", 
•X - LEFT-tak bracket 5, 
•- - tPPEtt", 
•- - LEFT", 

LOUER", 
RIGHT", 
RIGHT", 
LOUER", 
FULL", 
PflGE", 

'P£H"tik bracket I, 
" 5 " , 
• 6 " . 
" 7 ", 
" 1 ". 
half vtfPRIKT", 
•PLOT", 
•NEXT PAGE", 
"reeWER-txk bracket t , 

1 ", 
2 *, 
3 ". 
4 ". 
5 ", 

delta chart" nODE", 
ok bracket 6, 
half vttdeita chart" REF = T , 
delta chart" REF • 2", 
delta chart" REF • 3", 
delta chart" REF • 4", 
delta chart- REF • 5", 
"HARKER t o " t l k bracket 2, 
•TITLE", 
•HP-IB", 
"ADDRESSES", 
"CRT", 
•FUNCTIONS", 
•LETTER", 
•SPACE", 
"BflCKSPflCE", 

"S510 HP-I8"tlk_bracket_8, 
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4 366 4 
4 367 4 
4 36! 4 
4 369 4 
4 370 4 
4 371 4 
4 372 4 
4 373 4 
4 374 4 
4 375 4 
4 37E 4 
4 377 4 
4 37! 4 
4 379 4 
4 350 4 
4 311 4 
4 342 4 
4 343 4 
4 999 4 

"ADDRESS", 
• SYSTEM BUS", 
"SOURCE", 
"TEST SET", 
•PLOTTER", 
•PRINTER", 
"RUIO CHD". 
•PRSS THRU", 
"SOFTUARE", 
"REVISION", 
"SYSTEN BUS"tik bracket 2. 
"'LOCAL'", 
"'REHOTE'", 

half vtt"j£CATID"''. 
"PEEK", -
•POKE", 
•TEST HENU", 

CBftnENT Softkey label indexed for each eoftkey; 

CLOBRL INTEGER 
1. 0, 4 

11, 12. 
13, 14, 
16, 14, 
16, 14, 
17, 14, 
1 ! , 19, 
19, 0, 
20, 19, 
21, 12. 
22, 23, 
24, 25, 
« , 26, 
27, 21, 
27, 29, 
30, 0, 
31, 3!, 
33, 0, 
34, 0, 
35, 0, 
36 . 37, 
31. 39, 
34, 40, 
3!, 41, 
3!. 42, 

TABLE LBL INDEX : = 
•DIRECTORY" 4 
"STORE" 4 
"LORD" 4 
•DELETE" 4 
"UN-DELETE" 4 
"INITIALIZE" "TAPE" 4 
"INIT TAPE'" "YES" 4 
"NO" 4 
"RESTORE" "DISPLAY" 4 
•NEXT" "PAGE" 4 
"PREVIOUS" "PAGE" 4 
"FIRST" "PAGE" 4 
"LAST" "PAGE" 4 
"RAU" "DATA" 4 
"DATA" 4 
"FORHATTED" "DRIA" 4 
•USER" "DISPLAY" 4 
"HACHINE" "DUnP" 4 
"INSTRUNENT" "STATE" 4 
"INSTRUHENT" "STATES 1-5" 
"HEnORY" "TRACE" 4 
"HEHORY" "TRACES 1-4" 4 
"CflL SET" 4 
"CflL SETS" "1-S" 4 
"CRL XII" 4 
"HORE" 4 
"ABORT" 4 
"DAW TYPE " "« FILE 1" 1 

• FILE Z" 4 
FILE 3" 4 

" " "• F i l l 4" 4 
• •' "< FILE 5" 4 
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3!, 43, 
3!. 44, 
3!, 45, 
36, 46, 
38, 47, 
3!, 4! , 
38, 49, 
50, 51, 
38, 52, 
38, 53, 
38, 54, 
55, 56, 
57, 0. 
58, 59, 
60, 59, 
61, 62. 
63, 0, 
64, 65, 
63, 0, 
66, 67, 
68, 67, 
69, 70, 
71, 0, 
72, 0, 
73, 0, 
74, 0, 
75, 0, 
76, 77, 
78, 79, 
80, ! 1 , 
82, 83, 
84, 0, 
85, 0, 
86, 17, 
!i, 0, 
!9 , 0, 
90, 0, 
76, 0, 
91, 65, 
63, 0, 
92, 93, 
94, 0, 
95, 96, 
97, 0, 
80. 9!, 
99, 0, 

100, 59, 
101.102, 
103. 0, 
104,105, 
106, 0, 
107, 0, 
10!, 0, 
10S, 0, 
110,111, 
112,113, 

4 " • "« FILE 6" 4 
4 • • FILE 7" 4 
4 " " "« FILE 1" 4 
4 "ORlfl TYPE " "" 1 " 4 
4 " • "» 2 " 4 
4 " " "« 3 " 4 
4 " • " » 4 " 4 
4 "(POWER UP)" "« 5 " 4 
4 • • •» 6 • 4 
4 • • "« 7 " 4 
4 " • "LUST STRTE" 4 
4 "EL£CTRICRL"«k bracket_2 "DELAY" 4 
4 "RUIO DELRY" "4 
4 -PHASE" "OFFSET" 4 
4 "IWWalUDE" "OFFSET" 4 
4 "AVERAGING" t i k bracket 2 "OK/RESTART" 
4 "OFF" 4 " 
4 "SHOOTHING"tik bracket 2 "ON " 4 
4 "OFF" 1 
4 "TESrtok bracket 2 "ftlP. GRIN" 4 
4 "REFERENCE" "RnP. GAIN" 4 
4 -GtllH'iik bracket 6 "0 (DIN.)" 4 
4 " 1 • 4 
4 " 2 - 4 
4 - 3 " 4 
4 "4 (nflx. )• 4 
4 -RUIO" 4 
4 "POUET "HENU" 4 
4 -SUEEP- "TinE" 4 
4 "RUBBER of" "POINTS- 4 
4 "SIHGLE"tlk bracket 3 "POINT" 4 
4 -RPHP" 4 

4 "POIKTS:"tik bracket 4 "51 " 4 
4 "101" 4 
4 -201- 4 
4 -401" 4 
4 "POUER" 4 
4 "SLOPE"»ik bracket 2 "ON " 4 
4 "OFF" 4 
4 "flT1EHURT0R"tik bracket 2 "PORT 1 " 4 
4 "PORT 2" 4 
4 ok bracket 4 half vtt"HOLD" 4 
4 "SINGLE" 4 
4 "NuYIBER of" "GROUPS" 4 
4 "CONTINUAL" 4 
4 "STInULUS" "OFFSET" 4 
4 I k bracket Z half v t f C M = Ch2" 4 
4 "Chl " t l63t" Ch?' 4 
4 "PRESS TO" "CONTINUE" 4 
4 "a"t177isk bracket 4 4 
4 "b"t178 4 
4 "a"t17! 4 
4 "b"tl?7 4 
4 "REDEFINE" "PflRRnElER" 4 
4 "REOEFINE"tsk bracket 6 "DRIVE" 4 
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COnnfNT Thi, 1 , o dunny to ollou romignnfnt of RAH oolnttr for otock; 
CLOfML LABEL mrh t u c k : 

iurk_it»ck: 
EHDt 
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i , « . r . / / 
•/nESSBCE/tr.-nESSPCEr/ 
S/SPHBK/,/-/-/ 
«r/d 
1 
/==«/,id 
1,8«/SPHBK//9 
i , « i n •)•// 
S / f - / . - 1 , . j 
5/0=/i/"\(.»\)\(S=.'\)\(D».»\)\(F'.*\)/\1\3\2\d/ 
Ol 
NAX STACK SUES 
IK8KL 
K'2S0 NMOO 0-8O0 S«18000 8'15 C-15 F-24 P>6J R'5d 0=16 
BSHS8K 
K-25 H»25 OOOOO S - 3 ^ 

FSI0DA1A.U0RK.P0851O 

EXTERNAL INTEGER k i t b»c. L: 
EXTERNAL INTEGER k i t b i « 2 . l ; 

THU, DEC 22, 1983, 10:59 AH PAGE 1 

)ts 1,13.20,28,M,*M6,52,58 
!,«•/ » A t / j 
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•FILE cstds.uork; 
•FILE ccal.uork; 

t*stiax*iXsatxteftlt«t* 
FIRST STD KIT 

THU, DEC 22, 1!S3, 10:59 « l PACE 

8. 1ypf2 values & 
8. (or Btd_type'e A 

lxa»XixaXX*»X*XtXXax«asSa*t«XXXa*XtXX*«XsaaaaaxesX 

4 calibration h i t label & 
BYTE TRBLE aOO :• 10,07.'( , ' , ' 7 , ' n , ' 
4 ciaoa l iate of calibration otendarde I 
BYTE TABLE bOO : 1 , 2, 0, 0, 0, 0, 0, 0, 

1 , 1 , 0, 0, 0, 0, 0, 0, 
3, 9,10,12, 0, 0, 0, 0. 
1, 9. 0, 0, 0, 0, 0, 0, 
1,11, 0. 0. 0, 0. 0, 0, 
1,11. 0, 0, 0, 0, 0, 0, 
1, 2. 0. 0, 0, 0, 0, 0, 
1 . 1, 0, 0, 0, 0, 0. 0, 
3, 9,10,12, 0, 0, 0, 0, 
1 , 9, 0, 0, 0, 0, 0, 0, 
1,11, 0, 0, 0, 0, 0, 0, 
1,11, 0, 0, 0, 0, 0, 0, 
3, 1 , 2,11, 0, 0, 0, 0; 

4 data labela 4 
BYTE TABLE cOO :• 10,05,'0,'P, •£,••, 

10,05, 'S.'H.'O.'R, 
10,05.'L,'0,'A,'D, 
10,10,'I , 'S, 'D. 'L, 
10,M, 'T,"H, '« , 'U, 
10.04, 'T.'H.'R.'U, 
10.05. ' O . ' P . 'E . ' K . 
10,05, 'S.'H.'O.'R, 
10,05,'L.'O.'A.'O, 
10,10, ' I , 'S, '0, 'L , 
10,04,'T,'H,'R,'U, 
10.04, 'T.'H.'R.'U, 
10.05, 'R,'E,'S,'P, 

4 etd • I t 
RERL TRBLE aOl 

BY1E TABLE c01 : 
BYTE TABLE e01 : 
J l t d « 2 1 
REAL TABLE a02 

BYTE 
BYTE 

TRBLE C02 
TABLE 092 

0 , 995*9, 
50.0, 0.0, 0.0, 
0.0, 0.0, 0.0. 0.0; 
10,06,' .'S.'H.'O.'R. 

= etd_short, 0; 

:= 0 , 999*9. 
50.0, 0.0, 0.0, 
90.5.0.0,78.5 , 0.0; 

:a 10,06,' ,'0,'P,'E,'K, 
:* atd_open , 0; 

' ) , ' , ' , ' ; 8. h i t label 8. 

4 portl lot etd 4 
4 portl 2nd etd 1 
4 port1_3rd_std 4 
4 looln'fud^ttd £ 
& n»tch~fud~itd 4 
4 trana"fwd_atd 4 
4 port2~tst_ltd 4 
4 port2~2nd~itd 4 
4 port2_3rd_etd 4 
4 isaln~rav%td 4 
4 natch_rev_etd 4 
4 t r a n a ' r e v i t d 4 
4 freo^reep^etd 4 

' , ' , ' , ' , 4 port1_1at_ 4 
' , ' , ' , ' , 4 portl 2nd 4 
' , ' , ' , ' , 4 portl 'Sni 4 
' ,'S,'T,'D, 4 iooln fud 4 
' , ' , ' , ' , 4 natch.fud. 4 
' , ' , ' , ' , 4 trane_fud_ 4 
' . ' , ' . ' , 4 port2_1tt_ 4 
' , ' , ' , ' . 4 portZ_2nd_ 4 
' , ' , ' , ' , 4 port2~_3rd_ 4 
' ,'S,'T,'D, 4 iooln_rev_ 4 
' , ' , ' , ' , 4 natch_rev_ 4 
' , ' , ' , ' , 4 trane~rev~ 4 
'S,'E,' , ' ; 4 frea_reap_ 4 

4 f n i n , fnax 4 
4 2o, delay, looa 4 

4 cO, d , c2, 2teminal 4 
' , ' , ' , ' ; 4 label 4 

4 ,td_type. type24 

4 fnin, fnae 4 
4 Io, delay, Iocs 4 

4cO, c l , c2, ZteminaLA 
' , ' , ' , ' ; 4 label 4 

4 etd_type, type24 

SSIDDRTA.U0RK.P085I0 
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4 l t d • 3 4 
RERL TRBLE a03 : 

BYTE TABLE c03 : 
BYTE TRBLE d03 : 
4 l t d « 4 4 
REAL TABLE a04 : 

BYTE TABLE c04 : 
BYTE TRBLE d04 : 
4 l t d • 5 4 
REAL TABLE aOS 

BYTE TRBLE 005 
BYTE TABLE d05 
4 l t d « 6 4 
RERL TRBLE a06 

BYTE TABLE c06 
BYTE TABLE d06 
4 l t d I 7 4 
REAL TABLE a07 

BYTE TABLE c07 
BYTE TRBLE d07 
4 l i d • 8 4 
REAL TABLE aOS 

BYTE TABLE COS 
BYTE TABLE dOS 
4 l t d • 9 4 
RERL TRBLE a09 

BYTE TABLE c09 
BYTE TABLE d09 
4 l t d « 10 4 
RERL TABLE a10 

BYTE TABLE CIO 
BYTE TRBLE dIO 
4 l t d K 11 4 
RERL TABLE a l l 

BYTE TABLE c11 
BYTE TABLE d11 
4 l t d « 12 4 
REAL TRBLE a12 0,2.001*9, 

.74*9, 2.001*9, 
S0.0,44.99!cfi4166.76!4«-I2, 5*8, 
0.0, 0.0, 0.0, 0.0; 4 CO. 
10,08,' , 'S . 'H , '0 , 'R, 'T , ' t , '3 . ' 
•td_ihort, 0; 

1.999*9, 4.001*9, 
50.0,42.495cn4 83.252S-12, 5*8, 
0.0, 0.0, 0.0, 0.0; 4 CO, 

: 10.08,' , 'S.'H.'O.'R,•!,'•,'4,' 
' otd_lhort, 0; 

i 3.999*9, S.0O1US. 
SO.0,41.24S9cn4 41.57203-12.5*!, 
0.0, 0.0, 0.0, 0.0; 4 CO, 

i 10,08,' , ' S , ' H , ' 0 , ' R , ' T , ' « , ' S , ' 
* l td_,hort , 0; 

• 7.999*3, 12.001*9, 
SO.0,4.73152cn4 24.4087*-12,5"8, 
0.0, 0.0, 0.0, 0.0; 4 cO, 

• 10,08,' , 'S . 'H. 'O. 'R, ' ! , ' « .'6,' 
' otd_enort, 0; 

• 11.99919, 11.601*5. 
50.0,4.S2241cn4 17.4336*-12,5*8, 
0.0, 0.0, 0.0, 0.0; 4 CO, 

• 10,08,' , 'S, 'H, '0, 'R, 'T , '1 , '7, ' 
t , td_,hort . 0; 

• 16.999*9,32.501*9, 
50.0, 0.0, 0.0, 
o.o, o.o, o.o, o.o: 4 co, 

• 10,0!, ' , ' S , ' H , ' 0 . ' R , ' T . ' « , ' ! , ' 
* ,td_ohort, 0; 

• 0, 999*9, 
50.0, 0.0, 0.0. 
0.0, 0.0, 0.0, 0.0; 4 cO, 

• 10,09, 'B,'R,'0,'A,'D,'B,'A,'hV 
* ltd_load, 0; 

• 1.999*9,999.0000*9, 
50.0. 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0; 4 cO, 

• 10,07, 'S , 'L , ' I , 'D , ' I , 'K , '6 , ' , ' 
> ltd_load, eliding; 

• 0 , 995*9, 
50.0, 0.0, O.O, 
0.0, 0.0, 0.0, 0.0; 4 CO 

= 10,06,' . 'T.'H.'R.'U,' , ' , ' , 
= l t d thru, 0; 

4 fnin, fnax 4 
42o, delay, loss4 

c l , c2, Zteminal 4 
4 label 4 

4 itd_type, type24 

4 fnin, fnax 4 
4Zo. delay, 10154 

c l , c2, 2terninal 4 
, ' ; 4 label 4 
4 std_tyee, type24 

4 fnin, fnax 4 
, 4Zo, delay, loto4 
c l , c2, Zterninal 4 

4 label 4 
4 atd_type, type24 

4 fnin, fnax 4 
. 4ZD , delay, loasi 
c l , c2. Zterninal 4 
, ' ; 4 label I 
4 itd_type, type24 

4 f n i n , fnax 4 
42o, delay, lote4 

c l , c2, Zteminal 4 
, ' ; 4 label 4 
4 ttd.type. type24 

4 f n i n , fnax 4 
4 Zo, delay, loe i 4 
c l , c2, Zterninal 4 
, ' ; 4 label 4 
4 std.type, type24 

4 f n i n , fnax 4 
4 Zo, delay, looo 4 
d , cZ, Zterninal 4 

0, ' ; 4 label 4 
4 Itd.type, type24 

4 fnin, fnax 4 
4 Zo, delay, loea 4 
d , c2, Zterninal 4 
, ' ; 4 label 4 
4 std_type, type24 

4 fnin, fnax 4 
4 Zo, delay. I o n 4 
d , c2, Zteminal 4 
, ' ; 4 label 4 
4 ltd,type, type24 

4 fnin, fnax 4 
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BYTE TRBLE clZ 
9YIE TRBLE 012 ; x 
4 l t d I 13 4 
RERL TABLE a13 

BYTE TABLE C13 
BYTE TABLE d13 :» 
4 l t d » 14 4 
REAL TABLE a14 

BYTE TRBLE C14 
BYTE TRBLE d14 := 
4 l t d • 15 4 
REAL TABLE a15 :' 

BYTE TRBLE CIS ; s 
BYTE TABLE dl5 ; x 
4 l t d 1 16 4 
REAL TRBLE 116 := 

BYTE TABLE d£ . . 
BYTE TRBLE d16 ;c 
4 l t d • 17 4 
RERL TRBLE at 7 :" 

BYIE TABLE c17 
BYTE TABLE d17 ;x 
4 l t d • 18 4 
REAL TABLE a l ! : s 

BYTE 1ASLE c l ! 
BYTE TRBLE d l ! := 
4 l t d • 19 4 
RERL TABLE ,19 :* 

BYTE TRBLE c19 . . 
BYTE TABLE d!9 := 
4 std a 20 4 
RERL TABLE a 20 := 

BYTE TABLE c20 
BYIE TABLE 620 
4 std • 21 4 
RERL 1ABLE 121 

50.0, 0.0, 0.0, 
0.0. 0.0. 0.0, 0.0; 
10,07,'L.'O.'U.'B.'A.'H, 
std_load, 0; 

0, 95999, 
50.0, 0.0. 0.0, 
0.0. 0.0. 0.0, 0.0: 
10,09,'(. 'L. 'O.'R.'D,' , 
std_load, 0; 

0. 995*9, 
50.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0; 
IO,09, ' ( , 'L, '0, 'A, 'D, ' 

-sTTPToad, 0; 

0 . 995*9, 
50.0, 0.0. 0.0, 
90.5,0.0,71.5, 0.0; 
10,09, ' ( , 'D, 'P, 'E, 'K, ' 
std_open, 0; 

0, 59*9. 
50.0, 0.0, 0.0, 
79.4,0.0,40.0, 0.0; 
10.01, ' 0 , '1 , 'd , ' , '0 , 'P , 
std_open, 0; 

0, 999*9, 
50.0, 0,0, 0.0, 
0.0, O.D. 0.0, 0.0; 
10.09,'( , 'D. 'P. 'E, 'H,' , 
std.open, 0; 

0, 999*9, 
50.0, 0.0, 0.0, 
0.0. 0.0, 0.0, 0.0; 
10 ,09,'(. '0,'P,'E,'K,' 
std_open, 0; 

0, 995*9, 
60.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0; 
10,09, ' ( . 'T. 'H.'R.'U,' 
std_thr\j, 0; 

0 , 995*9. 
50.0, 0.0, 0.0. 
0.0, 0.0. 0.0, 0.0; 
10,09,'(,'T.'H.'R.'U,' 
std_thru, 0; 

0, 995*9, 
50.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0; 

4 Zo, delay, loea 4 
4 CO, d , cZ, Zteminal 4 

0, ' , ' , ' ; 4 label 4 
4 std_1ype, type24 

4 fnin, fnax 4 
4 Zo, delay, IDSS 4 

4 cO, c l , c2, Zteminal 4 
« , ' 5 , ' ) , ' ; 4 label 4 

4 etd_type, type24 

4 fnin, fnax 4 
4 Zo, delay, loae 4 

4 cO, c l , c2, Zteminal 4 
' « , ' 6 , ' ) , ' ; 4 label 4 

4 std_type, type24 

4 fnin, fnax 4 
4 Zo, delay, loss 4 

4c0, d , c2, ZteminalA 
•« , '1 , ' ) , ' ; 4 label 4 

4 std_type, type24 

4 fnin, fnax 4 
4 2o, delay, looa 4 

4c0, c l , cZ, ZteminalA 
'E,'H,' , ' ; 4 label 4 

4 std.type, typt24 

4 fnin, fnax 4 
4 Zo, delay, loss 4 

4 cO, d , c2, Zteminal 4 
, ' • , ' 3 , ' ) . ' : 4 label 4 

4 std_type, type24 

4 f n i n , fnax 4 
4 Zo, delay, loei 4 

4 cO, c l , c2, Zteminal 4 
' « , ' 4 , ' ) , ' ; 4 label 4 

4 otd_type, type24 

4 fnin, fnax 4 
4 Zo, delay, loea 4 

4 cO, d , c2, Zteminal 4 
,'a , '1 , ' ) , ' ; 4 label 4 

4 std_type, type24 

4 f n i n , fnax 4 
4 Zo, delay, loss 4 

4 cO, c l , c2, Zterninal 4 
,'a , ' 2 , ' ) , ' ; 4 label 4 

4 std_type, type24 

4 fnin, fnax 4 
4 Zo, delay, loss 4 

4 CO, c l , c2, Zteminal 4 

SS10DATA.U0RK.PO851O THU, DEC 22, 1983, 10:59 Rn 

BYTE TABLE c21 
BYTE TRBLE d21 
4 std a 22 4 
RERL TABLE ,22 

BYTE 

BYTE 

TABLE c22 
TABLE d22 

:= 10,09.'(,'T.'H.'R.'U,' 
; x std_thru, 0; 

:• 0 , 999*9, 
50.0. 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0; 

:= 10,09,'(,'T.'H.'R.'U,' 
;s std thru, 0: 

' ) , ' ; 4 label 4 
4 std_type, type24 

4 f n i n , fnax 4 
4 Zo, delay, loss 4 

4 cO, c l , cZ, Zteminal 4 
•a, '4 , ' ) , ' : 4 label 4 

4 std_type, type24 

4 f i l l e r 4 
BYTE TABLE e22 : • 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0.0.0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0: 

COnnEHT cal k i t descriptor 
akxaxxx«a«xasxaxaaa*xsxaaxxtxa*»stseftxeete*asaaxxsssaxsxxxxaxxixxtxxiaxx 

xxx*tnexsxaxxaaaxaax«xxxaxxxxsta*xxx»*aaa»aata*xaaxaa*»axaaa*axx»ax*x** 
SECOND STD KIT 

4 calibration k i t label 4 
BYTE TABLE ,50 :x 10,09, ' ( , ' , ' 3 , ' . . ' 5 
4 daas l i s t s of calibration standards 4 
BYTE TRBLE b50 : 

' ) . ' ; 

4 class labels 4 
BYTE TRBLE c50 : 

1 , 2, 0, 0, 0, 0, 0, 0, 4 port1_1st_std 4 
1 , 1 , 0, 0, 0, 0, 0, 0, 4 port1~2nd~std 4 
3, 9,10,12, 0, 0, 0, 0, 4 portl ~ 3 n f std 4 
1 , 9. 0, 0, 0, 0, 0, 0, 4 isoln.fud.std 4 
1,11, 0, 0, 0, 0, 0, 0, 4 natch fud std 4 
1,11. D, 0, 0, 0, 0, 0, 4 trans~fud_std 4 
1 , 2, 0, 0, 0, 0, 0, 0, 4 port2Jst_std 4 
1 , 1 , 0, 0, 0, 0, 0, 0, 4 port2~2nd~std 4 
3, 9.10,12, 0, 0, 0, 0, 4 port2_3rd_std 4 
1 , 9. 0, 0, 0, 0, 0, 0, 4 iBOlrTrev_std 4 
1,11, 0, 0, 0, 0, 0, 0, 4 natch~rev~std 4 
1,11, 0, 0, 0, 0, 0. 0, 4 trans~rev~std 4 
3, 1 . 2,11, 0, 0, 0, 0; 4 freq_resp~std 4 

10,05,'0.'P,'E, 'H, ' , 4 port1_1it_ 4 
10,05, 'S.'H.'O, 'R. T| , ' , ' , 4 port1_2nd_ 4 
10,05,'L.'O.'R, 'D.'S, ' , ' , 4 portl"3rd~_ 4 
10,10,'l. 'S.'O, 'L, N, , 'S, •T, 'D, 4 isoln~fud_ 4 
10,04,'T.'H.'R, '11, ' , 4 natch_fud_ 4 
10,04, 'T.'H.'R, '0, , ' , ' , 4 trans fud 4 
10,05,'O.'P.'E, 'N, 1 , ,* , ' , ' , 4 port2_1st_ 4 
10,05,'S,'H,'0, 'R, I, , ' , ' , ' , 4 port2~2nd_ 4 
10,05,'L.'O.'R, '0 , 'S, , ' , ' , ' , 4 port2~3rd_ 4 
10,10, 'I,' S , 'D, 'L, 'N, , 'S, •T, 'D, 4 isoln_rev_ 4 
10,04,'T.'H.'R, 'U, , ' , ' , ' , 4 natch~rev_ 4 
10,04,'T.'H.'R, 'U, , ' , ' , ' , 4 trans~rev_ 4 
lO.OS.'R.'E.'S. 'P. •o! •N! S,'E, ' ; 4 freo_resp_ 4 

4 std • 1 4 
REAL 1RBLE aS1 := 0. 995*9, 4 f n i n , fnax 4 
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114, 0, 
115, 0, 
116.117, 
11! . 0, 
111,119, 
110,120, 
121. 93, 
y. 0, 

122. 0, 
123,124, 
125, 0, 
122, 0, 
126,127, 
128, 0, 
124, 0, 
125, 0, 
129,130, 
131.132, 
133,134, 
135,136, 

0, 
13S, 

139, 0, 
140, 0, 
141, 0. 
142,124, 
125, 0, 
127. 0, 
143. 0. 
144,145, 
146, 0, 
147, 0, 
148, 0, 
149,150, 
151, 60, 
152,153, 
152,154, 
152,155, 
156.157, 
158, 0, 
159, 0, 

95,160, 
79,161, 
79,162, 

163,164, 
165, 79, 
166, 0, 
167,168, 
169, 85, 
170, 0, 
171,172, 
173, 0, 
174, 0, 
175.176, 

63, 0, 
177,178, 

I "PHASE LOCK" 1 
A "IRjrtERAIDR" t 
X -KIIOHI-" " M i o r X 
X "COHVERSIOK" X 
X "PfNcanETER- "LABEL" X 
X "HEOEf IKE" "DONE" X 
X "DRIVE"t,k bracktt 3 "POP.! 1" X 
1 ^MRT 2- " X 

X "LOCK t o - t t k bracket 3 "al " X 
1 "a2 " X " 
X "leOIrl- i 
I "NunERSIOR-tok bracket 5 "bl " i 
1 "b2 - X 
X "a1 " X 
X "a2 • X 
X -SERVICE" •atlECIIOHI" I 
t "100 Wfr-e»k_bracket > "IESI UI" i 
t "100 kHz- "KEF CflL" " i 
X "DETECTOR" "CROUtJr X 
1 "FaX CROWD- i 
i "VCRL" X 
I "VtEF" X 
X "TEHP. 1" I 
A "TEHP. 2" X 
I •tf.m.'nk bracket 4 "al " X 
X "a2 - X " 
1 "bl " X 
t *R0 RATIO" X 
X "COkVERT-eek bracket 4 " to S" i 
t " to 1/S" X 
t "to 2" X 
X "to r X 
X ek bracket 8 half vtt-SUR" X 
( "LIRERR" -BRtWITUOE- X 
X "POLAR »/" "UK HKR" 4 
i "POLAR u / " "LOC HXR" X 
I "POUR u / " "Re/In HKR" I 
t "INVERTED" "SHITr X 
X "inflCINRRY" X 
A "REAL" X 
X ok bracket 4 half vtfFREOUEHCY" X 
X "TIM" "LOU PASS"" X 
A -Tine- "MRD PASS" X 
X "UK. VOLT" "OUTPUT" X 
X "SPECIFY-ttk bracket 2 "TinE" X 
A "SATE" I 
X "SET FREO." "(LOU PRSS)" A 
X "LOU PRSS:"t«k bracket 2 "STEP" X 
X "inPULSE" X" 
X "UIWOU:"tek bracket 3 "nflxinun" X 
t "RORHflL" A 
A "niHinun" x 
X " B W t t k bracket 2 "OH" X 
I "OFF" A 
A "GflTE"tik bracket 4 "STRRT" 1 
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179, 0, X "STOP" X 
180, 0, X "CENTER" X 
181, 0, X'SPRN" X 
182, 0, X "GATE SHAPE" A 
183,172, X -DATE SHRPE'tok bracket 4 •TIRXlnun" X 
1«4. 0, X "UIDE" X 
173. 0, X "leORBAL" X 
174, o, x -niHinun" i 
185,176, X -CC4tRECTI0H"«»k bracket 3 "OR" X 

63, 0, X "OFF" A 
1X6, 30, X "SELECT" "CRL SET" X 
117,188, X "CAUIRR1E"4ik bracket 3 •( ( I I 11 )• X 
119,190, X "CALIBRATE" "("KIT 12 7" I 
191,192, X "RESR1E CAL" "SEOUENCE" X 
(1,193, X -REFERENCE" -PLANES" X 
1)4, 0, X "SET Z"tl7G X 
W.196, I "CRL SMEEP" "VOLTAGE" X 
197,188, X "nOOIFY KTT"<ek bracket 2 "( «1I 11 ) " 1 
191,190, X -nOOIFY KIT" "("KIT «2 7" X 
199 . 30. A "DELETE A" "CflL SET" A 
101,200, X ok bracket 2 half vtt"PLAHE 1" X 
201. 0, I "PLANE r ~ I ' 
167,168, X "SET FREO." "(LOU PASS)" A 
202,203, X " F K M N C r t i k bracket 5 -RESPVMSE- .X 
204,205, X T»177.177t" "" "1-PORT" X 
206,205. X -S"t178t17!f • "1-PORT- I 
207,208, X -ONE-PRIH" "2-PORT" A 
209.208, X "FULL" "2-P0R1" X 
210,211, X -ri177»177«- "»«k bracket 3 "PORTI SI01" X 
212, 0, X "PORTI ST02" X 
213, 0, X "P0RT1 ST03" A 
214,215, X -SRVE" " P i U T e W i - CRL" X 
216,217, X -r«17lt17l(- " i l k bracktt 3 "P0RI2 STD1" I 
211, 0, X -PORTZ ST02- X " 
219. 0, X "P0RT2 ST03" X 
214,220, 4 "SAVE- "S"t171t17|f CRL" X 
221,222, X tk bracktt 3 half vtf'REFLECT'N" X 
223.224, X "TRRNS-* "ilSSIDN-7 X 
225, 0, X -ISOUiraN- I 
214,726, X -SAVE" -2-PORT CflL" X 
227,120, X -REFLECT'N" "DONE" X 
221,229, X "FUD. TRANS.- -FUO TRANS - X 
230,231, X - F U D . n A T C r "FUD HATCH " A 
232,233, X -REV.TRANS." "REV TURNS " X 
234,235, A "REV. HATCH" "REV HATCH " 4 
236,120, X -TRANS.- "DOHE" ~4 " 
237.225, X "OniT" "ISOLATION" t 
238,239, 4 "FUO ISOL'N" "FUO ISOLN " X 
240,241, 4 "REV ISOL'N" "REV'ISOLN"" X 
225,120, X "ISOLATION" "DONE" X 
221,222, X tk bracktt 3 half vtfREFLECT'H" X 
223,224, X "TRRHS-" "MSSIOlf 4 
225. 0, X "ISOLATION" 4 
227,120, X "REFLECT'"" "DONE" t 
243, 0, X "STRNDRRD 1" 4 
244, 0, 4 "STANDARD 2" X 
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245, 0, 
246. 0, 
247 , 0, 
248 , 0, 
249 , 0, 
250,120, 
261,252, 
253,254, 
186,255, 
256,257, 
119,257, 
119, 33, 
120.251, 
259,260, 
261, 0, 

3, 0, 
£-62,263, 
264,265, 
266 , 0, 
267, 0, 
268 , 0, 
256 , 59, 
269, 0, 
120,258, 
101,270, 
253, 0, 

59, 56, 
59,271, 
59.272, 

273.274. 
275.274, 
101,276, 
277 , 0, 
120,251, 
278.279, 

' 280 , 0, 
281, 0, 
282,279, 
290, 0, 
281, 0, 

34, 0, 
120,283, 
284,285, 
286 , 0, 
274 , 28 7, 
2SS.289, 
290,289, 

95,291, 
27, 0, 

292. 27, 
293,294, 
186,295, 
296 . 27, 
297.298, 
299.300. 
301, 71, 

X "STANORRD 3" 
X "STANDARD 4" 
X "STANORRD 5" 
t "STRNDRRD E" 
X "STANOARO 7" 
X -STIWflRDS 

I 
X 
X 
X 
X 

-DONE" 
X "SLIDE IS" "SET" X 
X "SLIDING" "LOAD DONE" X 
4 "SELECT- -SIIWINWB- ( 
4 -SPECIFr -SID CLASS" 4 
4 "LABEL" "SID CLASS" X 
4 "LABEL" -CRL KIT- X 
X -DIJNE- "(DEFINED)" X 
X -STD TYPE"t,k bracktt 5 "OPEN- X 
1 -SHORT,"---! " 
4 -LOAD- X 
4 "DELAY/" -THRU" X 
1 -ARBITRARY" -IHPEDANCE- X 
X • C"t176t" • X 
X " C"t177t" " X 
X " C"H78«" " X 
X "SPECIFY" "OFFSET" 1 
X "LABEL STD" X 
X "DONE" "(DEFINED)" X 
X tk bracket 2 half vtfFlXED" X 
X "SLIDING" X " 
X -OFFSET" "DELAY- X 
X "OFFSET- "LOSS- X 
X "OFFSET" • Z"»176<" " X 
X "LOUER- "FREQUENCY" X 
X -UPPER" "FREQUENCY" X 
X ek bracket 2 half vt<"CORX" X 
I -BtVECIJIDE- X " 
t "DONE- -(DEFINED)- X 
X -S"tl77t177t": • - i t t STD" X 
X "2nd STO" t 
X -3rd STD- X 
X -S"e178«17!4": " "1 t t STD" X 
4 "2nd STD" X 
1 "3rd STD" X 
< "flORE" t 
X "DONE" "(SPEC'O)" X 
X "TRANS.:- "FUO STO" X 
X "REV STD" I 
X "FREQUENCY" "BESP. STD" X 
4 "SINGLE "»tk bracket 2 "CHANNEL" X 
I "DUAL " -CHANNEL" ~4 
I ak bracket 4 half vtfDRTR" X 
X "HENDRY" " X 
X "DRTR "13! "HEHORY" X 
1 "HATH" " ( . . . ) " X 
8. -SEUCT" "DEFAULTS" X 
X "DATA "1169 "HEnORY" X 
X "2 CHtWHEL"tak bracket 2 "OVERLAY" 
X "2 CHANNEL" "SPLIT" 4~ 
X "nEnORY"«k bracket.S " 1 " 1 
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72, 0, 
73, 0, 

302 , 0, 
34, 0, 

293,303, 
304,305, 
306,307, 
301,305. 

19.310, 
19,311, 
19,312, 

313,314, 
21. 0, 

315, 0, 
316, 0, 
317, 0. 
186,311, 
116,319, 

34, 0, 
320,321, 
322,323, 
324,323, 
325,326, 
327,328, 
329,326. 
330,331, 
332,333, 
334, 71, 

72, 0, 
73, 0, 

302, 0, 
335 , 0, 
336 , 0, 
337, 0, 
338 , 0, 
101,339, 
340, 0, 
341, 0, 
342,343, 
344, 0, 
345, 0, 
346, 0, 
347 , 0, 
314, (3, 
348, 77, 
319,350, 
351. 0, 
352 . 0, 
353. 0, 
354, 0, 
348 , 63. 
355,174, 
172, 0, 
356, 0, 
357,358, 
359, 63, 

X " 2 " 1 
X " 3 " 1 
1 " 4 " X 
X "BORE" 4 
4 "HflTK" "OPERATIONS" X 
X "DRTR fron"ttk bracket 2 "CHAHHEL 1" 1 
X "DfllR fron" "CHANNEL 2"" 4 
X -DATR-ttk bracket 4 " t -R-HORY- t 
X -DATA" •- HEHORY"- X 
X "DATA" npy chan" HEHORY" X 
X "DATA" "/ HEHORY" 4 
4 "PLDT"»lk bracket S "ALL" X 
X "TRACE" " X 
1 "GRATICULE" X 
X "RflRKER(S)" X 
X "TEXT" X 
X "SELECT" "QUADRANT" X 
X "SELECT" "PEN COLOR" 1 
X "IIORE" X 
X "LIST TRACE" -VALUES- X 
X "SYSTEirtik bracket 2 •PRRATtETERS" X 
X "OPERATING"""PflRRHETERS" X 
X "X - LEFT'tik bracktt 6 " - - UPPER" 
X " - - LEFT" "X"- LOUER" X 
1 " - X RIGHT" " - - UPPER" X 
X " - - RIGHT" " - X LOUER" X 
X -X X FULL" "X X PAGE" X 
X -PENVek bracket I " 1 • X 
X " 2 " X 

1 
X 

X - 3 • 
X - 4 • 
X • 5 • 

4 " 6 " 
4 " 7 " 
4 " 1 ' 
4 tk bracktt 2 half vtt-PRINT" 4 
X "PLOT" 4 
X "NEXT PAGE" 1 
X "IIRRKER"tik bracket 6 " 1 " X 
i " 2 " 4 
X " 3 " 1 
X " 4 " I 
X " 5 " X 
X "ALL" "OFF" X 
X delta char." NODE" "HENU" X 
X >k bracket 6 half vttoelta chart" REF • 1" 
X delta chart" REF • 2" t 
X delta chart" REF » 3" X 
X delta chart" REF • 4" X 
1 delta chart" REF * 5" X 
1 deltl"chart" HDDE" "OFF" X 
X "flflRKER to"t ik bracket 2 "nlKlnun" X 
X "HRXlnun" X 
X "TITLE" 4 
X "HP-IB" "ADDRESSES" X 
X "CRT" "OFF" I 



899 
4,641,086 

900 
SSKET.U0KK.P0SSI0 THU. DEC 22, 1913, 10:59 Ml 

129,360, 
116,361, 
362 , 0, 
3(3, 0, 
3(4,356, 
120, 0, 
365,366, 
367, 0, 
36S, 0. 
3(9, 0, 
370, 0, 
321, 0, 
372, 0, 
373, 0, 
374,375, 
376,377, 
37!, 0, 
379 . 0. 
221.3S0, 
3!1, 0, 
3S2, 0, 
383, 0, 

4 -SERVICE" "FUHC1I0HS" 4 
4 "SELECt" -LETTER" 4 
4 "SPACE" 4 
4 "BACKSPACE" 4 
4 -ERRSE- "TITLE" 4 
4 "DONE" 4 
4 -S510 HP-IB"<lk bracket ! "AOORESS" 4 
4 "SYSTEH BUS" 4 
4 -SOURCE" 4 
4 -TEST SET" 4 
4 "PLOTTER" 4 
4 "PRINTER" 4 
4 "RUIO CHD" 4 
4 "PASS THRU" 4 
4 "SOfTUARE" "REVISION- 4 
4 "SYSIEn BUS"»sk bracktt 2 "'LOCAL'- 4 
4 -'RENOIE'- 4" 
4 - IF GAIN" 4 
4 Ik bracket 3 hall vtt"L0CRTION" 4 
4 " P E E K " 4 
4 "POKE" 4 
4 "TEST nENU" 4 

F5KPBS.U0RK.PDS510 

EX1ERNRL 

INTEGER TABLE f i e l d . L; 
ENTERNRL 
INTEGER TABLE blankt.L: 
EXTERNAL 
INTEGER TRBLE ek l i n e l . l ; 
EXTERHRL 
INTEGER TRBLE ek line2.L: 

THU, DEC 22. 19!3, 10:59 Rl! PRGE 1 

4 eoftkey naxinun f i e l d uidth 4 

4 (4»n blank! added to sk_x 4 

4 y poe for l a t line of eoftkey! 

4 y poa for 2nd line of eoftkey4 

EMM 

SSXP0S.U0RX.PDS51O THU. DEC 22. 1913, 10:59 Rn PAGE 1 

A6KL.P,"skpos" BEGIN 

RFILE eecreen.uork; 

GLOBAL 
INTEGER TRBLE f i e l d : = 4 eoftkey naxinun f i e l d uidth 4 

sk11_display,ik2l_diaplay,ek31_display,sk4l_display,ak5ljliBplay, 
sk61_display,sk7l~displiy,Bh!1~dispiay, 
skT23display.sk22~display,ak32jJisplay,sk4Z_display,sk52>_display, 
sk627_display, sk72~display, sk!2~display: 

GLOBRL 
IHIEGER TRBLE blanks := 4 (4>n blanka added to tk x 4 

sk x»640, sk x<576. sk x»S12, sk x«M8, sk x>3!4, 
sk_x<320, tk_xt256.Jk_x«192, sk.x»12l . sk~x»64, skj<; 

GLOBAL 
INTEGER TABLE sk l inel := 4 y eos for 1st l ine of eoftkey4 

sk11_y, sk21_y7 sk31_y, Sk41_y. skSl j ' , •h(1_yi sk?1_y, sk!1_y; 

GLOBAL 
INTEGER TABLE sk line2 := 4 y pos for 2nd l ine of softkey4 

sk12_y, sk22j7 sk32_y, 8k42_y, skS2_y, sk62_y, sk72_y, skl2_y; 

RSOR1.UORK.PD!510 TKU, DEE 22, 19!3, 10:59 Rn PRGE 1 

HED HESK SQUARE ROOT ROUTINE 
NPJI SSRT,7,"FIX 27.!.J0" 
ENT SORT 

RO REG 0 
Rl REG 1 
R2 REG 2 
R3 REG 3 
S REG 15 
* 
« SQRT(REAL) 420 uS EXECUTION TinE 
a 
SQRT TST.L RO 

BGE S005 ERROR IF RRG<=0 
JSRX NEG2 

SQ05 nOVEH.L R1-R3,-(S) SRVE REGISTERS 
HOVE.B R0.R2 GET EXP0NEN1 
CLR.B RO ZERO EXPON FIELD IN A 
BTST N0.R2 EXPON EVEN 
BEQ SQ10 JUIP IF VES 
RSR.L R I . R O EXPON ODD, SHIFT IWNTISSA 
R0D0.6 N1.R2 RNO 1NCREHENT EXPONEHT 

SQ10 RSR.8 N1.R2 DIVIDE EXPONENT BY 2 
nOVE R2,-(S) SRVE HEU EXPONENT ON STACK 
CLR.L R1 INITIALIZE ROOT TO ZERO 
EXG R0.R1 
HOVEO xD22,R3 INITIALIZE LOOP COUNTER FOR 15 BITS 
CLR. L R2 CLEAR n 
LSL.L R1.R1 SHIFT R LEFT 1 TO DELETE SIGN 

SQ25 L S R . L R 1 . R O DELETE TEST BIT FROn ROOT 
LSL.LR1.R1 SHIFT R LEFT 1 BIT 
ROXL.L R1.R2 APPEND BI1 10 
LSL.L R1.R1 GET SECOND BIT FOR M 
ROXL.L RI.R2 APPEND TO B 
RSL. LN2.R0 HPY R BY 4 
RDDQ.L N1,R0 AND ADD 1 
CnP. LR2.R0 COflPARE RESULTS 
BGT SQ35 
SUB.L R0.R2 COnPUTE NEU n 
ADDQ.L N2.R0 SET ROOT BIT TO 1 

S035 SUtO«1,R3 GO DO NEXT BIT (15.75 uS/LOOP) 
BGE S025 
LSL. LN7.R0 DELETE EXTRANEOUS BIT 
CLR.B RO CLERR EXPONENT AREA! 
HOVE (S)«.R2 GE1 EXPOXENT 
TST.L RO RESULTxO? 
BEQ SQ46 YES. 

SQ40 BTST I30.R0 NORHALIZE RESULT 
BNE SQ45 BIT <X> 
LSL.H1.R0 
SUBO.B N1.R2 DECREnENT EXPONENT 
BRA S040 

SQ45 HDVE.B R2.R0 
S046 HOVEn.L (S1..RI-R3 RESIORE REGISTERS 

RIS 
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HIE TAfJLE c51 
BYTE 1RBLE dSI 
1 ,1d • 2 1 
RERL TAfJLE 152 

BYIE TRBLE c52 
BITE TABLE dS2 
l u l l 3 t 
REAL TABLE a53 

BYTE TABLE e53 
BYTE TABLE dS3 
1 B I B R U 
REAL TABLE a54 

BYTE TABLE c54 
IYTE TABLE d54 
t i t l l 5 1 
REAL TRBLE ,55 

BYTE TABLE e55 
BYTE TABLE dSS 
1 , t d • 6 1 
REAL TABLE a56 

BYTE TABLE cS6 
BYTE TABLE <S6 
1 l t d • 7 1 
RERL TABLE «57 

BYTE TABLE c57 
BYTE TABLE dS7 
1 l t d » 1 1 
REAL TABLE a5l 

BYTE TABLE c51 
BYTE TABLE d5t 
I l t d • < 1 
REAL TRBLE a59 

IYTE TRBLE cE9 
BYTE ' TRBLE dS9 
1 l t d « 10 1 
RERL TABLE i60 

SO.0,l.S0O0enl 16.6138M2. 1*9, IZo, delay, l o u t 
0.0, 0.0, 0.0, 0.0: i . cO, c l , c2, Zteminal 1 
10,06,'S,'H,'0,'R,'T.' , ' / , ' , ' ; t M l 
Btd_*ort, 0; 1 i td . lype, 1ype2l 

0, 99*9, I fnin, fnax 1 
».0,l.4340c»t 14.44I1*-I2, 1t9, IZo, delay. l o f U 
41.0,300.0.15,0.0; IcO, c l , c2, Zteminall 
10.06, 'O.'P.'E.'H,' , ' , ' ," , ' , ' ; 1 label 1 
std_epen, 0; 1 atd_typc, typeZl 

.7499(9. 2.001*9, 1 fnin, fnae 1 
50.0,t5.49lcnl1l3.4S20*-12, 1(9, IZo, delay, l o l i t 
0.0. 0.0, 0.0, 0.0; 1 cO, c l , c2, Zterninal 1 
10.07, 'S,'H,'0.'R,'T,'R.'3,' , ' , ' ; 1 label 1 
otd_ekort. 0; 1 Bt«_type, typeZl 

I . 999*9. 4.001*9, 1 fn in , fnax 1 
5O.0.t2.99Sent 99.9357*-12, 1*5. IZo, delay, l o t a l 
0.0, 0.0, 0.0, 0.0: I c O , c l , c2, Zteminal 1 
10.O7,'S,'H,'0,'R.'T,'R,'4,' . ' , ' ; 1 label 1 
etd_ehort, 0; 1 »td_type, typeZl 

3.999*9. 1.001*9. 1 Fnin, fnax 1 
50.0. 11.7459ci«t 51.2W5B-12. 1*9, IZo. delay, looet 
0.0, 0.0, 0.0. 0.0; 1 CO, c l , c2. Zteminal 1 
1O,O7,'S,'H,'0,'R,'T,'R.'5,' , ' . ' ; I label I 
etd.ohon, 0; 1 std_type, typeZl 

7.999*9, 12.001*9, 1 f n i n , fnax 1 
K.0.11.231Scnt41.0522C-12, 1*9, 12o, delay, loool 
0.0. 0.0, 0.0, 0.0; 1 cO, c l , c2, Zteminal 1 
10.01. 'S.'nVO.'R.'T.'R.'t,' . ' ; 1 label 1 
atd_eexart, 0; 1 ltd_type, 1ype2t 

II. 999*9,11.501*9, 1 f n i n , fnax 1 
50.0.11.0225cnl 34.1171*-12, 1(9, IZo, delay, loeel 
0.0. 0.0, 0.0, 0.0; 1 cO, c l , c2, Zteminal 1 
10,O7,'S,'H,'0,'R,'T,'R,'7,' , ' , ' ; 1 label 1 
etd_ehort, 0; 1 ltd_typc, type21 

0 , 999*9, 1 fn in , fnax 1 
50.0, 0.0, 0.0, 1 Zo, delay, l o l l 1 
0.0, 0.0, 0.0. 0.0; 1 eO, c l , c2, Zteminal 1 
10,10, ' ( , 'S. 'H. 'O. 'R, ' ! , ' , , R , ' I , ' ) ; 1 label 1 
• td_ohort, 0; 1 otd_type. typeZl 

0, 999*9. 1 fn in , fnax 1 
50.0. 0.0, 0.0. t Zo. delay, loei 1 
0.0, 0.0, 0.0, 0.0; 1 cO, c l , c2, Zteminal 1 
10.09) .•«.•R.-0. 'B. 'D. ' i . "« . »D," ; 1 label 1 
itd_load, 0; I itd_type, typezl 

• 3.999*9,999.000*9, 
50.0. 0.0, 0.0. 
0.0, 0.0. 0.0, 0.0; 

1 fn in , fnax 1 
1 Zo, delay, l o u 1 

1 cO, c l , cZ, Zteminal 1 
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BYTE TABLE cGO : 
BYIE TABLE d » : 
1 etd • 11 1 
RERL TRBLE at l : 

BYIE TRBLE c6l : 
BYTE TABLE d61 : 
1 l t d • 12 1 
RERL TABLE aG2 ; 

BYTE TRBLE c62 : 
BYTE TABLE 062 : 
1 l t d • 13 1 
RERL TRBLE a « : 

BYIE TABLE c63 
BYTE TRBLE d63 
1 l t d > 14 1 
RERL TABLE <64 

BYTE TABLE c«4 : 
BYTE TRBLE 0*4 : 
1 etd t 15 1 
RERL TRBLE a65 

BYTE TRBLE c*5 
BYTE TMLE dtS 
1 otd I 16 1 
RERL TRBLE aii 

BYTE TABLE c66 
BYTE TABLE df( 
1 atd • 17 1 
RERL TRBLE at7 

BYTE TABLE c67 
BYTE TABLE d67 
1 etd « It 1 
RERL 1A8LE a61 

BYTE TABLE c6S 
BYTE TABLE 0 *1 
1 atd • 19 1 
RERL TRBLE aE9 

10,07, ' S . ' L . ' I . ' t . ' l . ' H . ' G , ' 
ltd_loed, l l i d i n g ; 

. ' ; 1 label 1 
1 *td_type, typeZl 

0 , 999*9, 
50.0, 0.0. 0.0, 
0.0, 0.0, 0.0, 0.0; 
10.06,' . ' l . - l l , •«.•< 
etd_tnru, 0; 

1 fnin, fnax 1 
1 Zo, delay, loot 1 

1 cO, c l , cZ, Zteminal 1 
' . ' . ' . ' ; 1 label 1 

1 ttd_type, type21 

0, 4.001*4, 1 fn in , fnax 1 
50.0, 0.0, 0.0, 1 Zo. delay, loei 1 
0.0, 0.0, 0.0, 0.0; I CO, c l , c2, Zteminal 1 
10.07.'L. ,0.*H.'B. ,B.'H, ,D.* ," , ' ; 1 label 1 
etd_load, 0; 1 itd_type, type21 

1 0 , 999*9, 1 f n i n , fnax 1 
50.0, 0.0, 0.0, 1 Zo, delay, loea 1 
0.0, 0.0, 0.0, 0.0; 1 cO, c l , cZ, Zteminal 1 
1O.O9.'(,'L,'0.'A.'S,' , ' l , ' 5 , ' ) , ' ; I label 1 

• otd_loed, 0: 1 otd_type. Iype21 

, 0 , 999*9. 1 fn in , fnax 1 
SO.O, 0.0, 0.0. 1 Zo. delay, loea 1 
0.0, O.O, 0.0, 0.0; 1 cO, c l , c2, Zteminal 1 

' 1O.O9,'(.'L,'0,'A, 't,' ,'R, '6, ' ) . ' ; 1 label 1 
' l t d load, 0; 1 l t d type, typeZl 

' 0 , 999*9, 
50.0, 0.0, 0.0, 
41.0,300.0,15.0 , 0.0; 

•• 10,09, ' ( , '0 , 'P, 'E , ' » , ' 
' otd aptn, 0; 

1 fn in , fnax 1 
1 Zo, delay, l o t ! 1 

Ic0 ,c l ,c2 , Zteminall 
, ' 1 . ' ) , ' ; 1 label 1 

1 atd.type, typeZl 

1 0, 999*9, 1 fn in , fnax 1 
S0.0.l.5Cx»0cnt 16.61391-12, 1*9, IZo, delay, l o u t 
•9.7,2150.0,-39.0,0.0; IcO, c l , c2, Zteminal l 

• 1 0 . 0 t , ' n , ' a , ' l , ' e , ' 0 , ' P , ' E , ' H . ' , ' ; 1 label 1 
< itd_open. 0; 1 itd_type, typeZl 

' 0, 999*9, 1 fn in , fnax 1 
K.O.l.SOOOOcnl 16.61351-12, 1(9, IZo, delay, loeel 
21.0, -760.0, 0.0, 0.0; IcO, c l . c2, Zteminal l 

' lO. IO. 'F . 'e. 'n. 'a. ' l . 'e . 'O. 'P. 'E. 'H; t label 1 
> itd_opcn, 0; 1 otd_typc, typeZl 

< 0, 999*9, 
50.0, 0.0, 0.0, 
0.0, 0.0, 0.0. 0.0; 

' 10,09, •(.•O.'P.'E.'H, -

> etd open, 0; 

1 f n i n , fnax 1 
1 Zo, delay, lOBB 1 

1 cO, c l , c2, Zteminal 1 
' « , ' 4 , ' ) , ' ; 1 label 1 

1 itd_type, typeZl 

BYTE 
BYTE 

TRBLE c69 
TRBLE 069 

' 0 , 999*9, 1 f n i n , fnax t 
50.0, 0.0, 0.0. 1 Zo, delay, loai 1 
0.0, 0.0, 0.0, 0.0; 1 cO, c l , c2, Zteminal t 

: 10,09.'(, 'T. 'H.'R.'U,' . ' • . ' I , ' ) . ' ; t label t 
< ltd_thru, 0; t atd_type, typeZl 

S3T0OATR.U0RK.P0S51O 
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1 l t d « 20 1 
RERL TABLE a70 : 

BYTE TRBLE c70 : = 
BYTE TABLE d70 ;x 
t l t d I 21 1 
REAL TRBLE a71 :* 

BYTE TABLE c71 
BYTE TABLE d71 ,x 
1 l t d • 22 1 
REAL TABLE a72 :* 

BYTE TABLE C72 .T 
BYTE TABLE 072 :• 

1 f i l l e r 1 
BYTE TABLE e72 :• 

0, 99*9. 
50.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0: 
10,OV( . 'T/H.'R.'U,* 
ltd_tr.ru, 0; 

0. 99999, 
50.0. 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0; 
lO.Og.'t.'T/H.'p./U,' 
i td_thn. , 0; 

0, 99999, 
5 & A . 0 . 0 , 0.0, 

t) .0, 0.0, 0.0, 0.0; 
lO.OS/t/T/K.'R.'U,' 
t t d thru, 0; 

I fn in , fnax & 
4 Zo, d r l i y , lot* 4 

& cO, d , c2, Zterninal 4 
', 4 label 4 

I etd_typt, typt24 

4 f n i n , fnax 4 
4 Zo, delay, lots 4 

4 cO, ct , c2, Z t t m i M l 4 
,'*,'3,'),' ; 4 l i b e l 4 

4 itd_type, type24 

4 fnin, fiux 4 
4 Zo, delay, lost 4 

4 cO, c l , c2, Zterninal & 
, ' • , ' 4 , ' ) , ' ; 4 lebel 4 

4 itd_type. type24 

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0. 
0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0; 

CLUBflL INTEGER k i t base * *00; 
OLOBfiL IMTECCR k i t baie2> aSO; 

CSTDrtCKU.UORK.P0S5tO 

INTEGER COHSTflHT 

cnd_ielect_itd : « 203, 
cnd~apecify_clmet 210, 
cttd~lai.el c l a i t t t :* 211, 
citd'lahercal k i t :> 212, 
cnd_cal_klt_defin*d :« 213, 
end define open :• 214, 
Cr^VWfine^ihort 215, 
cnd~definc~l0ad :* 216, 
cmi~define~air_line :* 217, 
cnd~iJefine"z :» 21! , 
cnd"optn_cO :• 219, 
cnd~open"c1 :» 220, 
end open~c2 : » 221, 
end'tpecify offeet :» 222, 
cnd'label cal t td :* 223, 
end cal etd defined : « 224, 
end~fiKod_load :* 225, 
cud sliding_load : « 226, 
cnd"offeet_delay :» 227, 
end offeet loei :* 22S, 
e«d"off»eOo : « 229. 
end effect nin f :• 230, ei*fofffet2"axIf : » 231, 
e«d_coax : » 232, 
cnd'uaveouide 233, 
cndjrort1Jet_etd :» 235, 
Crnij»ortr2n[l"etd 236, 
end_portr3rd etd : « 237, 
end j o r t 2 1tt _ t t d :* 238, 
cnd_port2~2nd~itd : » 239, 
end_port2*3nCttd : « 240, 
cnd_itd_elaii_»pecified :« 2> 
cnd3traM_fud~etd i* 243, 
CHd^trane^rev^etd :» 244, 
end~freq_fetp~etd :* 246, 
cnd_9mup12 :* 0; 

THU, DCC 22, 1913, 10:59 M PHGE 1 
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comf»T 
Thit i t J eoftuare generated f i l e !! 
Changes mist be nade in SXINFO.UORK 
Run GENSK.LAN1 to re-generate f i l t ; 

SUBROUTIHE proc12; 
BEGIN 

ENTRY; 

TP.SE connand tohen-209 OF 
BEGIN 
1 209 1 

t e l t c t active function( activt t t d id ) ; 
1 210 1 

t e l l ( telect t t d c lat t ) : 
1 211 1 

uam( cemand net inplenented ) ; 
1 2 1 2 1 
nam( connand not inplenented ) ; 
1 2 1 3 1 

cal k i t defined; 
1 214 t ~ 
define etd( l t d open ); 
1 215 1 
define etd( etd thort ) ; 
I 216 1 

BEGIN 
hiligtrMoad type; 
define std( l t d load ) ; 

ENO; 
1 2171 
BEGIN 

h i l i 9 h t _ o f f M t type; 
define t td ( std thru ) ; 

END; 
1 218 1 

BEGIN 
hilight_load_type: 
•define etd( l t d z ) ; 

ENO; 
1 219 1 

•elect activt function! active open cO ) ; 
1 220 1 

eelect active function! active open c1 ) ; 
1 221 1 

•elect active function( active open c2 ) ; 
1 222 1 
hi l ight offset type; 
1 223 r 
uam( connand not inplenented }; 
1 224 1 

pop nenu( nODIFY EBL KIT HENU ); 
I 225 1 

define type2( fixed ) ; 
1 226 I 
define_type2( eliding ) ; 
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I 227 1 

telect active function! active offset delay ) ; 
1 228 1 

s t l t c t active functionf. active offaet lost ) ; 
1 229 1 

t t l t c t active functionf, active offeet 20 ) ; 
1 230 1 

telect active functionf, active offtet mn freq ) ; 
1 231 1 

t t l t c l active functionf active offset nax freq ) ; 
1 232 1 

define type2( coax ) ; 
1 233 1 

define type2( uaveguide ) ; 
1 234 1 

previous nenu; 
1 235 1 
otd eldest portl 1st std ) ; 
1 236 1 

std elaet( portl 2nd_std ) ; 
1 237 1 

std daes! portl 3rd std ) ; 
1 23! 1 

std dass( port2 1st std ) ; 
1 239 1 

otd class! port2 2nd std ) ; 
1 240 1 

std ciass( port2 3rd std ) ; 
1 241 1 
BEGIH EHD; 
1 242 1 

pop nensiInODIFY CRL KIT nENU); 
1 243 1 " 
otd claes! tram fud l t d ) : 
1 244 1 
t t d class! tram rev l t d ) : 
1 245 1 

std class! freq_rtip l t d ) ; 
ENOt 
EKD proc12; 

CSIDS.UORK.P08510 

INTEGER COHSTRNT coax 
uaveguide 
fixed 
lliding 

INTEGER CONSTANT 
p o r t l j s t std 
port1~2nd~std p o r t O n f s t d 
iooln_fud_otd 
natcfTfud'std 
trans_fud~std 
port2_1st~std 
port2_2nd"std 
port2_3rd~std 
isoln_rev%td ^ natch_rev~std trani_rev~std 
freq_resp~std 
port_offeet 
port eize 

IHIEGER CONSTANT 
f_nin_index 
f_nax_index 
zO_inoex 
delay_index 
loss_index 
cO_index 
c1_index 
c2~index 
z_Index 
type_index 
type2_index 

THU, DEC 22, 19S3, 10:59 Rn PRGE 1 

1 std_characteristic 1 
1 bit 0 x'coax/uavegutde 1 
1 b i t 1 x fixed/sliding 1 

1 clatsts of standards 1 

• 2, 
« 3 , x 4 , 

= 5, 
• 6, 
= 7, 
» ! , 
« -9 , 
=10, 
=11, 
=12, 
= port2_1st_ttd - port1_1st_std, 
= p o r t j i f f s e t ; 

= 0, 1 REAL 1 
• 1, 1 RERL 1 
• 2, 1 REAL 1 
= 3 , 1 REAL 1 
= 4, 1 REAL 1 
= 5, 1 REAL 1 
' 6, 1 REAL 1 
= 7, 1 RERL 1 
= I , 1 RERL 1 
= 4! , 1 BYTE 1 
= 49; 1 BYTE 1 

fSTOS.UORK.POBSIO THU, DEC 22, 19!3, 10:59 fin PAGE I 

RFILE cstds.uork; 

EXTERNAL INTEGER last.clau.elenent; 

SUBROUTINE hi l ight last d a i s ; 
SUBROUTINE hi l ight last eienent; 
PROCEOURE select cal k i t ! k i t ) ; 

VRLUE k i t ; 
INTEGER k i t ; 

PROCEDURE i n i t etds; 
PROCEDURE set eienent! eienent ); 

VALUE eienent; 
INTEGER eienent; 

PROCEDURE annotate std classes; 
PROCEDURE set std class! class ) ; 

VALUE class; 
INTEGER class; 

INTEGER PROCEDURE std.neasured! f . n i n , f.nax, class ) ; 
1 by reference 1 
REAL f nin, f nax; 
INTEGER claes; 

BOOLEAN PROCEDURE frequency covered; 
OOUBLE PROCEDURE standerd.specif, frequency, class ) ; 

VRLUE frequency, class; 
REAL frequency; 
INTEGER claes; 

EXTERNRL. L; 
EXTERNAL. L; 

EXTERNAL. L; 
EXTERNflL.L; 

EXTERNAL. L; 
EXTERNAL. L; 

EXTERNAL. L; 
EXTERNAL. L; 
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n68KL,)»,"ttdi" 
BEGIH 

I F I l i fact ive.wrk; 
IFILE faetiveZ.ucrk; 
IFILE fconnand.uork; 
IFILE citdi .uork; 
•FILE cttds2.i.ork-
IFILE ccal.uork; 
IFILE fcal.uork; 
IFILE ccalwng.itorfe; 
IFILE citdtieno.uork; 
IFILE cncnu.uorit; 
IFILE fnenu.uork; 
IFILE ctHitjijO.uoiic; 
IFILE CJ»tM*g1.viork; 
•FILE mscal.Hoiit; 
IFILE futil3.Mork; 
•FILE txhtJble.uortt; 
IFILE fcfrtable.uork; 
IFILE fitbrigr.gor*; 
IFILE ctpngr.uork; 
IFILE escreen2.work; 
IFILE fdi ipran.writ ; 
•FILE fcwtrol . i iork ; 
IFILE ccontwr.itork; 
IFILE fparan.tiork; 
IFILE crini.»*ork; 
•FILE fkeroel.iwrk; 

IHU, DEC 22, 1983, 10:59 fft 

4 for eelect j c t i v e _ f c r . 4 
4 tor e*Lect_acti.ve_off 4 

4 for ctMnand token 4 

4 For s t d _ . . . type* 4 
4 for Kouire_data 4 

4 for c i tdja 1 jype_netuj and end_claes_o*me 4 

4 for mnu nanes 4 
4 for eJwije eoftkey 4 

4 for c*m*>djntJtQl*mM*i Cl DEBUG 4 

4 for t i l l , uam 4 

4 for » i t_Mtry_ch_ int tser 4 
4 for save and recall data & 

4 for cal rid f i l e 4 
4 for ekJiracket_S 4 

4 for iirt_diflp_byti 4 
4 for Maourofitnt rti tart 4 

4 for th, etc. 4 
4 for neujiar«Mter 4 

4 for active_function_rin 4 
4 for acquire, reliant 4 

a n C N T t h i t array i s new a fixed allocation i n the File tmrkmn.; 
EXTDURL BYTE MttRY eal_Nit_array.U0:eal_kit_array.size-1]; 4 luritnctt 4 
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REJECT; 
INTEGER current c i a t t ; 
INTEGER current alcntnt; 
GLOBRt. IHIEGER laat c i n e eienent; 
GLOBDl IHIEGER current ttl i d ; 

J. claet I (0-7) 1 
I eienent I (1-7) 1 

I etandard nunoer I 
(VIE TR6LE daee_ear*n : » 

t i l , I portl 1tt t t d & 
t i l , t portr2nd"ttd I 
t i l . I por11_3rd_ttd & 
•21, t i t o i n fud t t d L 
•11. I tutcn~.fudr.ttd t 
•21. t trano fud t t d i. 
122, I port2~1tt t t d I 
•22, I port2~2nd~ttd & 
•22, I port2~3rd~ttd 1 
t12, t i»dln~rTe~etd I 
•22, I tuteh_rev_ttd I 
•12. I tram_rev~etd I 
0; I freq_r»op.atd I 

INTEGER TMLE claet eletwnti :> 
atd claes 1 * portl 1st etd 
•td~el*ei j • portl,2nd_ttd 
ttdclassj • port1_3rd_etd 
etd~cl*ft~1 • iioln~fud"etd 
«td"ci*tij • Mtch~fiid_*td 
*ttf~claoi~1 * trane"fa*d""etd 
etd~class~1 • port2~1st_std 
e t d j l a e t j • port2~2nd~std 
std_clatt_1 • port2 -.3rd_gtd 
etd~cla»e_1 • iMln_rrv_«td 
ttd~cleee_1 • tatch_rev~etd 
etd~clate~1 • traoe~rtv~etd 
etdjlewij • freq_rtep_itd 

INTEGER TMLE end eienent : » 
0, 

cnd_elast_std1, 
cnd~clatt.ttd2, 
cnd~clais_std3, 
cnd_clais_etd4, 
ci»d_claes_stdS, 
cmt'cIaat'etdG, 
cnd'claet'std?; 

* claet 
* c l u e 
* claes 
1 class" 
* claes 
* claee" 
* claes. 
* class 
- claes 
* ClMI 
* Claet" 
* class 
* class 

l i t t _ t i z e , 
i i s t . i i z e , 
l i s t j i z e , 
l i s t j i z e , 
l i f t j i z e , 
' l i l t j i z e , 
. l i e t j i z e , 
l i s t j i z e , 
l i s t j i z e , 
l i e t j i z e , 
. l i f t j i z e , 
. l i t t j i z e , 
l i e t eize; 

IHTEGER TABLE 
std class. 
etd~claat| 
std~clatt" 
r td~cl is i" 
etd'claee. 
t t d j l a e t , 
etd j late" 
e t d j l a t i ' 
std'class 

std_claes_label :• 
labell * portl 1st etd 
labeli * portl 2nd std 
labell • p o r t l j r d j t d 
labeli • ieoln fud etd 
labell • natch~fud~std 
labell • trans~fud_etd 
labell • port2Jst~std 
label. • port2~2ndjtd 
label! + port2~3rdjtd 

* (label 
* (label 
* (label" 
* (label 
* (label 
1 (label 
* (label 
* (label 
' (label 

eize+2,, 
eize+2), 
size*2), 
size*2), 
eize*2). 
*size*2), 
tiz**2), 
tize+Z), 
eize*2), 

SSTDS.U0RK.P0t51O THU, DEC 22, 1983, 10:59 Rfl PAGE 3 

std elate label! + ieoln_re«/_ttd * (label_«ize+2), 
etd"clate~labell * natch rev t t d * (label_sizet2), 
std~clatt"label1 • tranrrev~ttd * (label_ti2e«2). 
etd~clats~labell • frtq_resp"*td * (label_iize+2); 

INTEGER TRBLE cnd_class 
c r t d j o r t l j t d l , 
cnd_portl~std2, 
cndj}ort1~etd3, 
cnd_fudjsolation, 
cnd'fMdjetch, 
end^f Hd^t ranttussior., 
c n d j w r t Z j t d l , 
cndj»rt2~etd2, 
cndjort2_itd3, ^ 
end_rev_i eolation,' 
cnd_rev_natcht 

end~rev*tranenie*ion, 
cnd_rteponee_type; 

4 p o r t l j s t . 
4 portl "2nd 
4 portl _3nf 
4 isoln'fud] 
4 natch~fudj 
,4 trans FMCJ. 
4 port2Jst. 
4 port2~2nd] 
J^port2~3nl" 
4 itoln_rev 
4 MtcrTrev, 
4 trans~rev" 
4 freq_resp] 

etd 4 
t t d 4 
std 4 
std 4 
std 4 
std 4 
std 4 
etd 4 
t t d 4 
std 4 
etd 4 
etd 4 
std 4 

BYTE TRBLE t t d c lat t 
2, 4 p o r t l j s t 

4 portl"2nd 
4 portl _3nf 
4 isoln fud 
4 natctTfud 
4 t r a n t j W 
4 port2~1tt' 
4 port2_2nd 
4 pflrt2_3rd 
4 i t o l n _ r t v 
4 fiJtch~rev_ 
4 t r a n t r t v 

2; 4 freq_retp. 

l ine : 
t t d & 
t td I 
t td I 
l t d 4 
t td 4 
std 4 
std & 
l t d 4 
t t d I 
etd 4 
t t d 4 
std 4 
std & 

INTEGER TABLE cnd_cal_-.it :* 
0, 4 0 index i s not uted 4 
end cal k i t 1 , cnd~cal_kit~2; 

IKTEGER TRBLE cndjodifyjil.kit : = 
0, 4 0 index i t not used 4 
ciK._nodify_cal_kit_1, endjtodi f y~caljut~2; 

IXTEGER TB8LE cnd_load_type cnd_fixed_load, cnd_slidin__load; 
INTEGER TRBLE cnd_offtet_type := cridjoax, 

end'uaveguide; 
INTEGER TABLE cndjtd.type :« Cnd_dtfine_Oper., 

crtd~define"short, 

3STDS.UORK.PD8510 

cnd_define_load, 
cnd~de f ine_ai r _ l me, 
cnd~defire~z; 

INTEGER k i t nunber; 
DOUBLE c a l " k i t ; 
GLOBAL DOUBLE cal t t d addr; 

THU, DEC 22, 19S3, 11:00 f 

4 cal k i t nunber 4 
4 addrett of cal k i t descriptor 4 
4 addrett cf cal std detcriptor 4 

INTEGER flRRHV nax nteeured_etd[ portl 1st etdrfreq_rtsp_std ] ; 
DOUBLE RRRBV cal_ttd_addrt[ portlJst_ttd:freq_resp_etd, 

1:class size 

http://ssiDS.am.msio
http://tutcn~.fudr.ttd
http://cnd_cal_-.it
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• EJECT; 
connENT 

**ajtttaattti*»*t***sa*l*a«a*aaae*t*ea**a*aateeetaa*asaa*tt«*Ia*tt**e'a*tk 

eeasai*fteft»at*eet***a*fteeeta*a«taataeiaaiaeaae*aeBeeaa*ttaaatielaft«tatat 
PROCEDURE h i l ight offset type; 

BECIN i h i l ight offset type & 
BYTE P0INIER"type2:" 

STPNTR( type2, cal etd addr • type2 offset ) ; 
hilight_key( cnd_offeet_type( type2 RNO Z0001 ] , 

cnd_coax, 
cnd_uaveguide 

END; S. h i l ioht j i f feet . type i 

912 
SSTDS.U0RK.PDS51O THU, DEC 22, 19S3. 11:00 Rfl 

NEJECT; 
C0TU1EN1 hi l ight load type 
tt«a«i«*iaa*aa*«a»ti»*«*««iaa»ea*ea»*a»a*al»f ««aaa*aa»*a*ai*»3aaat*i«** 

t t a t t t a a a t e a a a e a a i i i**ttateet*a*e**ette*etaaia*ta»i*te*aaaaateftaet**ti 

PROCEDURE hi l ight load type: 
BEGIN 1 hi l ight load type i 

BYTE P0IHIER~type2; 

STPHTR! type2, cal std addr • 1ype2 offset ); 
hilight.key! cnd_load_type[ RRIGH1(type2,1) RND ZOO0I ] , 

cnd_fixed_load, 
cnd_clldmg_load 

END; I hi l ightjoad.type I 

THU, OEC 22, 19S3, 11:00 fill 

iiixxxsaaiftaxxtaxxtaxxaxxtxaxaxxxxtixxxx 

SSTOS.U0RK.PD851O 

•EJECT; 
COnnENT 

fi**x*t*xi*xxxs«txx*xa***txa*txl 

asitA*axslxaxfis»aataatt*axssaai 
PROCEDURE hilight.std_type: 

BEGIN & hi l ight std type & 
BYTE POINIER'std.type; 

SIPHTR! std type, cal_std addr • type_offset ) ; 
hiiight_key~ cnd_std_type~ std_type ] ~ 

cnd~def!ne_open, 
cnd~define~2 

END; & hilight_std_type 1 

SSIDS.U0RK.PDS51O THU, DEC 22, 1983, 11:00 Rn 

NEJECT; 
COnnEHT 
xtsxtsxaaaxfttssaxaxsxxsxteaaxasxxii 
a 
xaxasaxxaaxtxsxtxstsaeaastaxxetsaei ixxxxxtxssasaxxixixtxxxxsxixsaxasaft* 

SUBROUTINE hi l ight last class; 
BEGIN S, h i l i g h t j a s t . c l a s s t 

hil ight connand! end claasfeurrent class) ) ; 
END; S hilight_laet_class S 
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tl EJECT; 
COSIHE NT 

>t 
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EHTRY; SUBROUTINE hi l ight l a t t t l e w n t , 
BECIN A hilis<it_last_titncnt 1 

h i l ight cemrurtd( end eienent[current elenentj ) 
EHD; L hilight_last_elenent I 

914 
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• E J E C T : 
CtmtflT iwo.tr k i t label 
oiieikatekaaeaeaaaaeeataaakkkkkakaakaaksaetkaaktkkkkeetaeaaatklkekXaakkk 
a 
eftseaeeaeaaeaaaseatataaaeakiaaeeaaeeaaeakaaaieakeaaeaeeeaieitaaaaakekakt 

PWCEDWE update k i t label (kit nunber); 
VALUE k i t nunier: -

INTEGER k i t nunber; EHTRY; 
BEGIN 

chaivge_ooftkey( cal_kit a S1d>it_iabel. 
cnd~cal k i t 1-1*ki"t rajnfacr, 
2 - - -

); 
Ot} iepdate_klt_lebel; 

S S I D S . U 0 R K . P D S 5 1 O 

R E J E C T ; 
C O R H E N T 

T H U , O E C 22, 19!3, 11:00 R H P R C E 11 

' kit_nunber nust be either 1 or 2 only — guaranteed since generated 
* only by soft-keys or a recalled etate previouely eet via eoft-keye. 

fttttt«t*t»eteftaa*aaaaa*e*aia*t«.a>sti*.»*atitaeeaaaat*e«*t*a*a*teeeaa*a»*a 

P R O C E D U R E select cal k i t { k i t ) ; 
V R L U E k i t ; 
I N T E G E R k i t ; E N T R Y ; 
B E G I N L eelect_cal_kit i 

hi l ight hey(cnd cal k i t [ k i t ] , c n d cal k i t l.cnd cal k i t 2); 
hili9ht~key(cn4TTOIfy_cal_kit[kIt], 

end nodify_cal_kit 1 , 
cnd~nodify~cal kit~2 

) ; " 
k i t nunber ;a k i t ; 
c a r k i t :• RORS( cal k i t array ) ; I D E B U G 1 
recall data( cal k i t , c i l _ e t d _ f i l e , k i t ) ; 
update_kit_labell k i t ) ; 

E N D ; I eelect cal k i t I 

nin.im.poisio T H U , D E C 22. 1 9 1 3 , 1 1 : 0 0 Rn P R G E 12 

REJECT; 
ORIENT i n i t stds 
ft»aaeaaaeeaaaeeetaaatltaaea*t*iaee*e*iaettaiaaete*eaaaatai*ettftit*tiat** 
a 
eeeaaeaatta*aaaaafcaftaeak**ta*tataaa»»iaeaaaae«aaaaeaaaata>*staeia*eaita* 

rWCEDURE i n i t stds; E N T R Y ; 
BEGIN 1 in i t 's tds I 

INTEGER iT 
j : 

current etd id :* etd undefined; 

e a l _ k i t " : " RORS( cal_kit.array ) ; 1 DEBUG I 
IF recall data{ cal k i t , cal e t d . f i l e , 1 ) THEN 

update k i t label? 1 ) ; 
IF recall'datat cal k i t , cal std f i l e , 2 ) THEH 

update*kit_label" 2 ) ; 

current_dtd^id :• 1j 

EMO; I init_stds & 

http://iwo.tr
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• EJECT; 
COmE«T i n , t d addr 
kakkkakkaakkkkkikkktkatatatkikaakkkkkkkkakktftkekkkkkkkkktkkkkakikttkkkka 
« 
tkkkiatkkkkkkkkttkktkkkkkkkkkkkkkkkkktkkkkkkkkkkkkikktkktkkakkkkkkkkkkkt 

PROCEDURE set l t d addr( l t d no ) ; 
VRLUE t t d no; 
INTEGER t t d no; 
BEGIH i t t t_t td_tddr 1 

cal std addr := col k i t * 
atd'def 1 » 
( l t d no - 1) * t t d t i r e ; 

ENO; 1 set_std_addr 8. " 

916 
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•EJECT; 
ConnENT 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkt 

THU, DEC 22, 1SS3, 11:00 Rn PHGE U 

I k a i k k e k k k a k k k t a k k t e a k k k k k t t k k l k k k e k l 

* Selects the specified (id) standard for subsequent notif ication of 
* i t s valuee. 
k 
kakataeeaaflaaaakkkkkkkkkkkkkkkkktkkkkkktkkkkkkkkkkkekkkkkkakaekakeekkktk 

PROCEDURE atd id( id ) ; 
VRLUE i d ; " 
IHIEGER i d : ENTRY: 
BEGIN S otd_id 5, 

current_std_id := i d ; 
set l t d addr( current std id ) ; 
h i l l n h t ' s t d type; 
fen_n«nu( nuTJIFYJTOS.riEIIU, 1 ) ; 

r t l e a i t ( active_function_rin ) ; & acquired in active 4 
oelect_active_o?f( active_std id ) ; 
acquire! active function r in ) ; A restore access £ 

END; 1 etd_id I 

SS10S.UDRK.POS510 

REJECT; 
CtWEHI 
xkktkkkkkktkkktt 

THU, DEC 22, 1BS3, 11:00 fl» PRGE 15 

ikkkkkkkkkkkkkkkkkkkkl 

* Specify standard type 
k 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkttkkklckkkttkkklikkkkkkkkktkkkkktkkkkkkkkkkkkk 

.PROCEDURE define std( std type ) ; 
VRLUE std type; 
BYIE std type; 
BEGIN 1 deflne.itd 1 

hilight_on( cnd_define_open, cnd_define_z ) ; 
urt_dlip_byte( cal_itd~addr • type_offeet, etd_type ) ; 

hilight_key( cnd"T""ed_load, cnd_fixed_load, cnd_sliding_load ) ; 
hilight~key( cnd~coax,~cnd_coax,~cnd_uaveguide ) ; 
urt dup byte( cal std addr t type2 offset, 0 ) ; 

END; i define.etd 1 " 

SSTDS.U0RK.PDS510 THU, DEC 22, 1983, 11:00 Rn PflGE IG 

NEJECT; 
COnnENT define type2 

kkkkktkkkkkkkkkkktttkkkkkkkkkktkkkkkkkkkkktktkkkkkkktkkkkktkkkkkkkikkkk* 

Hkkkkkkkkktkkkkkttkkkkktkkkkkkkktktkkkkktkkkkkkkkkkkkkkkkktkkkkkkkkkkkk 
PROCEDURE define type2( type2 ) ; 

VRLUE 1ype2f 
BYTE 1ype2; 
BEGIN a. define type2 I 

BYTE POINTER type2_ptr; 

STPHTR( type2 otr, cal_etd_addr • type2_offeet ) ; 
urt disp bytet fiDRS£type2_~tr), (type2 OR type2j j tr ) ) : 
h i l ight load type; S DEBUG I 
hi l ight offset type; £ DEBUG I 

END; 1 define type2 i 
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IEJECT; 
connEHT std class 

* Selects the specified claes ( id) for entering a l i e t of standards. 
1 Clears any existing l i s t for the specified class. 

****** ** a* » ^ 

PROCEDURE std clast( id ) ; 
VRLUE i d ; 
INTEGER l d ; 
BEGIN & std_dass & 

currcnt_clats :* i d ; 
Mrt_disp_oyte( cal_l . i t • claesjlenentstcurre-t class], 0 ) ; 

& reset this etd class t 
t e l l t sp«cify_std_claas ) ; 
eelect_active_function( active_std_class ) ; 

E N D ; i etd class £ 

918 
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•EJECT; 
CDW1CKT ltd claes eienent 
exaiaeaaxaaea*txaaasxtixitsxa*liaaiaxiaaiaassxttasaasasaat7.xa*aiti~a*xxa*t 
* 
* fWdi the ooeciFied etendard ( id) to the i i a t of eienenta that nake 
• tap the currtnt ciaaa. 

•isaaeaxesaiaesaeaeaaexxaaxKattiattxxxiXiaaxaxxxxaasxataxiextaaasaaeaaift 

PROCEDURE std class elenentt id ) ; 
VRLUE id; 
INTEGER id; EHTRY; 
BEGIN 4 std class eienent 1 

IHTEGER Index;" 
BYTE POINTER claoe.eleixent; 

nPNTRI c l a o s . l l n t M t , 
cal Nit * daes elsnontsEcurrsjit class] 

) ; " 

index := 1 * elaes_elenent[0); 
IF index <x claas size THEN 

BEGIN 4 it 4 
nrt 1disp_eyte( ROR3(cleds.oien«t[iixdex]), id ) ; 
urt disp bytet RORSiclees *i tnenl[0)), index ) ; 

ENO I i f i 
ELSE 

uam( exceeded_std_class -linit ) ; 

ENO; I std .dsss elemmt I 

SST0S.UORK.PDS51O THU, DEC 22, 1SS3, 11:00 Rn PflGE IS 

REJECT; 
COnnEHT 
axxaxxaxtaaxi 

ixaiaaxxitxaxasixxeaxaixasxaxxxatxieaaaxxaaasasxxxatixasxaasftxaeiatisxex 

SUBROUTINE cal k i t defined; 
BEGIN 4 cal_kit"»efined 4 

eave_data( ca l_k i t , 
cal~kit_array_size, 
c a l ' s t d ' f l l e , 
kitjiunber 

) ; & etore in bubble 4 
4 this cal l can be noved to routine uhich nodifies actual label & 
update_kit_label (Jrlt_nunbcr ) ; 
previoua_nenu;' 
current etd id : s std undefined; 

END; 4 cal k i t defined 4 " 

SSTOS.UORK.rOBIO THU, OEC 2 2 , 1913, 11:00 An PAGE 20 

NEJECT: 
ConnENT eet eienent 
xextxataixxaaaaextatsatxateaaaattstxaxeeeeaaaexxeaaxaeieaaxaxaxiXaaaxaax 

* Select the eienent of a daaa (1-7) to be subeceuently ncaeured. 
* Look up the appropriate ctendard nunber. 

aeaix*sxxsaeaeaaatxaaxxstxeasxixsetaa*ftaaaaas*txeaaxttixxtsaaettsatxx*xs 

PROCEDURE eet elenentt eienent ) ; 
VALUE eienent; 
IHIEGER eienent: 
BEGIN 4 set eienent 4 

BYTE POINTER std_type, 
daas_elenent; 

current_elenent ;x elenent; 

STPHTR! claet.elenent, 
cal k i t * claas elencnte[current_class] 

) l " 

oet_etd_addr( claes_elen*nt[elenent} ) ; 

STPNTR! etd.type, type_offset » cal_std_addr ) ; 

IF (std_type[1J RND sliding) x o THEH 

acoulre data 
ELSE 

BEGIN 
gen nenu( SLIDING LORD HENU, 1 ) ; 
t i l l ! elide load 7; 
END; 

END; 4 oet.elenent 4 

ENTRY; 

4 not sl iding 4 

4 s l iding 4 

http://cal_l.it
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IEJECT; 
CDinEHT annotate std classes 
a*****aft«t*ttattftatfta**aa****a*aee*ttaata*fta«ft**a***a*a*aaa*I*ta*'****a** 
* 

* Rftnotate the classes. Called Fron e*t_cal_iype. 

aaaaaa*at*ii**aa**aa*a«**t*aas**aiaaaa**ea*ata*a**ata***ata*ea*a**a*a9at* 

PROCEDURE annotate_std_dattet; EHTRY; 
BEGIH 4 jnnotjTe std classes & 

IHTEGER class! 

FOR class : - portt_1st_etd UHTIL trans_rev_std 00 
change_eoftkiy(~«td~cla«s labelfc lais j • c a l j u t , 

cnd.classTclast], 
std claet l ine[class] 

) ; 

EHD; & annotate_etd_classea 1 

920 
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REJECT; 
CDMEN) set std class a a * * * i t M f t t a M 

* Specifies the class fron uhich standards u i l l be selected during cal. a 
aeaaaaeaaataaaattaaaaaaaaaaaaaattctaxaaaaaataaaaaaaaftaaaaaaataattaatia**** 

PROCEDURE eet etd class( class ) ; 
VRLUE class; " 
IHTEGER class; EHTRY; 
SEGIH 4 set etd class 4 

BYTE raiHTER'claet eienent; 
INTEGER etd, 

Lrxitx; 
RLPHfl etd . late l ; 

eurrait_claei class; 

IF current_cletf <> freo_rop t t d THEN 
neu_paraneter( cl*ts_paranTcurrent_ciatt] ) ; 

STPHTR( c l a t t j l e n e n t . 

cal_klt • cla«i_tlcmnts{curTtnt_claes] 

laet_clau_elemnt :• IKTIGER( claet_eieficnt(0] ) ; 

na>_neatured_ttd[current_ciaee] : « 0; 

IF latt_ciass_elenent > 1 THEH 
BEGIN & nore than one t t d in this das* & 

hiUgM_off( cnd_dass_std1, ctid__lase_ete7 ) ; 
4 Rl l key* have to be changed or cleared i n case the neriu 4 
4 displayed at the result of a "prior nenu", or t i t u l a r 4 
FOR t t d : « 1 UNTIL e l m size DO 4 1 to 7 4 

BEGIN 4 for 4 
IF l t d > l a t t class eienent THEN 

t t d label " 
ELSE 

•td.label :* cal k i t • i t d j j e f j • label of f tet • 
(std_size * (cla»»,elt-ent{ttd]-1)); 

changejoftkeyf std_Iabel, 
cmfelenent[ttdl , 
1 

) ; 
END; 4 for 8 4 nust be before gen_nenuQ 4 

change_softkey( ttd_elast_lebel[current_clait3 + cal_ki t , 
cnd~clati"dMie, 
1 

4 nust be before gen_nenu() 4 

gen_rtenu( STD_CLRSSJIENU, 1 ) ; 

IF last class eienent < 7 THEN 
FOR std := l a t t _ d a t s eienent UHTIL 6 C 
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blank_ioftkey( l t d J; 4 nutt be after genjienuO 4 

t e l l { connect_etd ) ; 
END i nore than one std i n t h i t class 4 

ELSE 4 tingle standard 4 
set_elenent( 1 } ; 4 set-up and pleasure i t 4 

EHD; 4 tet t t d c lat t 4 

SSTDS.U0RK.PD85.O THU, DEC 22, 1983, 11:00 Rll PRGE 24 

NEJECT; 
COnnENT std neasured 
aaaaaaa<taaaaaa*aaa**aaaaaaaaaa*aaaaaaaait*aaft*aaxa«att*ta**t*a*>,*ia*ttt» 
a 
* Rdd the current standard to the l i tt of standards Matured. Return 

* i t s f nin and f nax. 
a 

:»a*&at**a**a*A*fl*a****Raasaaataax*«9*t*aafta***>a«aaa**a**t«***.* INTEGER PROCEDURE std_neaeured[ f _nin, f_nax, class ) ; 
4 by reference 4 
RERL F nin, f nax; 
INTEGER class; " ENTRY; 
BEGIN 4 std (leisured 8 

BOOLERH nove etdt; 
IHIEGER i ; " 
RERL POINTER l t d ; 
BYTE POINTER byte_ptr * etd; 

4 check i f t h i t l t d hat already been neasured 4 
nove_ttds :* FRLSE; 
IF nax nea*ured_etd{current_classl >= 1 THEN 

FOR'i := 1 UNTIL nax Matured std[current class] DO 
IF no«_ttds THEN" 

cal_«td_addrs[current_class,(i-1)] := 
cal_std addrs[eurrent_elass,i] 

ELSE IF cal l t d addrstcurrent class, i ] * cal t t d addr 
THEH 

nove stdc :«= TRUE; 
IF NOT nove.stds THEN 

nax_neasured_std[current_desi] 
nax.ntaiui-edjtdlcurrent^claee] • 1 ; 

4 place t h i t standard i n the l i s t of neasured standards 4 
cal std addrs[current dtss.nax neasured stdtcurrent class]] :* 

• ~cal_ttd_addr; 

4 return the frequency Units of t h i t standard 4 
STPKTR( t t d , cal_ttd_addr ) ; 
f_nin := t t d l f_nin_Irv3e- j ; 
f_nax :.» std[ f_nax_ir.de>. ] ; 
class : z current class; 
•td_neasured := INTEGERf byte_ptr(type2_offset] ) ; 

EHD; 4 ttdjneasured 4 

http://f_nax_ir.de
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REJECT; 
COME NT 
aa*a*a**i 
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* Returns TRUE i f tht current frequency ring* h i t been covered by 
1 standards neasured eince the nott recent tet_»td_cl« i ( ) , FRLSE 
* otheruiee. " 
a 
*t*t*****a***aeatat***a***t***aat*aaa***fttat*a***aaaa*a*t*ae*taaaaaa**aa 

BOOLERH MOCEIXWE f requtf>cy_cevered; 
BECIH 4 frequency covertS 4 

BYTE used; " 
BOOLERH covered; 
INTEGER i , 

j ; 

nin, 
Mix, 
bend_start, 
band_atap, 
ttnp^nin, 
tenp_nax; 
tenp_quad; 

EHTRY; 

4 tenttorary result 4 

REAL 

. SURD 
RERL POINTER std; 

covered :• FRLSE; 
used :> 0; 

IF M X MMwred stdfcurrtnt cites] > 0 THEN 
BEGIN & i f 4~ 

4 conpute etop frequency 4 
band stop :« RERL( entry ch _que_£i*_center_f rsqiji*icy) ) ; 
band'etoc. :• {2 * bend stop) -

R£RL( •»tryjh -ou_d(chjtart_fr«t^Lj«^y) )• 
4 and start frequency 4 *" 
band_etart :* RERL( Mtry_ch_o^(chjt»riJrrqijency) J; 

j : » 0; 
nin :» 1.0137; t a very big_nw*er 4 
FOR i :* 1 UNTIL nax Matured std[current class] DO 

BEGIN 4 for 4 
STPNTR£ etd, cal ttd_addrt[current.clast, i ] ) ; 
tettpjtin :* ttd[7_nin_index]; 
tenp'nax :* ttd[f_nax_index]; 
IF ("(tenp nin < nin)~ RND 

(tenpjtin < band.etop) RND 
(tenp_nax > bend_ftart) 

] TKEK ~ 4 p j r t ' o f standard i s in current band 4 
BEGIN 1 i f 4 

j : » i ; 
nin := tenp_nin; 
nax :» tenp nax; 

ENO; 4 i f 4 " 
END; 4 for 4 
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4 check for coverage 4 
IF nin <* band start THEN 

BEGIN i if 4 
need : ' SB1T( ueed, j ) ; 

1 cunbersone, but mailer than a tort 4 
FOR i :• 1 UHTIL nax_neaeured_ttd[current_elass] DO 

FOR j :> 1 UNTIL nax neasured std[currint class] DD 
IF NOT TBIT(utedJ) THEN ~ 

BEGIN i if 4 
STPNIR( etd, cal.etd.addrtf 

current class, 
j . 

] 

IF std[f nin index] < nax THEN 
BECIiT4 i ? & 

tenp nax : « etd[f M X index]; 
IF tenp.nax > M X ' T H E H 

nax :* tenp nax; 
ueed :* 3BIT(us«d,j), 

END; 1 i f I 
END; & i f & 

I f nax » -and stop THEN 
covered TRUE; 

END; 4 i f 4 
END; 4 i f 4 

frequency_covered :* covered; 

EM); 4 fre«^Mncy_covtre<. 4 
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REJECT; 
COnnENT standard_spacs 
t**a**it*aaataat*a*ttftta***ft*aeaaa*ta*a*ftat**t*a**aaaa*aa*>*aaa**t****** 

* Returns the address of the REAL RRRRY containing the specifications 
* of the standard in the date for the specified frequency. 
* Individual specifications are indexed by the ..._index constants in 
* cttdf.uerk. 
* 
tiaaaaaaaa*attaitaaaaaaaaaaaaa«aa*aa«aat*uitaaaaaaaaaaaaiaaaa*<jia*aaaaaa 

DOUBLE PROCEDURE atandarf_tp«s( frequency, claes ) ; 
VALUE Frequency, class; 
REAL frequency; 
INTEGER class; ENTRY; 
BEGIN 4 standard specs 4 

INTEGER i ; 
BOOLERH done; 
REAL POINTER t t d ; 

done :• FALSE; 
i : » nax neasured stdfclass]; 
UHILE ( I i > 0) AND (NOT done) ) DO 

BEGIN 4 uhile 4 
STPHTR( t t d , cal_std_addr*[clett,i] ) ; 

4 take data nust use the sane banding rules 4 
IF ( (std[f_nln_index] <• frequency) AND 

(ttdtf~nax~ifwJexj >» frequency) 
) THEN 
done :> TRUE 

ELSE 
i t* i - 1 ; 

EHD; 4 uhile 4 

ttandard^epecs :• cal_etd_addrt[claes,i]; 

END; 4 stendard_speci 4 

CSTDS2.U0RK.PD8S10 

INTEGER COHSTRHT 
nin_stdl 
nax_stdt 

THU, DEC 22, 1983, 11:00 RR PACE 1 

:= 1 , 
: « 22, 

label_tize : = 10, 
elatsj i ize := 7, 
c les i_ l is t_ t i ze := clast_size * 

std_kit_label 
std'eiass 1 
std'class'labell 
stdjlefj" 
f_nin_offset 
f~nax~offset 
zO_offset 
delayjifftet 
lossjtFfset 
cO offset 
c O f f s e t 
c2~offset 
z offset 
label.offset 
type_offtet 
type2_offtet 

etd tize 

- 1, t indexed a i 
• 12, 
=117, I indexed as 
•272. 
• 0, 4 real 1 
• 4, 4 real 4 
' I . 4 real 4 
• 12, I real 4 
' 16, 4 real 4 
• 20, 4 real 4 
• 24, 1 real 4 
• 21, 4 real 4 
" 32, 4 real 4 
« 37, 4 indexed as 
• 4! , 1 byte 4 
• <S, 4 byte 4 

• 50, 

•• (std.def.1) • 
(std_siee * nax_stds), 

4 k i t . l a b e l < 4 
4 l t d deeenptore 4 

cal_kit_array_iiee : x ( ( ca l .k i t_ei ie - 1) OP. I003F) • 1 ; 

•FIU fitdnenu.uork; 

EKOI 
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•FTIE cetds2.«ork; 

EXTERHRL INTEGER current t t d i d ; 
EXTERHRL OOUBLE cal.ttd^addr; 

•ItOCEOURE update k i t labeltkit nunber); 
VALUE k i t nunber; 
IHIEGER k i t nunber; 

PROCEDURE t t d ' i d t id ) ; 
VALUE i d ; " 
IHIEGER i d ; 

PROCEDURE l t d e l a n elenentt id ) ; 
VALUE i d ; " 
INTEGER i d ; 

EXTERNflL.L; 

EXTERNflL.L; 

EXTERNAL.!; 

924 
CSTIH.U0R1C.PD851O 

INTEGER CONSTANT 

wdjwuernenu :* GO, 
cnd_aueep_tine :• 61, 
crk£n_pointsj»enu :* £2. 
cnd~cu :" £3, 
cnd'auept :• £4, 
cnd_atepped :* 65, 
cnd~51_points :• 6£, 
Cnd2l01_pointt : « 67, 
cnd~201_points : « 68, 
cndja01_bointi :* 69, 
cnd_source_pouer : » 70, 
ciKfpouer_slope := 71, 
cnd_pouer_slope off :« 72, 
end a t t e n j w r t r : * 73, 
cxd~atten_port2 :• 74, 
cnsfbold 75, 
cnd_eingle :• 76, 
cnd~n_groupt_kbd :« 77, 
cnd_continuous :* 72, 
cref coupIc_ttinulus :* RO, 
cnd_uncoupltsotinulue := 81. 
endjroup4 := 0; 

THU, DEC 22, 1983. 11:00 AH 
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C0W1ENT 
Thia is a toftuare generated f i l e !<! 
Changes nuit be nade i n SKINFC. UORK 
Run GENSX.LANI to re-generate f i l e ; 

SUBROUTINE proc4; ENTRY; 
BEGIN 

CRSE connand token-60 OF 
BEGIN 
1 60 4 
BEGIN END; 
4 61 4 
eelect active functiontactive aueep t ine) ; 
4 £2 4 _ _ _ 
BEGIN ENO; -
4 63 4 
BEGIH 

hilight_on( cnd_cu, cnd_stepped); 
cu node! 

END;" 
t 64 S 
BEGIN 

hi l ight jwi( cnd_cu, end^otepped); 
euept node; 

END; 
4 £5 4 
BEGIN 

hiiight_on( cnd_cu, cnd_itepped); 
etepped~node; 

END; 
4 ££ 4 
neu_step,size( 16 ) ; 
4 67 4 
neu etep euet 8 ) ; 
4 68 4 
neu ttep sizet 4 ) ; 
4 69 4 
neu t t t p tize( 2 ) ; 
4 70 4 
-select active functiontactive sourceoouer); 
4 71 4 
BEGIN 

tulight_on( cnd_pover_slope, cndjjouer_slope_off ) ; 
tet_entry_ch_integer("pouer_slope_on, ch_pouer_$lope_node ) ; 
urtj)nv_Ib_source( s l l , neuline)! 
select active functionf active oouer slope ) ; 

END: • 
4 72 4 
BEGIN 

hilight_on{ cnd_pouer_slope, cnd_pouer_siope_off ) ; 
set_entry_ch_integer( pouer_slope_off, ch_pouer_slope_node ); 
selec1_active_off( active_pouer_slope ) ; 
urt_prTv ib sourest slO. " " ) ; 

END; 
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4 73 4 
eelect active functiontactive atten_port1); 
4 74 4" 
select active functiontactive atten_port2); 
4 75 4 
hold sueep; 
4 76~4 
tingle sueep; 
4 77 t 
eelect active functiontactive n_groups kbd); 
4 78 4" 
eontinuous_sueep; 
4 79 4 
BEGIN 
uam(connand_not_inplenentcd ) ; 
4 telect activt functiont active t t inulut o f f t t t ) ; 4 
END; 
4 80 4 
BEGIN 

hilight_on( cnd.couplt.stinulut. cnd_uncouple_ttimjlut ) ; 
set coupled stinuiua statutt TRUE ) ; " 

END; 
4 11 4 
BEGIN 

hilight_en( cnd_couple^ttiHulut, cnd_uncouple_atinulut ) ; 
eet coupled t t i n u l u t ttatuat FALSE ) ; 

ENO; 
t 82 4 
BEGIN 

prtvioutj i tnu; 
dtvict reversed; 

EK); 
END; 
END proc4; 

4 DEBUG 4 
4 OEBUG 4 
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EXTERHRL IHTEGER t o u r c e j o i n t t ; 

PROCEDURE uodue_ttinului_etep_tizt; EXTERHRL; 

9 2 6 
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HMXL.P.-KiiC" 
BEGIH 

•FILE f c t i M t f . i i o r k ; 4 C0Mujnd_tsktn 4 
• FILE fcontrol.uork; 
•FILE fchdati.uork; 
•FILE f l t n n s . u o r k ; 
• FILE fprivib.uork; 
•FILE ffnt.uork; 
•FILE fbreok.uork; 
•FILE cclun.uork; . 
•FILE cdttoble.uork; 
•FILE fchtoble.uork; 

•FILE ic»tjb2.«orii: 4 Itr cb_ou*d t 
•FILE f c M - 3 . u o r k ; 
•FILE ciUiai i i .aork; I for potior, l o o t _ . . . 4. 
•FILE HUr . j l3 .wirk ; 4 ttr onratttt_ttinuluo 1 
•FILE fcontvtr.wcrk; 4 for neu_»tefl_oize 1 
•FILE fMnt«2.uork; 4 for rebuild I 
PFILE fective.uork: 
•FILE I jcuvtZ.uark; 4 for ectlve_functlon 4 
•FILE fetoblet.uork; 4 (or for i i t t toblt 4 
•FILE fnenu.uork; 4 f t r hi l l«rit_.., 4 
•FILE ( u u l . w r k : 

4 f t r hi l l«rit_.., 4 

•FILE fcouple.uork; t for ott.couplcd 4 
•FILE cotin.work: 
•FILE r t n t H t . u a r k ; 4 for f*tvict_revtr,ed 4 

HOBRL IHIEGER eource j o i n t t : 4 I n t nunber of point, 1510 told oourct 4 

DOUBLE CORSTRHI •Minti.fHt • I07OO04O0; 
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tEJECT; 
COnnEHT update ttinulus »ttp size 

rWEOUKE update_stinulus_step_size; ENTRY; 
KGIH 4 update stinulue etep size 4 

INTEGER COHSTRHT sn_string_«i" •* •»; 
IKTEGER nunberjifjioints, 

p ref ix7 
postfix; 

BYTE RRRRY tn_stringH : en_«triftg_iize]; 

sn_string[ - 1 _*--B_-in_strin3_sixe; 
sn'stringf 0 J. :* 0;~ 4 initialize to enpty (0 length) & 
ixmb«r_er_points 100 / ttep.tize; 
IF sourcejiaints <> nunber of_pointe THEH 

KGIN i. if 4 
•ourcsjwints :« nunber_of points; 
en string :» *pp«nd_string( foniat_double( »ource_pointi, 

sn_string, 
points_fnt 

ENO; 4 if & 
ELSE leave tn_strinj enpty 4 

IF NOT coupled eh( ch start frequency ) THEN 4 all source fene 4 
BEGIN 4 if 4 4 are uncoupled 4 

-reaV_entry_control( 3-current_entry_ch ) ; 4 and both eh's 4 
«rt_priv_ib_eource( sn, sn_strlng ) ; 4 need changing 4 
break entry~contrel( current entry ch ) ; 

END; 4 if 4 
nrt_pri«*_ib_*ource( in, in_etring ) ; 
urt_priv_ib_eource( elr_fun, "" J; 

E N D ; 4 update_stinulus_»tep_size 4 

SSni1UL2.UORK.PDS510 THU, DEC 22, 1913, 11:00 Rn PflGE 3 

•EJECT; 

COMENT tuept stinulus 

* 

SUBROUTINE swept etinvlus; 
BEGIN 4 tueprstinului 4 

IF sueep node o auept THEN 
BEGIN"4 i f 4 

select active off( active cu ) ; 
IF NOT coupled ch(ch_sttrt_frequency) THEN 4al l source fcnt4 

KGIN 4 if 4 * 4~*re uncoupled and need changing 4 
break_entry_contrgl( 3 - current_entryjch ) ; 
IF sueep.node » einglejJt THEN 

urtjtnv_ib_sourci( fa, neuline ) ; 
urt_priv_ib~source( i l , neuline ) ; 
break entry controK current_ef>try_ch ) ; 

END; 4 If 4 
IF sueep node • tingle_pt THEN 

BEGIH 4 if 4 
urt_priv_ib source( Fa, neuline ) ; 
rebuild T* TRUE; 4 rtnovt array processing 4 
annotate stinulus; 

END; 4 i f 4 
Mrt_priv_ib_iource( it, neuline ) ; 
urt_priv"ib~source( clr_fun, *" ) ; 
sueep node T 1 swept; 

END; 4 If 4 
END; 4 suept_ltinulus 4 

http://HUr.jl3.wirk
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REJECT; 
COIttlEHT stepped t t i n u l u t 
_ a * a*ttaaaaa**a * * a a * a * * a * * a a * * * * a a a * * a a a a a*ia**aat*ta * * * a a a * * a*T * * * * a a a * 
i 
s**t**ta * a * * a * a a*ea * a a * A a a**e * * * * * * * * a * * * a***attaaa,t * a * a*ea**ta * * * * * a a * * 

SUBROUTINE ttepped_etinulut; 
BEGIN & ttepped_stinulut 4 

IF eueip node <> stepped THEN 
8EGIN~4 i f 4 

select_activej)ff ( acuvt.cu ) ; 
IF NOT coupled_ch(ch_etart_freq«ncy) THEN 4al l source fcns4 

BEGIN 4 i f 4 ~ 4 ~ a r e uncoupled and need changing 4 
break entry controK 3 - current entry ch ) ; 
IF tueepjiode * tingle_pt THEN 

urtjriv_ib_source( f a , neuline ) ; 
break entry~control( currant entry ch ) ; 

EHD; 4 I f 4 " 
IF sweep node = s ing le j i t THEN 

KGIH'i i f 4 
urt_priv_ib_source( f a , neuline ) ; 
rebuild : = TRUE; 4 re nove array processing 4 
annotate stinulus; 

END; 4 i f 4 
ea-cepjiode :* stepped; 
update stinulus step size; 4 putt source in stepped sweep 4 

END; 4 i f 4 
EKD; 4 stepped_stinulus 4 

JSTIWli.lWRK.PDBSlO THU, DEC 22, 1963, 11:00 Rn PRGE 6 

append_ch[ 
fornat_quad( 

ch_quad( ch_center_frequency, 
3 - current_entry_ch 

cu_strin_, 

fornat_table[f requency _fomat] 

neuline ) 
) ; 

break entry controK current entry ch ); 
END; 4 i f 4 

urt_priv ib sourceC 

append_ch( fornat_quad( 
ch_quad( ch_center_frequency, 

current_entry_ch 

cu_etring, 

f ornat_tabli[f requency_f ornat ] 

neuline ) 

rebuild := TRUE; 
annotate_ttimilus; 
rcitan_tueep; 

4 set up for array processing 4 

END; 4 i f 4 

EKD; 4 cu_node 4 

SSTinUL2.U0RK.PD8S1O 
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NEJECT; 
COnnENT cu node 

t**a******a*ft*aaataa*ftaa*aaa*aAaaaaaiaaa****a**a*a*******a*a*aaa**a'***t 

EXTERNRL SPECIFICATION FOR cu.node 

FUHCTIOH: Aborts any active "sweep", sets sweep node to cu, and 
ratunet act iv i ty . 

PARAMETER DESCRIPTION: 

INPUT: none 

LOGIC INFORttATION FOR a_node 

IKTIRL REFIHERENT: 

atmrt_tweep 
IF source functions are uncoupled THEN 

suap eource foi^round and background 
set st iMilut to cu nod* 
suap source foreground and luck ground, returning to original 

•et t t i n u l u t to cu node 
restart_sueep 

;aaaat**t**a*aa*att**a*as**attaaai*taataaat^**a«a*«**t*aaataaajt3t*t*aai*a 

WOCEDURE cu node; 
BECIN 4 c-'tsode 4 

XNTEKR'COHSTRNT cu string_tize :> 32; 
BYTE ARRRY cu„arrayT-i:cu_ttring_tizei; 
ALPHA cu_etnng; 

IF sueep node o singlejst THEN 
BEGIN"4 i f 4 

IF ( (active_function >» active_start) AND 
(active function <« active_epan) 

) THEN 

select_active_function( active_cw ) ; 

abort_s«eep; 

cu.string := RDIlS(cu_array); 

cu_»tring := imt_string(cu_string, cu_string_size); 

Bueep_node :* s ingle j i t ; 
IF HOT coupled_ch(ch_start_frequency) THEN t a l l source fcns4 

BEGIN 4 i f 4 ~ 4**are uncoupled and need changing & 
breax__entry_control( 3 - current_entry_ch ) ; 
Hrl_pnv__ib_source( 
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REJECT; 
COnnENT euept node 
:*t*ata***aaa*iat**aaaai*******aa*e*aati**«*aaa****aaa***aaa*a*aa**it**** 

EXTERNRL SPECIFICATION FOR twept_node 

FUNCTION: Aborts any active sueep, sets sueep node to wept, and. 
resunes sueep act iv ity . 

PRRflttETER DESCRIPTION: 

INPUT: none 

OUTPUT: none 

.aataaaaaaataaaaaaaaiaaaataaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaa 

LOGIC INFORnRTION FOR suept.node 

IHTIAL REFIHERENT: 

abort_sueep 
set stinulus to suept node 
restart_tueep 

;ia*atKa**a*a***aaaa*a*aa**aaaaa*aaataaa*aaa«aaaaa*aaaaaaaaakaaaaaaataaa 

SUBROUTINE tuept_node; 
BEGIN 4 fueptjtode 4 

abort_sueep; 
suept'stinulus; 
restart_sueep; 

END; 4 swept node 4 
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REJECT; 
COntlENl stepped node 
:*xsai*xatXXXeasaaaaxaaXXXtaeseaeaxeeaaa*ataaaxitetsaee*aatXXXXXXS7xxaX 

EXTERHRL SPECIFICRIIDH FOR .tw.d_r.od. 

FUHCTIOH; Rborti any active sweep, H t s luoop M d . to tttppcd, end. 
resunes eueep act iv i ty . 

PRRRHETER DESCRIPTION; 

IHPUT: nou. 

OUTPUT: oont 

atxaaaaaaeeaaxatattaaatetaaeaxaaaaaaaaaaaxeaaeaaaaeaaaaaaaaaaaaaxaaatas 

LOGIC IirORmTIDH FOR st.poed.riooe 

IHTIRL REFIKEnEHT: 

aborrsueep 
set stinulus to stepped nod. 
reetart_aueep 

*xsa*sseaaxx**aea**ae*aaxte*aahrjbHe**«ea*tet«aaxxe*esaaattaxaxxxa*eaxeae 

SUBROUTINE eteppedjiode; 
BEGIN I stepped_node & 

abort^sueep; 
stepped_etinulue; 
rtstart'sueap; 

END; t steppaO.red. J. 
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REJECT; 
ConnENT o«t touplcd atinuluo statua 
etaaxaeseaexaaaaaataftxataeaaaasaattxafteaeeasteatxxtaiattxaaxtaiaxxasatxa 

aaaaaaaaaaxaaxtaxaaaaxaaatxaxaaaaaaaaaaaaaaaaaaiaaaaxaaaaxaxaxxaaxatxaax 

PROCEDURE sot coupled otinulua «tatua( a t a n ) ; 
VRLUE state; 
BOOLERH atate; 
BEGIN I Mt_couplod_otinulua_otatuo & 

abort_owt«p; 

ott coupled_etatus( stata, couple_eource ) ; 
IF 1 ch_inti_or(ch_dorwun,1) « ch~intf9tr(ch_donain,2) ) 1HEN 

eet_coupled -status( otatt , couple_stinuius ) ; 

rebuild : ' TRUE; 
af*iotate_stirwlue; 
r»etart_e*xrep; 

ENO; J. ee1_coupIed_etinulus_status 2. 

RFILE faun.uork; 

DOB 
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PROCEDURE annotate stinulus; EXTERHflL; 

SSTIHUL3.UORK.P08S10 

H68KL,P,"stin3" 
BEGIN 

THU, DEC 22, 19S3, 11:00 RH PflGE 1 

NFILE f l t r i r r j . u o r k ; 
•FILE Fdiopley.uork; 
•FILE feereen.uork; 
•FILE cchtable.uork; 
•FILE Fchtabie.uork; 
•FILE Fchtab2.uort<; 
•FILE Fchtab3.uork; 
•FILE fchdala.uork; 
•FILE ffnt.uork; 
•FILE cdatep.uork; 
•FILE cstlnuli.uor*; 
•FILE ceontvar.uork; 

& for append_etring & 

8. for current_eotry_ch t 

I for coupled_ch & 
t f o r eueep_node 8. 

& for ..._donein I 
I for atart.etop, etc. & 

DOUBLE COHSTRHT freo_arnot fnt : ' Z27300F09, 
aux annot fnt :x Z16OO0FF3, 
tine annot fnt :• Z1COO0FFB; 

http://tw.d_r.od
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(EJECT; 

COnnEHT 
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[t****l**t*tt»*«>.M*tt*lll 

a i » t * * » * « t * t * * t ^ 

PROCEDURE a n n o t a t e j t i n u l u t ; ENTRY; 
BECIH & annotate t t i n u l u t 4 

BYTE RRRRY* s t r i n g . - 1 : s t i n s i z e ] ; 
DOUBLE annot f n t ; 
IHTEGER d g j d d r ; 
INTEGER t t a r t j o d e j l i s p l a y , 

s t o p j o d e . d i s p l a y , 
s t a r t j l i s p l a y , 
t t o p j l i t p l a y , 
s t o p ' e u f f i x d i t p l a y ; 

INTEGER c h , 
f i r t t j h , 
l a t t j h , 
d o n a i n ; 

t t n n g [ - 1 J : » s t i n j i z e ; 

4 nake t h i t t a b i c d r i v t n i 4 DEBUG & 
I F couplerf ch(ch t t a r t s t i n u l u s ) THEN 

BEGIH 4 i f 4 ~ 
f i r s t ch :> l a s t ch : = c u r r e n t estfry c h ; 
IF f i r s t ch » 1 THEN 

BEGIN~4 i f 4 
d g j d d r :* n o v e c h 2 ( s t a r t 1 j * d e j o s i t i o n , 

t t a r t _ n > _ , 
« t a r t ~ c o i 
); " 

d g j d d r :• n o v c c n Z ( t t c f 1 _ n t > d e j w s i t i o n , 
t t o p j w , 
s t o p j o l 

d g j d d r 

d g j d d r , 

4 i f 4 

) , 
i j n p { s t a r t 2 _ w d e j o s i t i o n , 

e t a r t 2 j u f f i x j ^ i s p l a y » s t i n j u f f i x j i z e 

• j n p ( s t o p 2 j . o d e j o s i t i o n , 
i t o p 2 j u f f i x j r i s p l a y * s t i n j u f f i x j i 2 e 

END 
ELSE 

BEGIN I e l s e 4 
d g j d d r :* i w v e c h 2 ( s t a r t 2 _ r i o d e j ) 0 8 i t i o n , 

s t a n _ r o w , 
s t a r t " c o l 

) ; " 
d g j d d r :* n o v e c h 2 ( s t o p Z _ n o d e j i o s i t i o n , 

s t o p _ r o u , 
s t o p " c o l 

); " 
d g j d d r : » j n p ( start, j s d e j o s i t i o n , 

stanl j u f f j x _ d i s p l a y + s t i n _ t u f f i x _ s i 2 e 
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dg_addr ;> j n p ( s t o p l j M d e j w t i t i o n , 
t t o p 1 ~ s u f f i x d i i p l a y t t t i n s u f f i x s i z e 

) ; * " 
EKD; 4 e l s e 4 

END 4 i f 4 
ELSE 

BEGIH 4 e l s e 4 
f i r s t ch : « 1 ; 
l a t t j h := 2 ; 
d g j d d r :* n o v e c h 2 ( s t a r t t j ^ e j o t i t i o n , 

i t a r t j o u , 
f t a r t T c o l 

); 
tig_iiUr :* «vech2(eti>pl_nodej«8iition,»top_rtw,etopl_col); 
d g j d d r nBve£i.2{start2_nod*josition, 

i t a r t row, 
s t a r t ? c o l 

); 
d g j d d r ; » novech2(stop2 n o d e j o s i t i o n . s t o p rou,stop2 c o i j ; 

EHD; 4 else 4 

FOR ch :• f i r s t ch TO l a s t ch DO 
BEGIN 4 f o r 4 

d o n a i n : » ch_i r teger (eft j^onain , c h ) ; 
I F d o n a i n • frtc^donatn'THEH 

annot f n t : = f r r q _ a n n c t f n t 
ELSE IF donain « a u x j o n a i n " THEN 

»nnot_fnt : = a u x _ a n n o t _ f n t 
ELSE 4 donain * t i n e j o n a l n o r t d r j l o n a i n 4 

annot f n t : = U i w T a n n o l f n t ; 

I F eh « 1 THEN 
BEGIN 4 i f 4 

t t a r t _ n o d e _ d i » p l a y 
etop_node_display 
start_dieplay 

•topJilt -play 
s t o p ' s u f f i x ditplay 

END 4 ~ i f 4 
ELSE & - 2 4 

BEGIN 4 e l s e 4 
s t a r t j o d t j ' i i p l a y 
stopjwdejiitplay 

ttartjii splay 

ttopJiiBplay 

•top'tuffix ditplay 

END; 4 ~ e l t e 4~ 

• s t a r t . _ n o d e _ d i t p l a y ; 
' s t e p . j a d e j U s p l a y ; 
• s t a r t l _ d i e p l a y ; 
E s t o p l J l i s p l a y ; 
= s t o p 1 ~ e u f f i x _ d i t p l a y ; 

i t t a r t 2 j t o d e _ d i s p l a y ; 
: s t o p 2 j o d e Jlisplay; 
• start2 _ d i t p l a y ; 
! stop2 Jlisplay; 
' ttop2_wff ix_disp lay ; 

IF ( (sueep j o d e = s i n g l e j t ) RND 
(donain <> t i n e . d o n a i n ) AHD 
(donain <> t d r donain) 

) THEN 
BEGIN 4 if t i n g l e j t 4 print j t r i n g t * C U . - , 

• U n j o d r j i z e , 
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i t a r t f 
) ; 

i_display 

j n p ( 3 t o p _ n o d e _ d i t p l a y , 
s t o p j u f f i x j l i s p l a y + s t i n j u f f i x j i z e 

p r i n t s t r i n g f f o r n a t quad( ch quad(ch c e n t e r s t i n u l u s , 
ch 

) , 
• t r i n g , 
annot f n t 

) , 
s t i n j i z e , 
e t a r e d i s p l a y 

p r i n t s t r i n g f " " , s t i n s i z e , s t o p d i s p l a y ) ; 
END 4*7Tsinglejt 4 

ELSE IF ch i n t e g e r t ch s t i n u l u s node, ch ) « s t a r t s t o p THEN 
BEGIN T e l s e i f s t a r t s t o p 4 ~ 

p r i n t j t r i n g ( "START 
t t i n j o d e j i z e , 
i t a r t j o d e j ! i s p l a y 

p r i n t j t r i n g t "STOP " , 
• t i n j o d e j i z e , 
s t o p j o d e j i i i p l a y 

p r i n t t t r i n g ( f o m a t q u a d , ch quad( ch s t a r t s t i n u l u s , 
c h ~ 

) , 
s t r i n g , 
annot f n t 
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ch 
) , 

t t r i n g , 
annot f n t 

) , 
s t i n j i z e , 
t t a r t j l i s p l a y 

p r i n t s t r i n g , f o m a t quad( ch quad, ch span s t i n u l u s , 
c h " 

), 
s t r i n g , 
annot f n t 

) , 

s t i n j i z e , 
s t o p ' d i t p l a y 

ENO; 4 e l s e c e n t e r span 4 
END; 4 f o r 4 

END; 4 a n n o t a t e j t i n u l u t 4 

ENDS 

s t i n j i z e , 
t t a r e d i s p l a y 

p r i n t s t r i n g , f o m a t quad( ch quad( ch s t o p s t i n u l u s , 
c h " 

) . 
s t r i n g , 
annot f n t 

J. 
• t i n j i z e , 
s t o p j " ! s p l a y 

END 4 e l s e i f t t a r t j t o p 4 
ELSE 4 center/span node 4 

BEGIN 4 c i t e c e n t e r j p a n 4 
p n n t j t n n g t "CENTER", 

t t m j o d e j i z e , 
s t a r t j o d e j l i s p l a y 

p r i n t j t r i n g t "SPUN " , 
s t m j o d e j i z e , 
t t o p j o d e ~ d i i p l a y 

p r i n t j t r i n g f f o m a t j u a d . c h j u a d f c h j e n t e r j t i n u l u s , 
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INTEGER CONSTANT centerjspan 
• t a r t i t o p 
no i t i n u l u l node 

INTEGER CONSTANT pouer_elopej>ff 
power_elope_on 

• 0, 
• 1 , 
» -Ii 

0, 
:« 1; 

• W E 1 

I Itinuluo node 8, 

1 poutr slope node I 
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IFILE c s t i r M l l . w o r k ; 

PROCEDURE oet_etin«ius_node( neu_stinulul_node ) ; 
VRLUE neu stinulus node; 
INTEGER istustinulus node; EXTERNAL; 

PROCEDURE lepdste s u n stop center open; EXTERNAL; 
PROCEDURE update etart ; ~ EXTERNAL: 
PROCEDURE update center; EXTERNAL; 
BOOLEAN PROCEOURE enterjreooency_n_tine( str ing, effective.nou ) ; 

VRLUE string, effective nou; 
RUHR string; 
BOOLEAN effective .nou; EXTERNRL; 

QURD PROCEDURE frenuency at_soint(point nunber); 
VALUE point nunber; 
INTEGER ptjint'mjnber; EXTERNRL: 

SURD PROCEDURE ontry_frie>WKy_at.jxBlMt(point_fsanbor); 
VRLUE point nwibor; 
INTEGER point_nunber; EXTERNRL; 

QUAD PROCEDURE entry_etinulus_at_point(point ivjnber); 
VRLUE point nunber; 
INTEGER point~nunber; EXTERNAL; 

INTEGER PROCEDURE point at ch stinuluslstimilus value, ch); 
VRLUE etinvlus value, ch; 
INTEGER ch; 
OURD stinulus value; EXTERNRL; 

INTEGER PRfJSOlIRE •cint_n_freouency[freouei«,y_value); 
VRLUE frequency value; 
OUAO frequency'value; EXTERNRL; 

BOOLERN PROCEDURE step ctlnulucf. stinulus value ) ; 
VALUE stinulus value; 
INTEGER stinulus value; EXTERNRL; 

PROCEDURE oet.aw.out; EXTERNRL; 
PROCEDURE urt_pnv_ib_owrce_frs*(start_friepency, stop_frteAiency); 

VRLUE start_frequency, stop_frsduincy; 
PARV start frequency, stop frequency; EXTERNRL; 

PROCEDURE i n i t source; EXTERNRL; 
SUBROUTINE preeet.iource: EXTERNAL: 

SSTInULI.«0RK.PDS510 IHU, DEC 22. 1983. 11:01 An 

H68KL P,"etinuli" 
BEGIN 

RFILE cdebug.uork; 8. for forced_etep I 
•FILE fiocnfig.ucrx; 
•FILE cchtsble.uork; 
RFILE fch table.uork; 
•FILE fchtab2.uork; 
•FILE fchtab3.uork; 
•FILE fprivib.uork; 
•FILE ffnt.uorh; 
•FILE factive.uork.; 
•FILE factive2.uort(; 
•FILE facttbl.uork; 
•FILE fxadc.uorx; __ 
•FILE fdatapl.uork; * 
•FILE crins.uork; 1 for ective_function_rin I 
•FILE fhemei.uoric; L for release I 
IFILE fkernel4.uork; & for cenditional_ecquire I 
•FILE cstinuli .uork; 
•FILE fstinul2.uork; t for source j o i n t s I 
•FILE fst inul l .uork ; & for armotate_etinulus I 
•FILE fcnv9x.uorx; 
•FILE fcontrol.uork; I for eroupjnntber I 
IFILE fcontvar.uork; I for partielj»eu_ltep_eize and conetanti I 
•FILE fbreak.uork: I for etep_source I 
•FILE f l t r ing.uork; I for append_ch 1 
IFILE cchars.uork; & for neuline 1. 
•FILE fchdata.uork; & for step.eizc 1 
•FILE fdonain.uork; I for upoate_donain_vars 1 

SSTirWU.y(MK.P0851O THU, DEC 22, 1983, 11:01 flfl PACE 2. 

REJECT; 
COnnENT s i t stinulus node 

it 

PROCEDURE s«t_stinuluf_nofJe{ iwujtinuluejiede ) ; 
VRUJE wu%tinuliis~n©de; 
INTEGER M«%tinulus_nc6e; ENTRY; 
BECIH 8> set_etinulu*_node I 

IF neu stinulus node «> entry ch integer(ch stinulus node) THEW 
BEGIN 4 i f 4~ 

set_entry_ch_:nteger( n«ujtinulw___node, ch_stinulus_node ) ; 
annotate stinulus; 

EHD; 4 i f 4 
ENO; 4 set ttinulus_node 4 

INTEGER au*_out_dae * botton • H E ; 

DOUBLE CONSTANT poucrjnt 
frtouency fnt 

DOUBLE 4C0HSTANT4 weep_tine_fnt 

BOfllfRN source i n i t i a l i z e d ; 
BUM tenp; 

BOOLERN postponed_values; 
INTEGER postponed_entry_ch, 

postponcd_donain; 
OURD postponed~start, 

pottponed_center; 
RERL postponed~sueep_tine; 

:» X0004000F, 
ZOOOOOOOF; 

* pouer_fnt; 4 t r ick the conpiler 4 
4 dont nake 2 copies 4 
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•EJECT; 
CDWEKT update start stop center spin 

EMRNfll SPECIFICATION FOR update_st*rt_ttof_center_span 

FWCTIOH: 
To conpute the stinulus stop and span values fron the start and 

center values of the currently active donain, and store those values 
into the entry channel table along uith the start and center as 
stinulus values — e.g. c h j _ t a r t j . t i n u l u i . 

DECLARATION IMFORflflTIDH: 
IHPUT: none 

DCTEXXAL EFFECTS: 
none. 

LOGIC DffDtTWIIW FOR update_start_stop_center_epan 

HtOCEMKES CALLED: 

IHTIAL REFINEilEHT: 

stop : » center • center - start , 
•pan :• stop - etart . 

MOCEDURE update sees ch( ch, donain ) ; 
VRLUE ch, donain; 
IHTEGER ch, donam; 
SEGIH & update sscs ch & 

INTEGER ch_itart , 
ch center; 

QUAD start, 
stop, 
center, 
span; 

CASE donain DF 
BEGIN 4 case 4 

4 Freq_donain 4 BEGIN 4 fnqjieiuin 4 
ch_itart :» ch_start_frequency; 
ch_center := ch~center_frequencyi 

EHD; 4 freqjtonain 4 
BEGIN 4 bandjtass tinejlonain 4 

ch_start := ch_start_tine; 
clTcenter : - chj .enter_tint ; 
update_donain_vars; 

END; t band_pass tine_donain 4 
BEGIN & lou_pass twe_donain 4 

4 tiriejlonain 4 
4 bandjiass 

& tine iJonain & 

9 3 6 
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4 loujiass 4 ch. i t art := chj<tart_tine; 
ctTcenter : « chcenter_tine; 
updatej)onain_vare; 

EHD; 4 lou j M s t ' t inejtanain 4 
4 awxjJoitain 4 BEGIN 4 auxjfonain 4 ~ 

eh_start~ : » ch_start_auxj,ut; 
ch'center :« ch_center_aux_out, 

ENO; *4 aux donain~4 
EHD; 4 case 4 

start :* eh_quad( c h t t a r t , ch ) ; 
center := chjjuad. ch'center, ch ) ; 

tetj:h_quad( start , ch j r tar t j t t imi lus , ch ) ; 
set~ch~ouad( center, 4 ^ t t n t f r j u i w l u s , ch ) ; 

stop :• center * center - s t a r t ; 
•pan :• stop - start ; 

s e t j h j t u a d . stop, chjitopj»tinulus, ch ); 
set~ch~quad{ span, ch~span~stinulus, ch ) ; 

a«ratate_stiJiulu3; 

«t_active_linits£ start , ftop, activtjiarfcerl ) ; 4 sane a l l nkrs4 

ENO; 4 updatejsct_ch 4 

SUBROUTINE updatej.tart_ltop_center_span; ENTRY; 
BEGIN 4 updatej»tartjtop_centerju>an & 

update_eecej:h{ c S r r o t j n t r y j * , •ntf7,_ch_iftteger(ch_cto«tjin) ) ; 
END; 4 updatejtart j t topjcnter . tpan 4 

SSTinifLl.U0fiK.PDS510 THU, DEC 22, 1S83, 11:01 AH PAGE 5 

REJECT; 
COnnEHT update start 
X*ft*XI****fttX**M 

A 

* Updates ch_start_<vtonain> bated on eh_center_stinulus and 
1 ch span_stinului. Useful for new center or span values. 
* ~ 
* start , stop, center, and span ch_, . . j f t i n u l u s values art then 
1 ijpdated fro* the chjttart_cdonain> and chj:enter_/donain> value, so 
* the value of chj:enter_<donain> nutt be valid before calling this 
* routine, 
a 
etaaaaaaaaaaaaataaaaaaaaaaaaattaaaaaaaaaaiaaaaaaaaaaaaaataaaataaaaaaaaaa 

PROCEDURE update s t a j ^ r — ENTRY; 
BEGIN 4 updatej-tart 4 

•etjntry_chj|uad( ( entryj:hj|uad(chj:enterj>tir.ulus) -
entry"ch2quad(chjpan_atinulut)/2 

get_ective( get_chtablt_indeH, ective_start ) 

update start stop center span; 
END; 4 update_ttart 4 
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REJECT; 
connENT 
:aaattaa*«aa*aae**a*taa**ai***ataataa*aaa**aft*aft**aaaa. 

Updates ch_center_<donain> bated on ch_start_stinulus and 
c h j , t o p j t i n u l u s . ~ Useful for neu start or stop values. 

•tart, stop, center, and spin ch_...j»tinulus values are thin 
updated fron the ch_start_tdonain> and ch_center_<donain> value, so 
the value of ch^start/donain> nust be valid before calling this 
routine. 

ta*a***a*a*ata*aeaattaaiat*tft*e*aaaai*ta**ftaaa**ax*i*fttaxa**aaaxaftaaa*a 

PROCEDURE update_center; EHTRY; 
BEGIN 4 update_center 4 

»etj»nt r y j h j i u a d . I" entryj:h_ouad(chj.tart_ttinului) + 
entry'ch quad.ch stop stinulus) 

) / Z, ' ' ' ~ 
get_active( getj:htable_index, active_center ) 

updatej.ta r t j i t o p j e n t e r_tpan; 
END; 4 update_center 4 

http://ch.it
http://SSTinifLl.U0fiK.PDS5


SSTIwa.UMK.PvlSlO 
937 

IHU, DEC 2 2 . 1913, 11:01 ft! 

4,641,086 

REJECT; 
COnnENT enter frequency n tine 

EXERWL SPECIFICATION FOR enter_fnowcncyj_tine 

FUNCTION: 
Ta enter the values of etart frequency, center frequency, end 

sweep tine returned fron the source as the result of a neu entry 
for one of the three. Process" the string received fron a source 
in response to the "OC" request. 

DECLARATION INFORHATION: 
INPUT: string The ASCII string returned fron tht source in 

the fom MR V « V »« « r > <lf>, idttrt 
NR refers to tht M n t r i c data type defined i n 
tht HP-IB coo* and fornat rairvtflUans 1*721, and 
<cr> and <lf> refer to the ASCII characters. 

OUTPUT: ivone 

EXTERNRL EFFECTS: 
Otange* the internal values Maintained for t h t source for the 

entry channel. 

LOGIC INFORHATION FOR t n t t r _ f i*autncy_n_tine 

PROCEDURES CALLED: 
CNV9R 
CNV92 

INITIAL REFINEnEHT: 

i n i t i a l i z e tenporary str ing. 

copy f i r s t (start frequency) value into tenporary str ing. 
convert tenporary string to a quad integer. 
•tort t h t quad integer value into tht entry channel's table. 

copy second (stop frequency) value into tenporary etring. 
convert tenporary string to a quad integer. 
etore the quad integer value into the entry channel's table. 

copy th i rd (sueep t ine) valut into tenporary string. 
convert tenporary string to a integer. 
store the integer value into the entry charmers table. 

update the start , stop, tenter, and span valuta i n the channel 

table. 

BOOLERN PROCEDURE enter/requency_n tine( str ing, effective_nou ) ; 
VALUE string, cffectivejiou; 
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ALPHA string; 
BOOLEAN effective_now; E H T R Y ; 
B E G I N 4 enter frequency n t i n t 4 

I N T E G E R index; 
WflO half.span; 

IF ( tfftttiMJMH RNO 
poetponcd_values RND 
(postponed entry ch o current entry ch) 

) THEN 
B E G I N & iF 1 

sct_ch_quad( postponedjtart, 
cnjtart_fretuency, 
a«etpentd_entry_ch 

set_chj|ued( postp*ntd_center, 
ch_center> i-etjutney, 
s>wts«itd~eirtry_ch 

ett_ch_real( pottpontrd_swetp_tinet 

ch_swetp_tine, 
postponement ry_eh 

ispdate tecs ch( pontpomi entry ch. postponed donain ) ; 
scstj?ont«i_valytl :> F M L S E T 
enter f re ewe ncy n t i n t :> T R U E ; 

0 « 4 I f 4 
E L S E 

enter_fre«uency_n_tin« F A L S E ; 

inetx :* 1; 
amtp«ntd_start D*VM( string, index ) ; 
s«*tpon»»d_center :• ON9R[ etring, index ) ; 
postpoivtd_ewtep,tine : « CHV52( str ing, index ) ; 
I F swetp node * singlejrt THEN 

I E S I N - * i f 4 
re*dj)riv_ib( source, na_fun, "OPCU", str ing ) ; 
index :» T; 
smtpontd center :• CNV9A{ str ing, index ) ; 

ENO; 4 i f 4 

I F effective now THEN 
B E G I N -1 i? 4 

set_entry_ch_quad( postponed_start, 
eh etart frequency 

) ; " " 
Mt_efltry_ch_qu*d( •ostpontd_center, 

^ ch_center_f requency 

set_entry_ch_real£ poitpontd_eweep„tine, 
ch_sueep_tine 

IF entry ch integer(ch donain) » freq_donain THEN 
BEGIH4 If 4 
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update_start.stop_center_tpan; 
IF conditional_acquirt( active_function_rin ) THER 

BEGIN 4 i f 4 4 naking sure i t ' s available f i r s t 4 
reltase( active_function_rin ) ; 
select active function(active_previous); 

ENO; 4 i ? 4 " 
controljtats_prcc_freq(1); 4 tenp u n t i l can 4 
control"dat»_proc~f reqU); 4 handle coupling 4 

END; 4 i f " 4 

group nunber :* 0; 
END 4 If 4 

ELSE 
BEGIN 4 else 4 

postponed_values 

4 used to restart averaging factor 4 

postponed-enTry_ch :» eurrent_entry_eh; 
postponed donain :• entry ch integer( ch donain ) ; 

ENO; 4 else~4 

END; 4 eflter_fntquency_n_ti»e 4 
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REJECT: 

connENT 

EXTERNAL SPECIFICATION FOR fnoucncy_atj>oint 

FUNCTION 
Ctwputes and returns a quad stinulus value, given a point nunber, 

based on the acquisition charml and i t s stinulus range. The function 
inplenented i s 
point_nunber < start,fret^ncyjtj»int(point_nonber) 

« etart frequency 
paint jriunber < step, f requencyjtjwint(point_nof»ber) 

• atop frequency 
otheruise, frequencynat_j»int(paint nunber) * i t i r t _ i t i n u l u s 

• (frequency spwWpointjiunber/ipan) 

Pfl*IWTER DESCRIPTION: 

INPUT: Sflintjwjncer start <• pointjtUMbtr <« stop 

OUTPUT: frtquency_at_point the corresponding stinulus value 

USAGE: 

stinulus :< frs^wency_atjMint (thisj»int) 

EXTERNAL EFFECTS: 

CuTWENTS: 

*i**R«*tt*tt**«****t«t*t*M^ 

LOGIC IffMnflTIC* FOR f weueflcyjrtjwint 

IHTIAL REFINEnEHT: 
R R t t t t t t R t t l R R R R M ^ 

OURD PROCEDURE frtquencyjtjwinttpoint.nunber) ; 
VRLUE point nunber; -

INTEGER point~nunber; EHTRY; 
BEGIH & frequency at j io int 4 

DUflD t t e r t . f r q T 
center_f rq, 
half_ipan; 

IF sueep node * s i n g l e j t THEN 
Frequency a t j m i n t := acquisition ch quad(ch_center_frequency) 

ELSE 
BEGIN 4 suttp.node < > single_pt 4 

start f rq := acquisition_ch_quad(ch_start_frequency); 
center f rq :* acquisition j:hjiuad{ch_center_f requency); 
I f point_nunber «« start THEN 

frequency at_point : » start_frq 
ELSE IF pointjwnber >» stop THEN 
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KGIH 4 else i f 4 
f r e q u e n c y j t j o i n t :* 

center fpq • center f r q - start f r q ; 
ENO 4 else i f 4 

ELSE 
BECIH 4 else 4 

half_span :* center_frq - s t a r t j " r q ; 
f requentyjt j o i n t :* start_frq * 

( (half jpan • hslf_span) 
* pointjunber 
• center 

) / <pan; 
4 "center" is far rounding 4 

. END; 4 else 4 
END; 4 sueepjode <> s i n g l e j t & 

ENO; 4 f r e q u e n c y j t j o i n t 4 

OURD PROCEDURE e n t r y j a l u e j t j a i n t ( p o i n t j u r t o e r , ch_stan, c h j e n t e r ) ; 
VALUE pointjunber, e n j t a r t , ehjenter; 
IHTEGER point nunber, c h j t a r t , chjenter ; 
KGIN 4 e n t r y j a l u a j t j o i n t 4 

QUAD t t a r t j a l u e , 
center_value, 
half_span; 

s t a r t j a l u e t w t r y j h j u a d ( c h j t a r t ) ; 
center_value : » e n t r y j h j u a d ( c h j e n t e r ) ; 

IF sxiint junber <* start THEN 
entry value at j o i n t :* etart value 

ELSE IF point nunber » stop THEN 
BEGIN 4 else i f 4 

entry_yaiuejt j o i n t 
center value * center value - start value; 

EKD 4 else i f & 
ELSE 

BEGIN 4 else 4 
half_epan :* center_value - s t a r t j a l u e ; 
e n t r y j a l u e j t j o i n t := s t a r t j a l u e + 

( (half j p a n • half jpan) 
* point__nunber 
* center 

) / ipan; 
4 "center" is for rounding 4 

EKD; & else & 

EHD; 4 e n t r y j a l u e j t j o i n t & 

QUID PROCEOURE entry_frequencyjtjoint(point j u n b e r ) ; 
VfiLUE pointjunber; 
IHIEGER pointjunber; ENTRY; 
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BEGIN 4 entryj?requency_at_point 4 

I F sii«ep_r»ode ' s i n g l e j t THEN 
pointjunber :«= center; 

efltry_frtquency.at_point :* e n t r y j a l u e j t j o i n t t 
point_nunber, 
ch_start_f requency, 
ch^center_frequency 

END; & entry_f requency j t j o i n t & 

OUAO PROCEDURE entry stinulus at_point(point nunber); 
VRLUE point mmber; 
INTEGER pointjeanber; 
BEGIH & entry_stinulus_atjioint & 

ENTRY; 

I F sueepjode « s i n g l e j t THEN 
pointjunber : = center; 

e n t r y j t i n u l u s j t j o i n t : c entry_value_at_point( 
pointjunber, 
c h j t a r t j t i n u l u s , 
ch'center stinulus 

T; " 
EHD; 4 e n t r y j t i n u l u s j t j o i n t & 
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IEJECT; 
COBBEHT 

* EXTERNAL SPECIFICATION FOR point at frequency 
• 
•> FUNCTION 
* Conputes and returns point nunber corresponding to the given 
* frequency, based on the acquisition channel and i t s frequency range. 
* The frequency is rounded to the nearest point nunber, not truncated. 
* 
* PRRAflETER DESCRIPTION: 

a INPUT: frequency start <= frequency <• stop 
t ____ 
* OUTPUT; point j t ^ f requency the corresponding point 

* USAGE: 
* this j o i n t :* point at frtquency(this frequency value) 
t 

* EXTERNRL EFFECTS: 
st 
* COnnENTS: 
* 

a 
* LOGIC IHFORnRTIOH FDR point at frequency 
t ~ 

* INTIRL REFINEnEHT: 
* 
1 get start and center frequencies. 
* IF frequency_valu« <• etart frequency THEH 
* return point nunber 0 
* ELSE IF frequency,value w stop frequency THEH 
* return point nunber BOO 
* ELSE 
* *00*(frtquency-start) • »pan/2(for rounding] 
4 return — — — — 
* span 
t 

INTEGER PROCEDURE p o i n t j t j h j e l u e { v a l u e , ch, ch_start, chjrenter); 
VALUE value, ch, ch_st»rt, chjenter ; 
INTEGER ch, c h j t a r t , " c h j e n t e r T 
WAD value;" 
BEGIN 4 point at ch value 4 

QUAD start J"rq. " 
center_frq, 
half j p a n ; 

start_frq :» chjuadt c h j t a r t , ch); 
center_frq := chju*d( chjenter, ch); 

SSTiniia.l.0RK.PDSS1O THU, DEC 22, 19S3, 11:01 R« 

4 "stop" is next lock pt. & 
BEGIN 4 startJ^rq <> center_frq 4 

IF value <= start_frq THEH 
point at ch value :* 0 

ELSE IF value >= (center f rq • center f rq - start frq) 
THEN 

point at ch value := stop 
ELSE " 

BEGIN 4 else 4 
half span :* centerj^rq - s tar t_f rq ; 
point j t j h j a l u e :* ( 800*(value-start_frq) + 

half j p a n 
) I (half span * half span); 

EHD; 4 else 4 
END; 4 atart_frq <> center_frq 4 

EHD; 4 point,at_eh_value 4 

INTEGER PROCEDURE point_at_ch_stinul«(stinulus_value, ch); 
VALUE stinulus value, ch; 
INTEGER ch; 
OURD stinulusjalue; ENTRY; 
BEGIH 4 point j t j h j t i n u l us 4 

IF eueepjiode = s i n g l e j t THEN 
point at ch stinulus := center 

ELSE 
point at ch stinulus :* point at chjalueC atinulusjalue, 

ch, 
c h j t a r t j t i n u l u s , 
ch'center stinulus 

) ; " 

END; 4 point j t j h j t i m i l u s 4 

INTEGER PROCEDURE p o i n t j t _ f requency (frequencyjalue); 
VRLUE frequency value; 
QURD frequency.value; ENTRY 
BEGIN 4 point j t _ f requency 4 

point at frequency :* pomtjt_ch_yalue( frequencyjalue, 
current j c q u i s i t i o n j h , 
e h j t a r t j " requency, 

^ Ch~center_frequency 

EHD; 4 pointJt_f requency 4 

IF start_frq s center_frq THEN 
point j t j h j a l u e 7= stop 

4 t i n g l e j l is handled by 4 
4 p t j t j h j t i n u l u s belou 4 
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•EJECT; 

COnnENT ftcp t t i n u l u t 

* 

lOOlffW PWKEDUtE step stinulus( t t i n u l u t value ) ; 
VALUE t t i n u l u t value; 
INTEGER stinulus'value; ENTRY; 
BEGIN 4 t t e p j t i n u l u e 4 

COflrlENT 
IF t t i n u l u t i t frequency THEN; 
etepjt inulus :• itepjource( ttinulut_value ) ; 

UtfKNT 
i f t t i n u l u t i t other that frequency, w e t c a l l srtafcjWo check 
routine and return the tvoolean l u c e n t value; 

END; 4 etepjt inulus 4 
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REJECT; 

COIWENT eet aux out 

* 
* f t t t * * t e M f t t t * t * * f t ^ ^ 

WCCEWtE eet aux out; ENTRY; 
BEGIN 4 itt~au*"out 4 

INTEGER data? 
data : « INTEGER/, entry ch auad(ch center aux out) ) ; 
I f data < - M I THEN 

data -2048 
ELSE IF data > 2047 THEH 

data :* 2047; 
aux out dac :» data; 

END; 4 e t t j u x j u t 4 
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REJECT; 

COIWEHT 
t«*t******««ftt*Rlt^ 

urt oriv ib eource freq 
* * i r * i>»*tti * i i * ) i i{*i*t* i 

PROCEDURE *irt_priv_ib_eource_freq( startj*rtqu*ncy, »tep_frequency ) ; 
VRLUE t t a r t _ f requency, ttopj 'rttwancy - ; 
OURD etart frequency, ttop frequency ; ENTRY; 
BEGIN 

IKTEGER CONSTANT t t r i r w eize :> 23; 
BYTE RRRRY stringT - 1 : t t r i n g j i 2 t J; 

etringt-1] :» ij^»«s_ti2e; 
u r t j r i v ib tourte( 

fa, 
app«nd_ch( fornat_quad( ttartj"requency, 

etr ing, 
f requency_fnt 

neuline 

) ; 
) 

u r t j r i v ib eource ( 
fb, 
append j h ( fornat j u a d ( ttop_frtquency, 

String, 
frequency_fnt 

ntu l int 
) 

END; 4 « r t j r iv jbjource_freq 4 
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REJECT; 
COnnENT i n i t source 

* Thit routine uted to talk te the source in start/stop or center/span, 
* depending upon the stinulutjiode. 

PROCEDURE i n i t j o u r c e ; ENTRY; 
BEGIH 4 imt_tource 4 

QUAD itert_frequency, 
ttop_?rtfluency, 
center frequency; 

INTEGER COHSTRHT t t r i n g e i z e :* 23; 
BYTE RRRRY str ing! -1 : string_si2e ] ; 

•trinj[-1] : » s t r i n g j i z e ; 

•tart_frequency : » entry_ch_quad( chjtartj*rtouency ) ; 
center_frequency : « e n t r y j h j u e d l ch_center_frequency ) ; 
stop frtouency ; » c*nter_frequency • center frequency 

~ s tart_f requency; 

u r t j r i v j b j o u r c e j ' r t q ( ttart_freoutncy, »tcp_frtouency ) ; 

u r t j r i v ib tource( 
" * t , 

appendjh( fornat jeeK entry_ch_rtal(ch_tutip_tine), 
t t r i n g , 
weep_tine_fnt 

u r t j i r i v ib sourci( 
" PL 

fornat_real( entryjh_real {chjourcejouer) , 
str ing, 
pouerjnt 

neuline 
) 

IF e n t r y j h j n t e g e r ( c h j M u e r j l ope j o d e ) * pw.er_slopej.ff THEH 
u r t j r i v ~ i b j o u r c e ( tlO, neuline ) 

ELSE 4 power slope on 4 
u r t j r i v ib source( 

' " »n. 
appendjh( fernat jeaK 

e n t r y j h _ r t a l ( c h j o u e r j l o p e ) , 
str ing, 
pouer_fnt 

neuline 
) . 

http://pw.er_slopej.ff
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IEJECT; 
COTinENT i n i t ch s t i n u l i 
fta*ft«ftt*ft**t*l***ftO^ 
* 
*ft*«*ft*ft«tft«4*i«*»ftft««̂  
SUBROUTINE i n i t ch s t i m . l i ; EHTRY; 

BEGIN 4 init_ch_stinul l I 

IF NOT ( coupled_ch(ch_etart_frequency) AND 
source in i t ia l i zed 

) THEN 
init_source; 

4 ELSE coupled and in i t ia l i zed , so don't need to do i t again. 4 

iflurce.init ial ized TRUE; 

END; 4 init_ch_stinuli 4 
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51 EJECT; 
COnnENT 
&*t*txx1i*t*tt1.iit*1,it*tttx**ttxti 

a 
*i6tt,ttXXXXt*aA*xt**x*x**.xt*x*tt 

SUBROUTINE presetjource; 
BEGIN 4 preset source 4 

clr_priv_ibTsource); 
source j o i n t i 0; 
urtj>nv__ib_source( c l r j u n , "IPNHIRn'^'TS" ) 
urtj ir iv"ib_iource( display_off, " " ) ; 

END; 4 preset'soutxe 4 

%XXxx**HxttXxittx»*ttkxat**tx 

ENTRY; 

4 selective device clear 4 
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REJECT; 
COnnENT i n i t s t i n u l i 

* EXTERHRL SPECIFICATION FOR i n i t s t i n u l i 
* 
* FUHCTIOH 
* To i n i t i a l i z e the channel-independent source functions, 
s 
* PRRRHETER DESCRIPTION: 
« 

* IHPUT: none 

* OUTPUT: none . 

» EXTERHflL EFFECTS: 

* COnnENTS: 
* 
*t******ft«*j*tt**ftt***ft*»*iti* 
t 
* LOGIC IHFORnATIOH FOR i n i t s t i n u l i 
tt 
* IHTIAL REFINEHEHT: 
« 
ftftftfti*ftft*tft*ftft*«ftft**** 

SUBROUTINE i n i t _ t t i n u l i ; 
BEGIH 4 i n i t s t i n u l i 4 

source_initialized :• FALSE; 
postponed_values :* FALSE; 

c l r n r i v ib(sourceJ; 
IF NOT 

ENTRY; 

4 selective device clear 4 
4 DEBUG 4 

urt priv ib source(clr fun,"HA1RnH40t"CSRn"tX28) 
THEN ?orced_etep : = " l ; * PtBuu 6 

sou ret j o i n t s :* 0; 4 clear to force setting i t belou 4 
partial_neu_stepjize( ttep_size ); 

END; 4 i n i t _ a t i n u l i 4 

ENDS 

http://stim.li
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FtsrtB.R 
HED string functions 
im string, " K C P0I51O • 
£H1 ci««r_string 
CHI i n i t string 
CHI append_ch 
EH1 append string 

< ~ 
10 ICC 0 REGISTERS: MUL - 4 FEB 1W0 
11 REG 1 
RZ REG 2 
R3 REG 3 
M REG 4 
RS REG 5 
I t REG £ 
•7 REG 7 
tt REG I 
R9 REG 9 
RIO REG 10 
R11 REG 11 
R12 REG 12 
R13 REG 13 
R14 REG 14 
RIS REG 15 
i REG 13 
R RES 14 
S REG 15 
* The foiiouing string opt rotors novo icon soloed instead of uoing thoos 
* fron RCIK.UPSOfT. Theee contain ovcrflou checking, and u u RLRHRs 
* instead of BYTE RRRRYs for the paraneters. This allous the coiling 
* progron to ROOS Clthsr an RLPHA or 0 BYTE RRRRY. Ins 1510 i s using 
* a BYTE RRRRY u i th dinensione [-1:nax_sire] in order to include an 
* array size value in addition to the ot ring length. One only needs 
« to oet the array size value once , r i o r to any use. I t u i l l not fee 
* nodified fay any of these routines. I t nay he oet fay calling the 
* " i n i t . s t r i n g " procedure, or by the statenent 
' str ing! -1] : ' iux_oi2S: 
1 These R510 strings behave nornj i ly uhen passed to a procedure 
* expecting J nomal ALPHA paraneter (such as John's USTR), but allou us 
* to provide sone additional protection i n routines that urite into the 
* string or append characters or other strings to the string. 

* I t nay be of interest to note that a l i t e r a l " does not result i n a 
* nul l (zero length) str ing, but rather i s changed by the conpiler into 
1 " " . be u i l l be defining a globally available nul l string that nay 
* be used i f required, or an existing string nay be set to a null string 
* by the procedure "clear str ing" , 
i 
* These string operators u t i l i z e a "str ing" defined as follous: 
' BYTE ARRAY string[-1:nax_sizs] 
* uhere string(0] contains the lengthe of the current string contained 
* in the array, and string[-1J contains the naxinun length of the array 
* — str ing[ -1] :" nax_si2t. This array is passed as an ALPHA to the 
* procedures belou. The string operators return the ALPHA to allou 
* then to be used as paraneters for other procedures, but the string 
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* i s nodified in the original byte array regardless of uhether the 
* return value is used, 
> 
> RLPHA PROaOURE clear etring(string); 
" VALUE string; 
* RLPHA string; EXIEI 
s 
' Clears the str ing, i . e . sets the length of the string to zero. 

dear string EOU * 
HOVE.L R0.R12 
CLR.l (R12) 
RTS 

,tnng[0J : » 0; 

* RLPHA PROCEDURE init_str ing(str ing, nas.leogth); 
* VRLUE string, nax length; 
* ALPHA string; 
* BYTE nax length; EXTERNAL; 
* 
* In i t ia l izes the string array and clears the string, i . e . sets the 
* size (string[-1J) of the array to nex_length, and sets the length of 
" the string to zero. 
* 

i n i t string EQU * 
HOVE.L R0.R12 
HOVE.B S(S).-1(R12) s t r i n g l - I ! . - no. size; (second paraneter) 
CLR.B (R12) string[0] :• 0; " 
nuVE.L (S)*,R2 save return address tenporariiy 
RDDQ.L '02,S delete paraneter 
MP (RS) return 

s 
* RLPHA PROCfOURE append ch(otring,ch); 
« VRLUE string, ch; 
* RLPHA string; 
* BYTE ch; EXTERKAL; 
s 
" Appends the character, ch, onto the end of the string. I f the string 
* conpleteiy f i l l s the available space, the last character of the string 
* is everuritten uith the character. I f the character is a backspace, 
* the string length i s reduced fay one unless i t i s already zero. 

* CAUTION: Due to the effect of appending a backspace described above 
* appcnd_ch io not n o r u l l y suitable for appending BINARY data. I t nay 
* be appropriate to use append_stnng, uhich does not check for 
* the backopacc character, or to use a different approach for appending 
4 binary data. 

append ch EOU « 
HOVE.L R0.R12 R12 :> otring (type ALPHA); 
HOVE.I 5(S).I7 R7 :• ch; 
CnP.B '01,R7 IF eh • backspace 
BNE HOTBS 
ISI.B (R12) IF stnnglO) <* 0 
BLE EKD1 return; 
SUB.B 'D1.IR12) ELSE stringlo] : » stnnglO) - 1 : 
BRA EHD1 return; 
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HOTBS: ROO.B 'D1,(R12) ELSE etringlO] : « string[0) • 1 ; 
HOVE.! (112),M R7 :• strino[0) : 

IF atringlO] > str ing[ -1 ] 

string[0) : « stringlOJ 
R7 : ' stnngtO]; 

CHP.B -1(R12),R7 
BLE HOVE 
SUB.B '01,(112) 
HOVE.B (R12),R7 

HOVE: EXTS 17 
HOVE.B 5(S),0(R12,I7) stringf. string(0] ] : » ch; 

EN01: nOVE.L (S)«,RS save return address tenporariiy 
RDDQ.L "02,S delete paraneter 
J W (RS) return 

RLPHA PROCEDURE append etring(string, String2); 
VALUE string, s t r in i2 ; 
ALPHA string, s t c i u 2 ; EXTERNA! 

Appends etring2 onto the end of str ing. I f the result uould exceed 
the space available for str ing, the t r a i l i n g characters of stnng2 
are lost . Unliks 4ppend_ch, backspace characters in either string 
have no effect. 

In general, register assigments are ae follous: 
RO -> value paraneter str ing (ALPHA) 
RO -> return value (ALPHA) 
Rl -> count * nunber of characters in string2 to add to string. 
17 -> tenporary accunulator for confuting count (Rl) and end of 

string (A9). 
I I -> otring (ALPHA) 
RS -> end of string (ALPHA), ths place to add the next character. 
R12-> >tring2 (ALPHA) 

append string EQU * 
HOVETL 4(S),I12 
HOVE.B (112),11 
HOVE.L R0.1I 

- HOVE.! -1(RS),17 
SUB.B (111,17 
CtlP.B 17,11 
BLE SHORT 
HOVE.B 17,11 

SHORT: ISI.B 11 
BLE EK02 
HOVE.B (R»,R7 
AOD.B R1,(RS) 
AOO.t -01 , R7 
EXTS R7 
HOVE R7.R9 
ADD.L 10,13 
LES 1(R12),R12 
EXTS I I 
BRA SKIP 

LOOP: nOVE.B (ll?)' 
SKIP: DB1A Rl.LOOP 

112 :• string? (type ALPHA) 
I I :» count; ( String2[0] ) 
IF count > (str ing[ -1 ] - , tr ing[0J) 

count :» str ingt -1) - str ing[0] ; 
IF count <> 0 

return 
ELSE 

string[0] :• string[0] * count; 
HOVE str ing! string[0)+1 J : » 

stnng2[11, s(count); 

EN02: HOVE.L (S).,RS 
ADDO.L '04.S 
JHP <R» 

19)4 ( the actual nove } 

save return address tenporariiy 
delete paraneter 
return 
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ALPHA PROCEDURE clear st r ing( t t r ing) ; 
VRU1E 11 ring; 
ILPHfl i t r i n g ; 

RLPHfl PROCEDURE ini t_str ing(stnng, nax_length); 
VRLUE string, nan length; 
RLPHfl etring; 
IYTE nl« length: 

RLPKR PROCEDURE append chfstring, eh); 
VRLUE etring, ch; 
.RLPHA string; 
8V1E ch; 

ALPHA PROCEDURE append_string(strlng1, string2); 
VALUE str ing! , string?; 
ALPHA str ing! , Stnng2; 

EXIERH8L; 

EX1ERHAL; 

EXTERHflL: 

948 
CSVSTEH. HORK. PD8510 

IHIEGER CDHSTANT 

cnd_title := 310, 
cnd_hpib_info := 311. 
cnd_crt_off := 312, 
cnd_service_nenu := 313, 
cnd~erase_title 317. 
end title'done := 315, 
endJ5lO_addr :• 319. 
cnd_systen_bus_addr :* 320, 
end source~addr := 321, 
cnd_test_set_eddr := 322, 
cmTplotter_addr := 323, 
cnd_printer~addr := 324, 
cnd_aoto_cnd_addr :• 325, 
citdjaeo~thru_addr : = 326, 
cnd_revision :• 327, 
cnd_privib_local :» 328. 
cnd_privib~renote : K 323, 
cnd_if_gain_nenu : - 330. 
cnd_peek_poke addr : » 331, 
cnd_peek := 332, 
cndjwhe : ' 333, 
cnd_test_nenu :« 334, 
cndjrouptO : » 0; 

THU, DEC 22, 19B3, 11:01 AH 

FSYSTEn.U0RK.PD8510 THU, OEC 22, 19S3, 11:01 fir, PACE 1 

CBIfSKT 
This is a softuare generated f i l e !!! 
Changes nust be nade in SKIHFO.UORK 
Run GEHSK.LANI to re-generate f i l e ; 

SUBROUTIHE procIO; EHTRY; 
BEGIN 

CASE connand token-310 OF 
BEGIN 
1 310 1 
select active functionf active t i t l e ) ; 
1 311 S 
BEGIH EHD; 
1 312 1 
uamfconnand not inplenented); 
I 313 I 
BECIH EHO; 
t 314 1 
enter t i t l e charf char index ) ; 
i 315"i 
enter t i t l e chart space index ) ; 
I 316"! 
enter t i t l e char( backspace index ) ; 
S 317"! 
erase t i t l e ; 
t 31S'l 
BEGIN 

aelect_active_oFF( act ive_t i t le ) ; 
previous nenu; 

END; 
I 319 i 
select active Functionf. active S510 hpib addr ) ; 
I 320 I 
select active functionf, active systen bus hpib addr ) ; 
1. 321 I 
select active functionf. active source hpib addr ) ; 
t 322 I 
select active functionf. active testset hpib addr ) ; 
i 323 I 
seltct active fundion( act ivej j lot ter hpib addr ) ; 
* 324 I 
select active functionf octive_printer hpib addr ) ; 
I 325 i 
select active_function( active ch end hpib addr ) ; 
i 326 I 
select active functionf active_pass thru hpib addr ) ; 
i 327 t 
select active functionf active revision ) ; 
I ml 
BEGIN 

hilight_on( cnd_privib_local, cnd_prmbwrenote ) ; 
abort_sueep; 
Clr_ren_priv_ib; 
urtjiriv_ib_soun:ef display_on, " " ) ; 

FSYSTEH.U0RK.PD8510 THU, DEC 22, 1SS3, 11:01 An 

END; 
1 329 S, 
SEGIH 

hilight_on( cnd_privib_locaI, cnd_privib_renote ) ; 
abort sueep; 

connENT " 
set r e n j jnv i b ; 

ConnENT 
urt_priv_iu_eource( displayj j ff , * " ) ; 
reset_prlv_ib_act_funs: 
restart eueepT 

END; 
S 330 4 
BEGIH END; 
1 331 S. 
select active functionf active address ) ; 
1 332 i 
select active functionf active peek ) ; 
1 333 4 
select active functionf active ooke ) ; 
S 334 I 
BEGIH 

trap 15 type : » eervice trap; 
TRAPT157; 

END; 
END; 
EHD procIO; 
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H68KL,P."systen" 

1ECIK 

tflLE 
•FILE 
IFILE 
•FILE 
IFILE 
• FILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 

Futil.uork; 
csysten.uork; 
factive.uor*; 
factlve2.uork; 
fprivlb.uork; 
fprmb2.uork; 
fconnand.uork; 
fkemel.uork; 
cnno.uork; 
fcentrol.uork; 
fncnu.uork; 
c*Vbw9.uerk; 
f t i t l e . u o r h ; 

TKU, DEC 22, 1)13, 11:01 HI PACE 1 

I Fpr eelect_active_function 1 
&. far select active off & 

I for connand token value I 

t for abort_sueep and restart_sueep & 

I for trop 15 type, etc. 8. 
I far enter t i t l e Cher o n d ' t l t l e dene 1 

flABU.HORX.POtsto TKJ, DEC 22, 1913. 11:01 In PRCE 1 

GLOBRL IHTEGER TRSLE log_tsble:'-32765.-31311 .-298J9.-2I52S, 
-27191,-25902.-24642,-23414. -22217,-21050,-1J911.-1J7J9, 
-17712,-16649,-15611,-14594, -13599,-12624.-11669,-10733, 

-9815, -1914, -1031. -7163, -6312, -5475, -4653, -3145. 
-3050, -2269, -1500, -744, 1 ; 

CLOBRL 1HTEGCI TRBLE atn table:-3276l,-32107,-31424.-307l9, 
-25992,-29242.-2o469,-27"671, -2(849,-26002.-25130,-24232, 
-23307,-22357,-21379.-20376, -19346,-11290,-17201,-16101, 
-14970,-13815,-12638,-11440, -10222, -S9S6, -7734, -6467, 
-5119, -3900, -2605, -1304 , 0; 

•FILE fsysten.uorfc; 

ENDS 

FTACD.U0RK.PDS51O THU, OEC 22, 19S3, 11:02 Rn 

SUBROUTINE TPINI: EXTERNAL; 
INTEGER PROCEDURE TPS1; EXTERNAL; 
IHIEGER SUBROUTINE TPErr; EXTERNAL; 
BOOLERN SUBROUTINE REU; EXTERNAL; 
BOOLEAN PROCEDURE IPRED(Rdd.Len); VALUE Add; DOUBLE Rdd; 

IHTEGER Len; EXTERHRL; 
BOOLEAN PROCEDURE TPUIT(Add,Lan); VALUE Add,Len; OOUBLE Add; 

IHTEGER Len; EXTERNAL; 
BOOLERN SUBROUTINE IPnirk; EXTERNAL; 
BOOLEAN SUBROUTINE TPready; EXTERNAL; 
BOOLEAN PROCEDURE IPseek(pos); VALUE poi; IHTEGER poi; EXTERNAL: 
INTEGER SUBROUTINE TPrecord; EXTERNAL; 

STBC0.U0RK.PD8S1O THU, DEC 22, 1913. 11:02 In PRCE 1 

COfttlENT 
eeeaeeaaeseaeeteeaaat FILE: IRC0.JT8.P0851O ateaaaeeaaaataaaaaeaaeatt 

Cartridge Tape Drive (TRCO) nodule 

aaeeaeeaaaiaeeaataaaasaeaaiaeaiaatiatieaaeaaaaaaeitaaeaaaeaaaaaaftaaaete* 

Sept 25 1981 
JOHN BARR 

VERISIOH R03.01.01 

Ine tape on the 1510 Front panel nee the DC-100 tape cardridge. The 
cardridge can hold 105-140K Uord, oF infornation depending on 
fornat and updatebility (of individual records). The tape w i l l 
be ueed to etore internal progran (probaty requiring 50X of a 
tape), uaer etored calibration coefficients, and save/recall 
states. In addition, i t i s intended to load service routines via 
the tape. 

SPECS 
FORflRT: 

SIF - Standard Interchege Fomat — See Jan/10/78 Reno 
SIF i s a file/record structure on the tape - I t 
nakes no nention oF the data (type or structure). 
Data encoding is done on space seperation of flux 
reversal (a 'one' is 1.75 longer than a ' l e r o ' J . 
A f i l e consist of FILE HARK folloued by V 
RECORDS. There can be 2047 Files of 4096 records, 
i f tape capacity allows. 
R FILE HARK i s a data record plus f i l e gap. I t s 
data record can contain infomation but nay be 
null (sonetines i t i s called RECORD 0). 
RECORDS are a data record plus a record gap, 
nunbered 1 to n for each f i l e , 
fi data record consist of a header plus naa of 
128 uords of data plus t r a i l e r . Each header 
contains the f i l e d , record!, • of bytes contain 
in the body, i f undatable, and apporoiate check-
suns. 
Updatabiiity neans that a record nay be reuritten 
independently of the other records, i . e . there 
uas enought space allocated orginal for the uorst 
case record. 
HOTE:End-of-file is signal by existence of end of 
tape or start of another f i l e . 

SIF Tapes can be used uith the 9845/35, SS75 



951 
4,641,086 

952 
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Tape perpherial, Future temlnals, Capricorn 85. 
CBKMOT by 9825 or 264X Temlnals. 
Use with the above alleued syateno u i l l require 
i special progran. See Note on TPnerk. 

Capacity (uordf): 
109K 9845/35 Fomat -Single Fi le 850 Updatable Records 
110K Ha« Updatable -Single File 861 Updatable Records 
143K Ron-Updatable -Single File 1120 ' 128Uord Record, 

Usable lape 3360 inches 
12.5 inches for End OF Track 
2.HX-.375 File Cap 
1.0 *-.15 Record Gap 
2.75 Updatable Sec/File Header 
1.S5 Average! 128Uord Honupdate 

Capacity = K of uords stored i n Records 
I f packed 128 Horde/Records 

3360= • of File Headers • ( .25 * 2.50»-.375) « 
» of Records in a l l f i l e s * 

(1.C-.-.1S • ( 2.75 OR 1.85)) 

R01E: I f Files are packed in they can be read by 
any SIF systen, but not a l l SIF system can 
pack data on ae t ight , therefore i f dupication 
or generation of tapes on another tape systen i s 
desired the 9845 i s the botton l i n i t . 

TRANSFER RATE: 
Typical nulti-record .7 Kuord/Sec 
Uorat Case Single record Burst 2.2 Kuord/Sec 
Single Track 50K uord. 35 Sees 
Total Tape 100 Sees 
BEHIND 19 Sees 
Average Access ?T6 Sees 

t e e a a a a t e a e t i l a e a i a a e t e t a a e e a i e e e a a a a a i a t t a e a t t a a e e a a e a i a e i 

DATA STRUCTURES 

NOT£:TAC0 uses Inverted infomation ( a l l but Checksuns are fised) 

TACObodych(ecksun) 
TPbodych(ecksun) (sun of uords in body) 
TACOheadch(eckeun) 
TPheadch(ecktun) (sun of File,record and length uords) 
TPlenud - - lengnt uord in header 

BI I 0-7 Actual bytes used - 1 ( FF=256 bytes) 
SIT M S Alocated lytes - 1 (Updatable i f odd) 

TPrecud ~ Record uord in header 
BII 0-11 Record nunber 
BII 12-15 Field f i e l d (used uith reserved b i t ) 

TPfileud — File uord in header 
BIT 0-10 File nunber 
BIT 11-12 Type "00 ->Enpty,l»0 -> not Enpty 
BII 13 Reaevred b i t (£*changabllity=l) 
BIT 14 = 0 

S1BC0.U0RK.P0851O THU, DEC 22, 1983, 11:02 An 

BIT 15 File identif ier record * 1 
TRKIrec — record nunber of f i r s t record on TrM 

* TPerrnon - - detail error infomation ( not presently, i f ever used ) 
* TPrec - - last record nunber read or uritten 
« TPfile — DELETED RLHAYS = 1 in neu fomat 
4 TPstatus - - Tape status — see belou 

* TPstatus 
«BIT BIT BIT BIT 
' 0 HOLE detected 4 in Gap 8 12 
• 1 Cartout 5 Irk 0 or 1 9 13 
" 2 ESTS Drive fault 6 BEndofValidOata 10 Position knoun 14 
« 3 UPR set 7 MeginOFlape 11 Check(eun)err 15 RECenpty 
a 
t * * e a t e a a e e a t a a e e a i a * e a e t s t e a * t a « e t a e a a a e a i * e e e a e t e a a a a e i a a a e a a a e a a a t a M 

I/O ADDRESS 
DEC HEX BINARY 

10 BASE of IFECO 

0 000 KO00 
2 000 X010 4 000 X10O 
6 000 XI10 

R:CHECKSUn 
R/U: TACH 
R: STATUS 
R/U: DATA 

U:IXSTtUCTION 

11: THRESHOLD 
• IAC0 
' TAPE 

'•CONTROLLER 
*asesMesaM*tSB*aa*saaa*asU**aeeeaesasaaasattuas*A*itt 

end of connent; 
GLOBAL IHTEGER TRC0dlta=I0«ZO6,TnCOtach'I0iZO2, 

TAC0check»un«I0*ZOO,TAC0thres=I0+ZO0, 
TflC0status=10<ZO4,TAC0cnd»I0<ZO4; 

INTEGER [tiscStatus-IOtZAO; 
GLOBRL IHTEGER TPIns.TPCnd.Taeh; 
GLOBAL BOOLERH Uait.TPError.Reed body; 
GLOBAL INTEGER TPstatus, 

TPrec, TPermun, 
TPfileud.TPmud.IPlenud, 
TPheadck.TACOheadck, 
TPbodyck.TACObodycb; 

IHTEGER CONSTANT recjier track := 426, 
TRKIrec:=rec_per track, IRKOlast rec:=TRK1rec - 1 , 
TRKOliit red:"IRKOlast rec - 1 , IRK1recl:"1RKlrec « 1 , 
!RK1lait~rec :"TRK1rec»TRK1rec-1, 
TRKllast~rec1:=TRK1last rec - 1 ; 

INTEGER CONSTANT MiscStatusi TAC0irq:=2,TBC0error:=O; 
INTEGER CONSTANT ilPstatus b i t positions* N0LE:"0.Cartout:=1,Etts:=2, 

UPR:=3,G4p:=4,lrk:=5,EVD:=6,80I:=7. 
Pos:=10,Checkerr:"11,R£Cenpty:=15,8.13-14 not used* 
SJape TPlns b i t position! nod:"6,fST:"7.Fgap:"8,FB0:=15; 

BOOLEAN PROCEDURE Rdnextreclfldd.Len); VALUE Add; DOUBLE Add; 
IHTEGER Len: FORURRD; 

1TPX0 URITE ROUTINES -
SUBROUTINE IPCnD; 

• TEHP SH0R1HBND4 
TRC0cnd:"N0T(1PIns OR IPCnd) ; 

STRC0.U0PK.PDS51O THU, DEC 22, 1983, 11:02 BH PAGE 4 

1TBC0 READ ROUTINES - TEHP SHORTHBNhS 
SUBROUTIHE IPrtstat; 

TPstatus:MURH(lPs1atus,N0T (IAC0status),Z3F); 

SUBROUTINE CLRsmus; 
BEGIN TPCnd:"»34000; TPCnO; END; 

8J1RIT FOR IHIEPRUT RESPSONSES 
SUBROUTINE TPCnduait; 

BEGIN 
TPCHD; 
UHILE IBIT(«iscStltus,TRCOirq) 00: 
IPrdstat: 
IPError:" HOT lBIT(niscStatus,TACOerror) ; 

END; 

SUBROUTINE TPCnduaitclr; 
BEGIN TPCnduait; 

IF TBIKTPstatut.HOLE) IHEH BEGIH CLRslatus; TPError:"FALSE: END; 
ENO: 

SBASIC TAPE nOVEHEKT ROUTINESi 
SUBROUTINE HovTilir; 

BEGIH IACOtach:=HOT lach; TPCnd:=«074CO0; TPCnduaitclr; END; 

SUBROUtIHE FastFudlr; 
BEGIN TPIns:*100200: B o v l i l i r ; END; 

SUBROUTINE SlouFudlr; 
BEGIN TPIns:=*I0OO0O; HovTilir; END; 

SUBROMINE FastRevlr; 
BEGIN TPlns:-»O0O2O0; HovTilir; EHO; 

SUBROUTINE SlouRevIr; 
BEGIN IPlns:«»0OOO0: HovTilir; END; 

SUBROUTIHE SIOPTAPE; 
BEGIN TPCnd:"SOI1000; TPCnduait; END; 

SUBR0U1INE S10PNOU; 
BEGIN lPCnd:=*OIC<X»; TPCnO; EHD; 

SUBROUIINE StopRecGap: 
BEGIN TPIns:'R8IT(TPIns,Fgap); IPCnd:"R041000 ; 8.IR uent stopi 

TPCnduaitclr; END; 

SUBROUTINE SlouRevGap; 
BEGIN Tach: - 2 0 0 ; SlouRevIr: StopRecGap; END; 

STAC0.U0RK.PD851O THU, DEC 22, 1983, 11:02 An PAGE 6 

SUBROUTINE FeatFudGipi; 
BEGIN TPIns:=fJ100200; GapCount; END; 

SUBROUTIHE FastRevGsct; 
BEGIH TPIns:»eXXX>200; GapCount; EHD; 

SSBSK TAPE READ ROUTINES*. 
INTEGER SUBROUTINE RERDCK: 

BEGIH TPCnd:«RO760O0; TPIns:«»100O0O; TPCnduait; 
REAOCK:" TACOdata; END; 

INTEGER SUBROUTINE READ6: 
BEGIN TPCnd:"*072000; TPIns:"llOOOOO; TPCnduait; 

RERD6:" 101 TACOdata; ENO; 

SBASIC TAPE URITE ROUTINES! 
SUBROUTINE UrtCap; 

BEGIN TfO1ach:"H0T Tach; TPCnd:««054O00; 
TPIns:"«1O00O0; TPCnduaitclr; ENO; 

PROCEDURE Urtinned(Osta); VALUE Data; INTEGER Data; 
BEGIN TACOdata:'HD1 Data; 

TPCnd:=*>06<X)0; TPIns:"»100000; TPCnduait; 
PROCEDURE Urtsyn6(0ata): VALUE Data; INTEGER Data; 

BEGIN 1RC0data:"R0T Data; 
TPCnd:=#062000; TPIns:"»K>0000; TPCnduait; 

SUBROUTINE Urtcheck; 
BEGIN TPCnd:"K>66000; TPlns:«S1000CO; TPCnduait; 

{.TRACK CONTROLS 
SUBROUTINE IRACKO; 

BEGIN 
TPrec :• - 1 ; 
TPIne:=RBIT(TPIns,nod); TPCnd:=*3140CO; TPCnO; IPrdstat: END; 

SUBROUTINE IRHCK1; 
BEGIN 

IPrec :• TRKIrec - 1 ; 
TPIns:=SBIT(TPIns,nod); TPCnd:=»14000; TPCflD; 

IPIns:»RBIT(1PIns.nod); IPrtstat; EKD; 

SUBROUTINE GapCount; 
BEGIH TIICOlach:=«Dl lach; IPCnd: =0060000; TPCnduaitclr; StopRecGap; 
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• EJECT; COflREHT * s t t * t * * * * * * M ^ 
•Poiition md Poimrtknem set and cleSred the position flags in 
* tht status word 

1 Position is called to change a the petit ion f lag end i t i s passed 
* the neu position point and anyother i s cleared. 
1 Pos — tht position flags are valid 
* BOT ~ t* begining of tape (lead point) — t h t nornal rewind position 
* of either physical track 
1 EVD — 9 logical end of tape - - no nore data on tape t 
* Posunknoun clears a l l position flags, and present and Trkl f i l e and 

record infornation. Pos is set false. 
tt**** *a**t*£f t* t t t t>i 

-end of connent; 
PRtXEDURE Poeition(Pospoint); VRLUE Potpoint; INTEGER rwpoint; 
KGIH 

TPstatut:«rlflIT(TPitatus,BOT); 
TPttatus:«RBlT(TPstatu«.EVD); 
TPstatus:»SBIT(TPstatus,Pospoint); 
TPstatus:»SBIT(TPstatut,Pos); 
IF TBIT(TPstatus.BOT) THEN TPrte:»-1; 

ENO Position; 

SUBROUTINE Potur*kw»un; 
BEGIN 

Position(Pos); 
TPstatus: »R8n(TPstatus,Pos); 
TPrtc:*-2; 

END; 

THU, DEC 22, 1913. 11:02 Ml PflGE 7 3TRC0.UORK.P0151O 

•Rewind is tht basic rewind the tape to load point routine. 
* 
* I t hae no paraneters and returns TRUE i f the rewind was done. 
* I t u i l l updated position flags. 
* 
* I f presently at BUT just backups to tht load point hole and tht naves 
* forward past i t . 
* I f not at BOT then go forward approx 1.5 inches or next hole, then 
* go in reverse looking for a double hale ( two holes within 1 inch) 
* Uhen they are found, tht tape u i l l start forward t i l l 14 inches 
* uithout a hole occur (double holt pairs are spaced 12 inches). 
* Tht tape is slowed doun and continuet t i l l load point where i t stops. 
* 
* I f TPError has occurtd, tht tape i s stop ( i t nay be s t i l l Marching) 
* tht position flags are cleared and Rewind returns FALSE. 
« I f no TPError, the position is set to BOT and Rewind returns TRUE. 
* Errors art drive faults or Cartout. Kale detect i s not an error here. 
* Track 0 is telectcd, 
* 
* fl routine FullReuind use to exist — i t would do a rewind and f ind out 
* what was the f i r s t file/record sn track. - - however this i t fixed 
* for tht ehoten tape fornat 
t»tft*ft*t**Sftt»^ 

end of comtnt; 

BOOLEAN SUBROUTINE Rewind; 
BEGIN 

IF NOT TBIT(TPstatus,BOT) THEN 
KGIN 
Tach:—.500; FattFwdlr; 
M 

KGIN 
00 BEGIN Tech:«1; FaitXtvIr; ENO 

UNTIL TBIT (TPstatus, HOLE) OR TPError; 
Tach:»-1Q»; FastRtvIr, EHD 

UNTIL TBn(TPstatus,HOL£) OR TPError; 
DO KGIN Tach:»-14000; FastFudlr; ENO 

UHTIL HOT TBIT(TPstatus,HOL£) DR TPError; 
END ELSE t a t BOTi 

BEGIN Taeh:«-5000; SlouRevIr; END; 

Tach:*-14000; SlouFaJIr; 
TRACKO; 
IF TPError THEN BEGIN STOPHOif; Poauitknoun; EKO 

ELSE Poeition(BOT); 
Rewind:-NOT TPError; 
ENO Rewind; 

* IHgap verifies that the tape in is valid point to start a read, 
it 
* I t has no input paraneters and w i l l return true i f OK to read. 

STAC0.U0RK.PDS51O THU, DEC 22, 1983, 11:02 Aft 

I f at BOT then f i r s t record gap i s found, and IHgap is TRUE i f 
not TPError. 

I f at EVD , IHgap is set FALSE. 

»i*ix****x*t*t*x*txtxxxxxlxxttxti 

end of connent; 
BOOLEAN SUBROUTINE lNgap; 
BEGIN 
IF TBIT(TPstatus,BOT) THEN 

BEGIN 
Tach:=-1000; SlouFudlr; 
IF TBITdPstatus.Gap) THEH 5T0PTAPE 

ELSE StopRecGap; 
Position(Pot); 

END ; 
IF TBITETPstatus.EVDf THEH TPError:"TRUE; 

INoap:aKDT TPError; 
END IHgap; 

STRC0.UORK.P0851O THU, DEC 22, 1913, 11:02 Fffl PAGE S 

* TPIHT is tht pewtron initialization routine. 
t 
* I t has no input or output paraneters. 

* I t intiahzates variables and clears position and error flags, 
t t i x a * * * * * . . * ^ 
end of connent; 
SUBROUTINE TPIHT; 
BEGIN 

TPIns:*0; 
TPError: "FALSE; 
CLRstatus; 
TPstatus:»»}; 
Posunknoun; 
TPrdstat; 

EKD TPIHT ; 

EHTRY; 

8. nay not be neccessaryl 

http://STf4C0.UORK.P0t.5tO
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•EJECT; COrtilENT IEJECT; icmm 
*a*tt*ft«*ft**ftft*ft«M^ 

*TPST it an integer function returning tape etatus. * TPErr reports the present status uith reading TRCO. *TPST it an integer function returning tape etatus. 
* Used for detemining uhy a Tape failure occured. 

A TPST it an integer function c a l l u i th no input paraneters, returns * or the status after a completed operation 
4 the f u l l tape status uord. ***»*»*aitt*a«****«t****t«^ 4 the f u l l tape status uord. 

end of connent; 
4 I t reads the present tape status and clears position i f needed. INTEGER SUBROUTINE TPErr, 
* I t also eaves if a drive fault has occured. TPErr:"TPstatus; 
* I t then clears the tape status and rereads the status and adds 
* bach in i f a drivefault had occured. CDtirEHT 
e *ftft*ft*ft*aaftftifttftftftftft*ft 
* Io doing this double read of tape status. Cartout or ESTS it recorded * IP record is used to report the record nunber of the last record (r/u) 
* but the routinue returns present status (plus ESTS). A clrstatus * NOTE: - 1 neans tape position at BOT 
* u i l l renove thesf flags i f the problen or state is no longer true. * -2 neans tape position unknown 
****•••>**** xaaaaaftaa*aaaa*ftftftaaataataa*ftaft«aa>aftt**ft«a*fttaaaftaftftaa*aaft*«ftaaaaaa*aaa 
end of connent; end of connent; 
IHTEGER PROCEDURE TPSI; IKTEGER SUBROUTIHE TPrtcort; 
BEGIN TPrecord:»TPrec; 
BOOLERN Drivefault; 

TPrdstat; 
IF (TBIT(TPstatus.Cartout) OR TBIT(TPitatus.Ests) ) THEN Posunknown; 
Drivefault:=TBIT(TPstatus,Ests); 
CLRstatut; . 
TPrdstat; 
IF Drivefault THEN TPstatut:*SBIT(TPstatus,Ests); 
TPST:"TPstatus; 

END TPST ; 
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IEJECT; COflniNT NEJECT; COflFlENT 
ft*tft*t*ftft*a*t*ft aaaftaa**a**ftaa*tfta*t*ftaatftBiaaiftatftft*ft 
*TPready prepares the tape for use and checks i f a tape is i n . •Rdnextrec is the basic rtad next record routine. 
* Boolean function that returns i f the tape position i s s t i l l knoun * No input paraneters, returns TRUE i f read eucestful. 
i 1 The Data read is stored at "Rdd", and a l l the f i l e , record, and 
* NOTE: use to do a rewind if position unknoun/failed only if tape out * and position flags are approiately updated. 
ftaaftftftftaa*aaaaataa*aaaaaaaa*axaaaaaaaa**a*ftftft>.aaftta*aaaaaaftaa*aaaftaa*aa* a 

end of connent; * Reasons for readfail : Cartout, ESTS (drive f a i l ) , EVD, 
BOOLERN SUBROUTINE TPready, ENTRY; * or Check(sun)err. (Check TPstatus) 
BEGIH a 

TPST; * The threshold reg i s set for read and the checksun reg is cleared. 
TP£rror:«NDT TBIWPstatus.Pot); * The tape is assuned to be in a gap . R read connand is given and if 
TPready:«HQT TPError; * i t is not successful an TPError occurs. I f the TPError i s because 

END TPready; * of an EVD of this track, if this is not t r k l and there is data on END TPready; 
* I r k ) , a reuind u i l l occur and the read u i l l t r y again. I f the 

COfWENT * fai lure uas due to true EVD or Carout or ESTS—Error is l e f t FRLSE. 
IF Gap(-> gap in read error occured ??) at track EVD * The tape (if not error) u i l l then read the three header words, and 
i f no nore at tape EVD ELSE reuind and prepare to read next record * the header chekcsun. Tht TflCO checksun u i l l be rtad and clear to 
Could be amplif ied nou due to f i x record fomat - - EVD at Rec425, 851; * check later . 
BOOLERH SUBROUTIHE EVOTEST; * I f the body part oF the record it not tntpy the nunber of words as 
BEGIH * calculated fron the Bytes Used in the length uord u i l l be read and 

IF TBIT(TPstatui,Gap) THEH BEGIN * the tape and TRCO body checksun u i l l be read and the record 
TPError: «FRLSE; * status set not enpty. (R Readjiody Flag is also checked) 
CLRstatus; * I f the body is enpty, the length and checksun are eet to zero. 
IF T8N(TPstatui,Trk) THEN * The checksun are checked and if they donot conpair and there had 

BEGIH TP£rror:=TRUE; Position(EVD); END * been no other error, the record u i l l bt reread for three t rys . 
ELSE IF Reuind THEH BEGIH TRUCK!; INgap; TPrec := TRKIrec,ENO; * Rt this point i f any error has occured tht tape u i l l be stopped 

EVOTEST:* NOT TPError; « and i f not EVD the position flags cleared. 
EHD * Houever i f nD TPErrors the tape u i l l searched t i l l gap and stop, 

ELSE EVDTEST:iFRLSE; * position, f i l e , and record fiaos set. 
EHO EVOTEST; aitia***t*t*aaa***t*i»ttt)i.*aatttaaa*i*aaaftttattt****ttatattaatit*ta*a*aa EHO EVOTEST; 

end of connent; 
BOOLERN PROCEDURE Rdnextrtc{Rdd,Un);VRLUE Rdd; {.forward decltrtdS. 

DOUBLE Rdd; IHTEGER Un;&forward declared! 
BEGIH 
INTEGER Pass.Bytelen,Index,Stratch; 
INTEGER POINTER henPtr; 

BOOLERN SUBROUTINE CheckOK; 
BEGIN 
CheckOK:=TRUE; 
IF NOT((TPheadck=T(!COheadck) BHD fTPbodyck«IAtObodyck) OR TPError ) 

THEH IF Paes>3 THEH BEGIN TPstatus:»SBIT(TPstatus,Checkerr); 
TPError: "TRUE; EHO 

ELSE BEGIN SlouRev&ap;; 
ChecxDK:=FALSE; END; 

END CheckOK; 

Rdnextrec:"FALSE; 
IF TPready THEH IF IHgap THEN 
BEGIN 

STFHTR(nenPtr.Add); 
TACOthres:= HOT ft>30GO; 

Stratch:=TflCOchecksun; 
Pass:=0; 
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00 BECIH REJECT; COHHEHT 
TPttatus:»RBIT(TPstatus,Checks r r ) ; aateaeataaaaaaaaaiaaaaataataaataaiaaaeeaeaitaeeaataaaaaeaaaeieaieeaaaaa* 
TPstatus:*SBn(TPstatus,RECenpty): *TPRED i s basic tape read 
00 Tffilt«l:-«£BC* UNTIL HOI EV01ESI; a 00 Tffilt«l:-«£BC* UNTIL HOI EV01ESI; 

*eaee*taaaaateeeeaeae*BBaaeeaaaa*eaaeeaeieaeaeaeaeaeaeeeaeeeaeateteeaeae 
IF HOT TPError THEH BECIH end of connent; 

lPrecud:=RER06; BOOLERN PROCEDURE TPKDIRdd.Len); VRLUE Rdd; DOUBLE Rdd: 
IPlenud:-READS; IHTEGER Len; ENTRY; 
TPheadck:'REflDCK; BEGIN 
TflCOheedck:=TACOehecksun; Read body:*TRU£; 
IF ((TPfileud AND ZltOOIW) BHD Read body IHEH BECIH TPRED:*Rdnextrec(Rdd.Len); 

Bytelen:«lPlenud RNO ZFF; END TPRED; 
FOR Index:*) UHTIL RI6HT(Bytelen,1) DO henftr[Index]:"READ6; 
Sytelen:=Bytelen*1; COHflENT 
TPsta1iio:'RBIT(TP,tatu,,RECor>i1y); aaaaaaaaaeaaaaaiaeeattieeaaeeaaaeaaeeaaaeaaaiteesaeaftaeeaaaaiiakxeeaaaat 
Trbooy :̂*REROCX; * TPrd header does a nomal read uithout reading the body 
TRCObodyck:>TRCOcliock«o<; EHD a 

ELSE BECIH 6yteien:-0; !Pt«lyck:.TBCOex>dyck:«C; EHO; A Body buffer i s in nonitor ran BUT i s not actually used 
Pess:»Peas*l; aaeeeatataaeaeaaetaaaataaaaaaeaaaeaaataataaaaaeaeaaaaxeaataaaxattf .ta* 

EHD; end of connent; 
EKO UNTIL CheckOK; BOOLERN SUBROUTINE TPrd header; 

BEGIN INTEGER Len; 
IF IPError THER BECIH STW>«OU; lead body:>FRLSE; 

I f » T TBIKTPitatiao.EVD) THEN Pcturewun; EKD TPrd r«ad.r:«Rdnextrec(nt«(PeriiO),Len); 
ELSE KGDf StopRecGap; EKD IFrd.header; 

Po,ition( Pes); 
TPrec :«TPrecud RNO ZFFF; 
Len:"Bytelen; BOOLERN SUBROUTINE REU; ENTRY; 

END; BEGIN 
Rdn«rtrte:«#OT TPError; TPST; 
EKD; IF TIIT(TPstatus.Cartout) THEN REU:"FRLSE 

ELSE BEGIN IPError:>TRUE; REN:' Reuind; ENO; 
EKD Mneictrec; EKO RBI; 
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REJECT; COHflEHT FOR Index:-0 TO Length-1 DO UrteynC(HenPtr[Indtx]); 
l**XtteetaaeaaBaaaaa*attftaaeBeae**aa«aaaaeeaaaaeaaaaaaeaataaeeitltataaaaa Urtcheck: 
*TPURT u i l l urite the next record. I t aosune the f i l e atructure Urtcheck; IPOSTAnBLB 
• is prenarked. ENO; 
* I t H i l l return TRUE i f ur i te occured. EKD; 

IF TPError THEH 
s BEGIN STOPNOu; Poeunknoun; EHO 
* The ur i te protect is checked f i r s t and i f not protsctcd ELSE StopRecGap; 
* The f i l e , record and length uord and enpty b i t are fixed 
* The threshold and checksun regs are i n i t i a l i z e d . TPUR!:"NOT TPError; 
* The f i l e header and f i l e body ( i f length i s nonzero ) is then END; 
* ur i t ten. I f there uere no EHO TFURI; 
' errors then next gap is found and the tape stops, else the tape 
* stops in Place, 
a -
* NO test for Holes is done since this tape is prenarked1>!M 

t*tiaaaaeaaaaaaetaaeat*taiueB*fteaaxaee*aaaieaaeaaaaeaaaBeiaaaaataeeBaaaa 
end oF connent; 
COnnENT 
aeaeeBtaBeaaaeBtaiaefteetaaaiaaaaeeaeftaaeaaiaaeaaaaeateaeeaxaaaaaiaaaaait 
' IPURT i s the basic next record ur i te routine 
iaeea****a*aaiaiasaeaeaaeaa*aaaaaaaaaaaaae*4***aaaaa*aeaaaaaeaataaeaaeaa 
end of connent; 
BOOLERN PROCEDURE TPURT(Add,Len): VRLUE Rdd,Len; DOUBLE Rdd: 

INTEGER Len; EHTRY; 
BEGIH 
INTEGER Index,Stretch,Length; 
INTEGER POINTER flerftr ; 

TPuRT:aFALSE; 
IF TPready THEN IF INgap IHEH 
BEGIN 

STPNTR(ne»Ptr,fldd); 
• IF IBIT(TPstatus.UPR) IHEH TPError:aTRUE 

ELSE BEGIN 

TPrecud: sTPrec: »TPrec*1; 
TPfileud: *(IF TPrec-0 THEN Z8001 ELSE 1); 
Length:.RIGHT(Len»1,1); 
TPlenud:-((Len-1) RNO ZFF) OR ZFFOO: 
TPfileud:" (IF Length-0 THEN (TPfileud RNO ZE7FF) 

ELSE (TPfileud OR Z1S00)); 

TflC0thres:aH0T K30S0; 
Stretch: «IRCOchecksun; 

DO UrtsynC(TPFlltud) UNTIL NOT EVOTEST; 
IF NOT TPError THEN BEGIN 

UrtsynC(TPrecud); 
Urtsyno(TPlenud); 
Urtcheck; 
Stretch: «TACOeheckiun; 

IF LengthM THEN 
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•EJECT: connENT 
ttatailtltattiaBBa*aaataataaaaataeaeBattiiaat*tB4eteaaaettBaaaaateaaa*ta 
lBBBtttaa»att*attt*t*iaaxaataattattttttaaaftaaaBtaaaaattatteaaataaaesaaaa 
end of connent; 
PROCEDURE urt i n i t record; 
BEGIH 
IHTEGER stratch; 

IF IBIK TPstatus, UPR ) THEH TPError :• 1RUE 
ELSE 

BEGIH 
TPrecud TPrec :« TPrec • 1 ; 
IF TPrec > 0 THEH TPfileud := 1 ELSE IPf i leu i := Z8001: 
TPlenud :« ZFFOO; 

TfOUiret :• NOT B63060; 

IF TPrec « 1 THEH lacji := -1000 ELSE lach :* -2500; 
UrtGap: 
stretch : = TflCOehecksu-i; 

Urtinnedl TPfileud ) ; 
Urtsyn6( TPrecud ); 
UrtsyrsSl TPlenud ); 
Urtcheck; 

stretch :* TflCOchecksun; 

REPEAT 151 00 Urtsyn6( ZFFFF ) ; 

DID; 

EKO urt_init_record; 
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•EJEC1; COnnEHT 
aaaaatata*ttBaaaaaiaatta*aa4aaa**a*ttaa»tat*ttt**tt**t»BB**aa»sa esses* •» 
* TPnark u i l l nark the tape uith the needed f i l e structure, erasing an 
s previous infomation. This f i l e structure is one f i l e , 852 records, 
s 
attest 
•• HOTE 
* this fomat is readable by the 9845/35 , and 9875A. I t f a i l s on the 
» HP85 for lack of a File Zero - - uhich is not required for S IF l 'H 1 

* I f a f i l e Zero existed the 9845/35 cannot read i t but u i l l skip i t . 

* Oo tuice the follouing : Reuind the tape, back up 1/2 inch, and 
' do 42E tines: Urite a record gap ( unless Rec*1 then a File gap) 
* then ur i te a enpty f i l e uith a data block of 256 bytes of FF's 
* uith the prooer header. EXIT i f a tape error occurs. 
4 After the 426 records urite an EVD gap. 
1 Reuind and report success or fai lure. 
ataaBtt*taaatttt*tta*attaattaaatt»tatt>x*aattt«tttaaaa*BBatttttaaat**tat 
end of connent; 
BOOLEAN PROCEDURE TPnark; 
BEGIN 
INTEGER trackJount, 

recjount; 

tr*ck_count:"-1; 

UHILE { track count := track count • 1 ) < E 1 
AND HOT'TPError 00 

BEGIN 
IF REU THEN 

BEGIN 
IF track count • 0 THER TRRDtl; 
Tach :• -TOO; slouFudlr; 

rec_count :s 0; 
UHILE ( rec count ;a rec count * 1) <= rec_per track 

RHO HOT TPError 
DO 

urt i n i t record : 
IF NOT TPError THEN 

BEGIH Tach := -13000; UrtGap; ENO; 
END; 

STOPXOU; 
Peeunknoun; 
END track loop: 

TPnark : » HOT TPError;; 

REU; 

END TPnark; 
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•EJECT; COnnENT 
t*ftt**tteea*tattta*tat*aitttatttBBt*ttt*tittt*ttattaattstttai«st*xttatat 
* IPseek(pos) u i l l seek (find) and position the tape proir to the rec 
* nunber selected, 
t 

* IPseek u i l l use a conbmation of t rk suitchlng, fast rev/fud , and 
* alou reading of record headers to position the tape.. 

4 First a check of special conditions art nade : f i r s t or last records 
* on a track, or the tape i s aready at requested position. 
* Using the present position and track, and the neu position and track 
1 a rec_offset(ninus=rev,plus*foruard of present position) u i l l 
4 be conputed. A high speed gap counting routine u i l l be called 
* to position the tape apprex 1-2 records auay. A record read u i l l 
" A read of record headftr_uill verify position, i f not correct yet the 
4 u i l l either bfck uo or continue foruard t i l l in position or TPErr 
B***at*ttttataat***iiat»*i**aattiBaatttB*aaaaa**taat*aat**t9aiB*iaa*t*tts 
end of connent; 
BOOLEAN PROCEDURE TPseek(neu_pos); VALUE neujos: INTEGER neujos: 
BEGIN 

INTEGER rec j f feet,chenge_Flg, TPrec_tenp; 

TPrec tenp := TPrec; 
U neujos >= TRK1 rec THEH TRflCKI ELSE IRRCKO; 1 destorys TPrec S. 
TPrec :* TPrec tenp; 
IF TPrec « IRKOlactlrec THEN TPrec :* IPrec * 1 ; 
IF TPready AHD neujoj<=TRK1last rec AND neujos>=0 IHEH 

BEGIN 
IF (neu oos <= 1) OR 

( (neuJOB >= IRKIrec) AHD (neujos <= IRKIrecl ) ) THEH 
BEGIN 8uant near beginning of a track & 
Reuind; I sets trackO,TPrec * - 1 1 
IF neujos»TRK1rec THEN 1RACK1 ; 
EHD 

ELSE 
If neujos = TPrec THEH leannot do for f i r s t recs on track* 

SIouKavGap Suant record just done & 
ELSE ' 
IF (neujos >* TRXUast r e d ) OR 

( (neujos >= IRKOlatrred) AND (neujos <- TRKOlast.rec) ) THEH 
BEGIN & uant the end of a track 8. 
Tach :* -1000; & large 8. FaslFudGaps: &. u i l l stop at EVO & 
Tach :• -5000; SlouRevIr; 
REPERT 4 DO 

BEGIN 
SlouRevGap; CLRstatus; 
END back up fron EVD loop; 

END 
ELSE 

BEGIH 8. uant record not at present, or near end/beginning* 
r e c j f f s e t :* neujos - TPrec ; 
change f i g : " 0; 
IF TPrec >=TR«1rec IHEH 

BEGIN change_flg := change_flg * 1; 
rec_offset:=recjffset * recjer_track; END; 
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IF neujoa>a1RK1rec THEN 
BEGIN change_flg := change_flg + 1; 

r e c j f f s e t : = r e c j f f e e t - recjer_track; END; 

IF rec offset>=3 THEH 
BEGIN chanoe f i g :• change f i g OR Z1; 

Tach:=2-rec offset; FastFudGaps; END 
ELSE IF recjffeet<=-3 THEN 

BEGIN change f i g : ' change f i g OR I I ; 
Tach:BrecjFfset*2; FastRevGaps; END; 

IF TBII(change_Flg,0) THEN 
BEGIN SJNgap i f tracks change or najor nove* 
Tach:=-2O0; SlouFudlr; 
IF TBIT(TPstatua,Gap) THEN STOPTAPE 

ELSE StopRecGap; 
END; 

EHD; 

UHILE TPrd header AND (TPrec • neujos) AND (NOT TPError) DO 
IF TPrecineujos THEN 

REPEAI (TPrec - neujos • 1) DO SlouRevGap; 
SlouRevGap; 

END 

ELSE TPError := TRUE; 

STOPNOU; 

IPseek:« (HOT TPError) AND ( TPrec = neujos ) ; 
TPrec :• TPrec - 1; 
END IPseek; 
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IFJECTjCOnnEHT «»««•«»•«« EHD Of TRCO SUBROUTINES aee.sa.i.aaaa. 

COHHEHT 
:>*tti*a»,l« B«B«*at**«*»,tt«tBir«t**il,t*a*tRRK«*tt«ttt«l,atSstl,*t«*taiB 

TAPEntry it a fudge routine that except to find o value on the etack 
that selects one of N TRCO routines. 

TflfEntry DDESNOT H H use the nomal coll ing conventions. 

Stock Pom 
0 

ROUTINE 
SUtROUlINE TPIHT 
INTEGER PROCEDURE TPST/ 
INTEGER SUBROUTINE TPErr/ 
BOOLEAN SUBROUTINE REU/ 
BOOLEAN PROCEDURE TPRUIfkkl.Lenl/ VRLUE Add/ 

DOUBLE Add/ INTEGER Len/ 
BOOLEAN PROCEDURE TPURl(ftdd,Len)/ VALUE Add.Len/ 

DOUBLE Add/ INTEGER Len/ 
BOOLEAN SUBROUTINE INgap/ 
BOOLEAN SUBROUTINE TPrMdy/ 
BOOLEAH MDCETNJRE TPnaric/ 
BOOLEAN PROCEDURE TPee«Mpee)/VALUE ow/INTEGEI pos/ 
INTEGER SU8R0UTINE TPrecord/ 

aAxaaaasaaaaexBaaaeeaaaaaaaeaeaaaaiutaaaeaaaaataeeeeaaaeaaaaeaaaaaeaeaaait 
end of coiorcnt; 
SUBROUTIHE TAPEntry; 
BEGIH 

BSSEBBLEl nOVE ( S ) i , H ; 
nOVE.L tRfelS.L.G; 
CHPI - A l i . l l ; 
BEO TPrecord; 
CHPI '010,>1; 
BEO IPseek; 
•W>I 'D9.R1; 
BEO TPnark: 
OIPI "D/,R1; 
BEQ TPready; 
CAPI •Dt.Rl; 
BEO INgap: 
CHPI '05.R1: 
BED TPURT; 
CHPI aD4,R1; 
BEO TPRED; 
CHPI =03, «1; 
BEO REU; 
CHPI 'D2.R1: 
BEO TPErr; 
CJ1PI '01,Rl; 
BEO TPST; 
BRA TPIHT ) ; 

END TAPEntry; 
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MED ten tines quad 
Men TENS -UCC PDS5 
ENT TERR 
REG 0 

Rl REG 1 
S REG 15 
TEHA E O U a 

ASL.L " I . R1 
R0XL.L • 1, RO 

F1VEA E O U * 

K N E . L RO, -(S) 
B O V E . L R1, -(S) 
RSL.l • 1. Rl 
ROXL.L • 1, RO 
ASL.L • 1, Rl 
ROXL.L 11, RO 
SOD. 1 < ! ) • 11 
BCC CC 
AOOg.L R1. RO 

CC: AOD.L (S). RO 
RIS 
END 

no AOOX.L nenory to register 
plus the savad value 
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SUBROUTINE CRLf; EXTERNAL; 
PROCEDURE USTR(STR): VALUE STR; ALPHA STR; EXTERNRL; 
PROCEDURE UNEX(NUn); VRLUE NUn; INTEGER Nun; EXTERNAL; 
PROCEDURE UHex(Nun.Uidth): VALUE Nun.Uldth; 

OURD Nun; INTEGER Uidth; EXTERHRL; 
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ntntL.p.'TEioi-
BEGIH 

BYTE ARRAY BA(-1:16]; 
BYTE ACIASC=ZFFFFFE8B,ACIAD'ZFFFFFES9; 

BYTE CONSTANT byte zcro:>0, baud elk node:= ZBE; 
BYTE tiner end • ZFFFFFE67, baud"clk"= ZFFFFFE65: 
INTEGER COHSTRNT Ix:aO,Rx:«1; 

RFILE cide.uork; 
NFILE ffnt.uork; 

PROCEDURE UCHAI(C);VRLUE C:BYTE C; ENTRY; 
BEGIN DO BEGIN END UNTIL TBIT(SCIBSt , I x ) ; ACIAD:=C; END; 

SUBROUTINE set up output; 
BEGIN BR[-1):'1S; UCHRR[ Z20 ) ; 

PROCEDURE U3TR($I);VALUE S»;ALPHA SR; ENTRY; 
BEGIH 
LABEL LOOP,LOOP CHECK; 
RSSEIMLEI 

ncvE L RO, R l 
HOVE B (RS)*, 11 
EXIS U Rl 
BRA LOOP CHECK 
HOVE B (RS).; NO 
BSR UCHAR 
DBRA Rl LOOP 

SUBROUTINE CRLF; 
BEGIH 

LABEL LOOP; 
UCHAR(13): UCHARdO); 
ASSERBLEt HOVE.U 'D25OO.R0 

LOOP: TRAP 1 
DBRA 
1 2.5nS 

EHD; 

RO, LOOP ) ; 
delay for 9500 baudl 

PROCEDURE UNUn(HUn); VRLUE HUH; DOUBLE HUH; EHTRY; 
BEGIH 

set up output; 
USTftfornat double(NUH,BDfS(BA),ZO1O00CO0)); 
EHO; 

PROCEDURE UOUAD(x); VALUE x; QUAD x; 
BEGIH 

set uo output; 
•ISlf(fornat.quad(x,A0IS(BR),Z010O0D00)); 
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EKD: 

PROCEDURE UREAL(HUn); VALUE MUri; PEAL Mun; ENTRY; 
BEGIN . 

•el up output: 
USTR(fomlt reaUNDn.ADRS(8R),Z3CX>OOD06)); 
EKD; 

PROCEDURE UCPX(NUn); VALUE NUfl; COHPUX NUft; ENTRY; 
BEGIN REAL X=HUn,Y=HUn*4; 

UREflL(X); USTRC,"); UREAL(Y): 
END; 

PROCEDURE Uhex(KUn,UIDTH); VALUE NUn.UIDIH; OUAD Mffl; IHTEGER UIDIH; 
EN1RY; 

BEGIN 
• et up output; 
USlRlfornat ouid(Nttn,A0SS(8fl), 

Z(xXXXICX»»L£Fl(00USL£(UIDTH),8)tD0UBLE(uIOTH)) ); 
END; 

t«WCEPURE UHEX(HUn); VALUE NUIl; IHIEGER Nun; ENTRY; 
l*ex(KUn,4); 

BYTE SUBROUTINE RCHAR; ENTRY; 
BEGIN 00 BEGIH ENO UNTIL IBII(ACIflSCRx); UCHAR(ICHflR-flCIflD); EKD; 

END* 
INTEGER PROCEDURE RJ4EX; ENTRY: 

BEGIN 
BYTE Cher; 
INTEGER Tenp; 

Tenp:«0; 
UCHRR(''); 
UHILE ( <Cr.ar:*RCHAR) I 13 AND Char • Z20 AND Char « ' , ) DO 

BEGIH 
IF Char=8 THEH Ienp:-RIGHT(Tenp,4) 
ELSE IF Char>«'0 AND Charo'9 THEN 

Ienp:=LEniIe»p,4)«( Char AHD ZF) 
ELSE IF Char>='A AND Char< = 'F THEH 

1e»p:=LEFTnenp,4)t(Char AHD Z7)H 
ELSE IF Char>='a ANO Chlr<='f THEN 

1enp:=LEFT(1enp,4)»(Char BHD Z7)»B 
ELSE BEGIN Tenp:=0; UCH8R(7); END; 

END; 
RHEX:«Tenp; CRLF; 
EHD; 

PROCEDURE acia_speed(count); VALUE count; BYTE count; ENTRY; 
BEGIN tiner_end:ibaud_elk_nodi; 

baud_clk:=count; 

FIERn2.U0RK.PD851O THU, DEC 22, 1983, 11:02 fln PflGE 1 

PROCEDURE UCHRR(C); VALUE C: BYTE C; EXTERNAL; 
PROCEDURE UOURD(NUn); VALUE Nun; OUflD HUH; EXTERNAL: 

STERn.UORK.PDBSTO TKU, DEC 22, 1983, 11:02 An PAGE 3 

baud_clk:«byte_iero; 
EHD acia_speed; 

FTEfln3.110RK.P08510 TNU, DEC 22, 1983, 11:02 fln PAGE 1 

PROCEDURE UNUn(NUB); VALUE HUn; DOUBLE HUH; EXIERNflL: 
PROCEOURE UREAL(HUB); VALUE HUH; REAL HUD; EXTERKAL; 
PROCEDURE UCPX(HUn); VRLUE NUn; COnPLEX Win; EXIFSNflL; 
SJKTEGER PROCEDURE RHEX; EXIERNflL; 8 
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BOOLERH SUBROUTINE l ion t « t . t t ; EXTERHRL.L; 
SUBROUTIHE dtvict rovt r i td ; ' 
BOOLERH PROCEDURE o t t t t o t u t ( n»u_pjrm, lock r t t u i r t d ) ; 

VRLUE ntu_p,r»n; 
IHIEGER tvfii_par«i; 
BOOLERH lock roouirtd; 

PROCEDURE build t l . t . t t ; 
SUBROUTIHE n d t f l n t l i n n t ; 
PROCEDURE prtst t t t s t s t t ; 

I DEBUG 1 
EXTERNAL. L; 

EXTERNAL. L; 
EXTERNAL. L; 
EXTERNAL. L; 
EXTERNAL. L; 

STESTS£T.IUK.»I5tO THU, DEC 22, 1SS3. 11:02 An PAGE 1 

f W K L . P ' t t i t H t -
BECIN 

•FILE f tern, work; i DEBUG i . 
•FIU cdt*ugc0.work; 1 DEBUG & 
•FIU cyadc.uork; 
IFILE cehlable.wnrk; 
NFILE fchtable.HOrk; i for eet_ch_oued i 
•FILE fchtab2.uork; i for"ehj|u*d i 
•FILE fchdata2.uorx; L for old_id & 
IFILE fcontvar.worfc; L for naxjiaraneter & 
IFILE cdatao.work; & for freq_dofuin, naxjJonain, n»x_fonnt t 
IFILE fchpfr.uork; 
IFILE fprivib.uork; 
IFILE fprivib2.work; i for tr ig_oriv_ib I 
IFILE f str ing, work; 
IFILE fntv9x.uork; 
IFILE f kernel.work; 1 for uaitO 1 
IFILE flwrntM.uork; 1 for si«jnal_init() I 
IFILE crj ju.twrk; t for etfltinuejngnal i 
IFILE Cnttsagl.worfe; A for r e v t r t t j i t v i c e end foruerd_device I 
IFILE f u t i l 2 . w r k ; t for clear nessage £ 
IFILE futil3.i»rk; t f o r t e l l end tun I 
IFILE amilint.mrk; I far Rtatlint i 
tFILE ffitt .ttork; t f o r fonut_intes«r 1 
•FILE rKttbi .work; t for o e t j t t t i v e _ l i n i t t 
•FILE cacti v t . work; I for~activej»tart i 
•FILE fdltpran.uork; i for tirt,dlip_byte t 
•FILE f rtcal l . . work; i for recall type i 
•FILE ctMwiu.work; t for (tEVKE.KWY'nENU & 
•FILE ftttnu.work; I for gen_wtnu 1 
IFILE fbresk.Merk; t for breakjwueed t 

•FILE fcontnil.uerfc; 1 f o r reatartj*wttp t 

STESTSET. LfORK.PD8510 THU, DEC 22, 1983, 11:02 « l PAGE 2 

•EJECT; 
INTEGER COHSTRNT id . t i ze 

old_id_size 
reveme_dev_bit 
pha«e_lock_bit 
spiedjiask 
rebuilt 
t t r i n g j i i z e 

INTEGER COHSTRHT nonJunctional 
revene_dev 
i lou 
f a t t 

INTEGER CONSTANT n o j w t t a . -
a1 ' 
bl 
a2 
b2 

127, I test-act id string size 
20. 

Z0040, !. reverse device f lag b i t 
20010, I lock b i t i n speed uord 
20003, 
nax acquisition_paran + 1 , 

~fi; 

& non functional function 
& Manual ly reverse device 
& autonatic; uait for srq 
t o*utonatic; f a t t 

1 port configure bits 
t for IC connand. 

DOUBLE CONSTANT test set fornat : » 207000600; 

BOOLERN test_set_present, 
waiting for device rdy; 

INTEGER old_paran, ~ * i the last paraneter eet up by the testset I 
old_paran_index; I the last parameter's acq paran t b l index t 

STESTSET.UORK.PD8S10 THU, DEC 22, 1983, 11:02 RI1 

•EJECT; 
CDRnENT switching speed and test set speed 

* 

* " switching j*pee<r RRRRY: 
* twitching_speed contains the test-set switching speed for a given 
* switchable port (driven, phase-lock, nunerator, or denominator). 

» " t e s t j w t j * t t t c r ARRAY: 
* test_set_speed is a synnetric square natrix containing the switching 
* speed fron one paraneter to another uith the tuo paraneters at 
* indices into tht array. I t could be a louer- or upper-triangular 
4 natrix, but confuting the index uould take nore space and be slower 
* than the additional array locations. The diagonal (fronjiaran * 
* to jaran) is reserved for witching tinee fron the paraneter in 
* e f f t c t prior to a build_,tett_tet to tht f i r s t one after — otherwise 
* the diagonal elenentt are not used. 

* TEST SET SWITCHING THING: 
* test.set i s stable about 300 nicroseconds after a 
* trigger. I t is not ready to accept another trigger for 
* about 3 nill isecondi. I t takes about £.29 Milliseconds to 
* i tab i l i ze after an "RCO," (fron tht tine the "RCO" has been 
* accepted by tht test set softuare and the V i s loaded 
* into the HP-IB I.C. u n t i l a i l i t processed and stable). 
* I t takes about 5.44 nilliteconds to stabilize after the 
* test-set softuare reads the V fron tht HP-IB I . C . 
* [ as t f 22 Nov 13 } 
« 

BYTE ARRAY euitching_epeed[ nuntratorj»rt:atttnuator ] , 
teit jet_speed [ 1:naxjHrantttr, 1:naxjiarantter J; 

t could be louer-triangular, t 
I but indexing is too slou. t 

INTEGER ARRRY configuration [ 1:naxjtaraneter], 
portjHiable [ UnaxjeraneterJ; 
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•EJECT; •15"* neuline; 
8VIE TABLE portjiap := 4 indexed by 3*port_type * port & & DEBUG 8 

0, 0, 0, 1 port_type « 0 M I l l e g a l . 4 4 DEBUG & 
mjn_r>o_rjtiD, & nuneratorjiort, 0 4 4 DEBUG & 
non'blT 8- nuneratorjiort, 1 4 BOOLERH SUBROUTINE slou test t e t ; ENTRY; 4 DEBUG & 
nunj>2, 4 nuneratorjiort, 2 4 BEGIH & slou_test.set 4 & DEBUG 4 
4enon_no_ratio, A denoninatorjiort, 0 8. slou test set : a ( B u i t c h i n g _ s p e e d [ d r i v e n j > o r t ] 1 non functional); 

denon"aC 8- deiwninatorjwrt, 1 8. END; 4~slou~test_set & 4 DEBUG 4 
denort~a2, 1 denoninatorjiort, 2 4 
drivenjione, i drivenjiort , 0 8. 
driven_a1, & drivenjiort , 1 8. 
driven'aZ, & drivenjiort , 2 & 
locxjsC?nDt_care, & pha«e_lockj>ort, 0 4 

lock~to_aC 4 phase_lockjjort, 1 1 lock~to~a2; & phate~iockj>ort, 2 8. 

BYTE TABLE n m r a t o r j ^ t r o l j i i u : = 4 indexed by nunerator port type 4 
b l , 8. nunjil 4 1 MSI CDinciflF uith constant* 4 
bZ, 4 nunj>2 4 A Iron cyadc.uork. 4 
il, 4 nun~a2 & 
a l , & nun_a1 & 
o o j w r t t , 1 nunJ00kHz_cal and PxwjM.ratio I 
n o j H j r t s , 4 nunjJetectorjjnd 4 
s w j w r t i , , 8. nun^ref_100kH2_cal 4 
nojwrts , 4 nun_aocjjnd I 
nojMirtt, 4 nun_vcal 1 
nojwrts , 8. min 'vref 4 
nojwrts , & nun_tenp1 4 
nojwrts , & nun_tenp2 * 
nojiorte; i l nun~analog_in 4 

IYTE TRBLE denoninator control b i ts ii>dexed by denon'tor port type 2. 
b1, 4e>nonj.14 
a l , 4 denon_a1 4 
i t , & denon_a2 & 
nojiorts, & dtnon_100khzj:al 8. 
nojwrts : 8. denon'detectorjyid and denonjioj-atio & 

BYTE TRBLE lock control bits :* 4 indexed by phase-lock port type 8. 
a1, ~ & lock to a1 4 
a2; & lockjo~a2 & 

& and lock donot care 8. 
RLPHfl TRBLE nunber.string :* 

"©"•neuline, 
•1"«neuline, 
"2"*ne*>lir.e, 
•3H*neuline, 
"4"*neuline, 
"5"*ne«line, 
•6"*nsuline, 
"7"*neuiine, 
"8"*neulme, 
•S"+neuiine, 
"10"+neuiine, 
"11"+neuline, 
"12"*neuline, 
"13"*neuline, 
•14"•neuline, 
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REJECT; NEJECT; 
COnnEHT device reversed COnnENT t e l l reverse 

ftftaai*aaftftaaftatftaBftaaftftftaaaaaaaaa*aaaaaaftaaaftaaa>aaftftaftaftaaaaaaax*iaaaaa 

* EXTERHflL SPECIFICATION FOR device.reversed ait*aaaattataaaaatia*i*ataia*ata***t**aaaa*ta*i*«tt*at*it*taitji*aat*i**ai 

1 FUHCTIOH: Resunes a neasurenent after the user indicates t h a t the INTEGER PROCEOURE t e l l reverse, paraneter ) ; 
* device direction has been changed and the device i s ready. VALUE paraneter; 
* INTEGER paraneter; 
» PRRBflETER DESCRIPTION: BEGIH 4 te l l_ r tverse 4 
a IHTEGER devicejiestage; 
* IHPUT: none 
a I f ( pjraneterjlescriptor{ paran[paraneter), drivenjiort J AHO 
* OUTPUT: none reverse dev b i t 
a ) <> 0 THEN 
aaaaaaaaaiaaaaaaaaaaa^rrmaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiftaaaaaaaaaa device nessage :> reverse device 
a ELSE 
2 LOGIC INFORMATION FOR de vice J T versed devicejwssege :* foruanijttvice; 

* IHTIAL REFIKEnEHT: t e l l f devicejtcssege }; 
a tel l j*vir»e ; « devicejiessage; 
* restart sueep. 
e EHO; & tell.reverse 4 
a«aaaa>atitaaa*aaaaxaataattaaa*aaaaaatait*a].*a*«a»*a>t*i*>titaa*aat*aa>t*a*i 

SUBROUTINE device_reversed; ENTRY; 
BEGIH 4 device_reverted & 

IF Maitingt_7orjfevicejtfy THEN 
restart_sueep; 

& otheruise, i t i s just a spurious input & 
END; & dtvice_reversed & 
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IEJECT; 
COnnENT tet t e t t *et 

Set up teat t e t for tht specified taran baatd on the paraneter 
descriptor. I f the neu acquisition paraneter («ujijran_indtx) is 
the sane at the prior one, no operation i t performed. For this 
reason the diagonal elements of tht ttst_*tt_spted natrix art 
saved for rtnenbering the previous parantter's snitching speeds — 
see the description above for the t t t t . e t t . s p t e d array. 

lDCk.rtquirtd > TRUE i f either the driven sr the pheet-lock port 
have'ehanged, indicating a need to pheoe-lock. 

Reums FRLSE i f the pause for device revtrsal uas aborted. 

BOOLERN PROCEOURE »et_test_set( r w j u f * _ j j w x , lockj-equired ) ; 
VALUE ntujara*_index, 
INTEGER ntujMran'indtx; 
BOOLERN lock required; ENTRY; 
BEGIN 4 act t e t t set 4 

BYTE opted, 
lock' 

BOOLEAN eucctst^ttatvt; 
INTEGER device ntt tagt ; 
LABEL t u t ; ~ 

lc«k_ritjuirtd : » FALSE; 
ouccets_atatus :* TRUE; 

IF test set_prttant AND (ntwjtaran index <> oldjwran index) THEN 
BEGIN 4 i f 4 

I f old_paran index • rebuilt TNEN 
KGIN 4 i f 4 

oldjiaran.index neu_jujran_.indtx; 
oldjuran*:* earan[eld_jara» index); 

END; 1 i f 1 
IF r*ujwran_index « (oldjwran.index • 1) THEN 

t n g p r i v ib( test tet ) 
ELSE 

wrt_priv_ib( tett_set , 
r t , 

^ nuriber^ttriiislneujjara 

lock :* test_set^spetd[ paran[ntuj>aran_index], eldjiaran ] ; 
speed :» lock AND epeed.nask; 

I UAIT IF NECESSARY i l 
IF speed o fast THEN 

2F speed > slow THEN 
uaitt test tet ready ) 

ELSE IF speed"" reverse j i t v THEH 
4 uait for srq 4 

STESTSET.UORK.PDBS10 THU. KC 22. 15X3, 11:02 RTI 

KGIN 4 else i f 4 
device nessage :> t e l l revtr t t ( ntu_paran index ) ; 
gen_nenu( I^CE.REWYJIEW), 1 ) ; 
uaiting for.deviee.rdy : » TRUE; 
reltHe<rcontral_variables); 
success status :• break_pauted; 4 wait 4 
acquirement rtl_variables); 
»mnng_fer_devlce_rdy :« FRLSE; 
clear nesiage( device nessage ) ; 

END 4 else i f 4 
ELSE 4 speed * non_functional 4 

uam( i l legal_tett_Mt_optration ) ; 

oldjiaran.indtx : » r>eujiaran_index: 
old paran :« paran[oldjiarari"irMlex]; 
IF (lock RHO phau_J4*kJ)itr<> 0 THEN 

lock r t t u i r t d :• TRUE; 
END; 4 if"4 

e x i t : tet_teit_set 

ENO; 4 eet test set 4 

STESTSET.UORK.PDS510 THU, DEC 22, 1983, 11:02 RR PflGE 10 

IEJECT; 
COMMENT build test set 
:aa*a*aaaaaaaa>taaaaaaaaaaaaaaaaaaa*a*axa*ftat*tt*aaaaaaaa*aaaaaaaaaxaa"tt* 

EXTERNRL SPECIFICATION FDR buiid_test_set 

FUNCTION 
Set up test-set{s) 's save/recall registers for the paranttert 
described by the paraneter descriptor. Tables for test - tet 
•uitching speed and whether rt-phtse-lock i s required are bui l t for 
use by set.test.set. 

nKRRETER DESCRIPTION; 

INPUT: none J — 

OUTPUT: none 

EXTERHflL EFFECTS: Tablet are bui l t for wtt by a t t . t t i t . M t . 

COfl RENTS: 

ia******aaaatat**aaMaaa*«taa*»at*tata*a*a**aft4*^aatata****ai*a*aaaitt.t 

LOGIC nffOWTION FOR b u i i d . t t s t . t t t 

INT IB L REFIHERENT: 
ia*t**a**»»t****at****i***»a**a*iaaataa*aaa*aa*t**a«**ata**t*a****»t**** 

PROCEDURE build t t s t set; ENTRY 
KGIH 4 build test set 4 

BYTE speed, 
paraneter; 

INTEGER fron j iaran, 
t o j a r a n ; 

4 clear test set 4 
CCRflEHT something of this sort nay bt necessary for dual test-set oper'n 

IF test.set j»rt*ent THEN 
u r t j i r i v _ i b ( t e s t j t t t , 

c l r fun, 
"P£O,IC0,SW,i,2,3,4,5,«,7,llXO ,,*neuline 

) ; 

IF ( ( test .set j j r tsent ) AND 
(last acquisitionjiaran >» f i r s t acquisitionjiaran) 

) THEN " 
KGIN 4 i f t e s t . s e t j i r t t e n t 4 

speed :> fast OR phaee.lock.bit; 

FOR to jiaran :* f irst .acquisit ionj iaran UNTIL 
last .acquit i t ion jiaran DO 

BEGIN 4 to paran 4 
paraneter ;* pa ran [ to jiaran ] ; 

STESTSET.UORK.PD8510 THU, DEC 22, 1983, 11:02 RR PAGE 11 

i t r t j i r i v _ l b ( test.set, 
i c , " 
nunber.string[configuration[paraneter}] 

IF port_enable[paraneter] <> non.functional THEN 
urt_priv_ib( test.set, 

P«. 
n u i * t r j ( t ringt port .enable! paraneter)] 

w r t j i r i v _ i b ( test.set, 
sv, 
nunber_string[toj.eren-1 ] 

IF t o j a r a n > f int .ecquis i t ion j iaran THEH 
FOR fron jiaran :> f i r t t .acquis i t ionj iaran UNTIL 

(tojjaran - 1) 00 
IF ( ( speed.nask RND 

ttst_stt_sptcd[ paraneter, 
earan{ fronjiaran] 

) * reverse dev 
) THEH 
speed :• revtrsejlev OR phase.lock.bit; 

EKD; 4 to paran 4 

FOR paraneter :* 1 UNTIL naxjiaraneter DO 
test_oet_speed[ paraneter, paraneter } :* t p t t d ; 

u r t j r i v . i b t t t t t . s e t , 
nx, 
Mjnber.stringl last.aequieitionjtaran - 1 j 

END; 4 i f test.setjiresent 4 

oldjiaran.indtx : » rebuilt ; 4 assures no natch uith a paraneter 4 

ENO; 4 build test eet 4 

http://att.ttit.Mt
http://test.se
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REJECT; 
COWE HI 
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t«aaaaaaaaaaaa**ataat*aaaaaaaxaaa*aaa*aftaxa*aaaa*aaaaaa*a**aatat*aaaaa*ft 

PROCEDURE conputejipetdjtatrix; 
BEOIK 8, conpute speed natrix 8. 

BYTE epeed, 
tenp, 
fron_nun_port, 
f ronjfencnj>o r t , 
f ro njJ r ivenj jort , 
fron_lockjiort, 
to_non_po r t , 
to~denonj)ort, 
to~dnven_port, 
to lockj iort ; 

IHTEGER t o j a r a n . 
fron j iaran, 
p o r t j u n t r o l j u t s ; 

IKTEGER PROCEDURE g!t_port( paraneter, port );4 t b i t tave* epace 4 
VRLUE paraneter, port; 4 for indexing. 4 
BYTE p*rtnt>ter, port; 
BEGIN & g e t j w r t 4 

getj iort := paraneter descriptor! paraneter, port J; 
ENO; & get_port & 

FOR to j iaran :* 1 UNTIL naxjtaraneter 00 
BEGIH 4 For toj>aran & 

to_nunj»rt : » g e t j w r t (to j t f ran, nuneratorjiort); 
toldenonj»rt : « g e t j w r t (tojiaran, denoninatorjiort); 
tojJrwenjiort:» getj>ort(tojiaran, drivenjiortT; 
t o ' l o c k j i o r t get j » r t ( to j iaran, phase_lockjwrt); 

port_contnjlJ)it8 :* 
m)nerator_control_bit*[ to_mm_port ) OR 
denomnatorj:ontrol_bitt[ toj ienonjwrt ) DR 
iockj :ontrol_bit t [ ~ to^lockj iort ) ; 

configuration! tojiaran ] : « portj :ontrol_bite RND ZOOOF; 

IF euitchingjipeed(driven port] <> nonfunctional THEN 
port enable! tojiaran J := to drivenjiort AND Z0O3F 

ELSE 
portjMiable[ tojiaran ] := non.functional; 

IF tojiaran > 1 THEH 
FOR fron jiaran := 1 UNTIL (tojiaran - 1) DO 

BEGIN 4 for fronjuran 4 
speed := fast; 

fron_nunjwrt ; « getj>ort(fronjiaran, 

STESTSET.UORK.P0851O TKU, OEC 22, 1983, 11:03 An PflGE 13 

nuneratorjiort 
); 

f ronjtenonjjort := g e t j w r t (fronjiaran, 
denoninatorjiort 

fron.dnvenjiort :* get j w r t ( f ronjiaran, 
dr ive. i jwrt 

frcn. leckjiort 
); 

' g e t j w r t t f r o n j i a r a t , 
phase.lockjjort 

4 HUflERATOR PORT SUITCHIKG SPEED 4 
IF ( (to.nunjtort <> *ronjumjiort) RHD 

( t o j w t j r a r t <« nun.al) RHD 
(fron nunjwrt <= nun al ) 

) THEH " 
BEGIN 4 i f 4 

tenp := suitching_speedl nuneratorjwrt ) ; 
IF tenp <-speed THEH 4 get slouest speed & 

speed :> tenp; 
EHO; 4 i f 4 

4 DEMOfflNATOft PORT SUnCKIHG SPEED 4 
IF ( (tojtenonjwrt <> fron.denonjwrt) AND 

(to^etnonjwrt <« denon.aS) AND 
({rm_6cnmjpcn <« fernn a2) 

) THEH 
BEGIN 4 i f 4 

tenp :• e«itchifvgjipeed[denoninatorjiort3; 
IF tenp < speed THEN 4 get slouest speed 4 

speed :» tenp; 
END; 4 i f 4 

4 DRIVEN PORT WITCHING SPEED 4 
IF to drivenjwrt o fron dr ivenjwrt THEN 

BEGIN 4 i f 4 
IF ( ( t o j l r i v e n j o r t XOR fron.drivenjiort ) 

AHD'rtverte dev b i t 
) <> 0 THEN 4 reverse device 4 
tenp :• reverse dev 

ELSE 
ttnp :• euitching_speed[ drivenjiort ] ; 

IF tenp < speed THEH 4 get slouest speed 4 
speed :> tenp; 

EKD; 4 i f 4 

4 PHASE-LOCK PORT WITCHING SPEED 4 
IF ( (to lockjiort <> fron lockj iort ) RHD 

(to~lockj»rt <= lock~to_a2) RND 
(fron lockjiort <* lock to a2) 

) THEN ~ 
BEGIN 4 i f 4 

tenp := suitchingjipeed[phase_lockjiort]; 
IF tenp < speed THEN 4 get slouest speed 4 

speed := tenp; 

STESTSET.U0RK.PD8510 TKU, DEC 22, 1933, 11:03 Rti PRGE 14 

END; 4 i f 4 

4 CHECK IF NEED TO PHRSE-LOCK 4 
IF ( ( f ron. lockjwrt t> to.lockjsort) OR 

(fron driven port o to drivenjiort) 
) THEN " 
speed : = speed OR phase_loch_bit; 

testjietjipeedf fronjiaran, to Jiaran ] ;* speed; 
testjtetjipeedf tojiaran, fronjiaran ) := speed; 

EHD; 4 for fronjiaran 4 

test_setjtpeed[ tojiaran, tojiaran ] := fast; 

END; 4 for-tojSaran 4 

EKD; 4 conputejjpeed.natrix 4 

STESTSET.WORK.P08S10 THU, DEC 22, 1983, 11:03 flfl PAGE 15 

NEJECT; 
COfinENT redefine test set 
xaaa*a«aaiaaaftaftaa*aaaaaa*aaaaa*a*aaaa*aaaaafteaaat*aa*aaaa*taaaiaaa*aaaa 

laaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaat aaaaaa*ae*aaaaaaxa*xa**aaa* 

ENTRY; SUBROUTINE redefine test set; 
BEGIN 4 redefine'test.set 4 

conpute epeed'natrix; 
oldjjaran t11; 4 Hell, you have to start uith tonething 4 
oldjiaran index := rebuilt ; 

EHD; 4 redefine test set 4 
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IEJECT; 

COnnEHT preset test set 

I 
* EXTERKAL SPECIFICATION FOR preset test set 
* 
* FUHCTIOH 
* To i n i t i a l i z e the test-set. 
* 
* PARAMETER DESCRIPTION: 
t 
* INPUT: none 
* 
* OUTPUT: none 
* 
* EXTERNAL EFFECTS: 
* 
* CWWENTS: 

1 

» LDCIC DffDRMTIOH FOR prwt_1est_ttt 

" DfTIflL REFINE htNT: 
s 

PROCEDURE preset test set; ENTRY; 
KCIN A preset test set 4 

BYTE ARRAY id a r r a y M : i d size] ; 
BYTE parn," 

tenp, 
atten_w*r, 
ch atten_port; 

BOOLEAN test set changed; 
IKTEGER chanT 

paraneter, 
donain, 
port_type, 
index; 

ALPHA id string; 
OUAD nin, 

md, 

SUBROUTINE set atten; 
BEGIH 4 sct'atten & 

urt j i r iv^ ib ( test_8et , 
attenjvnbr, 
appenor_ch(fornat_reil( 

ch_rtal( ch_attenjH»rt, chan ) , 
id~etring, 
fornat_table[test_set_atten_fomat] 

neuline 
) . 
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ENO; 4 set_atten 4 

1 i n i t i a l i z e string 4 
id_string : » ADRS(id_arrey); 
id"stnng : « in i t_str ing( id_string, id_size ) ; 

c l r j ) nv_ib{ t es t_tt t ) ; 
test_setj»resent";s urtj»riv_ib( test_set, 

c l r fun, 
"IPRKSSCS" • neuline 

); 
IF test_ttt_present THEK 

readjiriv ibftest set, o i , "", i d string) 
ELSE 

id string : » ettMnd etring( id etring, 
^5.CrE0!,1.8E10;'.SE07.9.99E1l;' • 
•1,1,1,1;2,1,1,1;1,2.2,2;2,2,2,2:2,2,2,2.0;-

) ; 
IF test set debug THEN 

KGIH 4 If 4 
CRLf; USTR(id str ing) ; CRLF; 

ENO; 4 i f 4 

4 DEBUG 4 
4 DEBUG 4 
4 DEBUG I 
4 DEBUG 4 

COHrTEHT this code allou* the 1510 to avoid overwriting uaer nodified 
parameter definitions as long a* the physical test eet has not 
changed. I t nust be nodified to assure that the proper data 
is build into the paraneter definitions for poutr-on, preset, 
recall , etc. ; 

m t_Mtj* i a n g * d :• FRLSE; 
index :* 1 ; 
UHILE id i r rayl indtx] o ' ; DO 

BEGIN 4 while 4 
IF index <• old id size THEH 

BEGIN 4 i f 4~ 
IF eld.idt'index] <> id_array[ind*x] THEN 

test_set_changcd :» TRUE; 
urt disp bytet RORSfold id[index]), id arraytinde*) ) ; 

ENO; 4 i f 4 
index :• index * 1 ; 

END; 4 while 4 
tett_set_chenged :• TRUE; 4 override the above result 44 DEBUG 4 

IF test set changed THEK 
BEGIN 4 i f A 

index :» index * t ; 4 skip over seni-colon 4 

4 test-set specification frtouency l i n i t s 4 
nin :« ChV9fl( id_string, index ) ; 
nax : « CNV9fl( id~string, index ) ; 
IF ( (recall_type * presewtcal l ) OR 

(recaU"type * test r t c a l l ) 
) THEN " 
BEGIN 4 i f 4 

nid :* (nax * nin)/2; 
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FDR chan :* 1 UNTIL 2 DO 
BEGIN 4 for 4 

tet_ch_ouad( mn. ch_start_freoueney, chan); 
eet~ch~quad( nid, ch'center frequency, than); 

ENO; 4 for 4 
ENO; 4 i f 4 

4 hard (absolute] test-set frequency l i n i t s 4 
nin :* CNV9fl( id_string, index ) ; 
nax :• ChV9R( i d ' s t r i n g , index ) ; 

4 changing donains i s a kludge, but nice solution i t pain. 4 
FOR chan :• 1 UNTIL 2 DO 

BEGIH 4 for 4 
d o n a i t ^ T ch_integer( chjtonein, chan ) ; 
tet"ch_integer( Free- donain, eh_donain, Chan }; 
ch s e O e t i v e _ l i n i t t T n « , nax,~active_itart, chan ) ; 
tet ch'integtrt donain, ch donain, chan ) ; 

END; £ for & 

4 GET PRRRflETER DESCRIPTIONS 4 
FOR paraneter :> s11 UNTIL s22 DO 

FDR port type :» nuneratorjiort UNTIL phase lockjiort DO 
BEGIN4 for 4 

tenp :• CKV9A(id_striitg,iniitx); 

IF tenp > 0 THEN 
BEGIK 4 i f 4 

CASE paraneter-1 OF 4 get paran, other port 4 

END; 4 for 4 

IF suitching_speedfattenuator] <> nonfunctional THEK 
BEGIH 4 i f attenuator prtient 4 

Chan 4 u n t i l tuo test-set capability is added 4 
attenjwbr : » attenl; 
ch_attenjKirt";» ch_attenj»ort1; 
ttt_atten; 

i t t e n j w b r :» atten2; 
ch_attenj»rt :* ch_attenjiort2; 
eet.atten; 

EHD; 4 i f attenuator present 4 

eonputt_tpttdjia t r i x ; 

END; 4 i f 4 

old jiaran : « s11; 4 well, you have to etart uith sonething 4 
elcj>arafl_index :• rebuilt ; 

END; 4 p r t a t t _ t e t t _ t e t 4 

BECIH 4 c n t t 
X •11 i pom :« »Z2; 
I •21 1 p.m :« S12; 
4 112 i. pam :* >21; 
t •22 4 pam :> , 1 1 ; 

EHD; 4 C M , 4 
tenp : » p*rar.oter ducr iptort pant, 

j pprt . typ, 

IF port^typt » d r i v t n j w r t THEM 
tenp :* tmp OP. r*ver»c dev b i t ; 

EHD 1 i f 4 
ELSE 

tmp : » port_riap[ 3*port_type • t,np ] ; 

paraMter_de»criptor[parantttr, port_typt] :* Unp: 

EHD; 4 for 1 

4 GET SUITCHIKG SPEEDS t 
FOR port type : » nunorator_port UXTIL otttnuotor 00 

BEGIH~4 For 1 
tffip CHV9fl(id str ing, index); 
IF t w p • 0 THEH 

ttnp :• nonfunctional; 
•uitching_,pfed(port_type] :* tenp; 

IF t u t M l oebog IHEH 
BEOIH 4 I f dobuj 4 

USTR(-ttot-Mt(f/t): •); 
UH£X(old_par»n_ind(«); 
HHEXtntu_earan-indtx); 
CRLF; 

EKO; I i f dobug 4 

IF H i t u t dobug IHEH 
BEGIN 4 I f dtbug t 

CRLF; 
USTRi'cooputo t u t >rt , p u d ; 
CRLF; 
FOR fro»_paran 1 UHIU naxjaraneter DO 

BEOIH 4 for froo_por*n I 
UHEX( f r o n j w m ) ; US1R(" " ) ; 
FOR to^aron ;> 1 UHTIL noxjiironoter t 

BECIH I for to_p.ran & 
W£X(t«t_Mt_tp«tdI f ron jaran . 

to_paran 

); 
EHD; 1 For to_paran I 

CRLf: 
EHO; & for froo_parao L 

CRLF; 
EHD; I i f dobug S 

I DEBUG I 
I DEBUG I 
I DEBUG 1 
I DEBUG 4 
4 DEBUG I 
I OEBUG I 
I DEBUG I 
4 DEBUG 4 

4 DEBUG I 
I OEBUG 4 
I DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
I DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
4 DEBUG 4 
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PROCEDURE control datajlroc tine( channel ) ; 
VRLUE channol; IHTEGER channel; EXTERHflL.L; 

PROCEDURE array datap( ch ) ; VALUE ch; IHTEGER ch; EXTERHflL.L; 
PROCEDURE tdr check; EXTERHRL. L;. 

STME.U0RK.PDBS1O IHU, DEC 22. 1983, 11:03 fln 

H6JKL,P,"tine" 
BEGIH 

COnnEHT 

* This nodule contains the code For the THE D M A I H and GflllHG function! 

* things to do 
* conbine and place in subroutine the HPYE and save in nenory ?? 
* replace preenpt m npy_array, f f t u n , etc uith preenpt and rtad 
* ~ array f i f o 
t l t t m i u t»ix**»*»x»i»»l«»**tf»ei»»its*tM«« ttt**»*t*tta**al 

•FILE 
HFILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 

cdebug.uork; 
f tem.uorx; 
ftem2.uork; 
ftern3.uork; 
fdatap.uork; 
fut i l .uork ; 
futil2 . ua rx; 
fkemel.uorx; 
fkemelR.uork: 
fchdata.uork; 
cchtabie.uorx; 
fchtablc.Hork; 
fchtab2.uork; 
fnenngr.uork; 
fsizc.uork; 
f s t i w l i . u o r h ; 

iDEBUGl 
iDEBUGl 
UEBUGS 
8DEBUGJ 

icurTent_entry_chi 
lch_quad. ch_rtalA 

PROCEDURE copy uier3( fron addr, to addr, size ) ; 
VRLUE fron addr, to addr, size; 

DOUBLE f r m «Mr, to addr; IHTEGER 
PROCEDURE i f f t ( a d r ) ; VALUE adr; 
PROCEDURE f f t ( a d r ) : VALUE adn 
PROCEOURE fftun(adr); VALUE adr; 
RERL PROCEDURE BESI(x); VALUE x; 
REAL PROCEDURE SORI(x); VALUE >; 
REAL PROCEDURE SlN(x); VALUE x; 
REAL PROCEOURE COS(x); VRLUE x; 
SUBROUTIHE nPYE_ptr«; 
SUBROUTINE nPYEjjtr; 
SUBROUTIHE nPYE; 
SUBROUTIHE DIVE J t r ; 
SUBROUTINE fetch CKVEI; 
REAL PROCEDURE CnV2E(»); VALUE x; 
SUBROUTINE nagE: 
SUBROUTINE angE; 
SUBROUTINE DVP.2; 
SUBROUTINE fst t r i g long; 
SUBROUTINE fst t r i g ; 
SUBROUTIHE array correct; 
SUBROUTINE array elec length; 
EXTERNAL REAL TuoPi, Pi; 

DOUBLE adr; 
DOUBLE adr; 
DOUBLE adr; 
REAL x; 
RERL x; 
REAL x; 
REAL x; 

size: EXTERNAL; 
EXTERNAL. L: 
EXTERNflL.L; 
EXTERNAL. L: 
EXTERKAL: 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERNAL; 
EXTERHflL; 
EXTERNAL; 
EXTERNAL. L; 
EXTERHflL. L; 
EXTERNAL; 
EXTERNflL.L; 
EXTERNflL.L; 
EXTERNAL. L; 
EXTERHflL. L; 

3Ilr,E.UOAK.ros510 

DOUBLE dp_scr_array_tine, 
dp_scr~array_f req, 
ehlrp_array,~ 
• tln_array, 
gate%rray, 
pre_gate_array, 
post_gate array, 
old FeTs;~ 

INTEGER nun j i t s , 
'chan, 
donain, 
gatejionain, 
stin? 
f lag ; „ — 

Fo, Fs, 
gate cen Fs, 
xO; " " 

INTEGER COHSTRHT inpulse : 
nop :* 0, npy 

THU, DEC 22, 1983, 11:03 An PflGE 2 

REAL 

(conputed dc values^ 
inpulse_tdr, 

= 1 , sun := 2; 

GLOBAL 
INTEGER TRBLE tine uind := 0, 6, 13; 
IHIEGER TABLE pre'uind :• 4; 
INTEGER TABLE gitt'uind :* 2, 5, S, 
IHTEGER TABLE gate"si!e :* 2, 2, 5, 1 

Sdebug& 

STlnE.u0RK.P0S51O THU, DEC 22, 1983, 11:03 An PAGE 3 

x*xs****R*t*aiiaft**S!tftt*tt**i*itsi*ft*xit»*ftX*x*s«ftii 

EHTRY; PROCEDURE tdr check; 
BEGIN 

OUAD step , 
pts ; 

p t i := OUAD(nunber_of j j o i n t s ) ; 
step:>(( 2 * ch_quad( eh_ctnter_frequency ,current_entry_eh ) ) 

- ch'quadi ctTstjrt frequency , current entry ch ) )/ pts; 
IF step < 'SOOCCCO THEN i tep J 4 5 0 C W O O ; 
urt_pnv_ib_source_freq( step, pts * ,tep ); 
t e l l ( tdr_freq_change ) ; 

COnnEHT — beuare of 8350 reounding problens 
conpute and conparc old and neu start/centers ; 

EHD tdr check; 

http://futil2.ua
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t*aiekK*ttaa«*ft*t*a«aaea**aaaaaaia*a*aaaataataaieaaaafttIiaaa*ftaaa 

**tt**tataeataaeaiaaa*aa«at«eaaaaaataaaa*a*taatasa*a*aaa*aaaeeaaaaaaaaae 

PROCEDURE control datajlroc tine( channel ) ; 
VALUE channel! 
IHTEGER channel: ENTRY: 
BECIH 4 control datajiroc tine 4 

f l a j := 0; 
EHD; 4 control_dataj>roc_tine 4 

STIHE.U0RK.PDS510 

DOUBLE PROCEDURE eye frac(x); 
BECIH 
BYTE xexp=x+3, exp; 
DOUBLE xd"x; 

THU, KC 22, 1913, 11:03 An PACE 5 

exp :• xexp+1; 
xd : 3 xd AHD XFFFf FFOO; 

eyejrac := IF exp<0 IHEH ARIGHT(xd.-exp) ELSE ALEFT(xd.exp); 

EHO cyc_frac; 

STH1E.II0RX.PD8510 THU, DEC 22, 1983, 11:03 AH 

1 conpute_dc_value i s a copy of Dave's routine Fron his report 

1 Averaging the p t - 1 , pt_2 values uould provide nore dc s t a b i l i t y , and 
* inprove baseline s t a b i l i t y also, 
* Probaby a f i x value exp averaging that i s reset on any control_tine 
* changes and on neaiument restart, and ????"???7 

a*a»*attftxaaaa*aa*asaaift*»**aft**xa*ata*ft*a****«a*t*i**t*****fttx**aa*aa*e 
end of eoment; 
PROCEDURE conpute dc value; 
BEGIN 
RERL x l , y l , 

x2, y2, 
x_delta, x teno. 
raduis, x je i r ter ; 

ASSEABLEt HOVE.L dp scr array freq, R S ; 
JSR fetch CHVE1; ROVE.L RO.xl; rXM.LR1,y1; 
R O O . U st.eeT 
ISR fetch.CHVEl; BOVE.L R0,x2; HOVE.L Rl ,y2); 

I f ABS( (x_delta : « x2 - x1 ) ) >.001 THEN 
BEGIN ~ & x seperation enought to aviod noise or DIV by Zero 4 
x center :• .5 *( x2 • xl • ( y2 * y l )« ( y2 - yl ) / ( x.delta ) ) ; 

4 DANGER x2 • xl problens 4 
x tenp :> xl - x center; 
raduis S0RT( ( x tenp«x_tenp ) • ( y1«y1 ) ) ; 
xO : « x center a ( IF yKO THEN raduis ELSE -(raduia) ) ; 
EHD 

ELSE 4 signal too snail or too close & 
xO ; x1; 

CHV2E( »0 ) ; 
RSSEnBLEt BOVE.L dp scr array t ine, R8; 

HOP; 
HOP; 

EHD; 

HOVE.U 'HO, (R8)t; 
HOVE.U RO, (R8)»; 
IHTVE.U >1, (R8)t ) ; 

REAL PROCEDURE conpute tgO value; 
BEGIN 
REAL delta ang ; 

RSS£nSLf( HOVE.L dp scr array t i n e , R8; 
HOVE.L <R8K" RO; HOVE.U (R!)t, 
JSR DIVEjltr; 
JSR angE; 
ROVE. L RO, delta_ang ) ; 

conpute_tgO_value := delta_ang / ( 360. * Fs ) ; 
END conpute~tgO~value; 

STIHE.UORK.PD8S10 IHU, OEC 22, 1983, 11:03 Rn PACE 7 

• sun in ran, portion of steo response 
* see Dave's report pa6,7, thia ie presently only the linear portion 
aaa*aiai«*a*aaa*aa»a»«*«»«*i»t»a*a«se«*«a«*»a*«*«a»aa»«»*a*»aaia*ae«««a« 

PROCEDURE td ranpfadr, FsTo, FsTs, pts); 
VALUE adr, FsTo. FsTs, pts; 
DOUBLE adr; RERL FsTo, FsTs; IHTEGER pts; 

BEGIN 
DOUBLE ptr12 • REGISTER 12; 4 freeae use of R12 4 
REAL t , correction; 

t : « FsTo; 
ptr12 : « adr; 

REPEAT pts 00 
BEGIH 
correction :• ( xO ' t ) ; 
RSSEflSLE ( HOVE.U .HO, (R12)': 

ROVE.L correction, RO; 
HOVE.L (R12), Rl; 
SWAP RO; 
SUflP RO; 

1 :> t i FsTs; 
EKO pts loop; 

4do the H(O) * Fa * T ranp correction 4 

4 clear inag part 4 

JSRX ADD2; 
HOVE.U R0.(R12)«; 
HOVE.U RO,(R12)< ) ; 

tbecones Fsl 4 



979 
4,641,086 

980 

STIll£.U0RK.Ptl!51O TMU, DEC 22. 1983. 11:03 Hn PRGE 8 

aaeaaaaaaaaaaaaeaaaeaaaaeaaasaeaa 

PROCEDURE array npyt adn, adr2, pts); 
VALUE adrl,adr2, & mput1, input2 { output )& 

pts; IKTEGER pts; & array Sl2e 8. 
DOUBLE Sdr1,adr2; 

BEGIN 
INTEGER loopctr « REGISTER 7; 
LRBEL loop, tost; 

ASSEMBLE! 
IIOVE.L adrl, R8; 

HOVE.I adr2, 
IIOVE.L RIO, 
nOVE.U pta, 
TOR test; 

R10; 
R13; 
loopctr; 

loop: JSR 
SURP 
SIMP 
NOP; 

test: OBRR 

"Pr£_ptrt; 
RO: 
RO; 

loopctr, loop 

HOVE.U RO, 
nOVE.U RO, 
novE.u «1, 

<R13)t 
(R13)< 
<R13)t; 

preenpt; 
ENO array_npy 

3TWE.U0RK.P08S1O IHU. DEC 22. 1983. 11:03 Ml 

PROCEDURE array zero inagladr, pts ) ; VRLUE adr ,pts : 
DOUBLE adr; 

BEGIN 
IHIEGER loopctr=REGISlER 7; 
LRBEL loop, test; 
RSSEHBLEt 

HOVE.L 
nOVE.ll 
BRR 

loop: ROVE.U 
HODO 

test: D6RR 
EHD array_zero_inag 

CD1WENI 

adr, R8; 
pts, loopctr; 
teat; 
"HO, (R8); 
>b. RS; 
loopctr, loop 

la>*aaia«si*aaa**ai**>«*a***tft*a»aaaatia*aaat 

SUBROUTINE array zero; 
BEGIH 
LABEL loop, test; 
RSSEnBLEt 

BRA 
loop: novE.u 

IIOVE.il 
BOVE.U 

test: DBRA ' 
EHD arrayjuro; 

PROCEDURE user! zero! addr. mart); 
"VALUE addr. mmb; DOUBLE addr; INTEGER nunb; ENTI 

BEGIN 
RSSEnBLEt nOVE nunb. R4; ROVE.L addr, R11; BSR array.zero ) ; 

EHD user3_zero; 

test; 
>H0,(R11)«; HOP; 
»H0,(R11)<: HOP; 
•H», (R11)»; 
M, loop 

STinE.UORK.PDBSIO TNU. DEC 22, 1983, 11:03 An PAGE 10 

*t«aataeat****t*tta*ta*at**a*a»i*iaaaaaaiee**ttaat** 
builds the chirp array — builds i t i n three stages 

stage 1 the zero pt 
stage 2 the f i r s t and last segnents uhich are ni r ror inaget 

and are pts - 1 long 
stage. 3 the niddle segnent is 2eroed out - - th is i s size*l-2*pts 

eaaa*aa«**ttt*i*tit*i»tift**ta**a*taa***ta*t**tl*a***a**ia»»t*«*aaast*** 
end of connent; 
PROCEDURE build chnpt adr, pts, FsTs ) : VALUE adr, pts, FsTs; 

DOUBLE adr, FsTs; INTEGER pts; 
BEGIN 
INTEGER POINTER ptr11«REGISTER 11, ptr12»REGISIER 12; 
DOUBLE ang delta-REGISTEK 5, ang_inc*R£GISTER 6, ang*REGISTER 7; 
INTEGER loopctr *REGISI££.4; 
LABEL loop, teat; 

STPNTRtptrll, adr); STPHTR(ptr12, adr»6144); 
RSSEnBLEtl10VE.il =r»,(R11)i; ROVE •H«X», (R11)t ; 

nOVE.U •H1,(RI1)< ) ; 1 set f i r s t val « 1.0i 

ang_delta := -Fsls; 
ang~inc :» ang : « RRIGHTtang delta,1); 

RSSEnBLEt 
HOVE.U p t i , loopctr; 
SUB (1. loopctr; 
BRA test; 

loop: ROVE.L ang, RO; 
SUflP RO; 
SUA? RO; 
ROO.L ang delta,ang_inc; HOVE.U 
RDD.L ang~inc,ang; nOVE.U 
HOP RO;" ROVE.U 
SUAP RO; nOVE.U 

test: OBRfl loopctr, loop 

t R11 is f i r s t segnent & 
& R12 is last segnent & 

ROVE.U 

JSR fst t n g l o n o ; 
nOVE.U "RO, (R11)t; 

RO, (RI1)<; 
•HO, (R11)»; 
•HO, -(R12); 

«0. -(R12); 
RO, -1R12); 

8anag& 
i n a l i 
4>xp & 
8*xp & 
Breali 
&inag8 

RSSEnBLEt 
nOVE.U =01024, loopctr; 
SUB.U pts, loopctr; 
BSR array_zero 

i f f t ( a d r ) ; f f tun (adr); 

EHD bulld_chirp; 

ADD.U «1, loopctr; 
SUB.U pts, loopctr; 

I All i s adr, R4 count 8. 

8. includes a preenpt & 

STinE.UORK.PDSSlO W U , DEC 22, 1983, 11:03 An PRGE 11 

end of connent; 
SUBROUTINE npy chirp; 

BEGIN 
LABEL loop, test; 
IHIEGER loopctr*REGISIER 4; 
DOUBLE ang delta=REDIS1ER 6, ang_inc=REDISTER 6, ang=REGISTER 7; 
RSSEnBLEt 

BRA test; 
loop: nOVE.L ang, RO; JSR fst trig_long; 

nOVE.L R11. R8: 
JSR RPYEjitr; 
SUAP RO; HOVE.U 
SUAP RO; novE.u 
A00.L anguine, ang; nOVE.U 
ROO. L angjlelta, ang_inc; 

test: DBRA loopctr, loop ) ; 

CLR.U Rl; 

RO. (R11)«; 
RO, (R11)t; 

(R111-; R1 

EHD npy_chirp; 

http://nOVE.ll
http://IIOVE.il
http://RSSEnBLEtl10VE.il
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IEJECT;COnnEKT 
asai*ait*a*tiiaattaste*ae*taaieaaaaaaaaaaaaa«eeaaaai*e«aaaaet*aaaaa**ai* 
aaaaaexaaaaiiiitaaaaaaaaaaaaaiaaeeaaaaaaaaaaaaaaaaaaaaiaaaaaaaaxiaaiaaaa 
end of connent; 
PROCEDURE chirpxfn(adr1,adr2,pta.FoTe,FiTd,FoIe,FoTo); 

VALUE adrl,adr2, ( air ptr to acr and chirp arraya ( 
pta, & It of freq pta available , I of tine pointa & 
faTa.FaTo, ( FreqStepTineStcp, FntqStepTinelnit product, ( 
FoTs.FoTo; t FreqlnitlineStep. FreqlnitTinelnit producta & 

DOUBLE adr1,adr2: 
INTED£R p t t ; DOUBLE Fill ,File,Foil,FoTo; 

BECIH 
DOUBLE an; delta-REGISTER S, anj inc.REGISTER 6, ang-REGISTER 7: 
IHTEGER POWER ptm-REGISTER 11, ptrl2xR£CISTER 12; 
IKIECER loopctnREGISIER 4; 

1 the actual cnirp-2 coda ( 
( oec OAVE'S paper ( 

ang_delta :> Fall ; 
ang_inc :• ang :> Folo • n*IWT(an«_e«ita,1); 
ang_ine : « ans_inc * ang_delta; 
loopctr: apte-1; 
STPNTR(ptr11-,»drU6); 1 akip f i r e t npy — i t io by one ( 
npy_chirp; 

RSSEBBLEt nOVE.U 
BSR 

•01024, loopctr; 
*rray_zero 

H.U pta, loopctr; 

( includes a preenpt ( i f f t ( a d M ) ; f f tun(adrl ) ; 

(MIC: UHSCAARBLIKG HOT REQUIRED IH CHIRPXFn IF fl SECOND 
FFT IS URITTEN THAT ACCEPTS SCRRMLEO INPUTS.1 

array_npy( adr2, adrl , 1024 ) ; 

f f t ( a d r l ) ; f f tun(adrl ) ; 

( CONVOLUTION i 

( includei a preenpt I 

STPHTR(ptr11, adrl) ; 
angje l ia :« FaTi; 
ang.inc :* FoTa • RRIGHl(ang_delta,1); 
loopctr: «pto; 
npy_chirp; 

EHD ehirpxfn; 

ang :s Folo; 
Inpy by doun chirp ( 

STlK.UOAIt.PDSSIO 1HI. KC 22, 1N3, 11:03 All PACE 13 

"generate a uindou array • 
eaaaaaaaaaaeaaaaaaaaaaaaai 

REAL PROCEDURE td_uindou(adr, u i n d j a m , node, pts, opt); 
VRLUE adr.ulndjam.node, ( array adr, uindou parn, nodal 

pts,opt; ( nunbtr oF data pts.4 
DOUBLE adr; IHTEGER uind j a m , node, pts, opt; 

KGIN 
REAL parn,X,C,FK,Slin,nom; INTEGER H; BOOLERH rect; 
DOUBLE POIHTER ptr12-REGISlER 12; 
CDHKEHI node 

0 BASEBAND 
2,3 PRSS BAND 

IF "Ode • tdr d 
JUT:<.; 

RF.RF-EHV ; 

lin IHEH « :• 0 ELSE H:« -MICHTtpta-l, 1) ; 

FH :• 2.0/REALtpta -1 ) ; 
IF node > tdr.donain IHEH FN : - .5 > FN; 

rect :* ( uind j a m « 0 ) ; 
pam :> REAL( u i n d j a m ) ; 

( r f nodosa 
(basebands. 

nom:>1./B£SI(pam); 

3TPNTR(ptr12.adr); 
tCPEfll pte DO 

BECIN 
X:"Rai(»)«FN; 

Ibesi and Sqrt do not use rej124 
(canpute/atore uindou loopt 

IF (H>0) OR rect THEH G:'1.0 ELSE 
C:»BESI( pam " SORT! 1 - X»X ) ) 

IF opt ' sun THEH BEGIN (aunt 
IF NX) RHO node'tdr donain IHEH G:-2."G;(iH>uble for non dc terns! 
SMl:-JuHtO; EHD; " 1 HOVE " ? ? 1 

CNV2E1 G ) ; 

IF opt « npy THEH RSSEHBLEt HOVE.L R12.RS; JSR BPYEjtr ) ; 

RSSEHBLEt SUAP RO; ROVE.U R0,(R12)*; SUAP RO; ROVE.U RO,(R12)t; 
RDD.U I I , H ; ROVE.U R1.(R12)« ) ; 

ENO pts loop ; 

preenpt; 
td_uindou:*SUT1; 
EHD td uindou; 

STIBE.U0RX.PDS51O 
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aaaaaaaaaati itaaaaaaxaaaaaa 

P R O C E D U R E td stin[adr,stin,pam,node,pta); 
VALUE 4dr7stln,pam, 8. array adr, at in, uindoupam & 

node,pta ; i uindou node, I oF freq p t i , i n t pt pooitA 
DOUBLE adr; IHTEGER pam,stin,nodc,pts; 

B E G I N 
connENT s u n o I B P U L S E 

1 STEP 
2 SQUARE UPVE ENO; 

REAL G1,C0,C,GS: 
I H T E G E R P O I N T E R ptcsTRtGISIER 12; 
I N T E G E R N; 
BOOLEAN RERLG; 

G1:*td_uindou(adr,pam,node,pts, sun); (create uindou f i r s K 
(rtnenfoer area i 

(TCnPEHSfltf FOR LACX OF 1/H IF i f f t t 
G0:a 1.0/tC1*1024.); (Nornaiize to h e i e h t . i 
GS:«-1.0/(1024.*TuePi); ( f o r etep \ area is 1 , no nomalizing neededl 

STPNTR(ptr12.adr); H:»0; 
REPEAT pts DO BEGIN 
REflLC :• TRUE; 
IF st in > inpulse THEN G :» SO 
ELSE BEGIN IF HoO THEN BEGIN t:"GS/REAL(»); REALG :> FALSE; END 

ELSE G:«X4vOO0OF( (1/20411; END else ; 

CHV2E( G ) ; 
I F HOT RERLG THEN (renove ( (zero real ie 1 / j i 

ASSEnBLEtSUAP RO); i poor nan's 1/ j suap real/inag ( 

' RSSEHBLEt "OVE.L R12.R8; JSR RfVEjtr ; 
SUAP RO; ROVE.U A0,(R12)<; SUAP RO; ROVE.U RO,(R12)t; 
RDD.U 41,H; ROVE.U Rl ,(«12)t ) ; (create uindou/ltini 

END loop; ( ovcratore uindou ( 

ENO td s t i n ; 

S1IRE.UORK.P08510 THU, DEC 22, 1983, 11:03 An PACE IS 

REJECT; COnnfNt 
aaiaitiaa«**»a«saaaaa»aai«iaa«i«aaa«»a«a«eeaaiaeaal*aa*aaaaaaaiia«aaaiti 
aaaaaaaa*aaa*aa*aaat*aia«i*a««»«»a««*aaaaa«aa«aaeeaaa«a«a«*aaaaaiaasltai 
end of connent; 
PROCEDURE do tine donain; 
BEGIN 
REAL To, Is , top; 

DOUBLE Folo, FoTs, FsTo, FsTs, phaae ; 
INTEGER uind ; 

To :« RERLt chjuadt ch_start_tine , chan ) ] ; 
Ts :« RERLt ch'quadt clTcenter t ine, chan ) ) - To ; 
To :• To » I f - l l ; Ts" :* Ts * 2B-15 / REflLt n u n j t s - 1 ) ; 

FoTo :* cyc_frac( Fo * To ) ; 
FoTs :* cyc^fract Fo * Ta ) ; 
FeTo : » cye^fract Fa * To ) ; 
FsTs : » eye fract Fs * Ts ) ; 

tf o has special val in Env ( 

i add freq / tine / uindou / s t i n change test ( 
( here or in calling routine — for gating use ( 

IF FsTs « old_FeIs THEK BEGIN old.FsIs :• FsTs; flag :* 0; EHO; 
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•EJECT; 
I f (nenory stolentchirp array, td chirp arrays i d , (6144aarray size)) 

OR ( flap, * 0) ) RHD (chirp array > 0) IHEH 
BECIH 
t e l l t eonp_1ine_coeff ) ; 
build_chnp( chirp_array , nonjus, f , I s ) ; 
I f donain * tdr donain IHEH 

BEGIH stin := ch integert ch tdr stinulus type , chan ) ; 
EHD 

ELSE i t i n e donain denaiivS. 
SEGIH 
stin : = inpulse: 
EKD; 

uind :* tine_uind[ ch_inteoer( ch_tine_uindou, Chan ) J; 
atln_array :» chirp_array • 6144; 
td_atln( ltin_array , s t i n , uind, donain, nunjits ) ; 
clear neesage( conp tine c e f f ) ; 
EKD; 

IF chirp array « 0 THEH 
BECIH 

IF donain = tdr donain THEH 
BEGIH 

4 correct dc phase for phase offset 4 
phase := OOUBLEfch realtchjtfiase offset. Chan) « -728.17778 ) ; 
RSSEHBLEt HOVE.L phaae, RO; S2««1S / 360 4 

JSR f l t . t r is ; CLR.U R1; 
HOVE.L dp scr array t ine. RS; 
JSR RPYE_ptr; 
HOVE.L dp scr array t ine, R8; 
SURP RO; ROVE.U KO, (R:)<; 
SUflP RO; HOVE.U RO, (RS)'; 
SURP RO: HOVE.U Rl. (RS) ; 
HOVE.U Rl.RO; HOVE.L RO, aO ) ; 

tgO :* conpute tgp value ; 
EHD; 

array_npy( otin_array, dpjc^array^t ine, nun_pts ) ; 
iuindou / s t i n & 

chirpxfn( dp ecr array tine, chirp array, nunjjts, 
FsTsT fsTo, Fols, FoTo ) ; 

IF donain = tdr donain THEH 
BECIN 
IF s t i n * inpuise_tdr THEN 

array_2ero_inig(dp.scr_array_tine, nunjts ) 
ELSE td_ranp( dpj!cr_array_tlne, Fs*(To-tgO),Fe*Ts, nun_pts): 

END tdr_donain cleanup ; 

release auxiliary nenory( chirp array , t d chirp arraya id ) ; 
ENO 

ELSE 
uam( exceeded_available_nenory ) ; 

STIRE.U0RK.PO851O 

EHO do tine donain; 
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REJECT; COnnENT 
satlftti****it**a*«*i*t«*taax(attttia*tt*«*aii*aa*a*a*aaati*ttaateaaaaaa* 
a*ta*ta**l»*ia**t*ttt**taKttt*aiit»aKa«ta*«at«alt»**a*t«xata*ttta*aa*aaaaa end of CDnnent: 
PROCEDURE build_gate( gate_adr, pts. gate_pam, real_only_flg ) ; 

VALU£"gate adr, gate_pam, pts, real only f i g ; 
DOUBLE gate adr; INTEGER gatejam, pti; BOOLEAN'real only f i g ; 

BEGIN 
INTEGER loopctrxREGISTER 4 ; 
DOUBLE tenp12=R£GISIER 12; 8, prevents local use of R12 8 
DOUBLE exp_etep, 

exp j a m , 
tenp = expjiam; 

REAL Go, GoFs, GnFs, GspanFs, 
P1_0, _ 
siii_step, sin'den, 
sin~real, 
n real; 

INTEGER n, loop, 
nant_pt_0 - pt_0, exp_pt_0 = pt_0 * 2; 

p t l :• ( (pts-1)/gate_si2elgate_parn]) t 1 ; S71AX. GATE -TOR node??4 

GoFs:* Fs » ( Go := REflUch quadfch gate start , chan))«1»-1S ) ; 
GnFs:« Fa « ( 2.0 » REflUch puad(ctfgate~center,chen))>1e'-1S - Go ) ; 
IF (GspanFs : » GnFs - GoFs ) > 1.0 THEK "GspanFe: = 1.0; 

pt.O := GspanFs / 1024.; 
sin step :* Pi • GspanFs ; 
sin_den := Pi « 512. ; 

4scaling f f t ?????'» 

iacaling f f t ? ' ? ? ' " ! 

IF real only f i g THEN 
BEGIN pt_0 :« pt_0 4 2.0 ; sinjfen :* »inden / 2. ; ENO; 

gate_cen_Fs : » ( GoFe * GnFi ) / 2. ; 
exp_atep exp_parn := cyc_frac( -gate_cen_Fs ) ; 

ASSEHBLEI HOVE.L gate adr, R12; lulVE.U pts. loop; 
HOVE.U = H 0 , (R12)'; SUB.U »1, loop; 
HOVE.U n a n t j t 0,(R12)»; HOVE.U 1 1 , n; 
HOVE.U exp_pt 0, (R12)i ) ; 

S 1 M E . U 0 R K . P 0 8 5 I O THU, DEC 22. 1583, 11:03 AH PAGE 19 

REJECT: 
REPEAT loop 00 

BEGIN 
n.real:= REAL! n ) : 
sin^real := SIN( ain_,tep * n_real ) / (sin_den * n_real) ; 

8 SIK does not use R12 — reurite this ness & 
RSSEHBLEt HOVE.L exp pare, RO; J S R f i t t r i g long; 

CLR.U -(ST; HOVE.L RO, -(S); 
HOVE.L sin real, RO; JSR CNV2E; 
HOVE. I S . " R 8 : JSR nPYEjtr; 
S U A P SO: novE.u RO, (Ri2)«; 
S U A P RO; HOVE.U RO, (R12)»; 
ADD.U 16, S; nOVE.U Rl, (RI2)< ) ; 

n :* n • 1 ; 
exp_pam :• 
END loop; 

exp_pam * exp_atep; 

ASSEnSLEt IIOVE.L R12, R11; 
ROVE.U "D1024, loopctr; 
BSR array_zero ) ; 

8. zero f i l l 8. 
SUB.U pts, loopctr; 

& R11 i s adr, R4 count & 

td_uindou( gale_adr, gate_uindt gate_pam ] , tdrjionain, 
pts, "npy ) ; 

f f t ( gate_adr ) ; 

END b u i l d j a t e ; 

f f tun( gate_adr ) ; lanly the real part usedS, 
4 perhapa shorter tmy 8, 
4 includes a preenpt 4 



985 
4,641,086 

986 

STIK.UORK.P01S10 IHU, KC 22. 1JJ3, 11:03 Kl PRCE 20 

• EJECT; COWIER! 

end of connent; 
PROCEDURE gate! data adr, gate_adr, pta, r t a l . o n l y . f l g ) ; 

VALUE data adr. gate adr, pta, r t a l only f i g ; 
DOUBLE data"adr, jate'adr; IHIEGER pta; BOOLEAN r i a l only f i g ; 

IECIH 
LRBEL txp laat,loop, t t a t ; 
IHIEGER o f f i e t ; 
IHIEGER loopctr-REGISIER 4; 

offat t : » fi * pta; 
RSSEHBLEt 

nOVE.L data adr, R11; 
nOVE.U '01024, loopctr; 
BSR array_zero 

IF real only f i g IHEH 
RSSEnBLEt 

HOVE.L data adr, R11; 
HOVE.U (R11). 10; 
BVC txp t t a t ; 

txp tnt:nOVE.U HO, 

& 2tro f i l l data arrayA 
ROO.U o f f a t t . R11; 
SUB.U pta, loopctr; 

I R11 io adr, R4 count I . 

ROO.U 
SUB.B 
ROO.B 

) ; 

i h a l f l i t pl??L 
•4, R11; 
•1. *0; 
•1, RO; 

f f t ( data.adr ) ; 

RSSEnBLEt 

HOVE.L 
HOVE.U 

(R11) 

fftunt data_adr );*\ include! a preenpt I 

f a t t adr, RIO; IBM. L data adr, 
«01024,l4K«actr; HOVE.L II. 

IIOVE.L RS; 
BTST •00, r t a l o n l y f i e ; 
BEQ t t a t ; i i f f i g f a l t t (0) branch 1 
HOVE.L •HOFFFF, RS; &rtal data only naonf. 
BAR t a t t ; 
HOVE.L (Rl)«, HO; HOVE.U (Rl) . . R1; 
RHO.L R5, RO; 
CLR.L R2; 

(R10)t, 
•no «2. 110; 

HOVE.U 
R2; 
(R10)t, «2; ROVE.U (R10)a, R3; 

JSR HPYE; 
SUAP RO; ROVE.U RO, (A13)t; 
SUAP RO; HOVE.U RO, («13)»; 
HOP; 

RO; 
BOVE.U R1, (R13)<; 

OBRA loopctr, loop ) ; 

i f f t t data_adr ) ; f f tunt data.adr ) ; 1 includta a prttnpt I 

EHO gate; 

SlIK.UOK.PttSIO IHU, KC 22. 1913. 11:03 Ml PAGE 21 

• u i l l at f i r a t uat a f f t t i z t array ( adr ) but a f t t r gating only 
* tht f r t q t i z t array tltnenta u i l l bt uaed 
aaiaaaaaaaaaaatataaaaaaaaataaaaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
end of conntnt; 
PROCEDURE ouild_oate_eonp[ adr, pta, gatejiam, real_value_onIy); 

"VALUE adr, p t i , gete_oam, real~value~only; 
DOUBLE adr; INTEGER gatejiam, pte; BOOLEAN real value only; 

KCIN 
DOUBLE tenp, 

ang.dtlta=REGISIER S, angxRECISTER <; 
INTEGER loopctr • REGISTER 7; 
LABEL loopl, loop2, t e a t l , teat2; 

1 - eyc_frac( ]ate_cen_Fa * Fo / Fa ) ; 
1 - cyc~frac( }ate^cen~Fo ) ; 
• tenp; 

tenp 
ang_delta ; 
ang 
RSSEnBLEt 

HOVE.L adr, *13; 
ROVE.U pta, loopctr; 
BRA t e i t l ; 

loopl: ROVE.L anj, HO; JSR fat t r i g long; 
SUAP NO; HOVE.U HO, (R13)»; 
SWP BO; HOVE.U HO. (RI3)<; 
ROO.L tavjj leita, ang; ROVE.U (R13)<; 

t e o t l : DBRA loopctr, loopl 

1d_uindou( adr, prt^inatt. fatt_aam I, donain, p t l , any ) ; 

fatct adr, gatt_array, pta, rt«i_vaiue_only ) ; 

RSSEnBLEt 
HOVE.L adr, 110; 
ROVE.L R10, R13; 
ROVE.U pta, loopctr. 
BRA te<t2; 
novE.L (R10)<, RO; HOVE II (RIO)*, Rl; 
JSR nagE; 
ROVE.L "F1.0, Rl; JSR DVR2: 

ROVE U •HO, (R13)<; 
SUAP RO; ROVE U RO, (R13)t; 
SURP HO; HOVE u RO, (R13)t; 
DBRA loopctr, loop2 

prejale_array :* adr • array_sije; 
tdjiindo»i( prejate_array, pre>intigatej>an»i, donain, pta, nop ) ; 

EHD buildjgate_conp; 

STWE.WWK.PMSIO THU, DEC 22, 1983, 11:03 HI. PAGE 22 

•EJECT; COnnEHT 
i * t . i * * * * * i i i * * * * * * * * t * * 
end of connent; 
PROCEDURE do.gating; 
BEGIN 
INTEGER gatejiam; 

IF ( nenory_stolen(gate array, td_gate arraye_id, 2*6144) OR 
(flag * 0) OR (gate'donain N donain) ) AND (gate array « 0) THEH 
BEGIH 
t c l l ( conpjgate_coeff ) ; 
jate_pam :* ch_integer( ch_gate_«indou , chan ) ; 
build_gate( gate'array, nun j i t s ' , gatej»arn, donain«tdr_donain ) ; 

p«t_gate_array :=x gate_array • £144; 
buildjate_conp( pbtt_gate_array, n u n j t t t , 

5ate_parn, e»snain»tdr_do»ain ) ; 
gate donain :* donain; 
clear nettage( conpjjatt_coeff ) ; 
ENO; 

IF gate array • 0 THEN 
BEGIN 

IPre conpt 
array_npy( prejjate_array, o^.ecr^array.tint, nunj i t t ) ; 

gate( dp_icr_array_tine, gate^array, 
n u n j i t i , donai»*tdr_donain); 

tfott Conp 4 Ureal npy& 
array_npy( pott_gate_array, dp_tcr_array_tint, nunjrts ) ; 

rtleaee auxiliary nenory( gate array , tdjete_errays_id ) ; 
END ' 

ELSE 

uam( exceeded_availahle_ntnory ) ; 

END d e j a t i n g ; 

SURE. UORK. PD8510 THU, DEC 22, 1983, 11:03 Afl 

* HISTORY 

* 1/9/83 — error in conputing Ft fixed 

end of conntnt; 
PROCEDURE array datap( ch ) ; VALUE ch; INTEGER ch; EHT. 
BEGIH 
DOUBLE p t r t bate * REGISTER 11; 
DOUBLE vars base * REGISTER 12; 
DOUBLE POINTER d o j r t r t * ptrsjwse; 
INTEGER point, mjn_pts_freo,; 
DOUBLE dp_d; 
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•EJECT; 
IF ( dp_scr array tine := request ntnory( 6144 ) ) • 0 THEH 

BEGIH " Chan : = ch; donain :• ch_integer( chjionain, Chan ); 
nunjrta := nun_pto_Freq := nunber_ofjtoints; dp_acr_array freq :• dp_scr_array_tine; 
Fo" :* RESj ch_quad( ch_start_f requency , Chan ) ); 
Fa := f requency_step( chan ); 

IF donain = tdr donain THEH 
BEGIH nun_pts := nunjits • 1; 
dp scr array freq := dp scr array freq t 6; 
Fo" " := oTo ; EHO tdr donain donain ; 

•et_varaj!trs_base( 0 ) ; i reatorei 
dp_d : « dp_ptrs[ dp_dj)tr ] ; 

flSSEHBLEt HOVE nunjts_freq, R7; HOVE.L dp_scr.array_freq, R13 ) ; 
array_correct; 

IF donain « tdr_donein THEH conputejJcjMlue; 
( deouo~for testing gate aflapea 8. 8. OEBUG 8. 

IF gate debug THEH RSSEHBLEt HOVE.U nun_pti freq, RO; i DEBUG i. 
JSRX CRV42; " 1 DEBUG 1 
HOVE.L dp scr array t ine, R11; t DEBUG S. 
HOVE.U »HOOO0,(RllT*;SunP RO; I. DEBUG & 
HOVE.U RO, (R11)«;SI»P RO; t DEBUG & 
HOVE.U RO, (R11)t; I DEBUG & 
HOVE.U nunjJte freq. «4; J OEBUG 8, 
BSR array lent ) ; 1 DEBUG 8, 

IT chjntegert ch_gating , chan ) * gatejw THEH 
dojjating; 

8. skip i f elec length/phase oFFset / para conv oFf & 
set vara ptrs baeei 0 ) ; i r e s t o r t i 
ASSEMLEJ HOVE nunj>ts_Freq, R7; HOVE.L dp_scr_jrrey_freq, R13 ) ; 
array_elec_length; 

IF ( donain = tdr_donain ) OR ( donain = tine_donain ) THEH 
do_tine_donain7 8. u i l l need to nake • pts sane For outputs. 

copy_user3( dp_acr_array_freq, dp_d 

aet_varsj)trs_base[ 0 ) ; 
REPEAI nun j i t s freq DO 

RSSEnBLEt JSRX update_d_loop. I ); 

flag :• 1 ; 
release nenoryt dp scr array tine }; 
EHD 

, nunjit i_freq ) ; 

(restore*. 
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uarnt eaceeded_available_nenory ); 
EDO array datap; 
ENDS 

aet*»aiaeiaa*eit«eta*a*aRaaaaa*aaaeaeaaaa*ek*aa»iea*aeataieea*aen*at*taa 

PROCEDURE dunp( adr, nun ) ; VALUE adr, nun; DOUBLE adr; IHTEGER Run; 
BEGIN 
IHIEGER loop; 
REAL »,y; 
FOR loop := 0 TO nun DO 

BEGIN 
UHUnt loop ) ; 
RSSERBLE ( nOVE.L adr, Rt; JSR fetch ChVEl; 

HOVE.L Rl, y; JSR UREAL; ADD.L 16, adr ) ; 
UREflLt y ) ; CXLF; 

EKD loop; 
EKD dunp; 

nOVEH.l R0-«13,-(S>; AND.U "H0FF,R1;HOVE.L R0.R2; HGVE.U R1.R2; SUAP RO; 
HOVE.U R1.R0; HOVE.L RO,-(S); HOVE.L R2,-(S); MOVE loopctr.RO; 
EXTS.L RO; 
JSR UMimnOVE.L <SH,HO:JSR UR£flL;HOVE.L (SKB0;J5R UREAL;JSR CRLF; 
nOVEn.L (S)t,R0-R13; 

RSSEHBLEt HOVE.L gate adr, tenp ) ; 
IF tine debug THEH 
FOR n:*"0 TO 300 DO 
BEGIH UREAL(n); 
RSSEnBLEt ROVE.L tenp, RI2; HOVE.U (R12KR1: ROYE.l (R12K RO; 

HOVE.L R12,tenp; AHO.L "WFFFWFF.RO; JSR UREAL ); 
CRLF; REPEAT 4000 DO TRAP( 1); EHO; 

FTME2.U0RK.PDS51O THU, DEC 22, 1983, '11:03 An PAGE 1 

PROCEOURE uaer3 zerot addr, nunb); 
"VALUE addr, nunb; DOUBLE addr; IHTEGER nunb; EXTERNAL. L; 

CHILE.UORK.PD8S10 IHU. DEC 22. 1983, 11:03 An PAGE 1 

INTEGER CONSTANT space.indes := - 1 , backspace_index := -2 ; 
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FTITI£.U«K.P1>»S10 

• FILE ct i t le .uork; 

EXTERNAL INTEGER char_index; 

SUBROUTINE m i t t i t l e ; 
PROCEOURE telect t i t l t char( index ) ; 

VALUE index; 
INTEGER index; 

PROCEDURE u n t e t i t l e ; 
PROCEDURE e n t e r ' t i t l e charf index ); 

VALUE index; 
INTEGER index; 

IHU, DEC 22. 19S3. 11:03 Rn PAGE 1 

EXTERHRL. L; 
EXTERNAL. L; 

STITU.U0RX.PCSS10 

HGSKL.P.-title-
BEGIH 

•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 

fdiiBley.ua rk; 
fureen.uorfc; 
f s t r ino .uor i ; futil.uork; Hctive.ua rk; 
f«tive2.uork; 
fchdata2.uonx; ctltlcuern; fditprM.ua rk; 

THU, DEC 22, 1»«3, 11:03 Rn 

( for append ch i 
I for t o l l i 

& for o c t i v e j i t l e ( 
( tor active function and act ive~ti t le ( 

i tor t i t l e _ l i n e ( 
( for tpact_ and backspacc_indtx ( 

( for urt_diap_str A 

ALPHA CONSTANT U U e j t t : « "IW(^lVaIXlr»«POT51UVUXY2. 0123nSo7l5" 
• "()•-" * lapy char • • 225 
• 225 • Jamuchar • 177 » 17S; 

DOUBLE t i t l e aet addr « t i t l e aet; 
GLOBAL IHTEGER charjndex; 

STIILE.U0RX.POB51O IHU, DEC 22, 19E3, 11:03 An 

•EJECT; 
COHHEHT aelect t i t l e char 
e*iaa»*«*aa**aa**aattaa*taeaaaa*a**akaaaaa*a**a*tat*ta*tattatlaaiMX*a*t 

aaaaata*a*taaa*taxtta*aa***i*e«ia*ittxRX*akaaaaakx*iaat*etat**a**aateaet 

PROCEDURE eelect t i t l e char( index ) ; 
VALUE index;" 
IHIEGER index; ENTRY; 
BEGIN i aelect t i t l e char ( 

INTEGER addr; 

char_indtx :> index; 

addr : « lb( t n t r x j u x j l i t p l a y , t i t l t _ t e t ) ; 
addr :> novechf "addr, 

entry _aux_rou + 1 , 
t i t l t col - 1 • indtx 

) ; 
addr : » printch( addr, up_arrou ) ; 
addr : « jnp(addr, entry_aux_diaplay + entry_aux_size); 

END; ( atlect t i t l e char i 

SIITLE.U0RK.PDS510 IHU, DEC 22, 1913. 11:03 Rn PAGE 3 

•EJECT; 
COnnEHT ur i te t i t l e 
aa*a*>iaftee*eteeaaaaaaatiaaataiaaifteaiet*taexaaa*aaxeit«eaa***a»tftXaa*** 
a 
eaaeiaa»aft*tit«xaaaie*ext*aetae*aetaaea«aa*t****a**xat*aetaia»tea«aftaetx 

PAKE DURE urite t i t l e : EHTRY; 
BEGIH ( u r c t e . t i t l e i 

print etring( t i t l e , t i t l e _ s i z e , t it le_display ) ; 
urt disp str ( AORSttitle l ine ) , 

t i t l e 
); 

EHO; i ur i te t i t l e ( 

http://fdiiBley.ua
http://Hctive.ua
http://fditprM.ua
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STITLE.U0RK.PD851O THU, DEC 22, 1983, 11:03 flfl PACE 4 

REJECT; 
CDnTIENT 
*%M**ttnmtttl 
A 

PROCEDURE enter t i t l t chart index ) ; 
VALUE index" 
INTEGER index; ENTRY; 
BEGIN 3, enter t i t l e char S, 

BYTE POINTER ch;" 

IF active_function <> act ive_t i t le THEN 
t e l l ( t i t l e function not active ) 

ELSE 
BEGIH i else L 

IF index * backspace_index THEN 1 backspace & 
append_ch( t i t l e , b» ) 

ELSE IF index * ipace_index THEN & space & 
app*nd_ch( t i t l e , ' ) 

ELSE & not backspace or space & 
BEGIN 4 f lse 1 

SIPNTRf ch, title_«t_addr ) : 
append ch( t i t l e , chfehar index] ) ; 

EHD; 4 else 4 
write t i t l e ; 

ENO; & else 8. 

END; & enter_title_char & 

STITU.WRK.PDBS10 TKU, DEC 22, 1983, 11:03 Rn PflGE 5 

REJECT; 

COnnEHT erase t i t l e 

atataataa»«t«i.aatettaa*tft«itattaate«aa>at*aaaata*a>aaakaat>aa*saaa>fta*aa 
SUBROUTINE erase t i t l e ; ENTRY; 

BEGIN 1 e r a i e ' t i t l e 1 
clear_string( t i t l e ); 
urite t i t l e ; 

EHD; & erase_title I 

EHD! 

FTOPKBD.110RK.PD8510 THU, DEC 22, 1983, 11:03 Aft PAGE 1 

EXTERHRL IHTEGER key_token; 

STDPKBD.U0RK.PD851O 

H68KL,P."topkbd" 
BEGIN 

THU, DEC 22, 1983. 11:03 fill 

RFILE 
RFILE 
RFILE 
HFILE 
RFILE 
RFILE 
HFILE 
HFILE 
HFILE 
•FILE 
NFILE 
NFILE 
RFILE 
NFILE 
RFILE" 
RFILE 

cids.worfc; 
fiocnfig.Hortt; 
f kernel, uork; 
fhernel2.uork; 
fken.el3.uork; 
f intrpt.t iork; 
erins.uork; 
f f i f o . uork; 
ff i fos.uork; 
fpubib.uork; 
cpubib.uorfc; 
fCOnnand.uork; 
cnessag2.uork; 
futi l2.uork; 
fwnber.uork; 
f keys, uork; 

BYTE CONSTANT key Clk :« Z23, 
key'nod := Z02, 
key^erf :* JCEO. 
key"out :* X40, 
key'clr := ZCt; 

IHTEGER CONSTANT keyjiax : 
key_etat_naek : 

BYTE key_data « io * Z81, 
key_stat * i o • 283, 
key'end = io • 183; 

IHTEGER key code; 
GLOBAL IHTEGER key.token; 

& for abort_connand £ 
& for alljiestages £ 

& for clearjiessage 3. 
8- For get_nunber 8. 

8 for topJtey_table and cnd_.. . 1 

t clock prescaler := 3 & 
I n-key rollover, encoded scan 4 
& clear error flag I 
& set output f i f o node I 
t clear key f i f o & 

' 35. 
•• ZOF; 

SUBROUTINE i n i t keyboard f i f o ; ENTRY; 
BEGIN 

i n i t _ f i f o ( keyboard_fifo, 
keyboard'fifo size, 
keybd f i f o , 
keybrf„fifo_not_Full, 
keybd~fifo~nat~enpty ) ; 

SUBROUTINE i n i t top keyboard; 
BEGIH & init_top_keyboard 8 

key_cnd := keyjiod; 
key'end := fcey~clk; 
key"cnd := key_erf; 
key^end := key~cut; 
ktyj:nd := key"dr; 

END; 4 imt_top_keyboard 8 

http://fken.el3.uork
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STCMbTl.WRK.rOSSIO THU, OEC 22, 1913, 11:04 RH 

A j process 4 
FltOCEOURE top_key; EHTRY; 

1EC1H 4 top.key 4 

init_tep_keyboa rd; 
iradrt HiRS(lntrpt_top_key), top_key_vctr ) ; 

loop: IF (key_stat RHD lijilil nask) » 0 THER 
uaitio(top_key_vctr7; 4 uait for next keyboard inlerrupt. 4 

abort connand :«'TRUC; 
IF TBIKkey Mat.6) THEH 

SEGIH 
Hay end :• key c l r ; 
IF HOT renote THEN 

urite f i f o ( keyboard f i f o , end i l l e g a l ); 
EHO i f t b i t 

ELSE 
KGIN 

key coot :* IXIEGERlkty lata ] Rt» X003F; 
IF kay coda > kay nax THEN 

KGIN 1 i f 4 
IF HOT rtnoie THU 

airitf f i f o ( keyboard f i f o , end i l l e g a l ) ; 
END A i f 4 

ELSE 
KGIH I alae 1 

key_token :» top_key_t*ble[key_eode]; 
eet aerial polU"key"preaeed orq ) ; 
IF NOT renote THEK 

ur i te fifofkeytoard f i f o , key token); 
EDO; 1 else I 

ENO elae not t b i t ; 

NO TO loop; 

EHO; 4 top.key A 

STOPtKl.UORK.PulSIO TMl, KC 22, 1913, 11:04 Rfl PflGE 3 

IF ((token <• end u4) RNO (token >• end enter)) THEN 
KGIN 4 i f A 

uaitE entry_atring_ready ) ; 
set serial j > o l l ( entry conplete srq ) ; 

EHD; I i f 1 
raleaaet entry etring ) ; 

EHD I i f 1 
ELSE IF NOT ((token <• cnd.u4) NHD (token >* cnd_enter)) THEK 

A ignore extraneous teminetars A 
BEGIH 4 elae i f 1 

clear_neaeage( alljteasanea ) ; 4 clear uaming neeaagea & 
x n t e ' f i f o f token f i f o , token ) ; 

ENO; 4 else i f 4 

GO TO loop: 

EHO; A keyboard i 

EHOI 

4 a process & 
PROCEDURE keyboard: EHTRY; 

BEGIN 4 keyboard 1 
INTEGER token; 

loop: token := read_fifo[ fceyboard_fifo ) ; 

IF token < 0 THEN 4 ttxaac keya require parsing (0-9, . , etc. ) & 
BEGIN 1 i f i 

acquiret entry_strlng ) ; 
token :> get nunber(token); 4 rtne t e m ' r or non-nuneric & 

A that aborted the entry. I 
clear_neaeege( all_neasages ) ; A clear naming naaaages A 
u r i t e _ f i f o ( token_fifo, token ) ; 

FTOPKEYS. WORK. PDI510 

•FILE ccndded.uork: 

IHU. DEC 22. 19J3, 11:04 Rfl 

offset - M , 
zero_token ; * offset • 0, 
one_token ; i offset • 1 , 
twTtoken :» offset + 2, 
thr*e_token ; = offset • 3, 
four_lokeft :» Offset • 4, 
fiv»~token :• Offset • 5. 
six_tok* n :« offset * fi> 
teven.toktn ; * offset * 7, 
tight'token offset • t, 
nift*_token :» offset * 9. 
decinal_token ;x offset • 10, 
nuu^ioken :« offset • 11. 
luckspaici_tDkin offset t 13; 

1 negative values & 
& keep these 4 
1 separate fron & 
I connand token & 
& values. & 

INTEGER TMLE key_table:* 
Cnd_u4, 4 0 A 
nine_token, i 1 4 
s ight, token, 1 2 A 
seven token, A 3 A 
cnd.i l iegal. A 4 4 
cnd_iliegal, 4 5 4 
cnd_keyJ, 4 t A 
cnd_key5. 4 7 A 
end_u3, I S A 
,ix_token, 4 9 A 
five_token, I 10 1 
feur'token, I 11 A 
end entry o f f , 4 12 A 
c n d j l l e g a l , 4 13 A 
end_key_2, 1 14 A 
cnd'keyjt, 1 15 A 
cnd~u2,~ t IE 4 
three.token, 4 17 4 
tuo_token. 1 11 4 
one_token, I 19 4 
cnd_doun, 4 20 t 
cnd' i l legal, I 21 4 
cnd'key_3, I 22 4 
cnd'keyT.7, 4 23 4 
cnd_enter, 4 24 4 
ninus_token, I 25 4 
deeinal_token, 4 26 4 
eero_token, 4 27 4 
cnd_up, 4 21 4 
cnd_pnor_nenu, 4 29 4 
cnd_key_4. 4 3D 4 
cnd~key_8, 4 31 4 
cnd' i l legal. 1 32 4 
cnd_nkrval, 1 33 4 
backipace_token, 1 34 4 
cnd_illegal; 4 35 4 

nopflist.uo»x,PDs$>o 

INTEGER CONSTANT done tone : 
t o n e j ; 
tone~2 
error tone 

TWO, KC 22, 1983, 11:04 Af! PAGE 1 
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finpnisc.uORK.POSSio IHU, DCC 22, 1SI3. 11:04 Hn PMC 1 

WILE dopnisc.uork; 

EXTERNAL BYTE flagl j a v e . L , A Mnory inage of flag registers A 
flag2_eave.l; 1 required only for proto2. A 

A protoS i< 4 read/urite location. A 
PROCEDURE beep(tone); 

VALUE tone; 
IKTEGER tone; EXTERHRL.L; 

STDTWSC.Uffltt.PDSSIO THU. DEC 22, 1383. 11:04 HH PROE 1 

H > S K L , P , " topni«c -
KCIH 

•PILE fiocnfie.uorx; 
IFILE fktrnelJ.unrk; 
tflLE cdebug.uork; A DEBUG A 

BYTE flagl addr > io * ZRB, & HPIB Bl iFc.ren.atn; beeper; crt disable A 
f lag2jddr = io » ZB1; A leds S 

GLOBRL B Y I E flaol.save. A nenory inage of flag rsgiatert 8. 
flag2~save; 8. required only for proto2. 4 

4 protol i s a read/urite location. 4 

BYTE CONSTANT zero :• 0; 

P R O C E D U R E beep(tone); 
VRLUE tone: 
IHTEGER tone; EHTRY; 
BEGIH 4 beep 4 

BYTE COHSTRHT tonejusk : - Z l t ; 

IF H O I beeper off THEH 4 DEBUG 4 " 
BEGIH 4 if~A 4 DEBUG 4 

flagl save :• ( (LEFT(tone.3) A H O tone naak) DR 
(f lagl save NO HOT tone nask) ) ; 4 set tone 4 

fl49l_eave :• 3JIT?flaot_sere.5); " 4 beep on 4 
f lagl addr :« f lagl save; 
R E P E R T 30000 00 ; 4 DEBUG 4 

COnHEHT 4 DEBUG 4 
pause(4); 4 pauee 500 nilliseconds 4 
f lagl j a v e :• RBIT(flag1.save,5); 4 beep off 4 
flagl addr :» f lagl save; 

EHO; 4 i f 4 4 D E B U G 4 

SUBROUTIHE i n i t top nisc: 
BEGIH 

flagl j a v e := zero; 
Flagl'addr ;t flag)_aave; 
Flag2~eave := IFF; 
flag2~addr :< flag!_aave; 

EHD init_top_niec; 

ENDS 

4 beeper off , crt on, hpib aaserted 4 

4 a l l leds off 4 

STPDUnP.UORK.FOSSlO THU, DEC 22, 1983, 11:04 Rn STP0unP.U0RK.P0851O THU, OEC 22, 1983, 11:04 fln 

nS8XL."tpdunp" 
BEGIH 
• FILE ftern.uork; 
4 
•FILE ftaco.uork; 
4 
COrulEKI use i f tape code is to be in Rfln , not ROH ; 
IHTEGER 10*XFFFFF£00;OOUBLE RRRRY parn[0:(3); INTEGER PamO=parn[0]; 
NFILE staco.uork; 

BYTE PARRY tape_datalO:2S5]; 

8LPHA TABLE »enu:="0 Reuind 1 
"2 Read Record 3 
"4 , I n i t i a l i z e " , 

4 need to add tape copy routines ??, and ??? 4 

Find Record", 
Read Continous", 

Return to nonitor"; 

PROCEDURE display nenu; 
BEGIN 
INTEGER index; 

HSTR(""»27»"n-4Z7»"r«7*"J"): 4 hone and clear screen! 
FOR index:-0 TO 3 DO BEGIN USTRl nenu[index] ) ; CRLF; END; 
CRLF; 
USTR(""<27«"1"); 4nenory locks. 
END oisplayjenu; 

INTEGER SUBROUTIHE request i ten; 
BEGIN 

request iten:*RHEX; 
USTR(""T27>"4a5y1C"«27i"J") 

END request_iten; 
4cursor positions 

PROCEOURE urt err(nla); VALUE nes; ALPHA nes; 
BEGIN 
REPEAT 5 DO CRLF; 
BSIR(" «•««««»); usiR(net); USTR("«"««> 
REPEAT 2 00 CRLF; 
«STR(" Tape Status •"); UHEX(TPErr); 
CRLF; 
EKO; 

PROCEDURE dunp l inetbyteJtr,count) : 
VALUE bytejrtr.count; BYTE POINTER byte J t r ; IHIEGER count; 

BEGIN 
IKTEGER POINTER int j t r * byte j t r ; 
INTEGER i r t , x ; 

IF count>16 THEN count:s16: 

FOR index:*) ID ( (coun.u1) /2)-1 DO UHEXI i n t j t r [ i n o e x l ) ; 
USTR(""*27*"4e48C"*27+"y"); 4nonitor functions on4 
FOR index:*) TO coont-1 DO IF ( b y t e j t r l i n d e x ] AND Z7F) • 13 THEN 

UCHRR(I7F) 
ELSE UCHRR( b y t e j t r l i n d e x ] ) ; 

USTR(""*27*"Z"+8+8*" " ) ; 4dicplay functions oFfA 
CRLF; 
EHD dunp_line; 

BOOLEAN PROCEDURE dunp record; 
BEGIH 
INTEGER index, length; 

dunp record:'TRUE; 
CRLF? 

IF TPR£D( RDASttape data), length ) THEN 
BEGIN 
USTRl • Tape Record • » " ) ; UNlffl(TPrecord); 
USIR( " Record length • ' ) ; UKUn(length); US1RC bytes"); 
CRLF; 
IF length = 0 THEH 

urt err(" EHP1Y RECORD " ) 
ELSE FOR index:*) STEP 16 UHILE index < length 

DO dunp line( AORS(tape data[indexj), length index ) ; 
EHD 

ELSE 
BEGIH 

urt_err("Tape read error") ; 
dunp rtcord:«FRLSE; 

EHD; 
END dunp.record; 

diaplay nenu; 
TPIHT; " 
REU; 

UHILE TRUE DO 
BEGIN 
CHSE request iten 
BEGIN 

408 IF NOT REU THEN urt err("Reuind Error"); 
BEGIH 

USIRCEnter record • " ) ; 
IF HOI IPseek(RHEX) THEH 

urt err("Tape seek error") ; 
END; 
IF dunp record THEN; 
UHILE dunp record DO; 
IF NOT TPnark THEN 

urt_err("Tape narking error") ; 

414 

http://coun.u1
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SIPK1W.UMK.PD8610 

154 ; 
464 ; 
474 11MP(15); 

EHO tut; 

END i n f i n i t e loop; 

ENDS 

IHU, DEC 22, 1JJ3, 11:04 Ml PflGE 3 Cinv».U0*l<.PD<S10 

IHIEGEt CONSTRMT 

pur_on_etJte > 5, 
preiet'stete • (, 
p n o r i t e t e • 7, 

tape.tftvicc • 1, 
nbn device • 2, 
HPIB.device • 3, 

neefcile = 1 , 

THU, DEC 22, 1913, 11:04 M PAGE 1 

4 buttle regieter for pouer up etate 4 
4 bubble index For preset etate info. 4 
4 bubble index for last etate info. 4 

nax_file_appends : » S, 

4 t l e t e _ f i l e thru eal_tet mist aluays be contiguous !!! 1 
«tate_file := ] , 
M n o r y _ f i l e 2, 
cal_etd_file :» 3, 
c a l _ f i l e 
state_set 
iMnory set 
u l j r t d set 
c e l _ t t t ~ 
ej»raH_file 
display_file 
f o n u t f i l e 
t ^ w f i l t 

4, 
1
 5, 

1 G, 
" 7 , 
* 8, 
1 9. 
» 10, 
« 11, 

12. 
H a c n i n e _ f i l e : « 15; 

4 fust occur before c a l _ f i l e i 
4 nenory data « It 4 

4 nust occur after state fUe& 

4 ran data * -WBASE 4 
4 display Mnory 4 
4 fomatted data = F 4 
4 data * D 4 

FTPIr5R.liG8K.PD8510 TtiU, DEC 22, 1983. 11:04 Wl PflGE 1 

RFILE ctpngr.uork; 

4 Saves a tape f i l e Fron RftH data block 4 
PROCEDURE record File (ran addr. byte_lgth. f i l e _ i d , nbnjg ) ; 

VRLUE ran addr,byte l g t h . f i l e id.nbnjig, DOUBLE ran addr,byte lgth; 
IHTEGER f i l e . i d , nbn_pg; " " EXTERHflL; 

4 Restores a f i l e fron tape to bubble or Rfln 4 
PROCEDURE restore f i l e (ran addr, f i l e i d , dest); 

VALUE ran addr, f i l e i d , dest; DOUBLE ran addr; 
INTEGER f l l i _ i d , deit ; ~ EXTERNAL; 

INTEGER PROCEDURE scan directory ( d i r j . t r , f i l e i d ) ; 
VALUE d i r _ p t r , f i l e _ i d ; INTEGER d i r _ p t r , f i l e _ i d ; EXTERHflL; 

PROCEDURE delete f i l e UU* type,f i le i d ) ; 
VALUE f i l e _ t y p e , f i l e _ i d ; INTEGER f i l e . t y p e , f i l e _ i d ; EXTERNRL; 

PROCEDURE undelete f i l e ; EXTERNAL; 
PROCEDURE l i s t directory; EXTERNRL; 
BOOLEAN SUBROUTIHE v»lid directory; EXTERNAL; 
PROCEDURE i n i t ; 4 init"tape< 4 EXTERNAL; 
SUBROUTINE init_tape_ngr; EXTERNAL; 

EXTERNAL 4 byte counts for appended tape f i l e data 4 
INTEGER fHtRRY file_byte_cnt [0:nax_file_appendsJ; 

EXTERNAL 4 addresses of appended tape f i l e data 4 
DOUBLE ARRAY file_address tO:«a*_file_appends]; 

EXTERNRL 
ALPHA TABLE f i l e . t y p e ; 

STPnM.UORK.P08510 

n*S8KL.P,"TPBGR" 

THU, DEC 22, 1983, 11:04 flfl PflGE 1 

—8510 TAPE rtAHAGER--

This i l lustr ious "can of MOTHS" contain uhat sone nay refer to as I 
the basic I/O routines for the 8510 data tape f i l e s uhich transfer) 
data to tape fron bubble or Mn, and fron tape to bubble or RAn. I 

record_f i le (f i le_id , byte_lgth, dest, pg) 
reetore_file ( f i l e _ i d , r a n j j t r , reg_nun) 

(RAn/nbn to tape)! 
{tape to RRI/nbn)! 

The follouing tape infomation and u t i l i t y routines are included: 

d t l e t e . f i l e (data_tyee, f i l t jwnfeer ) 
undelete_file 
l i s t directory 
scan'directory (blk_nun, f i l i _ i d ) <looks for a tape f i l e } 
velidjJirectory (validates tape fomat and loads unloaded tape) 
load_tape {reads in tape directory and duplicate) 
i n i t " U n i t i a l i s e s and fomatt tapes) 
t*pe_error {displays error nessage regarding tape status) 

IFILE ftaco.wrfc; 
•FILE fnbn.uork; 
•FILE fnbngr.uork; 
IFILE fntnngr.uork; 
•FILE rncnu.uork: 
IFILE trtsgtape,work; 
IFILE cntssag2.uork; 
IFILE futiM.uorft ; 
RFILE Futil3.work; 
IFILE fut i l2 .wnV, 
IFILE cactvl.uorit; 
IFILE factvl.uork; 
IFILE cdisplay.uorfc; 
RFILE fdieplay.uork; 
IFILE fconnand.uork; 
IFILE cscrten.uork; 
IFILE ctpngr.uork; 
IFILE cdtngr.HDrk; 
IFILE cdebuge«1.uork; 
IFILE Ftem.uork; 
IFILE frecall.uork; 
IFILE fcontrol.uark; 
IFILE Fdatangr.wrk; 

IKTEGER CONSTANT 
nax blk:* 84, 
f i r t t blk:* 0, 
f i r s t blk avtil:* 170, 
blks a v a i l : ' 171, 

4 for active_off 4 
4 for telect_active_function 4 
4 for directory l isUng 4 

4 for eonnand_token 4 
4 screen info"for directory 4 
4 tape f i l e constants 4 
4 connand token values & 
4 DEBUG " 4 
4 DEBUG 4 
4 recall nachine state/dunp 4 
4 abort/restart sueeps 4 
4 for nachine dunp info 4 

4 naxinun block nunber on tape 4 
4 f i r s t block nunber on tape 4 
4 byte index m directory to 1st e«pty block4 
4 directory byte index to no. avail blocks & 

http://dirj.tr
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& unused f i l e type 8. 
4 1510 tape ident i f ier for tape validation 4 
4 directory uord index for 8510 tape id 4 
8. nunber of byte* used by tape directories 4 

tall-purpose tape buffers 8 
4via uord or byte index 4 
iPointer to tape buffers 4 

enpty f i l e : = 0, 
tape_id:= Z8510, 
id uord: 1 S£, 
i*ir_Igth: = 176; 

GLOBAL 4for debug purpose*4 
INTEGER RRRBY directory_uordbuf [0:127); &indexet directory by uordsi. 
BYTE POINTER directory "by tebuf; 8«indexes directory by bytesi 
t̂ OUBLE directory_bufptr^directory_bytebuf;84»ointer to f i l e directory 4 

GLOBAL i f o r debug purposes* 
INTEGER RRRRY tape uorfbuf [0:127]; 
BYTE POINTER tapejiytebuf; 
DODSLE tape bufpir=tape bytebuf; 
DOUBLE POIHTER tape_double; 

CLOBRL 8. byte counts for appended tape f i l e data t 
INTEGER ARRAY file_byte_cnt (0:nex_file_appends]; 

CLDBflL & addresses of appended tape f i l e data 4 
DOUBLE RRRRY file_addrcss [0:nax_fiIe_appends); 

£ DO ROT put this table i n display ntnary ! ! ! 4 
GLOBRL 
ALPHA TRBLE f i le j type := 

•INST STATE", 
•flEflORr, 
•CRL KIT", 
•CRL SET", 
"STATES 1-S". 
•rcnoRY 1-4", 
•KITS 1-2". 
•CAL 1-8". 
"RAU DRTR", 
"DISPLAY", 
"FORHATTED", 
"DATA", 

•flACH. DUriP"; 

INTEGER dir blk, 
deleted blk. 
d e l e t e d j i l e ; 

BOOLERH dirtctory_ok, 
backup_ok7 
tape_ok, 
abort_tape_fn; 

CLDBAL 
MOlifl* dir*ctory_on; 

4 pointer thru directory for l i s t i n g to crt 4 
4 last block to be deleted, ( -1 i f none) 4 
4 last tape f i l e to be deleted 4 

4 flag to determine valid tape directory 4 
4 f lag to delemine valid dup. directory 4 
& flag to dettmine valid tape in drive 4 
4 flag to abort current tape function 4 
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REJECT; 
connENT 
8D0C+ 

* SHORT OESCRIPTIDN--
* displays an error nessage describing a tape naifunction 

* EXTENDED DESCRIPTION— 
* Checks the tape status uord to de tenant the tape m l function «nd 
* displays the appropriate nessage describing i t . 

* INPUTS— 
* none 
> 
* OUTPUTS— 
* error nessage to display gen 
x 
* ROUTINES CALLED— 
* TPErr 
it 
* ERROR CONDITIONS AHD RECOVERY— 
* none 
* 
» WTES-
* This routine u i l l only be called i f the tape/tape drive i s really 
* in trouble ( i . e . screwy tape or rulfunctioning drive), 
t 
* MINOR— 
e 

* INITIRL REFINEMENT— 
* check current tape status uord 
* display appropriate nessage depending on bit (s ) tet in status uord 
x 

« REVISIOH LOG— 

x t t t t t t t t t t t * * ^ 
OECUWRTION— 

PROCEDURE tape error; 
4 
SOOC-4 

ltt*ttl*»t**ttf t j 

BEGIH 
IHTEGER tape_status, nsg; 
tape status := TPErr; 
IF TBlT(tape status,1) THEH uam (no tape) ELSE 

BEGIH 
IF TBIT(tape_status,3) THEN nsg:= urite jrotect_nacro ELSE 
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IF TBIT(tape status,2) THEN nsg:* 
IF TBIT|tape"st3tut,fi) THEN nsg:« 
I F TBIT(tape_status.11) THEN nsg:: 

nig:= unknoun_nacro; 
nacro uam (tape errors, nsg); 

EHD; 
END tape_error; 

tape_dnve_nacro ELSE 
fomat_nacro ELSE 
checksun nacro ELSE 
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REJECT; 
connEHT 
IDOC* 

t ° 

* SHORT DESCRIPTIOH-
* replaces tape directory diaplay uith regular trace data display 

* EXTENDED DESCRIPTION— 
* This routine elininates the tape directory display, restores the 
* the regular dieplay, and returns to the previous softkey nenu uhich 
a displayed the various tape functions. 

* INPUTS- none 

* OUTPUTS- none 

* ROUTINES CALLED— 
* oet_ittribute 
* J"P 
* previous nenu 
* 
* ERROR CONDITIONS AND RECOVERY— 
* none 

*t***t***ee*^ 
* 
» I N I T I A L REFINEnEHT— 
* clear directory flag 
* restore data/annotation display 
* reset tape directory f i l e pointer 
* generate previous nenu (tape nenu) 

* 

* REVISION LOG-

OEC LARA T I Q K -
St/SROUTItVE directory off ; EHTRY; 
4 
SDOC-4 
BEGIH 

RFILE fdisptbl.uort; 
NFILE ccndcase.uork; 
HFILE cplot.uork; 
IHTEGER TABLE screen info : = 
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8, text display 2. 
o^npjwu_adr,function_display,fun^^ 
8. entry t 
d3_novech2_neu_adr, entryj»sitit>>%entry_fw«,entry -col, 
d«j )rto new, adr.entry display,entry displaytontry sue. 
dq^ntwechZjww_adr,entry2j>Mitiw^ 
dg_jrip_neu3adr7enti72_display,entry2_disflay*intry~sire1 

dg_stop: 

IF (connand_token <> cnd_next_page) RNO 
(connand_tokcn <> cnd_prev_page) AND 
(connand'teken <> cnd_firet_page) RND 
Uon«anfl_tofcen <> cnd'last_page) MD 
(connand~token <> ewfprintjiarane) RNO 
(connend'token <> cnd_plot_parans) UNO 
(cimnand token <> end next op_paran) THEN 

IEEIH 
4irectory_on :• FALSE; 
IF ccmnand_toktn <•> cnd_prior_ntnu THEH 

previous_nenu; 
I restore regular display £ 
eeuttr ibute (junp_all, nop); 
1 reset values in text display overlay area 1 
d i r blk :* display fron table (dir blk, iWCS(scrcen i n f o ) ) ; 
d i r j t l k : > 0 ; 
rtetart sweep; 

END; 
END directory_off; 
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REJECT; 
connENT 
IDOC* 

* SHORT KSCRIPTIOH-
* i n i t i a l i z e s tape function variables 
x 
* EXTENDED DCSCRIPTIOH--
* This routine i n i t i a l i z e s a l l tape function variables and turns off 
* any directory displayed. I t is p n n a n l y used uhen loading a neu 
* tape or i n i t i a l i z i n g one. 

* INPUTS- aom 

* ROUTINES CALLED 
* 4irtctory_off 

* ERROR CtMITIOHS fWO RECOVERY— 
* none 
t 

< NOTES-¬
* 
* RUTHOR— 

* x * f t M f t t e * s M * a ^ ^ 
* 
* INITIAL REFINEMENT— 
* I f directory is displayed then 
* turn off directory and put up regular display 
* clear a l l tape function flags 
t 

* 

* REVISION LOG— 

DECLARATION— 

SUBROUTINE i n i t tape vars; 
& 
tDOC-i 

BEGIN 
IF directory_On THEN 

directoryjsff; 
tape ok :* 5irectory_ok :» backup_ok :* abort_tape_fn :« FALSE; 
d i r blk : » deleted f i l e :» 0; 
deleted_blk :* -1;" 

END init_tape_vars; 
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REJECT; 

connENT 

IDOC* 

NflnE-

lead tape 

1 
* SNORT DESCRIPTION¬
* loads a copy of the tape directory i n RRfl 

* EXTENDED DESCRIPTION— 
1 Loads and i n i t i a l i z e s tape directory in RRfl and sets a flag to 
* a l l user function-"HpT operations i f a valid tape is in the drive 
* 
* INPUTS— none 

1 OUTPUTS— none 

* ROUTINES CALLED— 
* t e l l 
4 uam 
* TPRED 
1 REU 
t ' 
* ERROR CONDITIONS AND RECOVERY— 
i 

« NOTES— 
* 
* AUTHOR— 
l 

x 
* INITIAL REFIHEI1EHT-
t 

t 
* REVISION LOG— 

OECLARftTION" 

PROCEDURE load tape; 
8. 
iDoc-a, 

BEGIN 
IHTEGER rec lgth ; 
BOOLEAH fornat,ok; 

BOOLEAN SUBROUTIHE dir_ok; 
dir_ok := directoryjjk := TPRED(directory_bufptr,rtc_lgth); 

TPINT; 
init_tape_var$; 
t e l l " ( loading j a p e ) ; 
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t verifying directories I 
IF NOT REU THEN 

tape error 
ELSE " 
IF NOT abort comand THEN 

BEGIN 

COnnENT 
check directory and backup directory 
check directory fornat 

fornat ok :< FRLSE; 
IF dir'ok THEN 

fornat ek :* rec lgth • d i r lgth; 
IF (bKkup_ok:«TPRE0(director7_bufptr,rec_lgth)) THEN 

fornat ok : » rec lgth * d i r lgth 
ELSE 

IF (directory ok-.-REU) THEN I recover fron bad backup & 
dir_ok; 

IF HOT directory_ok AND NOT backup.ok THEH 
tape error 

ELSE 
IF HOT 

(fornat_ok:*tape_ok:» directory_uor*uf[id_uord]»tape_id) THEN 
nacro uarn (tape""errors.fomat nacro); tcheck for valid tape i d t 

END; 
tape ok :* tape_ofi AND NOT (abort_tape_fn:*abort_cowiand); 

END load_tape; 

http://STPnGR.UORX.P08S
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IEJEC1; 
connENT 
IMC> 

•EIECT: 
connENi 
•DOC. 

KWIE--
valld directory 

a*atatti*tatia**»*tatatitt**aaa*i*aa*ta*aaaaeaikaa*ae«a*eaaae»*teaa*aaaa 

HAflE— 
l i s t directory 

aeeaatlaaeaaaaaieeaaeaeaaattxaeataaseeaaaaaeaaaaaliaaiattata •ttaaxtaata* 

• SHOUT OESCKIPTIOK-- • SHORT DESCRIPTIOH-
a 

• EXIENOEO OESCRIPTI0H-- » EXTENDED DESCRIPTION-
a 

• INPUTS-- « INPUTS--

| OUTPUTS— » 0UTPUT3--
a 

* AOUTIKES CHLLED-- « ROUTINES CRUED-
a 

» ERROR CMOITIOHS AND RECOVERY— • ERROR CONDITIONS AW RECOVERY-

J NOTES— • NOTES— 

* AUTHOR-- • AUTHOA--

laaaeeKaeaaaaeaaeaaeiiaaaaaeftaaaaaeeaaaaaaaaeaaaaaaaaeaaaaeeeaeaaaaaaaae aaaaaseaeeeaaaakaaaaaaaaaeaaaaeeaakaaaaaaaaaeeataaaaaaaaaaaaaaaaaeaaaaae 

• DOTIAL REFIKEnEHT— « IKITIfll REFIHEI1EHT— 

aaaaaaaaaaaaaaaaaaaaaaaaftaaaaaaaaaaaaataaaataaaaaaxaaaaaiaaaaaaaaaaaaeaa aaaaakaaaaaaaaaaaaaaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaanaaaaaaa 

J REVISIOH LOO— • REVISION UG~ 

aaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaanaaa 
DECLRRflllON--

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaata 
DECLBRflTION-

800LESN SUBROUTINE val idj i i rectory ; ENTRY; PRQCEDURE l is t .d i rectory : EK1RY; 

IODC-1 SDOC-4 

BEGIN 
IF HOT TPready OR HOI tape.ok OR abort_tape_fn THEH 

load tape; 
IF tape ok THEN 
IF (HOT directory ok RNO backup ok) OR 

(directory_ok PNO NOT backup.Ok) THEN 
uam (ueing_backup); 

val idj i irectory :> tape_ok RND (directory_ok OR backup_ok); 
EHD valid_directory; 

BEGIN 
IHTEGER l i s t , d i r .b lk .cnt , i ; 

SUBROUTIHE print nun; 
BEGIH 

l i s t := printch ( l ist , ( i/10)<4!) ; 
l i s t := printch ( l i s t . i i HOD 10)«48); 

EHD print_nun; 

SUBROUTINE neu l ine; 
l i e t := c r l f ' ( I i s t ) ; 

IF valid directory THEN 
BEGIN " 

INTEGER n.cnt; 
INTEGER ARRAY dir.copy [0:nax_blk]; 
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i := n ;s 0; 
cnt := - 1 ; 

1 count nunber of Fi le , on tape & 
FOR 1 := f i r a t blk TO na» blk DO 

IF directory~bytebuf[L£FT(i,1)»1J > 0 THEN 
dir_copy(cnt: scnt*l) :* dlrectory_uordbufIi); 

I deternine directory Hating choice & 
IF (connand_token * cnd_directory) OR 

(connand Token * end first_page) THEH 
dir blk T' 0 

ELSE " 
IF (connand tokeo»=.cndj>rev_pa9e) THEN 

BEGIN 
IF d i r .blk <= 10 THEN 

cnt := 0 & can't previous fron let & 
ELSE 
IF dir blk > cnt THEN & page previous to last pg I 

dir_blk :• cnt - (10»(cnt HOD 10)) 
ELSE & a l l other previous pages & 

dir_blk :• (IF d i r j j l k > 21 THEN dir_b)k-21 ELSE 0) 

i : » cntal; 
neu_line; neu_Iine; 
print nun; 
l i s t U I b d i s t , " FILES ON TAPE"); 
neu_line; 
i := (directory_bytebuf[blks_avail]); 
pr int nun; 
l i s t : » I b d i s t , " BLOCKS LEFT ON TAPE"): 
l i s t := jnp ( l i s t , entry_aux_poaition); 

EHD directory diaplay; 
EHD i f valid directory; 

END l i s t directory; 

ELSE 
IF (connand token * end last_page) THEH 

IF cnt > To THEH ~ I check for nore than 1 pg 1 
IF ( d i r j i l k :• cnt HOD 10) > 0 THEK 

dir blk :« cnt - d i r blk & part ia l last page & 
ELSE * 

dir_blk :• cnt - 10; & Full laat page & 

IF (d ir blk <= cnt) OR (cnt < 0) THEN 
BEGIN 

IF NOT directory on THEN 
BEGIN 

directory_on :* TRUE; 
abort_sueep; & restart sueep in directory off routine & 
seiect_aclive_function (active_off); & clear active f n . & 
jnp (junp a l l , end_poeition); & tum off diaplay & 

EKD; 
& directory headings 4 
l i e t := lb(te»t.display," TAPE DIRECTORY"); 
neu l ine; neu l ine; 
l i s t :• I b d i s t , " FILE HO. BLOCK SIZE"); 
IF cnt >= 0 THEN 

DO BEGIN 4 l i s t tape directory 4 
dir blk cnt :» d i r copy [d i r b lk ] ; 
l i s t :="novech ( l i s t , n*12, T); 
l i s t : » lb(list,file_type[«IGHI(dir_blk_cnt,12)]); 
l i s t := novech ( l i s t , n+12, 14); 
l i s t -.' printch(list,RIGHT((dir blk_cnt AND JOFOO),S)»4S); 
l i s t := I b d i s t , " " ) ; 
i :• (dir_blk_cnt AHD IOFF); 
print nun; 

EHO UNTIL ((dir_blk:=dir_blk»1)>cnt) OR ((n:=n*1)-10); 
& brief tape directory sunrisry 4 
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IEJECT; 
COnnENT 
•UUC* 

1 SHORT DESCRIPTION-¬
' updates directory and duplicate directory on tapt 
t 
1 EXTENDED DESCRIPTIOH-
1 This function ur i tet the current tape (and duplicate) directory on 
1 on tape fron a current copy kept in RAn. The WW copy n ueed to 
1 do f i l e learchet, f i l e deletions, and f i l e u r i t e t uithout having to 
1 accett the tape each tine. The tape' i prinary directory i » uritten 
L into record 0, and i t s duplicate ie ur i t ten into record 1 . 
• 
* Global flag* (WCKIPJOK, DIRECTORY_.DK) are u t accordingly expending 
1 en whether or not each directory uae ur i t ten successfully to tape. 
1 Thit function u i l l return a TRUE valut i f either or both d i r tcter iet 
1 wre • w t t t t f u l l y ur i t ten , «nd a FRLSE valut i f n t i t h t r directory 
1 uat successfully ur i t ten. 

' OUTPUTS— 
1 TRUE * either prinary or backup directory ur i t ten to tape u/o f a i l 
| FRLSE * both attenpt! to write prinary or backup directonei failed 

' ROUTINES CULLED— 
1 REU 
1 TPURT 
1 TPteck 
1 tape error 
i 
' ERROR C1W0ITI0NS RND RECOVERY— 
' Tapt fai lure — > ditplayt warning nettage, FRLSE value returned 
i 
* NOTES— 
1 R tape i t t t i l l val id at long at either prinary t r duplicate 
1 directory i t val id . 

i 

* INITIRL REFIHEflENT— 
* Clear flegs uhich indicate valid directories 
* I f tape doct not reuind tuccettful ly then 
* dieplay error nettage 
* el*e 
* I f RRfl copy of directory i t ur i t ten tuccettful ly on tape then 
* tet flags indicating valid tape directories 
* else 
1 i f RRfl copy of directory is ur i t ten successfully to backup then 
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* tet valid backup directory flag 
* t l t e 
* display error nessage 
* return TRUE i f either prinary or duplicate directory flag is set 
* return FALSE i f neither prinary or oupliate directory flag is set 

* REVISION LOG" 

DECLARATION-

BOOLEAN SUBROUTINE update directory; 

4 
tooc-t 
BEGIH 

MOURN SUBROUTINE d i r ek; 
dir_tk :• backup,.* : « TPVJtT (dirtctory_bufptr,dir_lgth) ; 

update directory :* directory ok : » backup ok : » FALSE; 
IF NOT REU THEN I get records 0,1 far directory updates 4 

tapt t r r o r 
ELSE 
IF NOT (abort tape fn:-abort comand) THEN 

BEGIN 
IF (directory ok :* TPURT (directory bufptr .dir lgth) ) THEN 

dir_ok 
ELSE 4 rely an backup directory 4 
IF NOT (tKkup_ek :*TPttt(.(1)) THEN 

tape error 
ELSE 
IF NOT dir_ok THEN 

tape_error; 
update~directory :• directory ok OR backup ok; 

ENO; 
END updatejlirectory; 

STPflW.tfl*X.PD85.0 

REJECT; 
connEHT 
IDDC+ 

Nfine— 

i n i t 
*kt*»t.tktkkkttm1ttk*tf, 
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;****ftt*ftt*,a>*at^ 
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* SHORT DESCR1PTI0N-
* i n i t i a l i z t s tape fomat and directory 
* 
* EXTENDED DESCRIPTION— 
* This routine corresponds to the softkey [INITIALIZE TAPE] uhost 
* function is to nark and fomat a tape and i t s directory. 

* OUTPUTS— nont 
* 
* ROUTINES CALLED— 
* TPnark 
* uam 
* t e l l 
* tape error 
* 
* ERROR CONDITIONS RHD RECOVERY— 

* NOTES— 
* Uhen the tape is being narked and fomatted, a louer level tape 
* intr ins ic is used. This lou-level routine DOES NOT check for 
1 front panel keyboard interrupts uhich u i l l automatically abort the 
* tape i n i t i a l i z a t i o n . (Could be a problen) 
* 

*' AUTHOR-

i 

* INITIAL REFINEnEHT— 
* 

* REVISION LOG— 
« 
ttkkkkkkkkkkkkkktkkktkkkkkkkkkkkkMkkkkkkktiktkkkkkktkkkkkkkkkkkkkkkkkkkk 

DECLARATION-

PROCEDURE i n i t ; ENTRY; 

4 
IDOC-4 

BEGIN 
INTEGER i ; 
t e l l ( i n i t i a l i z i n g tape); 
IF NOT REU THEN 

tape_error 

ELSE 
IF a*ort_connand THEN 

uam ( i n i t aborted) 
ELSE 
IF TPnark THEN 

BEGIH 
i n i t tap* w o ; 
FOR i : « O'TO 127 DO dlrectory_uordbuf[i]:>0; 
directory uordbuf[id uord] :* tape i d ; 
directory"uQrdbuf(MxJ>lk<>1}:i »055; 41st avail and l a v a i l blkt4 
IF (tapejjk :« update'directory) THEN 

acknowledge (tape i n i t ) 
ELSE 
IF abort_tape_fn THEN 

uam ( I n i t aborted); 
END 

ELSE 
tape_error; 

previous nenu; 
EHD i n i t ; ' 

http://DIRECTORY_.DK
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REJECT: 
tOHTIEHT 
SDOC* 

HflnE-
acan directory 

eaalse7e*ea*aaa>aateae*atliataaaaat*aaeaeaeaeaieae**«a*aiiaaaea*aaa*tae* 

eeaaeaaeaeaaeaeaeaaaaaaateaaaaeeaeaeaeaaaeiaaaiaaaaaeaaaaaaeeaaaklaaaaa* 
DECLARATION-

IHTEGER PROCEDURE acan directory ( d i r j o t r , f i l e i d ) ; 
VALUE d i r j i t r , f i l e Id; IHTEGER dir j t r ; BYTE f i l e j d ; EHTRY; 

I 

tooc-s 

« SHORT 0ESCRIPTI0K--
* doe, o tope f i l e search 

« EXTENDED DESCRIPTION-¬
* Thi, routine acane the tepe directory (copy of directory in RAn) 
* for , particular f i l e (FILE ID) starting at a given directory entry 
* (DIR_P1H). I t returna the directory entry (0 . .M) i f the f i l e i s 
* found, otheruiee i t returna a -1 indicating that the f i l e doea not 
* exiat on tape. 

BEGIN 
BOOLEAN found; 
found:=FALSE; 
IF ( d i r j i t r <» nix blk) AND (dir_ptr >= First blk) THEN 
UHILE HOT (found := (directory bytebuf[LEFT(dirj!tr.1)) = f i l e j d ) ) 

AND (dir_ptr < naa blk) DO d i r j t r := d i r j t r * l ; 
acanjlirectory := (IF found THEN d i r j t r ELSE -1): 

EKD scanjli rectory; 

' Thia function ia alao used to aeerch for additional f i l e enemoni 
* i f a tape f i l e occupies nore than one block uhich corresponds to a 
* directory entry. 

« INPUTS— 
* FILEJD * tape f i l e identified by a byte uide value containing the 
* ~ data type (0. .15 » upper 4 b i ts ) and 
• f i l e nunber (1..S * louer 4 bits). 
* DIR_PTR " uhich directory entry (corresponds to tape blocka 0..S4) 
* to etart scanning fron 

« OUTPUTS— 
* directory entry (0. .14) i f f i l e ia found 
4 - 1 if filt it not found 

« ROUTIHCS CALLED- none 

' ERROR COKOITIOHS RHO RECOVERY--
1 range cheeke f i l e ids and directory entry pointers 

« HOTES--

« RUTHOR— 

ai*aaaaeaaaa«a«l*»ta**«aeaa«aaaa«a»aat«a«a*l*ae*a*a»*t**»ta*»atiaail**«a 

» INITIAL REFINEHENT— 
* I f etarting directory entry pointer ia ulthin range then 
* check each directory entry for requested tape f i l e ( f i l e _ i d ) 
* I f tape f i l e found Then 
* return directory entry 
» else 
* return -1 

xaea**aatl*ftaas*ta>a***ati«ea*at**Hai*aft***iaaaaa*ta*a*ail«*ea*t*it»ta* 

« REVISION LOG-
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•EJECT; 
COnnEHT 
SDOC* 

kTfflE" 
delete f i l e 

aiataiieisaetaieaaaaaaaaiaaaietiaeaaaeeaataaaaitaataeaaaaiaaaaataaaaitta 
a 
* SHORT DESCRIPTION— 
a 
» EXTENDED DEStRIPTIDH" 
* Scans directory for FILEJYPE and FILE_1D and deletes that f i l e 
' by narking directory block(s) uith enpty File types and updating 
* the byteeunich coTfffTn the f i r s t available block and nunber of 
* total available blocks. 

IF directoryJaytebuf(first_blk_avail] > blkj io THEK 
directory bytebuf ( f i r s t blk avail] := blk no; 

DO BEGIN 
directory_bytebuf[blks_avail]:=directory_bytebuf(blks_avail]*1; 
directory -uonJbuf[blk no] := enpty f i l e ; 

EHD UNTIL (blkj>o:=ican~directory (bIk_no«1 . f i l e ) ) < 0; 
IF update ̂ directory THEN 

acknouledge ( f i l e deleted) 
ELSE 

deleted blk :« -1; & f i l e not deleted successfully & 
END; 

IF abortjape fn IHEH 
nacro uam Tflle aborted, delete nacro); 

END dclete. f i le ; 

• IHPUIS-

* DUTPUTS-

« ROUTINES CALLED— 

« ERROR CONDITIONS AND RECOVERY— 

« NOTES— 

" AUTHOR— 

aaa**aaaeaeaiaaaaeaaeaeaeaa*eaaie*aaeaa*aaaa*n***aeeaaaa*aaaiaaiiaiaaii* 

« INITIAL REFIKEnEHT— 

eaeaeeaAaaaaiaeeeaeaateeeaeeaeaeaeeeaaaeaeaeaaaeeaaaaiiaiiaesaeeaaaaeiaa 

J REVISION LOG— 

aeeeaiaaiaaaaaeeeaaaetaeaaeaaeaaaaaaaakaiaaitaiiaaaKaiiaexateaaaaeiaaeaa 
DECLARATION-

PROCEDURE delete f i l e ( f i l e type, f i l e i d ) ; 
VALUE f i le j type, f i l e j d ; INTEGER f i l e . t y p e , f i l e . i d ; EHTRY; 

SDDC-i 

BEGIH 
IHTEGER blk no; 
BYIE f i l e ; 
IF val idj i i rectory THEH 
IF (blk no:«acan directory(f i rst blk, 

( f i l e := LEFlIflle type,4) OR'fl leJd)) ) < 0 THEH 
uarn (no f i l e found) 

ELSE 
BEGIN 

tel lfdeleting f i l e ) ; 
deleted_blk := b lk j io : 
d e l e t e d j i l e :* direc1Dryjionjbuf[bIk_noJ; 

-
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•EJECT; 
comEHi . 
800C» 

NAHE--
undelete F i l l 

eeataaaaa aTaaaaaaeaaaaiaaaaae taeaaaaaiaaeeaa eaeaaeaaaaeaaataeeaaaaeeaaaa 
* 
« SHORT DESCRIPTION— 
• recovers , f i l e that has just been deleted 
a 
« EXTEKOED OESCRIPTIOK--
1 "Undeletes" the laat f i l e deleted provided a f i l e hae not been 
• eaved after the last deletion (indicated by DELETED BLK * -1 ) . 
• Scene directory for FILEJYPE and FILE.ID and deletee that f i l e 

dintctoryjaortbuFtdcieted bib] : « deleted f i l e ; 
directcryj>ytebufifi«t_blk_avail] :• 

ecan directory (deleted b i k t l , enpty f i l e ) ; 
IF update directory THEK " 

BEGIH ~ 
acknowledge ( f i l e undeleted); 
deleted blk :> -l7 

EHD; 
END 

ELSE 
nacro uam ( f i l e error, undelete nacro); 
IF abort_tape Fn"lHEH 

nacro uam Tf i le aborted, undelete nacro); 
EHO undelete.fi le; 

• UTUTS-

» OUTPUTS--

J R0U1IHES CALLED— 

« ERROR COHDniOHS RND RECOVERY— 

• MOTES— 

« RUTHOR— 

eeaeaaaeeaeaaeaeaaaa*eaeeaaeaaeaeaaeeaaeaeeeaaeaaeaeeaaaeaaaaaaaaaaeaaea 

« IMTIRL REFIKEnEHT— 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaMaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaa 

" REVISIOH LOC— 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
DECLRRAIIDN-

PROCEOURE undeleteJile; EHTRY; 

IDOC-1 

BEOIH 
IF valid directory THEH t f i r s t check i f tape is ok 8. 
IF deleted blk >' 0 IHEH 
BEGIH 
IHTEGER blks.rescued; 
t e l l (undeleting_flle); 
directory bytebuf[blka avail] :» directory bytebuf[blka avail] -

(blke_reecued:=deleted_file AHD ZOF); 
directory uordbur[deleted blk] :* deleted f i l e ; 
deleted f i l e : - deleted f i l e AHO ZfFOO; & nask out f i l e length 8. 
UHILE (Jblka_reacued:"bIkB_reacued-1)>0) BHD 

((deleted blk:»ecan directory(deleted blkal , 
RIGHT(deleted_file,i)))> 0) 00 
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REJECT; 
conncm 
(DOC 

HRnE-
record f i l e 

aaaaata**a»*«aa»«aaa*aaaea*aa«aaaaae*«aaaaaa*«aa****aataaaeaaaaaea«*a**a 
a 
« SHORT 0E5CR1PTI0K-

IHTEGER blk_size>blk_a2*2, 1 nunber of tape blocks to needed for f i le*, 
b l k j j t r , ~ 1 current tape block being uritten to & 
blk_buf, t record counter for each tape block u r i t e i 
data type; 

IKTEGER 
data_ptr, & data buffer pointer & 
appenda; L appending data info, i n f i l e to ur i te t 

BOOLEAH urote_ok. & redundancy checking during tape urites I 
purged.file; I attenpt to urite over existing f i l e & 

» EXTEKOED 0E3CRIPTI0H-
« Savaa the f i l e , flLE.ID, through FILEJIRITE. FILE_LEHGTH conputea 
* and returna the nunber of blocks (BLK_5I2E) in the f i l e . 
* FILEJJRITE buffers the f i l e information to be uritten to tape one 
' record (12S uords-aTT tine using OATA_PTR aa an offaet relative 
4 to the infomation (accessed via ran_eddr). 
* FROn HBn indicatee uhether the data being recorded ia fron 
* bubble nenory (TRUE) or fron RRfl (FALSE), 
a 
» INPUTS— 
a 
« OUIPulS-
a 
« ROUTINES CALLED— 

getx*ftaa*«ate*eeeaa*eaa*eaiaetaaaaaeaaaaaa>aaeaaasaeeaaaaiaaaaaaaaaa*a*£ 

SUBROUTINE f i l e append; 
BEGIN 

IHIEGER app.reg • REGISTER i ; 
app rag :* appends; 
IF 7app reg:»app regi l ) « nax f i l e appends THEH 

I f (byte lgth :• f i l e byte cnt fapp reg]) > 0 THEH 
BEGIH & append andther data bldck to f i l e & 

STPHTR( i n f o j t r , (ran_addr:>fiie_addreeBrapp_reg]) ) ; 
data ptr := -128; ~ I reset to beginning of buffer 8. 

ENO; 
appends :* app reg; 

EKD file.append;' 

« ERROR CONDITIONS AHD RECOVERY— geeaaiaaaiaaaaaaaeaaaaaaiaaaaaaaeaeaaaaeaaaaaeaeaeaaeaaaaaaaaaeaaaaaaaa*. 

» HOIES-
ft For ur i t ing nachine dunps, the follouing order of recording is done: 
• - data bubble (nodule 1) 
* - fomatted data 
» - data 
a - rau 
a 
« AUTHOR— 
a 
aaaeaaaaaaaaaaaataaaaaaaaaaaaeaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
a 
' INITIAL REFINEnEHT— 

SUBROUTINE get next block; 
BEGIN 

blk_ptr :« ecanjiirectory (blk_ptr*1,enply_file); 
blk buf : > 0 ; i reset record count for next tape block I 
IF Turote ok : « IPseek (blkjtr»10»2)) THEN 

IF (nbnjag >" 0) THEN I buffer next data block i f fron bubble 1 
BEGIH 

urote ok : ' read nbn(ran addr, aet add nbntnbn_pg,0, 
(IF byte.lgth>-2S60 THEH 2559 ELSE byte_lgth-1))); 

d a t a p t r :* -128; ~ I reset to beginning of buFfer i 
EKD; 

EHD get_next.block; 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa gaaaaaaaaaaaaaeeaeaaaaeaaaaaaaBaieaiaaaaaaaaieekaeeaaeaaaaxaasaxaaaaaata, 

' REVISION LOG--
a 
aaasaaeaaatiiaaaaiatiaaiaaaaaaaaaaaaaaiaaaieaaeaaaaaaaaieaaeaaaaaaaaaaaa 
DECLARATIOK--

- PROCEDURE record f i l e (ran addr. byte_lgth, f i l e j d , nbnjg ) ; 
VALUE ran addr.byte l g t h , f i l e id,nbn_pg; DOUBLE ran_addr, byte jgth : 
INTEGER f i l e i d , nbnjg; ENTRY: 

i 

•DOC-S. 

BEGIN 
IHIEGER POINTER info_ptr=r»n addr; 
DOUBLE lgth, blk sz; 

SUBROUTINE tape u n t e ; 
BEGIH 

IF (urote ok :• ran addr <> 0) THEK 
DO BEGIH ~ 8. urite to f i l e 8, 

IF dunp debug IHEH 
BEGIN" 

IF nbnjg >• 0 THEN 
BEGIH USIRC'pg"); UKEX(nbnjig): EHD 

ELSE 
BEGIH UHex(ran addr.8); UHex(byte lgth.S); EHD; 

USTRl" —> blk") : 
UHEX(blkjitr); IF HOT urote ok THEN UHEX(status nbn); 
CRLF; 

END; 
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to blk buf: 'blk buf*1 UHTIL i u n t e a block 5 
HOT (urote ok:*TPURT(ADRS(infoj>trtdatajjtr:-dataj!trt12Sl). 
(IF byte_lgth>256 THEM 2S6 ELSE b y t e j g t h ) ) ) OR 
(abort tape Fn : = abort connand) OR 
((byte lgth":= byte lgth - 2SS) <• 0) OR 
(blk.buf a 10); 

4 nark tape block in directory uith f i l e ID 4 
directory_bytebuf(LEFI(blk_ptr,1)J := File_id; 
IF nbn_pg < 0 THEN & no f i l e appends fron bubble data & 

IF (bytejgth <= 0) THEN 
f i l e append; 

IF (bytejgth > 0) RND (blk.buf * 10) THEN 
get next block; 

ENO UNTIL NOT urote_ok OR 
abort tape.fn OR 
(bytejgth t= 0) ; 

ENO tepejaritc; 

gataaataeaeateeaaetaaaaa«aaaaaaeaeaBaaa*e*aaBaaaaeaaa*«ea*ae*aa«aea»*t*£ 

SIWROUIINE copy bubble I ; 
KGIN 

IF bubble ok THEH 
IF (ranaddr := requeet.nenory (2560) ) • 0 THEN 

fatal (exceeded available nenory) 
ELSE 

BEGIN 
STPHTR ( i n f o j t r , ran.addr); 
nbnjjg := 0; 
byte lgth :» 131072; 4 2048 nbn pagea > 64 bytea 4 
t 1 tape block (2560 bytea) - 256 bytes of f i l e header -- 2303 4 
urote ok :* read nbn(ran addr, set add nbn(nbn_pg,0,2303)); 
IF urote.ok THEH " " 

tape.urite; 
releaae_nenory (nn_»66r); 
nbn_pg :» - 1 ; ~ £ reset to load RRfl data fron tape & 
dataj j t r := -12S; 
get next block; 

END; " 
EKO copy.bubblej; 

( a a a e t a a a a a a a e a a i laaaaaaaaaaaaaaaaaaaai La*iaeiaaaaaiaeaaaaa& 

BOOLERN SUBROUTINE f i l e ur i te ; 
BEGIN 

telKrecordingJ Ue); 
directory bytebuf((blkptr:«dirtctory bytebuf 4 f i l e hdr block: & 
[firetJ>lk.avail] )>2<lT := blk s u e ; " 4 f i l e eize i 
directory_bytebuf[blks_avail] := 
& update N avail blks & directory bytebufEblks avail ] -blk size; 
IF HOT (urote_ok:= 1Peeek(blk_ptrM0t2)) THEN 

tape error 
ELSE 

BEGIH 2. 1st record contains File info & 
deletedjllk := - 1 ; 
tape_double404 :* byte jgth ; 
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IF datajype = nenory_se1 THEH 
& copy nenory trace'directory fron bubble & 
HOVE tape uordbuf'2] : « nbn dir[nen d i r offset) , t(5) 

ELSE - - -
IF datajype • c a l j e t THEH 

4 copy cal data directory fron bubble 4 
HOVE tape uordbuf[2] :* nbn dir404, «(nen d i r offset) 

ELSE 
4 copy appending f i l e byte lgths into f i l e info, record 4 
ROVE tape uordbuf r 2]:=flie byte cnt40i,+(nax f i l e appende*!); 

IF (urote ok := IPURKtape bufptrT256)) THEH 
BEGIH 

IF (data_type=nacnine_file) THEN 
copy bubble 1 ; 

IF urate ok RHD KOI abort tape fn THEH 
BEGIN " 

IF File byte cn1(1)>0 THEH I check for appending f i l e 4 
BEGIH 

byte l g t h : * f i l e byte cnt&0&; 4 byte lgth to 1st f i l e 4 
5TPNTR(infoj>tr7(ran"addr:=file addreee404)); 

EKD; 
tape ur i te ; 

EHD; " 
ENO; 

IF HOI abort tape fn THEN 
IF urote.ok THEN 4 update 1st avail blk 4 

directory_bytebuf(first_blk_avaiI) :« 
scan directory ( b l k j t r t l , enpty f i l e ) 

ELSE 
BEGIN 

loadjapc; 4 retrieve old directory* 
nacro uam ( f i l e error, record nacro); 

END; 
EHD; 

f i l e urite : 2 urote ok ANO NOT abort tape f n ; 
EKO f i l e . u r i t e ; 

geaaaaaaaaeaeaaaaaetaaaaaeaieiaeaeaaftieaaaeeaaaeaitaaaaiataaaeaaaaeaaaag, 

BOOLERH SUBR0U1IHE roon on tape; 
BEGIH " " 

blk sz : - (IF ((lgth:"byte lgth.256) ItOD 2560) > 0 THEK 
(lgth/2560).1 ELSE 
(Igth/2560)); 

IF directory bytebuflblks avail) < blk size THEH 
BEGIH 

IF purged.file THEH 
undeleteJile; 

roon on Jape := FALSE; 
uamTno tape roon); 

EKD 
ELSE 

roon on tape : = TRUE; 
END f i l e j e n g t h ; 

aeaaiaaaataeaeaeaaiaaaaeiaiftaaaxaeaaaftaeeaeafteiei ixeaaaaaatateaataeaeax. 
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IF T8IT(TP£rr,3) THEH 
nacro uam (tape errors, ur i te protect nacro) 

ELSE 
I f valid directory THEN 

BEGIN " 
blk.buf ;c 1; 4 record counter for each tape block urite4 
appenda :s 0; 4 appending data info, in f i l e to urite 4 
dataj i t r :* -128; 4 data buffer pointer 4 
data type :* RIGHKfile id ,4) ; 
IF dunp debug THEN 

BEGIN" 
USTRCRECORDIND"); UHexIbyte Igth.B); USTRC bytes fron " ) ; 
IF nbn pg<Q.7Tff* UHex(ran addr,8) 
ELSE UHEX(nbnog); UHEX(fIle i d ) ; CRLF; 

END; 
IF (purged file:=(scan directory!f i rst b l k , f i l e id)>=0)) 1HEN 

delete.f i le (data.type, f i l e j d AND lOOOF); 
IF roon on tape THEN 

IF f i l e . u r i t e ANO update.directory THEK 
acknowledge (File recorded); 

IF abortjape fn THEK" 
nacro uam f f i l e aborted, record nacro); 

EHO; 
EKD record.fi le; 
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NEJECT: 
COHHEHT 
8D0C 

NRHE--
restore File 

aaeaaeaaaaaaataaaiaataaetaaeaateiaaaaaaaaaaekasaaaeaaaaeaeaaaaaeaaexaeai 
a 
* SHORT DESCRIPTION— 
a 
« EXTENDED OESCRIPTION-
* Restores f i l e contents of FILE ID into RAH via INFO PTR, or into 
» bubble buffered through INfO.PTR. Ibis ia deternined by DEST, 
4 in uhich a value of 0 indicates restoration to RAH, and a non-zero 
* (poaitive) value indicates a page nunber in bubble to start 
* restoring to. 

« DUTPUTS-
a 
» ROUTINES CALLED-
a 
* ERROR COKDIIIOHS AHD RECOVERY" 
a 
» NOTES— 
* For reading nachine dunps, the follouing Drder of restoring is done: 
* - data bubble (nodule 1) 
A - fomatted data 
* - data 
* - rau 
a 
* RUIHOR-
a 
aaaxasaaaeaaaataaeaaeaeaixaeaxeaaaaeaeeeaeaeaataaeeaaaaaaeaaaeaaaeiftaaat 
a 
» IHIIIAL REFIKEHEHT— 
a 
aaaaaaaaaaaftaataaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaxaaa* 

* REVISIOH LOG— 
a 
eaeaaeaiaaaaaaaa*iaaiaaaeataia*ai*aaaeeaeaaea«aa*eeeaaeaaeaeaaaeaaaa*eai 
DECLARATION— 

PROCEDURE restore f i l e (ran addr, File i d , dest); 
VALUE ran addr,"fi le i d , dest; DOUBLE ran addr; 

• INTEGER f i l e i d , dest; ENTRY; 
1 
SDOC-4 

BEGIH 
•FILE ftrace.uork; 
RFILE cdatap.uork; 
IKTEGER POINTER infoj>tr=ran addr; 
INTEGER blk no, 4 tape block nunber 
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& * bytes/tape ncord 4 
4 tntporary acfejg variable^ 
4 type of data en f i l e 4 
4 N pointe being reetored 1 
4 error neaeage iweaer 4 
4 recorda/block counter 4 
4 tape block coteiter 4 
4 tape recorehVeubble data4 
4 data buffer/ran pointer 4 
4 appending f i l e data cntr& 
4 II byles/data f i l e 4 

rec_lgth, 
i, 
data.typa, 
e r c j i t e , 
neg. 
blk.buf, 
isbn'block.cnt, 
cnt; 

INTEGER data, 
appenda; 

DOUBLE lgtb; 
IKTEGER mm restore f i l e cnt [0:nax f i l e appenda]; 
BOOLERH rrad.ok; 

ittiaaaaaaaaaaaaaatttaataitaaaaaaeeaaaaeaaaaaeeaaaaaaaiaeaastaaaiaaaaaaa, 
BOOLEW SSJBOUTIHE ok to restore f i l e ; 
BEOIH 

IF HOT (read.ok:'TF«ED(taeie_s<ifptr,rac_lgtb]; THEH ttape f i l e info4 
tape error 

ELSE " 
IF dest >• 0 IHEH 4 read fron buttle 4 

BECIH 
lgth :• tape doubleJOi; 
I f data.type • nenory.file THEK 

4 nen.dir.offset index contains reg mm to restore to 4 
nbn dlrinen d i r offaetanbn dirfnen d i r o f f s e t ] ] :• lgth 

ELSE ~ 
IF data type « nenory set THEH 4 restore nbn nenory info 4 

HOVE lean dirfnen d i r offset ] :• tape e»nibuf[2J,t(5) 
ELSE " 
I f data type * cal f i l e THEM 

BEGIH 
4 ca l .d i r .effeet index contains reg nun to restore to 4 
cnt :• lean dirfcai d i r offaet ] ; 
IF (read.ok : » ok.to.aive.cal (cnt, lgth)) THEH 

dest :> get startj»g (cal f i l e , cnt) ; 
EHD 

ELSE 
IF data type * cal eet THEH 4 restart nbn cal info 4 

HOVE nbn diriOA ;• tape usjrdbuf [2 ] , a(nen d i r offset ) ; 
ENO 

ELSE 
BEGIN 

HOVE rratore File cnt*Ot:«tepe iaordbur[2J,*(nax f i l e apoenda*1); 
lgth: ' ( IF reatore f i l e cnt[1)>0 THEN restore f i l e cntlOi ELSE 

tape double&04); 
IF data type'nachine File THEH 

BEGIN" 
dest :* cnt :* 0; 
lgth : » 131072 4 2048 nbn pages • 64 bytes 4 

EHD 
ELSE 
IF dest < 0 THEH 4 ranee check < points for RRH data 4 
IF HOT (read ok :* restore f i l e cnt404'file byte C M 4 0 4 ) THEK 

BEGIN 
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arc ota : « restore f i l e cnt404/3CO; 4 50 pta * 6 bytea 4 
IF ( a r c j t s ' l ) THEN 

nsg : » restore 401 nacre ELSE 
IF ( a r c j t s - 4 ) TKEH " 

nsg :» restore 201 nacro ELSE 
IF ( s r c j t s - 2 ) THEN " 

nsg :» restore.101_nacro ELSE 
nsg :* res1ore.51_necre; 

nacro uam (reatore_pte error, nag); 
END; " 

EHD; 
ok_to restore_fi!e :• read ok; 

EHO ok.to_restore.fi le; 

(aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa. 
SWOUTIHE get.next block; 
BEGIH 

blk.buf := 0; 4 reset block buffer count for tape 4 
blk no : - acan directory (blk notl , f i l e id ) ; 
road ok :* TPaeek (blk neM0*2); ~ 4 get next block 4 

ENO get.next.block; 

laaaeaaeeaaeaaaaaaaaaaaaaaaeeaeaaaaeaBeeaaeeeaeeaeeaaeaeeaaaaeaaaaaeaaaa. 

SUBROUIINE ur i te next block; 
B E G I N 

I f lgth > 0 THEK 
DO BEGIH 

cnt : « cnt • 1 ; 
lgth lgth - 256; 
blk buf :• blk buf a 1 ; 

E N D U N T I L 
(abort tape fn : » abort comand) OR 
NOT (read ok:>Tr«D(nMS(info_ptr[deta:>data*12S]),rec lgth)) OR 
(lgth <• 0) OR (blk.buf • 10); 

END urite.next .block; 

laeaaeaeeaaaaaaeaaaaaaaaaaaeeaesaeaaaeeeeeaaaaaeaaaaasaaeaaaaeaeaaeaaaag. 

SaJROUTlKE append data info; 
BEGIN " " 

IHIEGER app.reg > REGISTER 6; 
app reg : « appenda; 
IF (app.reg:»app reg+1) <» nax f i l e appends THEK 

IF eigth:*restore f i l e cnt[app reg]) > 0 IHEH 
BEG1K " " 

data :> -121: 
S T P N T R ( i n f o _ p t r . ( r a n addr:«fiie addreaalapp reg])); 

EHO; 
appends :> app.reg; 

END append.data.info; 

âaaaaaaaaaaaaataaaaaaaaaaAKaiaaaaaaaaaaasftaxaataaaaataaiaaaaaaaaaaaaaaj, 
BOOLEAN SUBROUTINE read.aborted; 

4 read i n 1 block 4 
4 recorda for rem 4 
4 read a record 4 
4 R records read 4 
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read.aborted : « NOT read.ok OR abort.tepe.fn; 

xaxi****«taaaa*at*ei***aaaeteeaaaaix*aeaaasaaaeaa»eeaaaaea«aa*aaaaa*aa*. 

SUBROUTINE read debug; 
BEGIN 

IF dunp debug THEH 
BEGIN-

HSTR("blk"); leSCXIbik no); IISTRC - - > - ) ; 
IF dest < 0 THEN 

BEGIN UHex(ran addr.S); UHex(lgth,l); END 
ELSE 

BEGIN IISIR("pg"); UCX(deat); EKO; 
CRLF; 

ENO; 
END read.debug; 

aaaaaaeaaaaaiaeaaaaaeeastaiaaaaaaaaexaaaaaaaaaxaaaaaaaaaaaaeeaaaaaaaaaaa. 

SUBROUTINE read tape; 
BEGIN 

IF (read ok :• ran addr <> 0) THEK 
IF HOI read aborted THEN 
DO BEGIN 

read.debug; 
urite next block; 
IF KDT read aborted THEN 

IF dest >• 0 THEN 4 u r i te to bubble etarting t pg dest 4 
BEGIN 

data :> -128; 4 react nbn buFFcr ptr For next blk 4 
COHHEKT 
read ok urt nbn (ran addr, eet add nbn(deet,0, 

(cnt-1)«256arec_lgth-lT); 
read ok :• u r t nbn ok (ran addr, dest, 

( c n t - U ^ S t t r s c lgtb-1) ; 
cnt :• 0; 

EKD 
ELSE 

IF lgth <> 0 THEN 4 check for appending data f i l e e 4 
append data info; 

IF (blk.buf'10) BHD (lgth > 0) THEK 
get next b l x k ; 

END UNTIL read.aborted OR ( lgth«0) ; 
EHD read.tape; 

4 read and rectors the f i l e 4 

ELSE 
BEGIN 

SIPKIR (info_ptr,ran_addr); 
read.tape; 4 restore data bubble (nodule 1)4 
release nenory (ran addr); 
I f HOI read aborted"1HEK 

BEGIN 
dect :• appends :* - 1 ; 4 reset to restore RRH data 4 
append data i n f o ; 
DO BEGIN 

get.next.block: 
read.debug; 
urite_next block; 4 ehould be mat. etate portion 4 

EHD UHTIL read.aborted OR (lgth <= 0) ; 
do.recall; ~ 4 aet up nenory for d,f , and rau4 
abort.suesp: 
neu.dsta(nachine.fiic); 4 get nenory addr for d,f ,rau 4 
append data infoT 4 get next appending f i l e 4 
IF blkjRif'iO THEN 

get.next.block; 
read tape; 4 read the real of nachine state4 

END; 
E N D 

END restore.the.uorld; 

laaaaaaaaeaaaxaaaeaaaeeaaaaaaaeaasaaeeaaaaaaaataaaaaaaaeeeeaaaaaaiakait. 

data type :• RIGHI(file id .4 ) ; 
IF (blk no:» ecan.directory ( f i ret_blk ,f i le_ id) )<0 THEK 

uam Tno f i l e found) 
ELSE 
IF NOT IPseek <bik_no'10*2) THEN 

tape error 
ELSE 
IF valid directory THEN 
IF ok to reatore f i l e THEN 

BEGIN ~ 
IF dunp debug THEK 

BEGIH" 
USTRC'RESTORIHG"); UHex(lgth,S); USTRC bytes fron tape to - ) ; 
IF dest<0 THEN llhextran addr.S) 
ELSE UHEX(dest): llrlEttfile i d ) ; CRLF; 

EKO; 

geiaeaitiaeaaiaaai teaaaaeeaataaaaaaaaaiaikeaaaaaaaaaAaaaeeaakaaiattaa*. 
COHHEHI » > ) POTEHTIRL PRDBLEH « « 

could be a problen here i f user decides to abort 
nachine dunp restore fron tape M M 

SUBROUTIHE restore the uorld; 
BEGIN 

IF bubble ok THEN 4 get a buffer to restore bubblo4 
I f (ran~addr:«reouest_nenory(2560)) « 0 THEN 

fatal"(exceeded_available.nenory) 

blk.buf := 1 : 
nbn.block cnt : = 
cnt~: = 
appends := 0; 
data := -128; 
t e l l ( restoring_fi le) ; 
abort sueep; 
IF (data.type = nachine.file) THEN 

reatore the uorld 
ELSE " " 

BEGIH 
read.tape; 

4 records/block counter 4 
4 tape block counter 4 
4 tape recordi/bobble dataS 
4 appending f i l e data cntr4 
4 data buffer/ran pointer 4 

4 restore nachine dunp 4 

http://ok.to_restore.file
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& tape to RRH restore 4 
IF dest < 0 I H E H 

BEGIH 
IF (data_type s data_file) THER 

part ia l (update d) 
ELSE 
IF data_type = f o r n a t . f i l e THEH 

partial (update F); 
EKD 

ELSE 4 tape to nbn restore 4 
IF read.ok THEH 4 update bubble directory 4 

read ok := update nbn dir 
ELSE 

bubble ok; 4 get old bubble directory 4 
EHD; 

restart sueep; 
IF a«ort_tape_fn THEH 

conpute uam (data type otr , abort_restore) 
ELSE 
IF read.ok IHEH 

acknouledoe ( f i l e reetored) 
ELSE 

nacro.uam ( f i l e . e r r o r , reatore nacro); 
EKO; 4IF read.ok, ok to restore f i l e s 

Est) restore f i l e ; 

IHU, DEC 22, 1983, 11:05 RH PflGE 35 

a a t a a * a a a t a a a t t i * a a * * t i * i 

SIPnGR . U O R K . P D I S I O 

•EJECT; 
C O H H E H T 
IDOCi 

KflnE-
i n l t tape nor 

aaaaeaaeaaelaiaeeaeealatiaiiaitaaiaaeeaataaaai 

« SHORT OESCRIPTICH— 

i n i t i a l i z e s variables for tpngr 

EXTEKOED DESCRIPTIOK--

IKPUIS--

OUIPUTS--

ROUTIHES CALLEO--

ERROR COHOIIIOHS P R O RECOVERY— 

HOTES— 

A U T H O R 
laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaeaaaaaaaaaaaaaaaa 

INITIRL REFIKEnEHT— 

eaaeaseaeeseAaaaeexeaaeeeaeaaiaeaBeeaeeaeieeaeeeeeeaaeeaeeeeeeaeeeeaeee 

REVISIOH LOG-

eeeeaaeeaeeaaeaeeaeaeeieaaaeaeeaaeaeeeaeaaaeseaaeeeaeeaeaaeaeeaaeaeesaa 
lECLRRflTIOH-

S1BR0UTIHE i n i t tape nor; 
1 
tOOC-4 

BEGIH 
STPHTRfdirectory bylebuF, flORS(directory.uordbuf)); 
STPHTRttape bytebuf, ADRSttape uordbuf)); 
STPNIR(tape~doubIe, HDRS(tape uordbuf)); 
FOR dir .blk := 0 10 127 DO 

directory.uordhuftdir.blk] := 0; 
directory.on := FALSE: " 
init.tape.vars; 

EKD init.tape.ngr; 

ENOI 

ENTRY; 

FTPnGR2.U0RK.PD8510 

SUBROUTINE directory off ; 
EXTERHflL BOOLEAK directory.on; 

THU, DEC 22, 19S3, 11:05 AH PAGE 1 

EXTERKAL; 

CTRACE.U0RK.PD851O IHU, OEC 22, 1953, 11:05 An 

BYTE COHSTRHT Ch1_ref_line_nart 
ch2.ref_lifte.nark 
chl.trace.nark 
Ch2~trace nark 

159, 
168; 

IHTEGER CONSTANT n.off 
n on 
d.off 
d on 

IHTEGER CONSTANT trace.al l .off 
trace.data 
trace.data.into.nen 

trace.nen.l init 
trace.nen" 
trace'data.and nen 

' 3, 
= 3, 

4, 

trace.nath.l init :» S, 
trace.datajlus.nen := 5, 
1race.data_nlnul.nen :* 6, 
trace.data_tines.nen :s 7, 
trace.data_div.nen := ! ; 

4 right arrow 4 
4 l e f t arrou 4 

4 state of nenory trace 4 

4 state of data trace 4 

4 trace.type 4 

4 f i r s t node using nen 4 

t f i r s t node using nath 4 

IHTEGER CONSTANT no.nen 
nenl 
nen2 
nen3 
nen4 
datal 
data2 
call 
ca!2 
c a l l 
caH 
cal5 
calG 
cal7 
cal ! 

:= 2. 
3, 
4 , 
5. 

:• 5, 

:» «, 
9, 

:= 10, 
11, 
12, 

:= 13, 
14; 

http://ch2.ref_lifte.nark
http://1race.data_nlnul.nen
http://trace.data_tines.nen
http://trace.data_div.nen
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• FILE etraee.uork: 
•FILE FtraceO.uork; 
PROCEDURE ch_partial( update block, ch ) ; 

VALUE updati block, ch; 
IKTEGER update block, eh; 

PROCEDURE annotate nath_and ntn( trace type ) ; 
VALUE trace type; 
INTEGER trace.type; 

PROCEDURE annotate.refjjoaitjon: 

a\ For part ia l 8. 

EXTERHRL. L; 
EXTERNAL. L; 

3lRRCE.WIRK.Pvt510 

raSIKL.P.-trace-

BEGIH 

THU. DEC 22, 1913, 11:05 An PAGE 1 

•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
• FILE 
• FILE 

fdatap.uerk; 
fecreen.uerk; 
cdlaplay.uork; 
fdiaplay.uork; 
cchtable.uork; 
Fchtable.uDrk; 
FchtabZ.uork; 
Fchtab3.uork; 
ctrace.uork; 
fnarker.uork; 
Fgrauc.uork; 
faonot.uork; 
f f l fo .uork ; 
ff ifoa.uork; 
carray.uork; 

RLPHfl TMLE nath annotation : ' 

befH-only", 

•itr, 

npy char*"lr, 
"/IT; 

I trace off — 
I data enly i 
8. d.inte n — 
I nen only — 
1 d and n £ 
£ d j l u a . n £ 
£ d_ninwe_n £ 
£ d~npy n" i 
I tjuji £ 

'be" ever n i l paran eievot £ 

INTEGER TMLE nath.n.diaplay :• 
nathl.diapley, 
na th2~daaplay; 

STRACE.U0RK.PD8S1O 

REJECT; 
COnnEHT 
*a*itaak*saa*aa«ta*a***»ta*i 

THU. DEC 22, 19!3, 11:05 fln PAGE 2 

:aat«*aataa*a**i 
* See alao init_group_control_vars. 

t«i******AeeAeaasaa**ft***i*A*te*ataaaaaeaaa*t*aaataeeaai*tteaaaAaAaA*eta 

PROCEDURE c h j a r t i a K update block, ch ) ; • 
VALUE update block, ch; 
INTEGER update block, cn; EHTRY; 
BEGIN £ e h j a r t i a l £ 

INTEGER f i f o uord; 
BYTE fifo_uora_upper • f i fo.uord, 

fifo.uord.louer = f i fo .uordal ; 

fifo.uord.upper := ( BYIE(ch) AND array.ch.naek J OR 
array.updete.nask; 

IF ch inte«er(ch n etate,ch) > n on THEK 
BEGIN i i f i " ~ 

fifo.uord.louer :« update_n; 
urite f i f o ( array update f i f o , f i f o uord ) ; 

ENO; i l f t 

IF ( (cr._integer(ch_d_state,ch) ' d_on) AHD 
(update block o'update n ) 

) THEN 
BEGIH I it I 

fifo.uord.louer :» update_block; 
urite f l f o ( array update f i f o , f i f o uord ) ; 

END; £ i f £ 

. END; £ c h j a r t i a l & 

PROCEDURE partiaK update block ) ; 
VALUE update block; 
INTEGER update block; 
BEGIN £ part ial S 

chjsartiaK update block, current entry ch ) ; 
END; & part ial I 

THU, DEC 22, 19S3, 11:05 Afl PRGE 3 STRACE.UORK.PCS510 

•EJECT; 
COnflEHT 

a e a a a a a a a a a i a a a a a a e a a i e a i a a t x a i a a i a a a i a a a a a e a a i a a a a a a a a a a a a a e a e x e a a a a a e a 
PROCEDURE annotate.refjaosition; 

BEGIN & annotate ref .position & 
INTEGER POINTER epeca; 
INTEGER ref_line_poeition. 

ref.l ine.displey, 
x . r e f . l i n e , 
y~ref l ine, 
addr," 
ch; 

REAL ref j ioai t ion; 

& current display generator address £ 

FOR ch :• 1 UNTIL nax ch DO 
BEGIH t for £ 

IF ch • 1 THEN 
BEGIN i i f £ 

STPH1R( apses, flORSIgratl.apecs) ) ; 
r e i . l i n e j j o s i t i o n :> ref_line1_position; 
ref" l ine display : « r e f . l i n e l diaplay: 

END £ it I 
ELSE 

BEGIN 1 elae £ 
STPHTR! specs, AMS(gnt2_specs) ) ; 
ref. l inejsoaition :> ref_line2.poeition; 
ref ' l ine diaplay :* ref line2 diaplay; 

ENO; £ e l e c t 

addr :• ref_line_pesition; 
IF apece[grat type] * rectangular THEN 

BEGIN £ if~£ 
ref poaition := ch real( eh refjaosition, ch ) ; 
IF X (refj>osition~< 0.0) OS 

(ref j o s i t i o n > 10.0) 
) THEN 
addr :> jnp( addr, ref l ine displaytref l ine size ) 

ELSE 
BEGIN I else I 

x ref line :» opecatgrat.x]; 
y~ref~line :" specs[grat_y] * IHTEGERt 

r e f j o s i t i o n * REfll(speci[div_y]) 

addr : « nove2(addr,x r e f . l i n e . y . r e f . l i n e ) ; 
addr :* setattributeTref'linc display, incr ) ; 
IF ch « 1 THEN 

BEGIN 5 i f 1 
addr := novetaddr, -4S. -80); 
addr :* printch(addr, chl ref. l ine.nark) ; 
addr nove(addr, -IG, 80); 
addr :* plotiaddr, 

10»specs[di* x ] , 
0. 
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nomal, 
•lou 

) ; 4 reference line & 
END & i f & 

ELSE 
BEDIM 8. else 8 

addr := plot.addr, 
10*speee[div x j , 
0, 
nomal, 
•lou 

); 4 reference line & 
addr := nove(addr. 0, -80); 
addr : « printch(addr, eh? ref line_nark); 
addr := nove(addr, - H , 80);~ 

END; 4 else 4 
addr : « aetattributefaddr, i n c r o f f ) ; 

EHD; 4 else 4 
END; 1 i f 4 

addr := jnp.addr, ref_line_diaplay • ref_line_si2e); 

EKD; 4 for 4 

EHD; 4 aiinotate.ref_position 4 

STRRCE.UORK.P08510 THU, OEC 22, 1983, 11:05 fid PRGE 5 

•EJECT; 
COntlEHT annotate nath and nen 
•*•**«* t t * 

PROCEDURE annotate nath and nen( trace type ) ; 
VALUE trace type; 
IHTEGER trace^type; EHTRY; 
BEGIN 4 annotate_nath_an<f_nen 4 

annotate_paraneter, 4 turn on/off paran for n-only off/on 4 
print_stnng( nath_annotation[ trace_type J, 

nath~siie, nath_n_ditplay[current_entry_ch - 1] ) ; 

EHD; 4 awvotate_nath_anfl_nen A 

EHOS 

ETRRCEO.WRK.PD8510 THU, DEC 22, 1983. 11:05 fill PAGE 1 

4 update starting points 4 
INTEGER COHSTRNT updatejjroc_vir* :=0, 

update j-au_ar ray :=1, 
update~ra-i~ :=2, 4 l a t e ' mc these by one 4 
update~d :=3, 
update j i :=4, c 

update^ 4recU :=5, 
update~f_polar :=6; 4not used i n call4 

FTRACEO.UORK.P08S10 THU, DEC 22, 1983, 11:05 Rfl PRGE 1 

PROCEDURE partial( update block ); 
VRLUE update block; 
INTEGER update'block; EXTERHRL.L; 
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SUBROUTINE annotate nath op; 
PROCEDURE repaint traces; 
PROCEDURE release~nen; 

THU, DEC 22, 1913, 11:05 RH PACE 1 

EXTERNALS; 
EXTERNflL.L; 
EXTERNflL.L; 

STRRCE2.U0RX.PDBS10 

MSKL,P,"tfac2" 
BEGIN 

TYPELENGTH USER3:S; 

THU, DEC 22, 1983, 11:05 RH PflGE 1 

RFILE 
•FILE 
RFILE 
RFILE 
RFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
HFILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 

ftrace.uork; 
C n m . w o r k ; 
f nenu. work; 
fcontv2.uork; 
fsize.work; 
fcontrel .wrk; 
cchtable.uork; 
fchtable.uork; 
Fchtab2.Mork; 
Fchdata.worH; 
fgra t i c . uork; 
cdiap.uork; 
cntse eg?, work; 
fua.L2,mrk; 
fnbttgr.uork; 
ctpngr.uork; 
fconn and.uork; 
fiwwgr.uork; 
fdisplay.uoilt; 
fscretn.iwrk; 
Fdatajp.uork; 

4 for rebuild 4 

4 f o r uam & 
4 for t t v t_data() and recall_data() & 

4 for nenary_file 4 
4 for ctvsund_tokcn I 

4 for request_ and releaat~array 4 

PROCEDURE copy us*r3( Fron addr, to addr, t i z t ) ; 
VRLUE fron addr. to addr, t i i e ; 

DOUBLE fren'addr, to^eddr; IKTEGER s i l t : EXTERNAL; 

IKTEGER CONSTANT last_array : « 2; 
DOUBLE ARRAY nenory_addr[1:last_array]; 4 address of nenory array 4 
BYTE ARRAY nenory^nunbll:last_array], 4 nenory I in this array 4 

nenory"userl1;ia*t_array); 4 ch'e b i t set uhen using 4 

RLPHA TABLE nath annotation :• 
4 0 neth_d_piua_n 4 "( • 
4 1 nath~d_ninus_n 4 "( - j " , 
4 2 nathVtmes n 4 "( 'tnpy char*" ) " , 
4 3 nathVdivided_by_n 4 "( / ) " ; 

STRHCE2.UDRK.PDS510 THU, DEC 22, 1983, 11:05 Ah 

•EJECT; 
CORTIENT release nen 

PROCEDURE release nen; ENTRY; 
BEGIN 4 release nen 4 

INTEGER array_nun; 

FDR a m y nun :* 1 UHTIL last array DO 
BEGIN 4 for 4 

nenory_user[array_nunJ :« 
RBITj we«iQry_userterray_nun], current_entry_ch ) ; 

IF C tnenoi7_mmb(array_nun] <> 0) BHD 
(nenory~user[array~nun] » 0) 

) THEH 4 i t uas allocated AHD other ch i s n ' t using i t 4 
BEGIH 4 i f 4 

releate_array( nenory addr[array_nun] ) ; 
nenory nunb[array nun} :* 0; 

END; 4 i f 4 
EHD; 4 for 4 

EHD; 4 release nen 4 

STRRCE2.UORK.PD8510 

•EJECT; 
COnnEHT 

THU, DEC 22, 1983, 11:05 Afl PflGE 3 

get_nen 

* Releases any currently held nenory for the current entry channel, 
* checks to see i f the requested data nenory i s already in nenory 
* else allocates space for i t and reads i t i n fron bubble. 
,* I f successful. F i l l s the data nenory tables, sets the channel table 
* value for ch_n_faaee, and returns TRUE. Else i t releases the nenory, 
* clears the data nenory tables, sets the enamel table value for 
* ch_n_base to 0, and returns FALSE. 

BOOLEAN PROCEDURE get nen( nen id ) ; 
VALUE nen i d ; 
INTEGER nen'id; 
BEGIN 4 get'nen 4 

BOOLERH success; 
IHTEGER arrayjiun , 

use_.this_array, 
an_open_array; 

success :* TRUE; 
release_ncn; 4 release array(s) currently i n use by this channel 4 

4 tee i f the desired ntnory nunber i t already in ran 4 
use_this_array := 0; 
an open array :* 0; 4 at least one is aluays open 4 4 DEBUG 4 
FDR array nun := 1 UHTIL last array DO 

BEGIH 4 for 4 
IF Htnory_nunb[array__nun ] * nen_id THEH 

use thle_erray :»"array_nun 
ELSE IF nenory_nunb[array_nun J • 0 THEH 

an open a m y :* array nun ; 
EHD; 4 for i" 

IF use thit_arrey > 0 THEH 
BEGIH 4 i f not already in ran 4 

use this_array :• an_cpen_array; 
IF I nenory_addr[u»e"thi*_array] 

7* request array( block size ) 
) <> 0 THEH 
BEGIN 4 i f ran allocation successful 4 

nenory user.use this_array] :* 
SBIT. nenory_user.use_this_array], 

current_entry_ch 

nenory nunb[ute_thit_arrey] .** nen_id; 
set_entry_ch_,double( nenory_addr[use_this_array], 

ch_n_base 

success :* recall_data( entry_ch_dowble( ch_n_base ) 
" header_size, 

nenory_flie, 
nen_id 

http://HRICE2.tlWK.ro
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) ; 
EHO 1 i f ran allocation successful 4 

ELSE „ 
BEGIN 4 i f ran allocation not successful 4 

success := FALSE; 
uarn( eKceeded_available_nenory ) ; 

END; 1 i f ran allocation not successful 4 
END A i f not already in ran 4 

ELSE A desired nenory uas already in ran 4 
nenory_user[use_.this_arrayJ : = 

S8II( nenory__user[use_this_array], current_entry_ch ) ; 

IF HOT success THEH 
BEGIH A i f i 

relea«t»_nen; 
set entry cn doublet 0, ch n base); 

END; 4 if t 

getjien := success; 

EKD; A getjien I 

SIRACE2.UDRK.PD8510 IHU, DEC 2 2 , 1983, 11:05 An PAGE 5 

•EJECT; 

C O M E K T data on 
t U t f t l f t i l t f t t t t f t t ^ ^ 

t t t A t t t t t o t t t f t t f t f t t ^ ^ 

SUBROUTIHE data on; 
BEGIH 4 data_on 4 

set entry_ch_integer( d_.cn, ch_d_state ) : 
IF current_entry_ch = l"*THEN 

nove(traceT_position, tracel x, trace1_y) 
ELSE 4 entry ch = 2 A 

nave(trace2_position, trace? x, trace2_y); 
END; 4 datajm 4 

STRflCE2.U0AK.P0B510 THU, OEC 22, 1983, 11:05 An PAGE £ 

•EJECT; 

COnnENT data off 
A«>a>itfttt 

SUBROUTINE data off ; 
BEGIN A data~off 8 

IF current_entry_ch = 1 THEH 
jnpf trace!_position, end trace) ) & ch 1 data trace A 

ELSE & entry cn = 2 A 
jnp( traci2_position, end_trac*2 ) ; & ch 2 data trace 4 

set_entry_.ch_integer( d_off, ehjj_state ) ; 
abort sweep; 

EKD; 4 data.ofF 4-*—""" 

STRACE2.UQRK.PDS510 THU, DEC 22, 1983, 11:05 An PAGE 7 

N P E C T ; 

COnnEHT nen off 
• * * f t i t * * t t t t t t M ^ 
t 
*tt**a********i>*aa**t***t***^ 

SUBROUTINE nen off ; 
BEGIN 4 nen 'off 4 

IF current_entryj:h » 1 THEN 
jnp( tracetn_poiition, 4 ch 1 nenory trace 4 

trace1n_display + trace_3i2e 

ELSE 4 entry ch * 2 4 
jnp( trace2n_position, 4 ch 2 nenory trace 4 

trace2n display • trace size 
) : 

set entry ch integerf n o f f , ch n state ) ; 
EHO; 4 nen_off~4 

http://d_.cn
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•EJECT; 

COnnENT nen on 

* 

* Scti t r * channel table value for ch_n_state to n_on, turne on the 
* CRT nenory trace, and update* the positioning vecotr to avoid a l ine 
* to the f i r e t point. 
* 

m t t i t t t t t t t t t ^ 
PROCEDURE nen_»n; 

BEGIN 4 nen on 4 
INTEGER position, 

display, 
* t 

oet_entry_ch_inttger( n_on, ch_n_state ) ; 

4 turn on CRT Mnory trace 4 
I f current entry ch = T THEN 

BEGIN l V t 
position :• traceln_position; 
display : » traceln display; 

END 4 i f 4 
ELSE A entry ch * 2 4 

BEGIN & else 1 
petition :* trece2njoeition; 
display : « trace2n display; 

END 4 else 4 

4 update f i r e t position vector (to avoid a l ine) 4 
dg_addr :» dg_readjty( display, x.y ): 
dg_eddr :* nove2{ position, x, y }; 

END; 4 M M on 4 

31RRC E2.UORK.PDB510 THU, DEC 22, 1M3, 11:05 Rn PflGE 5 

•EJECT; 
COnnEHT data into nen 

PROCEDURE data into nen( nen id }; 
VALUE nen Id; 
IHTEGER nen'id; 
BEGIN 4 data into nen 4 

INTEGER array.nun, 
other_ch; 

save_data( entry_ch_o^)oble(ch__d_batt) - header_size, 
block_sue, 
newry_f i le , 
•en i d " 

) ; 

4 see i f any channel i t looking at this nenory nunber 4 
FOR array_rwn 1 UNTIL last_array DO 

IF ntnory_nun*[afray_nun J • ne*_id THEN 
copy_uier3( entry_ch_ebuble(ch_d_base). 

ne«ory_ao^r[irray_nun J, 
i*Mber_of j w i n t s 

IF entry^h^integei^eh^tracejuth) <> nath_off THEN 
p a r t i a l ! update d ) ~ 4 wi l l 'a lso update nen i f on 4 

ELSE IF entry -ch_integer(ch_n_ttate) * n_on THEN 
p a r t i a l ! update_n ) ; 

IF trace nod* <> si iwl* ch THEN 
BEGIH~4 i f 4 

otner_ch : « 3 - current_entry ch; 
IF ch~integtr. ch_trace~nath,"other_ch ) o nathoff THEN 

ch part ia l ! update d, other ch ) 
ELSE IF ch,integar( ch_n_state7 Qther_ch } « n_on THEN 

ch__partial( update n, other ch ) ; 
END; 4 i f 4 

END; 4 data_into_nen 4 

STRACE2.U0AK.PDJS10 

•EJECT; 
COnnENT 
*a*tt*****a«**t*****J>ti 

THU, DEC 22, 19!3, 11:05 Rn PflGE 10 

I t l l l U l t t M . t l 

1 Allocates nenory i f necessary (true nenory array, not data or cal ) , 
* and sets the channel table value for ch_n_base. Returns TRUE i f 
* successful, FALSE otherwise. 

t****tt***ftt**Bt*«s*****aft**t*******tt * * * * * * * i 

BOOLEAN PROCEDURE select nen( nen id ) ; 
VALUE nen i d ; 
INTEGER nen_>d: 
BEGIN 4 select nen 

BOOLERH result;' 

IF f (nen.id <• M H 4 ) RNO fnen_id >* nenl) )THEN 
result :* get nen( nen id ) 

ELSE IF nen id <-- data2 THEH 4 neasured data 4 
BEGIN 4 else neasured data 4 

set_entry_ch_double( ch_double( ch_d_base, 
1 - datal • nen id 

) . 
ch « base 

) ; " 
result : « TRUE; 

END 4 else neasured data 4 
ELSE 

result : « FALSE; 

select nen : » result; 
END; 4 select nen 4 

4 bad nen id nunber 4 

STRRCE2.UORK.PD8S10 THU, DEC 22, 18S3, 11:05 An PAGE 11 

•EJECT; 
COnnEHT 
t***a*a**t*****aaa*ti*«Ba*a**>\«>ft 
a 
* NOTE: Rust leave nenory allocated and in ran even for data_and_ner» 
* in order to be able to update scale/div, etc. , quickly. 

aa*t**t*«at****aaaa*****aaa**t*t*a*ta*a**aa**aaa*aaa*i*a******at***aaix* 

PROCEDURE partial set trace type, trace type ) ; 
VALUE trace type; 
INTEGER trace type; 
BEGIN 4 partial set trace type 4 

BOOLEAN old ntri, 
old'data. 
new_nen, 
fltu~data; 

oldjien ".- rveujien : » entry.ch^integert ch_n_otat« ) * n_on; 
oldjtata : « neujtata :* entry_ch_integer£ ch_d_state ) = d_on; 

IF trace type <> trace data into nen THEN 
BEGIN_4 i f not d->« 4 

4 HEilORY 4 
IF trace type >« trace nen l i n i t THEN 4 w i l l need ran 4 

BEGIN4 i t 4 
IF NOT select_nen(entry_ch_integer(ch_nen_nnbr)) THEH 

BEGIH 4 if"unsuccessful 4 
trace_type : » trece_data; 
hilight.keyt cndj .e7a, endjjata, endjieth ) ; 

END; 4 if'unsuccessful 4 
END 4 i f 4 

ELSE 4 u i l l not need ran 4 
rtlease_nen; 

4 HATH 4 
IF trace type >« trace nath l i n i t THEH 4 connon for nath 4 

BEGIH'4 i f 4 
neu_data := TRUE; 
neu nen :> FRLSE; 

END 4 i f 4 
ELSE 4 tum off nath 4 

BEGIH 4 else 4 
set entry ch integer! nath off , ch tracejiath ) ; 

EHD; 4 else~4 " 

END; 4 i f not d- in 4 

CASE trace type OF 
BEGIH 4 case 4 

BEGIN & off 4 
neu_data := FALSE; 
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neu nen :* FRLSE; 
EHD; 4 off 4 

4 data 4 BEGIN I data 4 
neu data •.' TRUE; 
neu nen := FRLSE; 

EHO; Z data A 
A dat* -> nen & data_into_nen{ entry_ch_inteo«r(ch_nen_nnbr) ) ; 
4 nenory & BEGIN & nenory 4 

neu data : = FALSE; 
neu"nen := TRUE; 

END; 4 nenory 4 
4 data and nen 4 BEGIN 4 data and nenory 4 

neujlata :* TRUE; 
neu'nen := TRUE; 

END; 4 data and nenory 4 
4 data t nen 4 set_entry_ch_intiger( nathji_plus_n, ch_traee_nath ) ; 
4 data - nen 4 tet_entry_ch_integer( nath~djtinus_n, ctTtrace_nath ) ; 
4 data * nen 4 tet_entry_cK_>''teger( n e t h j T t i n e s j i , ch_[trace_nath ) ; 
4 data / nen 4 Mt~entry^ch~ifinger( nath~d_dividedjoyjn, 

ch trace nath 
); ' 

END 4 case 4 
ELSE 

BEGIN 4 else case 4 4 tane a i data only 4 
reieate nen; 
new_data :* TRUE; 
neu nen :* FALSE; 

END; 4 else caee 4 

I F neu nen XOR eld nen T H E K 4 nenory trace state has changed 4 
I F Mujten T H E N " 

nen on 
E L S E 

i*en_off; 

I F neti data X O R old data T H E N 4 data trace state has changed 4 
B E G I H 4 i f 4 

I F nen_data T H E H 
data on 

E L S E 
data o f f ; 

rebuild*:= T R U E ; 
E H D ; 4 i f 4 

I F trace type o trace data into nen T H E H 
B E G I H ' A i f 4 

annotate_nath_and_nen.tr.jce_ type); 
partialC update <T); 4 else done by data into nen routine 4 

E N D ; 4 i f 4 

I F rebuild T H E H 

restart_sueep; 4 no operation unless "control" is in idle 4 

E N D ; 4 partial_set_trace_type 4 

STRACE2.U0RK.PDS51O THU, DEC 2 2 , 1983, 11:05 fln P R G E 14 

R E J E C T ; 
connENT 

i t t ta f ta t**-*** 

P R O C E D U R E set trace type( trace type ) ; 
V A L U E trace_type; 
I N T E G E R tracejiype; 
B E G I N 4 set_trace_type 4 

I F trace_type <> trace_data_into_nen THEN 
h i l i g h t j m . cnd_data, cndjiatti ) ; 

partial_set_trace type{ trace_type ) ; 
E H D ; 4 tet trace type 4 

STRRCE2.UORK.PD8510 THU, DEC 2 2 , 1983, 11:05 An PRGE 15 

REJECT; 

COnnEHT select trace node 

t 

PROCEDURE select trace node( node ) ; 
VALUE node; " 
BYTE node; 
BEGIH 4 Kl«ct_trace_node 4 

IF node <> trace node THEH 
BEGIN 4 i f 4 " 

abort sueep; 
IF node - tingle_ch THEH 

BEGIH 4 single channel 4 
hilight_on( cnd_tingle_ch, cnd_dual_ch ) ; 
h i l ight_pff ( cnd_overlay, cnd_split ) ; 

END 4 single channel 4 
ELSE 

BEGIN 4 dual channel 4 
hilight_on( cnd_overlay, cnd_split ) ; 
hil ight kty(tnd~dual ch, end -*ingle ch, end dual ch); 

END; 4 dual channel 4 ' 
pop_nenu( OISPLAYJIEHU ) ; 
trace node :» node; 
rebuild :« TRUE; 
trace_and_graticule; 
partial( update_d ) ; 
IF trace node <> tingle ch THEH 

BEGIH~4 i f 4 

ch_partial( update d, 3-current entry ch ) ; 
END; 4 i f 4 

restart sueep; 
END; 4 i f 4 

EHD; 4 select trace_node 4 

http://annotate_nath_and_nen.tr.jce_
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REJECT; 
COnnENT telect ntnory 

PROCEDURE select nenoryf nenory ) ; 
VALUE nenoryT 
INTEGER nenory; 
BEGIH A select_nenory 1 

hi l ight on( end ntnoryl, end ntntry ehZ ) ; 
popjienut OISPLRYJIENU ) ; 
set_entry_eh_integer( nenory, ch_nen_nnbr ) ; 

EHD; & eelect_nenory 4 

5imE2.U0r«,PMS10 THU. DEC 22, 1913, 11:05 Rfl PflGE 17 

•EJECT; 

COnnEHT annotate nath op 

> 
• O t i t t M * * * * * * ^ 
SUBROUTINE annotate_nath_op; ENTRY; 

BEGIN 4 annotate_nath_op 4 
chan_e_softkey( nath__annotation[ entry_ch_integer(ch_nath_op) -

trace"nath U n i t 
1, " " 

end nath, 
2 " 

) ; 
ENO; 4 amotate_nath_op 4 

STRRCE2.i/0RiX.PD8$1O THU, DEC 22, 1983, 11:05 RR PAGE 18 

REJECT; 

COHEXT select nath op 

* 

PROCEDURE telect nath op( op ) ; 
VRLUE op; 
INTEGER op; 
BEGIN 4 eelect.nathjjp & 

hilight_on( cnd_djjlus_n, cnd__d_div_n ) ; T;a 
tet_anti7_ch_integer( op, chJiath_op ) ; l , f 

annotate nath op; 
pop nenuT DISPtflOENU ) ; 

END; 4 teleet_nath_op 4 

STRRCE2.U0RX.PD851O TNU, DEC 22, 1983, 11:05 fln PflGE 19 

•EJECT; 
COnnENT repaint traces 

i*t***t*t**»M 

>it«* •*-**«•< 
PROCEDURE repaint_traces; EHTRY; 

BEGIN 4 repaint traces 4 
INTEGER trace.type; 
IF entry ch_integer( ch_n_state ) s n_on THEH 

IF entry~ch_integer(~ch_d_state ) = d j m THEN 
trace~typc trace data and nen 

ELSE 
trace_type :* trace_ne« 

ELSE 4 n oFF and d on (can't ha« both n_off and d_off) 4 
IF entry_ch_integer( ch_traee_nath ) » nath_off THEM 

trace~type : « trace data 
ELSE 

traee_type :> entry_ch_integer( ch_nath_op ) ; 

partial_tet_trace_type( trace_type ) ; 

END; 4 repamt_t races 4 
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•EJECT; 
COtHIEHT i n i t trace eeaAAateiaa***l*a*l«tiaaeaaaea*aatt*iat*«aeaaeeaaeeeaaaaaaaaaataeaa"teeee 
It aaeaaaaaiaeeeaaeeaaaaeeseaeaaeaaeeaesaaaieeasaaieaeaaiaaeaaaeeaaeeiaaete 
MIOTEDURE init_trace; EHTRY; 

BEGIN & init_trac« 8, 
INTEGER array_nun, 

trace_type; 

nan off ; 
data_off; 

FOR array nun : » 1 UNTIL last array 00 
BEGIN i for 8 

iwnory_addr[array_nun ] 
nonory_nw*[array_rKin J 
nenory uscrfarray mm J 

END; 1 for 1 

ennotatejiath.op; 
repaint Jtraces; 

EKO; & init_trace 8. 

•FILE fdiap.uorh; 

FJOt 

STRIGTBL.U0RK.PD8S1O IHU. DEC 22, 1983, 11:05 fln PflGE 1 

(uord accesa in diap rani 

RDD.U R5, RS; 
ADD.U R5.RII; 
HOVE.U R0,(R11)» 
HOVE.U RO.(Rll) 

n68KL ,P,"trio,tbl" BEGIN 

EKIERHAL DOUBLE ARRAY aine coa.L[0:1024]; 
EKTERHAL INTEGER BDDfR; 

DOUBLE SIHTHsREGISTER 1 , COSTK'REGISTER 2, SINDTH, COSDIH; 
IKTEGER ILODP: 
IKTEGER HP1R=REG1STER 9; 

PROCEDURE aave am coal val , adr ) ; 
VALUE val. adr: DOUBLE val ; IKTEGER adr; 

ASSEH8LE( HOVE.U adr. R5; 
LEA sine cos. i .RII : 
SUAP RO;" 
SUAP RO; 

SUBROUTINE sin cos i t e r ; 
BEGIN 
FOR IL00P:=1 TO 255 DO 

BEGIN ASSEt1BLE( 
LEA nODFR, HPTR; 
HOVE.L COS01H, (R9)»; 
ROVE.L SIH1H, ( U K 
IIOVE.L CCLSIH, (R9)»; 
riOVE.L COSTH. (R9)»; 
HOVE.L SIHTH, ( K 9 M ; 

SIKIH:*SIHTHiIO»000; IF OVERFLOU THEH SINTH:=I7FFFO0O0; 
COSIH: *CUSTn«08000; IF OVERFLOU THEH COSTH: =X?FFFO0OO; 
RSSEHBLEt 

SUflP COSTH; 
ROVE COSTH, SIHTH); 

aave sin co,( SIK1H , ILOOP ) ; 
RSSEflBLEl" 

HOVE.L (R9)t, SIHTH: 
H O V E . L (A9K COSIH; 
ROVE.L SIHDTH, (R9)»; 
ADD.L (R9)«, SIKIH: 
SUB.L (R9)t, COSIH); 

EHD; 
EHD sin_cos_itsr; 

SUBROUTINE i n i t 1 r i j ; EHTRY; 
BEGIN 
SIH1H:=SIKDTH:=13176712; 
COSIH: 'COSOTH: =2H?M322S; 
ain coa i t e r ; 
FOR IL0OP:-1 SIEP 1 UHTIL 255 00 

BEGIH 
COSlH:=eine c o s [ I L O O ? ! ; 
RSSEMBLEISuSp COSTH; KEG COSTH); 
save sin eos( COSTH , ILODP « 256 ) ; 
B S S E S B L E T S U A P COSIH; NEG COSIH); 
save ain cos( COSTH , ILOOP • 512 ) ; 
flSSEHBLETSUAP COSIH; N E G COSIH); 
save ain cos( COSTH , I L O O P • 768 ) ; 

STR1GTBL.U0RK.PD851O THU, D E C 22, 1983, 11:05 An FUART.UORK.P08510 TKU, D E C 22, 1983, 11:05 fln P A G E 1 

END; 
eave ain coal IO0CO7FFF , 0 ); 
save am cos( lOOOO'FFF , 1024 ); 
save'eirfcoil Z7FFF0O0O , 256 ); 
save sin cos( ZOOO08O0O , 512 ); 
oave"ain"cos( ZKJOOOOOO , 768 ); 

EHO build t r i g ; 
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CUTIL.UOHK.PDS510 

BYTE COHSTRHT 
MCro_chap :* '?; 

THU, DEC 22, 19S3. 11:06 Pa PflGE 1 FU1ILU0RK.PDI510 THU, DEC 22, 1913. 11:06 fln PAGE 1 

NFILE cRMfigc.Hork; 
RFILE fut iU.uer*: 
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fV68KLtP,"uUl" 
BEGIN 

THU, KC 22. 1??3, 11:06 flfl PflGE 

aFILE 
IFILE 
RFILE 
IFILE 
•FILE 
HFILE 
•FILE 
IFILE 
IflLE 
HFILE 
IFILE 
•FILE 
IFILE 
IFILE 

cutil .uork: 
cids.uork; 
fscreen.uorx; 
f topnisc.uork; 
fpuDib.uork; 
cpubib.work; 
foutib.uork; 
cnsgnbn.uorii; 
cneiiagE.tmrk; 
cdebug.ucrk; 
ftcm.uork, 
f i lp l . j i .uorn ; 
fstring.uorh; 
ffnt.uork; 

8, for urt_pubib_string 4 
8. for bubble fai lure nessages 4 

4 OESUG 4 
4 OESUG 4 

IKTEGER COHSTRHT tell_*everity := 0, 
m m t t verity : = 1 , 
fatal_severity : » 2, 
null_eeverity - 1 , 
nacro^node : = - 1 , 
*trmg_iize := 60; 

DOUBLE COHSTRHT error_fomat := Z2?0O05O0; 

IKTEGER prior_eeverity, 
held_ieverity, 
held~nessage; 

RtPHR nacro nsg; 
BYTE ARRAY nacro_ttr [0 :s t r ing j , i ze ] ; 

•LPKfl TABLE prefix :* 

-CBUTIOH: - , 
"ERROR: "; 

SUTIL.U0RK.P0851O 

•EJECT; 
COfltlEHT 

THU, DEC 22, 1983, 11:06 fln PAGE 2 

. Thif nodule defines the follouing u t i l i t y procedures, 
t e l l 

PROCEDURE pnnt_nessage( nes sagejiunber, severity ) ; 
VALUE nessage_nunber, seventy; 
INTEGER nessage_nunber, seventy; 
BEGIH 4 printjtessage 4 

IF ( (severity > pnor_severity) OR 
(nessage nunber ' ' n u l l nessage) 

) THEH 
BEGIH 4 i f 4 

IF severity > tell_eeverity THEH 
prior seventy :* severity 

ELSE 
prior_teverity :* null_Beverity; 

fveld_severity := severity; 
clear_string(error); 
as>pefW_ttring(error, prtf ixfeever i ty ] ) ; 
IF nessage nunber <> nacro node THEN 

BEGIN " 
held_nessage i*easage_nunber; 
nacro nsg :* HORS(byte l i s t ) • nessage nunber; 

END; 
append_string(error, nacro_neg); 
print string! error, error~eire, error display ) ; 

END; & i f 8. 
IF nessage debug THEH 

BEGIH 4~if & 
UHEX( nessage_nunber ) ; 
clear_string(error); 
append_etring(error, prefixlseverity] ) ; 
IF nessage_nunber <> nacro_node THEN 

• nacrojisg := flDRS(byte_list) • nesiage_nunber; 
append string£error, nacro nsg); 
USTR( error J; 
CRLF; 

EKD; 8 i f 4 
END; 4 print_ne««age 4 

l D E B U G i 
1 D E B U G s. 
t D E B U G S 
&. D E B U G 4 
i . D E B U G S. 
1 D E B U G 1 
t. D E B U G J 
1 D E B U G S. 
I D E B U G 1 
4 D E B U G 1 
i D E B U G I 

SUTIL.UORK.PD8510 THU, DEC 22, 19B3, 11:06 fln PflGE 3 

•EJECT; 
PROCEDURE get_nacro(necro_ineert, n*saage_nunber, severity); 

VALUE nacro_insei-t, netsagejiunber, severity; 
RLPHA nacro_lfi5ert; 
INTEGER nessagejuinoer, severity; 
BEGIN 4 get nacro 8 

IKTEGER lgth, lathZ, 
i « REGISTER 6; 

BYTE POINTER s t r l , 
str2 * nacro_insert; 

IF severity > prior_se«enty THEN 4 update nessage nunber held 4 
held_nessage :« nessage_nunber; 

nacro nsg : » flORS(r«acro_str); 
STPNTR(str1, ADRS(byte_list) + nessage_nunber); 
4 check for string overflous i n original and nacro strings 4 
lgth := (IF st r l > stnng_size THEH string_size ELSE s t r l ) ; 
lgtt.2:* (IF (lgth+str2) >~string_size THEH (string size-Igth) 

ELSE str2) ; " 
i := 0; 
DO i :=i*1 UHTIL ( { s t r 1 [ i ] = nacro_char) OR ( i = lgth)) 

nOVE nacro str := s t r l , * ( i * l ) ; 4 copy to nacro char or s t r l end 4 
IF ( s t r l l i ] = nacro char) AHD (lgth2 > 0) THEH 

BEGIH 
nOVE naenj_ i t r [ i ] := str2[1] , t ( lgth2) ; 

4 insert nacro str ing 4 
HOVE nacro_str[i*str2]:= strt [ i » l ] ,* ( lgth- i ) ; 

4 copy rest of string 4 
nacro_str :» lgth • igth2 - 1 ; 4 set neu string lgth 4 

EHD; ~ 4 - 1 accounts for nacro char 4 
print_nessage (nacro_node, severity); 
IF severity « uarn severity THEH 

BEGIN 
beep(error_tone); 
set serial_poIl( problen srq ); 

END; " 
EHD; 4 get.nacro 4 

SUTIL.UORK.P0851O 

•EJECT; 
COnnEHT 

THU, DEC 22, 1983, 11:06 fin PRGE 4 

!*«*«««*****t****l t**t*kl**l*******«*l 

EXTERNAL SPECIFICATION FOR t e l l 

FUHCTIOH: To print a nessage to the user. The nessage displayed 
i s specified by the nessage paraneter declared in f i l e 
"cnessage". 

PRRftHETER DESCRIPTION: 

IHPUT: nessage the nessage to be displayed (index fron f i l e 
"cnessage"). 

USAGE: 
IFILE cnessage. 
t e l l t calibrationjironpt ) . 

EXTERNAL EFFECTS: 

CDnflEHTS: 

I*********************************************************************** 

LOGIC IHFORnATIOH FOR t e l l 

INITIAL REFIKEnEHT: 
print nessage 

t****Ec*t****i,*ftft«a****ti*a***i***t**************i**t***********«t****** 

PROCEDURE t e l l t nessage_nunber ) ; 
VALUE nessage nunber; 
INTEGER nessage nunber; ENTRY; 
BEGIH 4 t e l l 4 

print nessage( nessage nunber, t e l l severity ) ; 
END; 4 t e l l 4 

PROCEOURE nacro_tell( nessagt^unber, nacrojwnber); 
VRLUE nessage_nunber, nacro_nunber; 
IHTEGER nessage nunber, nacro nunber; 

BEGIH 4 nacro_tell 4 
get_nacro( RDRSfbyte_list) * naero_nunber, 

nessage_nunber, 
t e l l seventy); 

EHD; 4 nacro te l l~4 

PROCEDURE conpute_teIl( str ing, nessage_nunber ) ; 
VRLUE String,'nttsage nunber; 
flLPHR string; 
IHTEGER nessaoejuinber; EHTRY; 

http://filpl.ji.uorn
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BEGIN 8. conpute_tell 4 
get nacrotstring, nessage nunber, t e l l ••verity); 

END; 4 conpute_tell 1 

PROCEDURE acknwledge(nessao^jwiber); 
VRLUE nessage_nunber; 
INTEGER nessage nunber; 
BEGIH 

tell(nessage_nunber); 
beep(done tone); 

END aknouledge; 

THU, DEC 22. 1983, 11:06 RR PRGE 6 SUTIL.U0RK.PD851O 

REJECT; 
CD1WEHT 
**ft*ft*t«tia*t*Kftft****** 

* EXTERHflL SPECIFICATION FOR warn 

* FUNCTION 
* Identical to " t e l l " except "WARNING: " i f prefixed to the selected 
* nessage. The naxinun nettage length ie reduced by 9 characters since 
' the "WARNING: " has to f i t in the tane space. 

* PftRflftETER DESCRIPTION: 

* INPUT: nessage the nessage to be displayed. 

* OUTPUT: none 
• 
* USAGE: 
' RFILE cnessage. * uarn( no_tape_in_drive ) . 

* EXTERNAL EFFECTS: 

* COnrtNT3: 

• t k u t t t a s a t t a t a j n ^ 
* 
* LOGIC INfORflflTION FOR uam 
a 
* INTIRL REFINERENT: 
* prefix "MINING: ' to the Mstagt 
* ditplay nttsagt 

PROCEDURE ium(netsage_nunbtr); 
VALUE nttsage nunber; 
INTEGER nessage nunber; ENTRY; 

BEGIN 1 warn & 
btep(error_tone); 
print.nessagc(MSsagc_nunber, uarn_severity); 
set serial J>oll( problen snj ) ; 

END; 4 uam I 

PROCEDURE nacro_uam(nessagejiunber, nacro_nunber); 
VfiLUE netsage.nonber, nacro_nunber; 
INTEGER ntssage_nurtber, Mcro_nunber; ENTRY; 
BEGIN i nacro_uarn A 

get_nacro("flDRS(byte_list)tnacro_nunber, 
nessage_nunber, 
uarn^sevtrity); 

EHD; 4 nacro_uarn"i 

PROCEDURE conpute_uarn(string, netsagejuinber); 

5UTIL.U0RK.PDS51O THU, DEC 2Z, 1983, 11:06 An 

VRLUE str ing, nessage_nunber; 
ALPHA strino; 
INTEGER nessage_nunber; 
BEGIH 4 conpute~uam 4 

get_nacro (string, nessage_nunbtr, «arn_severity); 
EHD; 4 conpute_uam 4 

SUTIL.UDRK.PD8510 THU, DEC 22, 1983, 11:06 RR 

REJECT; 

COnnENT f a t a l 

« 
* EXTERNAL SPECIFICATIOH FOR fatal 
* FUNCTION 
* Identical to " t e l l " except "ERROR: " i s prefixed to the selected 
* nettage. The naxinun nessage length i s reduced by 7 characters since 
* the "ERROR: " has to f i t in the sane space. The " f a t a l " function 
* also prints the address for the calling routine and causes tht 
* processor to hang. 

* PARRflETER DESCRIPTION; 
a 
* INPUT: nessaac the nessage to be displayed. 
* 
* OUTPUT: none 
ft 
" USAGE: 
* IFILE cnessage. 
* fatal ( phase_lock_error ) . 

* EXTERNAL EFFECTS: 
* 
* COnntHTS: 
Ik 
*««*•*«*****!***«* 
ft 
* LOGIC INFORnRTION FOR fatal 

* INTIRL REFINEnEHT: 
* prefix "ERROR: " to the nessage 
* display nessage 
* display calling routine's address 
* cause the processor to hang (repeating nenory refreshes) 

ft.****.** aaa* ft** •• tt*****a**a******ft**ft(******ft*****ftft*ft**at***ftft*Afti 

PROCEDURE fatalt nessagcjH 
VALUE ntasage.nunber; 
INTEGER nessage nunber; 
BEGIN 4 fatal 4" 

»er ) ; 

connENT 
Check for error nessage nunbers that could occur on pouer up 
prior to loading nessage strings fron bubble to RRn since bubble 
nay be trashed by then; 

IF (nessagejrunber * un_init_nb«) OR 
(nessage'nunber = bubble I n i t error) THEH 
BEGIN " ." 
IF (held nessage :* nessage nunber) * un i n i t nbn THEK 

nacro nsg :* "UNINITIALIZED DATR" 
ELSE 

itacro_«s := "UNABLE TO SfiVE/RECflLL DflTH"; 
nessage_nu^ber := nactn_node: 
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EHD; 

beep(error_tone); 
printjiessage( nessagejKmber, f i t* l_severity ); 
set_serial_poll( problen_srq ); 

iSang: TRflP(refresh_vctr); ~ 4 refreeh in case interrupti orfi 
GO TO hang; & to nothing happens to ft**tig* 1 

S. until i t can be read. & 
EHD; & fatal & 

SUITL.UORK.P0851O TKU, DEC 22, 1983, 11:06 Rn 

HEJECT; 
COnnEHT 

;*at*t*t*****t***t*t*tt*xttkttt*tt»i 
clear nessage 

* EXTERHRL SPECIFICATION FOR clear_nessage 
* 
* FUHCTIOH: To clear a netsage fron the screen. The nessage currently 
* displayed m i l be cleared i f i t is the sane as tr>e specified 
* nessage. 

PRRRttETER DESCRIPTION: 

INPUT: nessage the nessage to be cleared (index fron file 
"cnessage"). 

USAGE: 
•FILE cnessage. 

clear_nessage( calibration_prortpt ). 

EXTERNRL EFFECTS: 

CONVENTS: 

LOGIC INF DR RATION FOR clear_nessage 

INITIAL REFINEnEHT: 
IF nessage_nunber 1 heldjiessage THEH 

tell( null.nessage ).~ ' 

PROCEDURE clear_nestage( neesage_nunber ); 
VRLUE nessage nunber; 
IHTEGER neesagejumber; ENTRY; 
BEGIN 4 clearjiessage 4 

IF ( (nessagejiunber = heldjiestage) OR 
(nessage nunber = all nessages) 

) THEH 
tell( null_nessage ); 

EHD; 4 clear_nessage 4 

SUTILU0RK.PD851O 

NPECT; 
connENT 
Mit*j<l*.m 

IHU, DEC 22, 1983, 11:06 ( 

4»*aa4*jH»**it**t**(i**ii*i 

PROCEDURE output.error; ENTRY; 
BEGIH 4 output_error 4 

BYTE ARRAY output_array[-1:string_aize); 
RLPHR output~stnng; 
BYTE f n t ; 
4 initialize string 4 
output_stnng := RDRS( output_array ); 
output_string := inn_string( outDut_striftg, string_size ); 
append_ch( fornat_integer( held_nessage, 

output_string, 
error fomat 

) . 

) ; ' 
append_ch( output_stnng, '" ); 
appenri_string( output_string, prefix[held_severity] ); 
append_string( ©utput_string, nacro_nsg ); 
append_ch( output_string, "' ); 
append_ch( output_itring, neuline ); 
nrt_pubib_string( output_string ); 
tell l null_n«ssage ); 4 clear nessage and "held_" values 4 

END; 4 outpul_error 4 

FUTIL2.U0RK.PD8510 THU, DEC 22, 1983, 11:06 An 

COnnENT nust be used uith either cnessage or futi l for nessagejiunber; 

PROCEDURE fatal( nessage_nunber }; 
VRLUE nessagejiunber* 
IHTEGER nessage'nunbtr; ,rrr,,mc- cigjr^negrijget nessagê nunber ); PROCEDURE • 
VALUE nessage nunber; 
IHTEGER nessage~nunber 

PROCEDURE output_error; 

EXTERNRL; 

EXTERNAL; 
EXTERNAL; 

SUBROUTIHE init nessage; ENTRY; 
BEGIN 

prior_severity := null_severity; 
held_severity := tell_severity; 
held_nessage := null_nessage; 
nacro nsg := ADRS(byte list)*null nessage; 

EHD; 
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PROCEDURE tcll( nessag*_nunber ); 
VRLUE neesage_nunber; 
INTEGER nessage_nunber; 

PROCEDURE uim( nessage nunber ); 
VRLUE Mfsjgejwjttber; 
INTEGER nessage'mjnber; 

PROCEDURE tKhnouledge{nessage_nuf*ber); 
VRUJE nessage nunber; 
INTEGER nessage'nunber; 

EXTERNAL; 

EXTERNRL; 

EXTERNRL; 

FU;iL4.U0RK.P08510 THU, DEC 22, 1913, 11:06 fln PflGE 1 

IFILE cutU.uork; 
MKEDURE Mcro_tell ( n«ssaae_nunber, nacrojiunber); 

VALUE nessage_nunber, nacrô nunber; 
INTEGER tieseagejwnber, nacrojwnber: 

PROCEDURE conpute_teli ( string, neesage_nunber ); 
VALUE string, nessage nvnber; 
ALPHR string; 
INTEGER nessage_nunber; 

PROCEDURE nacro_uam (neisaaejiunser, naera_nunber); 
VALUE nessage_nunber, nacn.nuntter; 
INTEGER ne*sage_nunber, nacrtjvunber; 

PROCEDURE ce*rpute_warn (string, tteifagcjMmber); 
VALUE string,"nessage nunber; 
ALPHA String; 
IHTEGER nessage jwnber; 

OUTPUTO.U0RK.PDS51O IHU, OEC 22, 1983, 11:06 Rn PAH 1 QUTPUT0.U0RK.PD8510 THU, DEC 22, 1983, 11:06 Rn 

n.fint 0001CO npviR 0014BC 
sup an 000108 BPY1G 0014C2 
luoPl 000112 r p u n C014CS 
Pi 000116 rPTi T 0014CE 
Pi2 O0C11R npyi 0014D2 
Pl4 0CC11E exp overfloucOISOfl 
P18 000122 DIVIfl 001518 
Sqrt2 000126 0IV1G 0015IE 
dco to rsdis00012fl DIV1H 001524 
speed of lig00012E 0IV1I 00152B 
• p e e d 'of 119000132 CVR1B 001530 
IJRIEi 0O032R 0VX1G 001536 
ch dpotrs 000456 OVRln O0153C 
type ofcrsrOOMRS DVR1T 001542 
e_ceeff O0O66B 0VR1 001546 
Cpx_l 000692 DIV1 00154B 
tine_wind 000786 CNV2E O0158C 
end i f osin 0008EC CNV1E ssve 001584 
end i f oort C00SF2 CNV1E 0015C6 
File type 000920 fetch CNVE1 001642 
t i t l e ci2e2 OOOBES CNVE1 001646 
entry_eize2 OCOBER CNVel 001648 
fuftCtIon_sizOOOHEC CNVE20_1 O01E56 
entry sox siOOOBEE copy user3 001670 
U t l e dlsploOOOBFO BPYEjltrs 00169E 
entry dlsploO0OflF2 ftprE 001(80 
entry5dilpiOO0RF4 BPrEjtr 0016BE 
Function_di»0O0fiF6 RODE 0016DE 
entry M M diOOORFS RODEjtr O016EE 
1EHI OOOEBE SBRE 00171C 
TUOX 000FF6 SBREjJtr 001722 
EXP 0010C2 S1ISE 001728 
SIN 001006 SUBE J r t r 001736 
EOS 00117E DVRE 001744 
R1BN 0012IR DVRE otr 00174E 
IESI O0129C DIVE 001788 
exp cnplx 001316 DIVE_ptr 001792 
1002 00137C RBS2 0017AO 
NEG1 001430 NEG2 0017B4 
RNEG1 00143B RRBS2 0017BC 
ROOIR 00144C RHEG2 0017CO 
R001G 001452 BPY2I 0017C8 
RODin 001458 BPY2fl 0017CE 
RDDIT 00145E BPY2G 0017D4 
RDD1 001462 BPY2R O017DR 
suBin 001474 hPY2 0017DE 
SUB1G 00147B RDD21 001SOR 
SuBin 001480 SDD2n 001810 
SUStT 001486 RDD2G 001816 
S6R1S 00148C RDD2R 00181C 
SBR1G 001492 BDD2 001820 
SBRIH C01498 SUB2T 001662 
S6RIT 00149E SUB2N 001868 
SSR1 0O14B6 SUB2G 00186E 
SUBI 0014BB SUS2B 001874 SUBI 

S8R21 O0187R 
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zem 001150 CPRA 001RD2 
S8R2G 001166 CHPfl 001AD6 
seen 001 ISC LDRAT 0O1AEC 
SBRZ 001190 LDRfln 001600 
SUS2 001192 LDRAG 0 0 1 B 1 4 
CJ1P2T 00119S LDRRtl 001B28 
tmn 00119E HPV9 001B3E 
turn 0018A4 DIV9 001 BCS 
criP2A ooiinn (1PYBB 001054 
CPR2T 001SB0 BPYRG OO105R 
CPR2H 0018B6 nPYflll 001060 
CPR2G 001 SBC HPYBT 001066 
CPR2A 0018C2 HPYA 001D6A 
CPR2 0018C6 oivnn 001D74 
CtlP2 0018C8 DIV A G C01D7B 
H0D2G 001800 OIVAH 001DS0 
KXZH 001806 OIVAT 001086 
IUD2 001IDE DIVA 001DSB 
DIV2T 0018F4. DVRBA 001DSE 
o r w n OOlBFn DVRAG 001D94 
DIV2G 001900 DVnflll 001D9A 
DIV2A 001906 DVRAI 0 0 1 D A O 
DVR2T 00190C DVRfl 001 W W 
DVR2H 001912 CRV5B 001DAC 
DVR2G 001918 CKV4B 001DAE 
DVR2A 00191E OV3A 001 DBO 
DVR2 001922 CHVB3 001DB8 
DIV2 001924 rjvw O01DSS 
CKV13 0019CE CWflS 001088 
CW1S 0019CE CNV2A 001DBC 
CKV23 0019CE CWA2 001E10 
OV25 0019CE H003G O01E38 
CRVS2 001RO2 1100311 001E3E 
CHV42 0 0 1 R 0 4 H003 001E40 
CKVSI 001FO8 LDR2T 0 0 1 E 4 1 
CRV41 001 BOB LDR2H O01E58 
ChV31 ooi A O C LDR2G 0 0 1 E 6 E 
C H V 3 2 001B0E LDR2R OO1ES0 
CRV14 001B20 0IV3T 001E92 
CNV24 001820 0TV3I1 001E96 
"PY3T 001B40 0IV3G 001E9A 
rron 001846 DTV3B 001E9E 
HPY3G 00184C DVR3T 001ER2 
HPY3A 001862 DVR3H 001ER6 
npv3 001856 DVR3G 001EAR 
RPY3L 001864 DVR3R 001EBE 
nasi) ooi ann DVR3 001EBO 
HEGA MIME DIV3 001EB2 
cnPBfi 0O1RS4 DW3L 001EFO 
enpno 001RB8 DIV3R 001F1B 
CWfln 001BBC SORT 001F30 
CJ1PBT 001 RCO CASE 001F90 
CPRflfl 001RC4 urt disp quaOOlFPS 
CPRAD 001 ACS urt"disp"dbl001FB8 
cPfifln 0018CC urt_disp_reaC01FB8 
C P R A T 001 ROO 

urt~dlsp~intO01FBE 
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urt disp bytO01FC4 irrdy 0030E4 
Hit disp strOOlFEC iren 0030EC 
preenpt 0020AO i r d i s 0030F4 
send OO20BE i r c l r 0030FC 
pelt 0020EE irset 003104 
auaited 002130 irack 00310C 

pending 002148 irirr 003120 
uaitio 002160 Clear_string003130 
acquire 002194 i n i t s t r i n g 003136 
conditions] 0O2216e append ch 003146 

release "O0224C append strin003176 
delay O0228E CHV92 0031B2 
pause 0022F6 CHV9A 003414 
terninate 0O23B4 fomat _integ0036EC 
abort 0O23CO fomat~doublO036EE 
run 0023EO fornat quae 

003736 
create 00245E 

fornat real 00376A signal init 00251E fomat ~ 3 cnp00378C 
resource iniO0254O bed of int 0 0 3 B 7 0 
int rpt bottoX255E UCHflR 003E2S 
intrpt rps 002594 USTR 003E4E 
intrpt_top_kO02ECfi CRLF 003E6S 
intrpt_uart 002600 UHUn 003E80 
intrpt_priv 002636 tlOUAD O03ER2 
intrpt_delayC026SC UREAL 003ECS 
intrpt tick 0026AE U C P H 0 0 3 E E E 
init kernel 002712 UHex 003F10 
snapshot 002S4n UHEX 003F52 
init_FiFo 0029DC RCHAR O03F6E 
urite_Fifo 002R2E l m i t q u a d 003F86 
read_Fifo 002BBC select activO0420C 
enpty_fifo 0O2B3E aelect_activOO4706 
drau " 002B72 enter active0047EC 
xdrau O029BO rpg_entry O0541R 
ydrau O02B0S step entry 005732 
nove 002COO keypad entry0059F2 
nove2 002C40 narker"vjlueOOSAF4 

novech 002CE6 narker_to 005988 
novech2 002CRE auto scale 

005C02 
plot 0O2CO4 output_activO0SEAA 
printch 0O2D26 output "identOOSF! A 
crlF 0O2D54 init active 005F68 

lb 002DS0 ch_integer 005FFC 
setattribute002DD8 ch~real 0 0 6 0 6 2 

jnp 0O2EO4 ch'quad OOEOEfl 
jsr 0O2E2C ctTdouble 006164 
rts 002E54 acquisitlon_0061DA 

dg_urite 
002ES4 acquiSition~0061ECl 

dg_read 0O2EB6 acquisition_0061FEd 

dg2read_ay OOZECB acquiSition_OO6210b 
prlnt_hex 002EFE entry_ch_intO06222 
do hex 002F2B • entry~ch_reaO06234 
init displayO02F74 entry~ch~qua006246 
clear displa002FE2 entry~ch~dou006258 
i r i n t 002FFC set ch integO062D6 
iradr O03C8B set~ch~doublO0634E 
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eet.eh r i a l 006302 
eat entry_ch0O63FOe 
aet_entry_ch00640fie 
eet'ch quae 006424 
eet_entry eh0064ltt 
aet entry~ch0O64C4 
aelect coiplX64£2 
coupled ch 0065BO 
parnal_sele00658flr 
eeiect_entry006SCC 
select-ac«ui006674 
init_en_tebiv066BC~ 
aet etinulue0O67DC 
update etartC0691C 
uculate'atart0069X 
update centeO0696C 
enterJiiepieO069PAt 
freeuencv.atOc^WH! 
entry freoue006CSE 
enlry~etinul0O6CB8p 
eoint_at_ch_006DCS 
ecint~at_freO06DF8 
atep_etimjluO06E14 
aet aux out O06E24 
«rcjriJ_ibOOK5S_ 
i n i t eource O06EB4 
ini1~ch,atin00oFIA 
preset eourt«06FPit 
init_s^iauU006FCfl 
reset aceajiaOO7OH0d 
partial jaeu.OTStf 
«eu_slsp_sie007720 
eet up_para«O07744 
act~dp_ptre 007SBS 
iflit_e,roup CO0799E 
i n i t control0O7tT3Sb 
i u t ' n o n O07BS8 
test'nbn O07B76 
pama nbn C07H7E 
sct_edd nbn 007BS6 
etatue nbn 007B8E 
read nbn O07P.96 
urt Sbn 007P5E 
read boot nbO07BBS 
urt boot nb«007nfl£ 
TPIHT " 007BBB 
TPST 007BCO 
TPErr O07BC6 
REU 007BCC 
TP«£D D07BD2 
TPURT 007BD8 
IHgap O07BDE 
TPready 007BE4 
TPnark 007HEB 
TPaeek 007RF0 
TPrecord O07RF6 
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local bey O0BSB2 
hpibJieteneCOB913 
list~opjiiraO0C1S8 
liat;opj>araCOC22fl 
next_op_para00C23E 
Iiat"aya_parO0C246 
liartrace_vOOC2F6 
string_out OOOC4CE 
urtjxubib etOOC57C 
next xfer reOOC5F6 
ou1put.blocM»CflR8 
output statuOOCBRS 
output'tapc OOCCCE 
hpib talker 00CCE8 
releaae nen 00CDE6 
annotate nat00D412 
repaint traeOOD45C 
i n i t trace O0D4BC 
proci 0004FE 
graticule tyOOD67fl 
part ial tracOOOFBSg 
trace and_grOOC270 
i n i t j r a t i c O0E29B 
get freeuencO0E324 
disable j*aeO0E380 
check abort 00E3FB 
break'entry OOE8041 
break acq_coOO£H6 
coupled bree00E85E 
inil.break ME330 
iMintain_aiur00E9?o 
etep eource O0E082 
phaae lock O0EE42 
trieoer_yedcOOE£4E 
break idle O0EE78 
breakTeaueedOOEESB 
intrpt_yadc O0EF02 
i n i t _yade O0F12B 
contro!j'adcOOF164 
a e t . i F j a i n O0F238 
i n n auto r«0OF244 
check everloO0F2(6 
auto r»ngingOOF280 
control receO0F326 
ealib_yade 00F0E0 
correct tablOOFEBB 
cony table OOFESE 
nattTtable OOFECE 
fnt table O0FEE2 
update.tableOOFF12 
conv to_z 00FF8E 
conv^to^y O0FFC4 
conv"to reci00FFC6 
logE" " 00FFD6 
engf. 010048 
nagE 010150 
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Uf4att_dafui007908 
part ia l act 007838 
procll "O07CD6 
narfcO 007ESC 
t« t_vjr« j tr00»6£ 
frtouency tt00MS4 
dataj>roc_ch0080C8 
data_proc chO08106 
r u n t 4ata_p008l72 
control data008l7Cf 
eontrol.dita00835l 
updateJtata 0O85B6 
log_iinjww/b086B8 
nin nax 008718 
beep 001712 
init_top_nitOOI82E 
ua rt^roctteOOItSC 
i n i t ktytturOC&m 
top kty 008SC0 
keyboard OOtMt 
jot nunber 0089FH 
i n i t botton 00SC1R 
bottonjiey ~00SC3« 
m e t rpg OOSCEO 
rps 001002 
botton box COSM6 
i n i t output 001E3E 
pub ib outpuOOSFSRc 
pub~ib~f»rM008Ffl4c 
pub ib outpu»SFB2 
pub ib inputOOSIFEt 
pub ib if«tut009212 
procO " 00S36C 
abort_sutep 00$A42 
r»*tart_ti»e009Wfl 
Maeurenent OOWBIt 
hold_suttp ~009flflE 
tin*}leM§ueep009flCfl 
cent inuout^tOMflDfl 
n eweep " OOlWEfl 
control 009F74 
init_public OOflOflSo 
paroer "00H30C 
print ttringOORSfW 
p r i n f b i g stOMRIE 
bltnfc'displaOOflBBR 
onable.fl'ifplOOflBCfi 
i n i t icreen OOR602 
update hpib OOA036 
set najor edOOMM 
eet"ninor~adOOR072 
eet~*erial_£O0AO84 
c i t a b l e rialOORE5C 
reeueit naekOORE82 
input_block OOB33C 
pa i i_th ru_co00645E 
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array_corrteO101BE 
array~tltc_l0101F0 
eonpute_dtta01Q22E 
update_d_loo0102flR 
dec_snoothin01030R 
ont~po rt.co r0104 B2 
tuo_port_cor0104 CE 
nachine Ounp0106l2 
neu data 010604 
t)en~cal_infoO10fl12 
gen tave nenOIOBBfl 
gtn~latCregOt0D32 
lavt l a t t ttOIOD3C 
tave' ~ 010OS6 
r t c a l l 010084 
recall_pre«e010DB4e 
r»icall_pouer010E0Za 
prod 010ES8 
cal eize 01104E 
reitort_»tre01109O 
deallocate C01109C 
partial_alIo01112Ca 
init_correct011lBB 
cal acquisitOHFRfln 
ace£irt_data011FDR 
proc? 0120B2 
clear_paran_0123R2 
correctionJiiOl 2406 
corrtction~o012616 
paran corrtc012t54h 
tave cal 0126 JO 
i n i t calO 01278E 
r o c a l l j f r 0127EE 
configure 012920 
tlou_teet_te0129CC 
device rever0129DC 
t t t j e e t ttt012A32 
build.test S012B64 
preset test 012F16 
tdr check "013204 
control detaOl335fl 
eyc_frac 013368 
uaer3_zero 013590 
array_datap 013FAR 
set_ceupied_014!2E 
init_coupled014182s 
init"user_gr01421E 
per»e_user_g01453E 
annotate_tar0146Cfl 
annot atejtkr014724 
annotate3ref014R5E 
annotate~sca014B0R 
update scaleO14B04 
update_ref_v014BF! 
annotate enh014ClCn 
•et_xadc~jte0t408fl 
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force trig_yOHDC4 
ceset'xadc 0140FS 
i n i t j a d c 014E10 
array_updateOl4E68 
init_array_u0i4F74 
packed sin~c014F98 
intersect anOT4FER 
arc " 01S09C 
r circle 015252 
tt circle 01S38R 
do recall 01S5F6 
Hil ight las»1$7DC 
hi l ight last0157ECn 
select cal W1S7FC 
update k i t 1015S4E 
i n i t stds 01586E 
l t d id 0158E0 
*td_class_el0159C6 
settlement 015MR 
annotate std015flB2 
eet l t d clasO15RF0 
etd^neaeuredOISCOE 
freqoency_coOl5CEC 
standard spe015E8B 
proc12 " 015F06 
fst trig_lonOlbOCC 
f i t t r i g 0160DO 
f s t eqrt 016106 
proc3 016170 
i n i t token f0l6246 
connand 01627A 
nou_if_gain 01647E 
ft*u_if_gain_01HEfl 
neujiaranetebl656£ 
proc 5 016654 
tolal_de!ay 016876 
if__average_o01698fl 
lf~average~o0169B2 
display_tnoo0169M 
display_tnoo0169FSo 
i n i t retractOieniE 
retrace 016A34 
narki 016MA 
select titlef08004 
urite t i t l e FOSOSO 
enter"t i t le F0807fl 
procIO F08118 
reset_firtt_F08?70 
put update nf0836E 
seiectjilot_F08EFE ootputj3lot"F08F!C 
docunentatiof09020 
proc2 FO9056 
display fronF09264 
chj iar t la l F093DS 
partial F0944S 
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hil ight on FFBZ40 
hilight'key FFB258 
gen_nenu FF827R 
procesi_softFFB54R 
previcus_nenFf B588 
pop.nenu FFS5EC 
getjJ riv_ib_FFB81C 
set_priv~ib~FF8832 
rt iet_pr iv iFFBS5Cf 
d r _ p r i v ib FFB8S0 
trigjjriv_ibfFB!9£ 
eet_ren_privFFBSBC 
clr"ren_onvFFBIDC 
polTjiriv_ibFFB984 
intrpt _priv_FFBR7A 
i m t j i n v ibFFB834 
"rtjrivlb FFBCA4 
urtj3riv_ib_FFBlW2 
read_priv_ibFFBD1fl 
•yntaK_checkFFBD93i 
pnv_ib_srq FF9E04 
inirsup_brkFFBED! 
update stinufFBF82e 
prod " FFC274 
annotate stiFFC3F6 
t e l l " FFC966 
nacro t e l l FFC978 
conpute_tellFFC99E 
acknouleoge FFC9B8 
uam FFC9CC 
nacro_«arn FFC9F4 
conpute uarnFFCRIR 
fatal FFCA34 
clearjiessagFFCRSE 
output_errorfFCflAR 
i n i t nessageFFCB36 
i f f t FFCB9E 
f f t FFCBflE 
f f t u n FFCCE6 
get active FFCE86 
ch active suFFCERO 
active luffiFFCEC? 
ch_active_foFFCED8 
active fornaFFCF2C 
active"linitFFCF3C 
set.active 1FFCF9E 
i n i t _ t r i g FFD0R6 
annotate_forf FD170 
neu fornatjFFOICS 
neu'fornat FFDIF2 
pnjc6 FFD248 
nunber_of_poFFD2CE 
array sue FFD2DC 
b l o c k ' s n e FFD2ER 
select narkeFFD342 
select ref nFFD3BC 
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annotate_reff09458i 
annotate"natF0960Rn 
nark_dg_baseF09800 
nark dg top F0E15C 
nartTstack FOf544 
nentop F0FS44 
nenbotton F1ER7R 
sine cos F1EA7C 
cal k i t arraFIFASO 
tracel base F21276 
tracel "n basF218EC 
trace2 base F23188 
trace2_n basF237F6 
nbn_prgn"etaF9FC00 
directory" ofFF807B 
valid dirtctFFBIFE 
l i s t directoFF825C 
i n i t " FF85R2 
scan directoFF8640 
delete f i l e FF86RO 
undelete FUFFI76C 
record f i l e FF8S40 
restor»_fileFF804C 
init_tape_ngfT9286 
rwet_nenoryFf9544 
requcst_neTtoFF970C 
request~a rraFF9S7G 
rtlease~nenoFF98Efl 
release_a r raFFWF 8 
releate^auxiFF9fl2Rn 
iienory etoleFF9fl9fl 
urt_i*n ok FF9BEC 
bubble ok FF9C46 
•jet_start_ogFF9CFE 
update nbn dFFSESfl 
clear,cal ' FFAICfl 
cal_seg_sizeFFR2fl2 
cal oeg~avaiFFA2EA 
ok to save cFFR316 
save data ~ FFA436 
record data FFA62A 
read data heFFA844 
recall_data FFA87R 
restore dataFFfl9CE 
load dg_dataFFflfl74 
recall_lunplFFRB7fl 
save_lunplusFFABDE 
init'save reFFABFfi 
highUgnt~neFFflE2E 
blank softkeFFRF28 
k i l l softkeyFFRF7S 
i n i t softkeyFFRFfW 
change softkFFRFCZ 
hi l ight off FFB03R 
hilight_connFF91SA 
hiligtvTconnFFB236k 
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narker_pointFfD4F4 
chjiarker vaFFDME 
narker vaIu«FFC592 
ch nkr valueFFD5R2 
nkr_vaTue FFD606 
nkr stinuiusFFD614 
rikr~etinulusFFD654 
put_narker FFD686 
partial_updaFFDS50 
update_narksFFD88! 
i n i t narkersFFDS98 
proc9 FFD8FC 
nark3 FF09FC 
plot_to_hpibFF0fl9fi 
char'index FFDflC* 
activejiarkeFFDACP 
«ourcejwintFFD320 
v a l i d j r i v 1FFDB24 
f i f o sup brkFFDB82 
nenu'levJl FFDB8E 
level info FFDB90 
nbn d i r FFDC1R 
directory uoFFDE96 
tape uordbufFFDFSA 
f i le 'byte cnFFE0A2 
file_addrtssFFEORE 
dl recto ry_onFFE0D4 
connand.tokeFFEODS 
connand_pendFFEODR 
abort connanFFEODC 
l a s t j l a s s sFFEOEZ 
current etd FFE0E4 
cal std'addrFFEOEC 
recall type FFE276 
display on FFE27C 
default cal FFE3F6 
cal_type FFE406 
cal in_progrfFE408 
cal_coeffs_aFFE4QA 
neasuring stFFE40C 
tape nbn fn FFE42C 
file"nufT FFE434 
reg nun FFE436 
data type FFE438 
data addr FFE43R 
data byte cnFFE43E 
data type JtFFE442 
xetrT save FFE4B4 
yad:_avg__facFFE4C6 
yadc_avg.f acFFE4 C8 
yadc rau nasFFE4CR 
ref overloadFFE4CC 
tst.overloadFFE4CE 
yadc_rauj>trFFE4D0 
yadc"rau>_sigFFE404 
adc correetiFFE6D41 
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tt«t tablee FFE8E0 
ref tablee FFE944 
t r i i f lag FFESRO 
npl f i g FFE9B1 
jratl.epeca FFEA7E 
jrat2 epece FFEA82 
outbuf _ptr FFEA98 
block out lgFFEA9A DUtbuf " FFEA9C 
byte avail FFEAAO 
device clearFFEAA2 
a e r i a l j o l l FFEB68 
serial_poll_FFEB6A 
connand_paesFFEB80 
renote FFEB82 
t l t l a array FFEB91 
t i t l e " FTEBC4 
error array FFEBC9 
error" FFEBFfl 
function arrfFEBFF 
function" FFELTA 
entry array FFEC1F 
entry" FFEC3A 
entry f l i p fFFEC3E entry »ux_arFFEC41 
entry'aux" FFEC78 
blocx"bufferfFEC7C 
group nunberFFECA6 
key token FFECB4 
flagl aave FFECB6 
flag2"aave FFECB7 
cti dp"scr_OFFECB8 
d f d p scrlFFEEAO 
dflp"acr_2FFF0BS 
ch d p j t r s OFFF270 
ch"dpj>trs_lFFF294 
ch"dp_ptra 2FFF2B1 
ch"dp vara"OFFF20C 
ch~dp~vars"lFFF340 
ch~dp~vare~2FFF3A4 
eyeten.zO " FFF40S 
current_acquFFF40Cn 
last_paran aFFF40E 
lastjaran"oFFF410 
laat acquieiFFF41Aa 
p a ™ FFF41B 
ch FFF423 
rau baae FFF428 
r a u > 1 FFF448 
dp_rau_base FFF468 
array_prpceeFFF49C 
rebuild FFF49E 
dunp eize FFF4D8 
aave" size FFF4PC 
laar,tate_sFFF4EC 
current_acouFFF4E2n 

THU, DEC 22, 1983, 11:06 RTI PROE 15 OUT PUIO.MRU.P01510 

current entrFFF4E4 
acaled " FFF4E6 
loj_acale faFFF4E8i 
active functFFF4ER 
act ive ' fo i vFFF4EC 
peek n > k e FFF4FC 
rpg_algorithfFF500 
atep aljoritFFF501 
nkr algorithFFF502 
keypad algorFFF503 
display fomFFF504 
token FiFo FFF53E 
keyboard FifFFF55C 
public ib fiFFF57R 
array updateFFF598 

THU, DEC 22, 1983, 11:05 Ml PRCE 15 

running 
ready 
l ink 
counter 
stack top 
RODCP 
Hul t ln i t l 
Hultlnit2 
SUBCP 
TsPYFP 
ROOFP 
SUBFP 
nOFR 
nOOFR 
HDSFR 
XFH2P 
nPLDO 
HIHTP 
XFH20 
HPYOI 
LIDRO 
LLDR2 
LLDHY 
RDEXP 
HPYLf 
ROOLF 
sue IF 
DIVFP 
nyHRn 
HDBDG 
HRLOG 
HPLDG 
HSHFT 
IFCRH 
BCPDW 
HPYRV 
CPXHR 
HCPHP 
CPIHV 
DRDLF 

FFF5RR 
FFF5RE 
FFF5B0 
FFF526 
FFF7FC 
FFFSOE 
FFF816 
FFFB1C 
FFFI1E 
FFFJ2E 
FFF836 
FFFB40 
FFFB4R 
FFF86C 
FFF894 
FFFIH4 
FFFIC8 
FFFBOO 
fFFIOfl 
FFF8FR 
FFF906 
FFF90R 
FFF90E 
FFF912 
FFF514 
FFF91I 
FFF91R 
FFF91E 
FFF922 
FFF926 
FFF930 
FFF942 
FFF950 
FFF976 
FFF992 
FFF9A4 
FFF9BR 
FFF9BE 
FFF3CC 
FFF9E0 

nbn_nisc_staFFFCO0g 

0U1PUIO.U0RK.P0851O 

nbn_aub_prgnFFFCO0 

THU, DEC 22, 1983, 11:06 RH FXA0C.U0RK.P0SS10 TnU, DEC 22, 1983, 11:06 Rfl PRGE 1 

PROCEDURE set xadc etep_size(step_size); 
VALUE step size: 
IHIEGER step size; 

SUBROUTINE force trigjradc; 
EXTERNAL. L; 
EXTERNAL. L; 
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IFILE ffcernel3.uork; 
•FILE fbrtak.uork; 
•FILE fiocnfig.uork; 

THU, DEC 22, 1913. 11:06 fin PACE 1 

INTEGER CONSTANT nomalJ01 := 204, 
stop_sueep : = Z10; 

IHTEGER COHSTRHT delay_1_nSec : « 31. 
nin_delay := 0; 

it 201 points/weep. 4 
4 Track analog sueep; Reset & 
4 staircase and auto-zero. & 
& 32 uScc increments & 

INTEGER CONSTANT zero :» 0: 

INTEGER xnode * botton • Z38, 
xadcjn * botton + 130, 
xcndl * botton + Z32, 
xposctr = botton • 136, 
xctrO * botton + Z3R, 
xctr l » botton * Z3C, 
xcnd2 • botton • Z3E, 
p i c t l * botton + Z7C; 

EXTERNAL INTEGER sup_gr,; 
COnnEHT 

refer to BBD0C.JT8 for nore detailed definitions. 

ORIENT 
local storage for SS102 registers u i th nult ip le functions per uord. 

INTEGER CONSTANT i f or Mtjsijcnodei 
force_trigger : » X80, dr_trigge» ZOO, trigger_nask :• ZK, 
load_xctrJuS_res : « X24,~clr_lotd_xctr : « ZOO, 
Ioad~xctr"uith„.resolutiDn_nask :* X27, load_xctr_naek : » Z20, 
eet_init_yadc T* ZOO, clr~init_yadc:« Z08, intt_yadc_nask:s Z08; 

PROCEDURE eet_xadc_step_tize(neu_step_tize); 
VALUE neu_step size; 
INTEGER neu_ttep~tize; 
BEGIN 4 set~xadc~step_size 4 

Kcnd2 : « ( newestep_size - 1 ) OR Z10; 

END; 4 set_xadcj,tep_eize 4 

1052 
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EXTERHRL SPECIFICATION FOR setjibjmode 

FUNCTION: Changes only the requested bi ts of the botton box register 
xnode. This register (tee botton boc documentation) controls 
force trigger nodes,polarity of pulse output,loading of 
f in ing counters, i n i t i a l i z i n g state nachine,and resolution 
oF timing counters. 
Because of the nature of the harduare. past xnode values 
have to ORed into the new neu value sent. 

PARAflETER DESCRIPTION: 

INPUT: xnode_value 

xnode nask 

Desired b i t values to be set 

Bit pattern oF bits to be effected 
1 = effect 0 « no effect 

USAGE: 

e«t_bb_»wde ( f o rc»d_t rigg* r, t n ggt r_na*k) 
EXTERNRL EFFECTS: 

The OUN variable u i l l be updated uith the lastest b i t pattern. 
The use of urong b i t patterns could cause BAD effects. 

connENT S: 

LOGIC IHfORflATIOH FOR eetjibjwode 

IHTIAL REFIHEttEHT: 

NOTE — for tone uses i t i t expected that this routine takes alcast 
11 uSecs. ( ie tett ing force processor trigger ) 

i * t * * * * e * * t t t***>m 

PROCEDURE tetj>bjwode{xnodej/alue,xnode_nask); 
VRLUE xnode vaiue.xnode nask; IHTEGER xnode value,xnode nask; 

BEGIH 
OUH INTEGER xnode_save; 

xnode_tave : - TURN( xnode_tave, xnode_value, xnode_nask ) ; 
xnode":= xnode_save; 

EHD set bb xnode; 

3XnOC.U0RK.PD851O 

REJECT; 
COTfflEHT 

THU, DEC 22, 19S3, 11:06 fln 

ittttt*»tt*****x*t*.tttt1i*1im**tt:tt1'tt**ttwttt 

* NOTE: trigger_node i s set true here, i t nust be tet false by 
* the calling routine. 

SUBROUTINE force trig_yadc; ENTRY; 
BEGIH 

last_trigger : » 0; 
triggerjiode :* i ; 
f i r s t j t r i g g e r : * 1 ; 

RSSEHBLEt HOVE SR,-(S); ORI =H0700,SR ) ; 
set_bbjmode{force t -y^Ser,tnggernask); 

4 the force t r i g nust be cleared before the second conversion 
of a nultiple trigger measure starts — thereofore interrupts 
u i l l be disable to prevent a process swap / long interrupt 4 

set bb xnode(clr trigger,trigger nask); 4uatch nin pulse uidth 11u4 
ASSt-ABLE( HOVE " (5 ) t , SR ) ; 

EHD force.trigjfadc; 

SXADC.U0RK.PD8l.1O THU, DEC 22, 1983, 11:06 RH 

It EJECT; 
SUBROUTIHE,reset xadc; 

BEGIN 
set_bbj(node( set_init_yadc, init_yaoc_nask ) ; 
eet~bb xnode( c l r init_yadc, init_yadc_nask ) ; 
delay("delay 1 nSec ) ; 4 allou tine for VflDC t r i g 4 

EHO; 

http://SXADC.U0RK.PD8l.1O
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ENTRY; PROCEDURE i n i t xadc; 
BEGIN I imt'xadc 1 

IHTEGER x i t a t ; 

xadc_9n:"sep_en; 

set_bb_xnode( 104, ZFF ) ; 

reseljtadc; 
xctrO :* 200; 
xctrl :* zero; 

*et_bb_wiodet load_xctr_1uS_rae, loadjtctr_uith_raeoiutionjiaak ) ; 
eet~b*~wiode( clr_IoadJictr7 aoedjectrjaeeO; 
Mt_K*dc_»tfp_»i»,(i»BnMl_201); 

xetat : ' xpoectr; 
xcndl :• stop_sueep; 
p i c t l :» zero; 

EHO; I i n i t xadc I 
Earn 

s\ clear iorq by readme xposctr t 

t 8620 interface turned off I 

smn.um.msio THU, DEC 22, 1983, 11:0t* RH PRCE 1 

HSWL.F.-B. ' BEGIN USE REGISTER 0-11; 

GLOBRL LRBEL panto man,eet aaVJ nbn, etatua nbn .read nbn, urt nbn; 
GLOBAL LABEL teatjibn .mad>»tj«»»,urt_bot>t_i*n; 
LABEL lean code entry^pt; 
GLOBRL 
IHIEGER ntm_eub_pren_eel "ZFFFFFCOO, 

nbn niac statue reg "IFFFFFCOO, 
nbnjrgn etart add "IFFF9FC00; 

INTEGER CONSTANT 7ero:"0; 

BOOLEAN SUBROUTINE i n i t KVn : ENTRY; 
BEGIH 

I is the improper pameter c a l l nienatch a problen 
•r ia the fact that the f i r s t pameter ia in RO OK! M l 

1 Floating bwse i e tr icky to t e c t l 
t Cauls Tsjjle a b i t and test " ' i 

IF (ZC RHO Mm use status rag MO nen nisc statua reg)>ZC THEN 
BECIH isan_aubjreneal:"Ze; CO To nbri.code.entryjit; ENO; 

i n i t nbn :"FRLSE; 
ENO init juan ; 

teet_nfcn : . ajeat^eub^rejn.eelt'ZIO; SO TO ne»_cecW antry_,T; 
pame^nsm: iabfl3sub_pren_eel:*XI3; CO TO ieox~cee«~entry_pt; 
eet_add_nbti: ia»n~sub_pren~sel;"Z84; GO TO e*»~code~entry_pt; 
amuejexi : new~eub_pren~oel:«Z8S; CO TO iean~code~_entry_pt; 
readjdjn: tesn_siibjirs/i_sel:«Z84; GO TO nbn~code_entry_pt; 
urt_nbn: neaTsgb_pryTeel:'XI8; CO TO nbn"cedelentry_pt; 
read_boot_nbn: inVeub_pren_eal:"ZSA; CO TO i*n_coekt_entry_pt; 
urt_boot_non: neareubjrjn_eel:"let; 

nbn_ce*e_eiitry_et: RSSCnBLEfJHP »«is«ijfs»i_start_aa«t.L): 

EK* 

SXTBCO.UORK.PDSSIO IHU, OEC 22, 1913, 11:06 AH THU, OEC 22, 1983, 11:06 I 

I68KL.P,"XTAC0" 
IE GIN 

DOUBLE TAPEVector<ZG4; IContainta location oF TAPEEntryl 
"onnENT 

IIIIII INN THE FOLLOUING IS IN THE HONITOR 
a*i*t«»s*«*«taa««a*»*»*«a**a»a**"*»*titaa««l«aa*a«»*aaa««a«aa«««taa*aal 

TAPEntry ia a fudge routine that except to f ind a value on the atack 
that aclecta one of H TACO routinea. 

TAPEntry DOESNOT !!! ! ! use the nomal call ing conventiona. 

i for avg_on, etc. 8. 

ROUTINE 
SUBROUTINE TPIHT 
INTEGER PROCEOURE TPST/ 
IH1E8E1W1J6R0UIINE TPErr/ 
BOOLEAN SUBROUTINE REU/ 
BOOLEAN PROCEDURE lPRED(Add,Len)/ VRLUE Add/ 

DOUBLE Add/ IHIEGER Len/ 
BOOLEAN PROCEDURE TPURKRdd.Len)/ VALUE Rdd, Len/ 

DOUBLE Rdd/ INTEGER Len/ 
BOOLEAN SUBROUTINE IHgap/ 
BOOLEAN SUBROUTINE TPready/ 
BOOLEAN SUBROUTIHE TPnark/ 
BOOLEAN PROCEDURE TFeeek(poa)/VALUC pos/INTEGER pos/ 
INTEGER SUBROUTINE TPrecord/ 

aeaeaaxaaaaaiaeaaaxaaaaaexaataexaaaaxxaaeiaaaaataaeaaaaaaaaaeaaaaaeaiea 
end of connent; 

GLOBAL LABEL TPIHT,TPST,TPErr.REU,TPRED,TPURT; 
GLOBAL LABEL INgap,TPready; 
CLOBRL LABEL TPaaek,TPrecord, IPnark; 
LABEL TAPEntry; 

Stack Pam 
0 
1 
2 
3 
a 

6 
7 
9 

10 
11 

CYAOC.U0RK.PD851O 

NFILE caverage.uork; 

C0IR1EHT Tbeac are the valuea for the data acquisition control variablea. 
The nane in brackets is the channel table index value. Ine 
channel table pointer ueed nuot be conaiatent uith the data 
type. 

1 numerator port for ncaaurs I I changes affect STESTSET.UORK 8. 
IHTEGER CONSTANT nunbl :> 0, t and 30E LAY. UORK J. 

nun~b2 :" 1, 
nun~a2 := 2, 

Ifol leuing are non-ratio nodes& 
nun_e1 :* 3, 
nun_100Kbz_cal 
nuH~deleetor_gnd 
nun~no_ratio 
nun~ref_100khz_cal 
nun~adcjnd 
nun^vcal 
nun_vref 
nun_tenpl 
nun_tenp2 
nun~analog_in 

••• 4, 
:• 5, 
: « nun detectorjgnd, 

' 6. " 
• 7, 

:» t, 
!• 5. 
:«10, 
: " 1 1 . 
:"12: 

t denoninator port - - i f a ratio node selected in nuneratorB 
1 changes affect STESTSET.UORK 1 

TPIHT: 
TPST: 
IPErr: 
REU: 
TPRED: 
TPURT: 
INgap: 
TPready: 
TPnerx: 
IPseek: 
TPrecord: 

RSSEnBLEt 
RSSEHBLEt 
AssEnauf 
RSSEHBLEt 
RSSEHBLEt 
RSSEHBLEt 
RSSEnBLEt 
RSSERBLEt 
RSSEnBLEt 
RSSEHBLEt 
RSSEnBLEt 

BOVE "DO.-(S); 
TaJVE «D1,-(S); 
rlDVE " I t f . - t S ) ; 
nOVE >D3,-(S); 
HOVE "04,-tS); 
BOVE "D5,-(S); 
BOVE "D6,-(S); 
HOVE "D7,-(S); 
BOVE "09,-tS); 
HOVE "010,-tS); 
ROVE "D11,-tS); 

BRA TAPEntry 
IRR TAPEntry 
BRA TRPEntry 
BRA TRPEntry 
BRA TAPEntry 
BRA TRPEntry 
BRfl TRPEntry 
BRA TRPEntry 
BRA TRPEntry 

BRfl TAPEntry ) ; 
BRR TAPEntry ) ; 

1APEntry:ASSEHBLE( HOVE.L BTAPEVector.-tS); RTS ) ; 

END) 

INTEGER COHSTRNT denon.bl 
denon_a1 
denon_a2 
denon_100khz_cal 
denon^detectorjnd 
denon_no_ratio 

I driven port & 
INTEGER CONSTANT driven.none 

driven^a! 
driven_a2 

8. phaae lock port I 
IHIEGER CONSTANT lock to.al 

lock_to_a2 
lock'donot^care 
caling 

8. i . f . gain 1 
INTEGER COHSTRHT auto.range 

if_no_gain 
ifJ2db_gain 
if~24db_gain 
if~36db_gain 
if_4Sdb_gain 

I only for caling I 
i f . a l l . o f f 
if_1st_on 
lf~2nd~on 

0, 1 and SOELAY.UORK i 
••' 1 . 
:> 2, t 3 skipped 8. 
: » nun_100khz_cal, 
.*" iMan'oetectorjftd, 
:" denon^detectorjnd; 

:• 0, 
:• 1 , 
:• 2; 

I changea affect STESTSET.UORK I 
:• 0. 
:• 1 . 
:" 2. 1 effectively a1 8. 
: - 1 ; 
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t i f gain port 
IKTttER COHSTRHT 

if_3th on 
if~_4.th~on 

ttet_port 
r e f j w r t 

THU, DEC 22. 19S3, 11:06 RH 

:• 9, 

: « 0, 
: » 1 ; 

JJfTESER COHSTRHT adc_cal_ooly :• 0, 
adc i f offaet col :» 1 , 
f u l i _ i f _ c a l " : » 2. 
force cal :• - 1 ; 

1056 
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PROCEDURE CDrttrolj.adc(raujwt,averagejtode,average_faetor, 
rau_ready j iount, rau j ^ a d y j i a s k ) ; 

VALUE raujjut,average jiode, average actor, rau_readyj:ount, 
r.»u_rtady_nask; 

OOUBLE raujjut , ra«_ready_count; 
BYTE averagejiode; 
INTEGER average~f actor, raw ready nask; 

EXTERNAL. L; 
PROCEDURE controlj^ceiver(m^rator,deneninator,phase_lmksort, 

nunjain_range,d*non_gain_range ) ; 
VALUE ixmerator ,de iMninator,phase_lockjwrt, 

nunjain_raii^e,d«non_gain_range ; 
BYTE rBjrTerator^demninator\phase_lockj™rt, 

nunjain range,denonjjain range ; 
EXTERNAL. L; 

PROCEDURE calio vadctcal level) ; VALUE cal level ; INTEGER c a l j e v c l : 
EXTERNAL. L; 

PROCEDURE i n i t auto range; EXTERNAL.L; 
PROCEDURE auio'raoging(*cq_paran); VALUE ac4\_par*n; INTEGER ect jaran; 

EXTERNAL. L; 
SUBROUTINE tet i f j a i n ; EXTERNAL. L; 
SUBROUTINE check overload; EXTERNAL, L; 
•FILE cyadc.uork; 
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MKL.P.-yadc" 
BEGIN 
:tXWENT 

This f i l e is to contain 
1) intrpt_yadc 
2) initj<adc 
3) controljrade 
4) control_reciever 
5) tet_ - if_gaw 
fi) cal lbjadc 

tlajor itens to do 
2) nake use of overlapp tines available after nult ipier GO's 
5) conputed go,tst» in c r i t i c a l paths 
7) document M M ! 

flake the triggered node 20 bits for CU and i f cal nodes — 
includes 20 H natrix ( nay be there ) , 20 b i t averaging (done), 

20 b i t ratio , and 20 bi t store ( done ) . 
U i l l probacy have to uork on i f cal to use 20 bits 

end of connent; 

•FILE 
•FILE 
•FILE 
IFILE 
IFILE 
•FILE 
•FILE 
•FILE 
•FILE 
IFILE 
•FILE 
HFILE 

cdebug.uork; 
f tern, uork; 
ftern2.Hork; 
ftem3.uork; 
f u t i l . u o r k ; 
cids.uork; 
crins.uork; 
fiocnfig.uork; 
f kernels, uork; 
f intrpt .uork; 
f xadc. uork; 
f break, uork; 

1 DEBUG J. 
I DEBUG I 
& OEBUG & 
& OEBUG £ 

& for uam and several nessages & 

• F i l l ccontvar.uork; 
•FILE cyadc.work; 

TYPELENGTH USERS: 6; 
EXTERNAL INTEGER IFCflfl, TPYAV, HYNRH, RDEXP; 
EXTERNAL IKTEGER ready; 
COflPLEX PROCEOURE DiVEH val ) ; VALUE val ; USER3 val; 
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•EJECT; 
BYTE COHSTRNT tet botton box i rq := Z5S • botton vctr; 
IHTEGER COHSTRHT cal avg :* 16, cal avg b i t :* 4; 
DOUBLE COHSTRHT adc in range ;= (-TOO ) * cal_avg; 
BYTE TABLE phase step :=3? ,27 ,17 ,7 ;43 deg step* 
IKTEGER COHSTRHT nin delay := O.delay 30uS := 1 , 

* delay 60uS := 2, delay lOOuS : = 3, 
delay~1S0uS := 5, delay 200uS :* 6, 
delay'zSOuS :* J, delay J ntec := 31, 
phase 0 :» 0, phase 90 := 1 , phase 270 :> 3, 
lib_ydac := 4, ~ 
c a l _ c t r _ l i n i t := SO, eel_ctr_linit_nax:= 200 ; 

BYTE COHSTRHT byte zero := 0, 
enable_ext_rtf :=Z80, cal_tig_on : « 34* enable_ext_ref, 
lo normaljhase :=Z0 , cal t ig_off := Z40* tnable ext_ref; 

IHTEGER COHSTRHT" zero : « 0; 

INTEGER adcYIL - botton • 100 
adcY4H * botton > ZOE, 
ydac * botton * Z10 
caldac * botton • Z14 
xctrO » botton • Z3A 
tstgn * botton * ZSO 
status = botton • Z7E; 

BYTE botton byte = botton 
BfTE ehtel "• botton_byte 

tttpha * bottonbyte 
refpha = bottom_byte 
t t t c t l * botton_byte 
r e f c t l * kottOfTbyte 

, adcY3L " botton + Z08, 

, adcctl > botton » Z12, 

, xctr l • 
, refgn • 

1 ; 
i Z2C, 
• X54, calpha ' 
• Z5A, 
• X52, 
• ZSC; 

botton 
botton 

+ Z3C, 
+ ZSE, 

botton_byte • Z56, 

BYTE ircndl » io • 1 • Z92; 
BYTE ARRAY tst_nen,ref_nen 

( f i r t t acquisitionjiaran : nax acquitition j iaran J; 
DOUBLE ftRRflr yadc scr(0:3};" 
DOUBLE yadc e a l j t r ; 
INTEGER eignal„bit_bueket; 
USER3 yedc_tcrjmplx = yadcjicr; 

GLOBAL INTEGER xctrl tave; 
BOOLEAN cal valid , detector cal valid; 
IHTEGER cal 'c t r , eal~ctr>ate, oid.cal_levei; 
BYTE yadcj-atiojiode, 

ref mux, U t j i u x , 
r e f ' c t l , ts t c t l ; 

GLOBAL IKTEGER yadc_avgj"actorl, yadc_avgj^actar2, yadcj-aujiask, 
refjjverload, tstjjverload ; 

GLOBRL OOUBLE yadcj*auj)tr, yadcj-au_signal; 
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IUECT;C0IWEN7 

e»dc_correction_t.»ble 
Thit table provides tht correction for t h t I b i t toe reading!. 
The 2SE possible 8-bit adc valuet art then added to t h t 12bit 
adc to provide t h t 19 b i t result. ( the 12 b i t adc i t f i l l i n g 
in the gaps betueen tht I b i t adc.) The table i t 25$ 19 b i t 
value* ( uting 32_bit data type ) . Tht 8 b i t dac valuet range 

fron -255 to 0. 

tee t_tables/ref ..tables 
These tables contain the Quad Cain Correction ( IF detector ) 
The f i r s t 32 bits are the offset correction for the inag detector 
The next 32 bite are tht o f f t e t correction for the ref detector 
There art then 5 block of h-natrix correction tach containing 

( 1 - M1 ) 
hi 2 
h2I 

( 1 - h22 ) i t uted negatived 
txp / gain correct ( steps t f 12 db ) 

or no gain stages on 
or one gain stag* an ( t h e f i r s t state ) 

( and the individual stages while caling ) 
'or tuo gain states on ( t h e f i r t t tuo ) 

- nooe IF iten i t tenptrature 

These tables contain the intie* to use i n the h-natrix. The 
orginal index cones fron the IF Rnp board* t e l l i n g uhat 
gain i* » t t . Thit is a 4 hit p a " , r n ( °°* b i t f o r each ) 
gain stage. Tbit leads to Ifi possible values, but only 
five valid and u i l l index into t h t blocks 0 - 4 of the 
h-natrix tables. 

Table gn_index i s the vault* noved into tett/ref_index. 
I f an non IF Iten ( ie tenptrature ) i t selected then block 

5 u i l l be elected for a l l p o t i i b l t inputs — no correction 
Table null_correction is than noved into tett/ref_index. 

cal_val 
A calibration dac exists to tet a test level for the 8-bit 

adc calibration. I t s exact value i t not inprgtant. The 
prttet values u i l l be nodified during run t i n t to to speed 
up the starch the next calibration. 
There is a setting for each b i t 0 - 7 

md of connent; 

16 b m 
16 b i t . 
16 b i t . 
16 b i t , 
16 b i t . 

0 block io 
Tht 1 block io 

The 2 block i o 
Tht 3 block i , 
Tht 4 block i t 
Tht 5 block i . 

test.inehtx. nF_i»dex 
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•EJECT; 
CLOBRL OOUBLE RRRRY attc correction tableI-2SS:0); 
OOOBLE adc_table • adcEorrtctlonJable • 1 ; 

INTEGER COHSTRNT h blk site:-5; 
CLOBRL INTEGER RRRRY t i l t t tblt.H: (Ch blk ,ize)-1 ): 
OOUBLE ttot inag ofFeet • teet.tableaMT, 

t t t t m l offeet * ttot tebles[-2]; 
INIECER RRRRY ttot index[0:15); 
GLOBAL INIECER RRRRY rtf 1>blti[-4: (6«h blk tizt) -1 ] 
DOUBLE n l inag_offeet • ref.tabieeMJ, 

rtf n i l oFfut = rtf teblesI-2]; 
INTEGER RRRRY rtf indexl0:15); 
INTEGER TRBLE Jn index : = 

2*h blk t u t 
0 " 
2*h blk tizt, 
4"h blk out, 

2*h blk t i z t , 
0 
2*h blk t i n . 

O.&special caaetB. 
O.&For calinoA 
2«h blk t i z t , 

2*h blk t i z t . 
2*h blk t i z t , 
a)"n blk t i z t . 
e V b l h ' s i z e , 
f h blk t i z t ; 

INTEGER TnBLE'null cornction :> 
10% blk t i n , 10»h blk t i z t , 10»h blk t i l t , 10*h blk t i z t , 
10«h"blk",iit, 10«h"blk"tizt, 10«h blk t i z t , 10«h.blk t i z t , 
10«h"blk",izt, 10>h"blk",iz«, 10«h blk t i z t , 10"h blk t i z t , 
10"h~blk t i z t . w V b l k t i n , 10«h blk t i l t , 10»h blk t i z t ; 

INTEGER TRBLE c a l M l :> 445, 470, 505, 505. 
105, 1200, 19B5 , 3565; 
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[itattaeaataaa.iaaaaasaataaetataatieataaatt 
* intrpt _yadc 
4 handles tht yadc interrupt and convene the adc nadingt to 
* needed data fornat and atons the results in rau neimory. 
* tluat be the highest I t v t i interruptand fast !!! IBOuSac 
a 
* Oata out 
* Conplex/floaiine. data 
« INRG 
* RERL 
« EXP 

3-uord n s u l t s 

fixed point data I* cal ) 
TEST IMG 
TEST TEST 
REF MAG 
REF TEST 

4-double n a u l t s 

* NOTE: No general oobrautinea nay be called by intrptjradc because 
* the subroutines nay use registers that were not saved i n the 
* interrupt handling 1 1 

aaaaetataaaxaaaaaataataaaaaaaaaaaaaeaaaaaaaetaaaaaaatsatataaatasaaaaeatt 
end OF connent; 
SUBROUTINE intrpt_yadc: ENTRY; 
BEGIN 
LABEL cornct_teet, cornct_nF , 

store_in_rau. 
r a t i o ' t s s t , rat io_1, ratio_2 , 
elr_inag,sup_avg, e v g j , avg_2, avg_3, 
intrpt_exi t , intrpt_eional_exit, ine_ptr_exit , 
over 1 , over 2, over 3; 

UTEGER~bug_nark • ZOCC; WEBUU 
bug_nark :> Z9S76; 

SYA0C.U0AX.PDJ51O THU, DEC 22, 19J3. 11:07 All 

>EJECT;CDnnENT 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaata 
e The start of the interrupt docs the data nad and quad gain correction 
a 
* The teet data ie read f i r s t and adc gain and offset corrected. 
• I f in CflL node the n f n n c e data ia then nad and corncted 
• Else the test data i s quad corncted, and then the nfennce data ia 
' nad, adc and quad corncted. 
* Then the decision to ratio or to use only Ref or Test is nade. 
a 
* ADC Correction 
« 18 b i t result « Lou uord \12 bits\ 
* < adc table, ( index by high uord \8 bits\ ) 
s - offset \atore in teet_tables\ 
* QUAD Correction 
* Data • Data « 1/4 « Data * H 
* Data ia Real and Inag of a given converted 
s H ia a 2x2 natrix — noninally a l l zeros 
* i t corrects for the gain and quaduarate e m r e of Data 
aeetataaataaaaaaaaeaaaastatetaaeaaaBtttaaaeaaaeaeeaataetaaaxttaaeeaeaaaa 
end of connent; 
RSSEHBLEt' 

HOVEH.L R0/R1/R2/R3/R8/R9. -(S); 
HOVEn.U adcY1L,R0/Rl/RS/R9; 
ADD.L adc_table(R8).R0; 
LER teat inag.oFFset.RS; 
SUB.L ( R I K RO; 
ROO.L adc teble(R9),R1; 
SUB.L (AST*, «1 ) i 

IF HOI triggernode IHEH GO 10 cornct_teet; 

I load test channel data I 
1 correcting adc i 

I load nF channel data & 
I avoid HOVEn affecting YDAU 
I. correcting adc & 

RSSEHBLEt 
ItOVEn.U adcY3L,R2/R3/R8; 
HOVE.U adcY4H,*9; 
ADD.L adc table(R8).R2: 
LEA n f « S 9 _ o f f a e t . R8; 
SUB.L (RSIt, R2; 
ADD.L adc table(R9),R3; 
SUB.L <B87«, R3 ) ; 

IF f i r s t trigger IHEH 
BEGIN" 
Firet trigger :• 0; 
ASSEnBLE ( 

HOVEn.L RO/R1/R2/R3, yadc.ecr ) ; t save valuee in nenory 8. 

END 
ELSE RSSER8LE ( 

LER yadc scr. R8 
ADD.L RO.(RS).; 
ADD.L A1,(RS)<; 
ADD.L R2,(R8)t; 
AOD.L R3,(R8)> 

Badd neu value and acculnatei 

file:///atore
http://inag.oFFset.RS
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I f T«I1( status, end_of_trigger ) THEH 
GO TO intrpt exit 8 . ( t i l l nore trigger**, 

ELSE 
SEGIH 41ast triggers, 
iaat_tngger : « 1 ; 
ircndl :• eet botton box i r q ; 
ASSEflBLE( 
BTST 17, yadc ratio node: UO(O) f i t ptl 
SHE intrpt elgnal exit ; 4HE0) cal dataS. 

novE.u 
HOVEn.L 
R S R . L 
R S R . L 

LER 
flOVE.II 
flSJ.ll 
BCS 
cnp.e 
BHE 
R D O . U 
AOO.U 
nort.u 

R D D . U 

LEfl 

nOVE.L 
H O V E . L 
H O V E . L 
I K J V E . L 
novE.u 

yadc avg_factor1,R3; 
yadc~ecr, Ro-Rl; 
R3, " RO; 
R3. Rt; 

teat inag_offoet*8,R&; 
tetgn, tZ; 
13, K; 
over 1 ; 
*W0, R2; 
ovari i ; 
Bl . tat overload ; 
R2, " R2; 
RE, R9; 
teat index*32(R9),RS; 

IFCRH«6, 
<RS)., 
(RS)», 
R O , 
R 1 , 
( R 8 ) » , 

R9; 
(R9)» 
(R9K 
(R9)t 
(R9)* 
Rl; 

nOVEn.L yadc ecr»8. R2-R3; 
HOVE.U yadc avj_factor1.R0; 

RO, R2; 
RO. R3; 
ref_inag_Dffaet«8,R8; 
correct_ref ) ; 

RSR.L 
RSR.L 
LEfl 

' BRfl 
EKO; 

4get scaling factor*. 
& reatore teat valuea 2> 

4 Handle i n exp ???????» 

Aifoain range f o r index! 

4overloed • a l l gains off4 

Iconvert to uord index & 
iaelect start of coeff'a 4 

4aet nult iply i f correct 4 
tHU, HI2 LDfl2; LDHIi 4 
JH21, H22 LDflS; UmO; 4 
1YH LORO; LDflt: 1 
HOI: Ll>R2;LDR3;DUflL;Sim4 
AEXP of correction coeff 4 

& restore ref valuea 8 . 
Jajet sealing factDrS. 
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• D E C T ; 
correct lest:HS3EnBL£( 

BDVE.U tstgn, 
RSR.U 
BCS 
CnP.8 
BNE 
ROD.U 

over 2:RDD 
HOVE.U 
RDD.U 

R 2 ; 

LEA 
mjvt.L 
HOVE.L 
H O V E . L 
M O V E . I 
tlOVE.U 

novEn.u 
flOO.L 
LEfl 
SUB.L 
ROO.L 
SUB.L 

•3, 
over 2; 
xHfO, 
over 2; 
• 1 , ~ tst overload ; 

U R2, " RZ; 
R2. R9; 
test_index*32(R9),R8; 
IFCAn.6, 
<«!) ' , 
(RS)., 
RO, 
R1, 
(RtK 

R 9 ; 
( R 9 ) « ; 
( R 9 ) > ; 
( R 9 ) ' ; 
( R 9 ) . ; 
Rl: 

adcY3L,R2/R3/RS/A9; 
a d c _ t a b l e ( R 8 ) , R 2 ; 
r t f inag_offset,R8; 
( R 8 ) < , R2: 
adc table(R9),R3; Wh, R3 ) : 

correct ref:RSS£nflLE( 
HOVETu ref9n, 
RSR.U 
BCS 
CBP.B 
BHE 
AOO.U 

over 3: RDD.U AO, 
nOVE.U 
ADD.U 
LEfl 
ROVE.L 
ADD 

R O ; 

R 2 ; 

«3, over 3; 
xHF07 
over_3; 
SI , ref overload; 

R O ; 
R 9 ; 

ref index.32(R9l,R8; 
IFCAH, 
(R9)., 
(R9)a, 

HOVE.L 
H O V E . L 
novE.L 
nOVE.L 
novE.u 

(RS)., 
(RS)., 
R2. 
R3, 
(R8)», 

R9: 
R O ; 
R1; 

( R 9 ) « ; 
( R 9 ) » : 
( R 3 K 
( R 3 ) < ; 

R 3 ) : 

aUfgam range for index& 
{overload - a l l guna off4 

Bconvert to uord index 8. 

iselect etart of coeff'a 8. 
8aet nult iply i f correct 4 
SHU, n12 LDn2; Hint; 4 
4H21, H22 LDn3; LDK>; 8. 
lin LORO; LDA1; 8 
sxr,; LDA2;LDA3;DUAL;SIHm 
4EXP of correction caeff & 

41oed ref channel data & 
4correcting adc £ 

.overload - a l l game off4 

iconvert to uord index & 

iselect etart of coeff e £ 
4get teat data i f correct 4 
4real/inag 8. 
& add exp to H exp 8. 

8H11, H12 LDn2: MM;. 4 
4H21, H22 LDH3; LOU); 4 
4Vn LDAO; LDR1; 4 
4Xn; LDR2:LDfl3;DUAL;SunPR4 
4EXP of correction coeff & 

4 test for sueeping to faat 4 

4 use conputed goto'e to replace bi t teat (b i t test»conputed goto tlne)4 
4 also handle inversion ie 1/S11 4 
RSSEnBLEt 

BTSI H I , yadc_ratio_node; 4 ED(O) continue 4 
BEO ratio t e a t ; " " 4 HEU) uee only refS 
HOVE R3, " Rl; 
nOVE.L ( R 9 ) . , RO; 4 get real/inag4 
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RDD (R9), R1; 
suap_data:B!S1 N2, yadc_ratio_node; 

BHE aup_avg; 
BIST A3, yadc_ratio_node; 
BEQ c l r inag; 
SURP RO;" 

clr_inlg:AH0.L *H0FFFF,R0; 
BRA aup avg; 

ratio test: nOVE.L (R9K R2; 
BOO (R9K R3; 
BTST HO, yadc_ratio_node; 
BEO euap_data ) ; 

4 add exp to H exp and TERH8 
4 E0(0) not conplex data 4 
4 NE(1) conplex data 4 
4 E0(O) donot auap 4 
4 »E(1) suap real/inag y1/y24 

4 2ero inag data 4 

4 get real/inag 4 
4 add exp to H exp and TERn 4 
& EQ(O) ratloing off 4 
4 HE(1) ratio on 4 

S V A D C . U 0 R K . P D S 5 1 O THU, DEC 22, 1983, 11:07 fln PflGE 10 

l t * * i * * « t t * a * 
ratloing here M! ' test in rO/rl, ref in r2/r3, result lO/rl 

see conplex div docunentation ~ for ratioing is that uithout 
overflou testing and fomat change 
(AfiB)/(C«iD) » t(AC»B0)ti(8C-BD)]/(CC«D0) 

First to to f ind /C*iD/ by loading A1,no u i th C and A3.H3 u i th D 
Then C i s load into H1,R2 and D into 00,A2 
Then fl ia loaded into A3, and B into Al 

Result i s (BC-AD) in A2, and (flOBDI in AO 
But tnat reeult i s Multiplied by 1/(CC.DD) loaded into no,n2 
And the f inal reeult ie in AZ.RO 

taaet«*etttea*eata»txt*Btetta*taiateateaaeaatettaaa*aaaaat*etataxtatet* 
ind of connent; 

ASSEHBLEI 
BOVE.L R2, (R9)»; ILDAI, LDnO;LDR3, LDn3,SUnPR;G04 
SUB.B *3, Ri; 4 eubtract exponente 4 
AOD.B • 1 , Ri; 4 account for squaring 4 
novE.L •H20000000, R3; 4 R3 • 1.0000000 4 
H O V E . L R2, (R9)»: 4 LDni,LDfl3; LDnO,LDn2; 4 
novE.u (R9)<, R2; 4 Get t C m fron LDAO 4 
novE.u R2, A3; 4 Hake R3 a l i t t l e > 1.000004 
BNE ratio 1 ; 4 Check i f R2=0 (CCDS) 4 
novE.u •H4000, R2: 4 USE TRAP DIV 0 instead ?? 4 

ratio 1 : SUB.U ( R 9 ) « , Bi; 4 RDEXP OF CC»DD 4 
HOVE.L R O , (R9)<; 4LDR3.L0A1; loading fl,8 4 
R S R .U • 1 . R3; 
DIVS R2, R3; 4 Get 1 /<CC»DD) 4 
B V C ratio 2; 4 check for overflou ??? 4 
novE.u " M O O O , A3; 
AOD.B • 1, Rl; 

(R9)t; 
4 bunp exp For overflou 4 

ratio 2: HOVE.U R3, 
Rl; 
(R9)t; 4 LOnO,n2 u ith 1/(CCtD0);G0 4 

HOVE.L (R9)«, RO; 4 Result fron RDA2.A0 4 
ADD.U (R9)», Rl) ; 4 RDEXP; TERn 4 

http://flSJ.ll
http://avj_factor1.R0
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•.EJECT; 
£auept node £ 

eup avg:A3SEn8LE( 
raJVE.L yadc rau_ptr,R9; 
HOVE.L <H3)T«I; 
BOVE.L yadc avg fac to r l , »2; 
TST.U R2; 
BEQ atort in rau; 
CHP.B 5(RS)7 ~H1; 
BEO avg_2; 
Bill avg 1 ; 
HOVE.B Rl, R3; 
SUB.B 5(R8), R3; 
RSR.U 13, R2; 
BRR avg2; 

a v a l : HOVE.B 5TRJ), «3; 
JUB.B Rl, R3; 
HJO.B R3, Rl; 
SURP R2; 
RSR.U R3, R2: 
SURP R2; 

avo_2:LEA irmit, R9; 
HOVE.L RO, ( « ) < ; 
HOVE.L (RS), (*9)<; 
HOVE.L R2, (R9)<; 
HJJVE.L (R9)>, RO; 
ROO.B ROEXPtl, Rl; 
BVC av«_3; 
HOVE 'HtO, R1; 

ava_3: IIOVE.L yadc_rau_ptr,R9; 
store in rau: EQU *; 

SURP ~ RO ; 
rovt.u •»,(«).; 

RO 
«0,(Re>; 

£ nsu »«, utu • i-« i 
£ tost avg_factor2 £ 
1 CQ(O) K-1, no evgering £ 
£ « t ( l ) KRO, average £ 
£ E0(0) old,neu exp equals. 
1 HI expo <> nomalizo£ 

£ adjust 1-K for exp delta!. 

£ adjust K for exp delta £ 

UM3.2 — Heu value £ 
ILBIO.I — Old value t 
£LHI3,1-,C0 — avg factorsl 
aVtORO.2 - (l-X)'OLC « K>HEIat 
IMCXP.IERn I 

laeouncd only landerfiou £ 

SURP 
HOVE.U 
HOP 
HOVE.U 

ine_ptr_exit: 
R1,(RS)<; 

HOVE.L RS,(R9); 

leave InAC 1 

leave REAL £ 

t aave EXP £ 
l e a v e Modified rau p o i n t e r * 

intrpt signal exi t : IIOVE.L 
ADDQ.U R1,(RS); 
BCT intrpt_exi t ; 
HOVE.U yadc rau naak.RO; 
OR.U RO.ready; 

int rpt exi t : CLR bug nark; 
HOVEH.L (S)», RO/R1/R2/A3/RS/R9: 
RTE ) ; 

END intrpt j iadc; 

yadc_rau_aiojnal,RB; aUnline k e r n e l "aend" £ 
£ inc rau . s ignal £ 
£ i f not Halt ing for a ignal £ 
£ ready the u a i t i n g proccas £ 
£ " i d l e " u i l l preenpt/eched £ 

stnrx.wiex.Pnsio THU. DEC 22, 1983, 11:07 RH PACE 12 

> EXTERHRL SPECIFICATION FOR init_yedc 

• FUHCTIOH: 
a 
a 
• DECLARATION INFORHATION: 

• INPUT: 
a 
« OUTPUT: 
a 
« EXIERHHL EFFECTS: 
a 
aaaaeeeaaaeaaaeeaneaaeaaeeaeaeeeaeaeeeeaaaaateaeeeeaeaeaaaeeaaaeeeeaaaai 
a 
• LOCK WORmllON FOR init_yedc 

< nOOULES CALLED: 
a 
« INITIRL RIFINEHENT: 

end of connent; 
SUBROUTIHE i n i t yadc i r q ; 
KGIN 

iradr( MRS( intrpt_yadc ) , y_adc_vctr ) ; 
triggerjaade :* 0; 

EHO init_yadc_ire j; 

PltOCEDURE init_yadc; 
BECIN 
INIECER index; 

c a l . c t r :• 0; 
cal c t r rate :> cal c t r l i n i t ; 
old cal level :• - 1 ; 
HOVE teat .index : » gn.index,•(<(); 
HOVE ref_index :" gn_index,*(16); 

ENO init_yadc; 

i never cal'ed £ 

3TAOC.U0RX.PO8510 THU, DEC 22, 1983, 11:07 Rfl JYKK.UORK.POBSIO THU, DEC 22, 1913, 11:07 All PRCE H 

EXTERHRL SPECIFICATIOH FOR control_yedc * 

FUNCTION: • 
a 
a 

DECLARATION IKFORMTIOH: * 

INPUT: * 
a 

OUTPUT: * 
a 

EXTERNAL EFFECTS: « 
' a 

laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaa 

LOCK IHFORHAIION FOR control j a d e « 

HOOULES CRLLED: « 
a 

INITIAL REFINEBENT: • 

aAataaiaaaaaaeaeatataaeateitaaaeteaseataaaaeaaaataaaaeaeeaaaaaaaaaaa: 
end of connent; 
PROCEDURE control_y*dc(rau_e*t,averae*_n«uae,avg_factor, 

rau_ready_count, reu_reedy_nask); 
VALUE rau_jaut,awagejwde tavg_F actor, reu_raady_count 

, rau_ready_naek; 
DOUBLE rau3ut,rau_reaoy_count ; 
BYTE average node; 
INIECER avg_factor, rau ready naak; EHTRY; 

BEGIH 

yadc_rau_ptr : « r a u j u t ; 
yadc~avg_factorl :* 0 ; 
yadc~evg_factor2 := 0 ; 
xctrT save : « 0 ; 
x c t r l " := zero; 
xctrO :* 200; 
IF HOT( average node > avg_oFf) RHD ave_Factor > 1 THEN 

BEGIN 
IF average node « avg_point to_point THEN 

BEGIN 
ASSEHSLEI HOVE.U ivj_Factor, RO; £convert to pouer oF 2 £ 

EXTS.L RO; 
HOVE. L AO.HYHRtl; 
HOVE.U .030.RO; 
ADD.B RDEXP>1,R0; 
EXTS.U RO; 
HOVE.U RO.yadc avg_factor1; 
CLR.U Rl; 
BSE I RO.Rl; 
SUB.U 'D1.R1; 

ROVE.U Rl.xctrl.save ) ; 
ENO £ at single point averaging! 

ELSE 
BEGIH £aup_to_aup avg & 
yadc avg_factor1 : » 32768 / avg_facton 
yadc'avg factorl : » RBIT( yadc_avg_factor1, 0 ) ; 

• yadc~avg_fector2 : 3 32768 - yadc avg_factDr1; 
EHO;" 

EHO; (set averaging paraneters£ 

yadc_rau_signal 
yadc_rau~naek 

EHD conlroljradc; 

:« rau_ready_count ; 
:* rau_ready_naek ; 

fehould this be here 77?? UdebueS. 
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M t i f qaj 
aae«aataaaaaaattaatee*aettaateaaeaet«»aa*t*aeae*aaaieaaattaaaatsaai**i 
IDECI;COHflEKT 

eeatatiaiaa*a»iiat«aiaeat*aittaeaataet«»»«eataaaa»aata«eaetaaaai 
Ciul of connent; 
SUBROUTINE sal i f j o i n eubl; 
BEGIN 

t a t c t l : = tst_nux ; I no gain / no autorange 4 
r e f c t l : s ref nux ; I . no gain / no autorange 4 
delay! delay 2S0uS ) ; 

EHO aet_iF.9a1n.subt; 

SUBROUTINE set i f j a m sut>2; 
BEGIN 

REPEAT 4 DO 
BEGIN 
delay! delay SOuS ) ; 
t a t c t l : » tst c t l ; 
r e f c t l : « ref " c t l ; 
END; 

END: 
SUBROUTINE aet i f j a i n ; 
BEGIH 

o e t . i f _gait_sut-1; 
w t if_gain"eub2; 
delay! oelayJSOuS ) ; 

DD »et_if__iin; 

SITAOC.IfORN.POSStO TKU, DEC 22, ISB3. 11:0? AH PAGE 16 

REJECT;COnnENI 
aaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa* 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaata* 
end of connent; 
PROCEDURE i n i t auto range; EH1RY; 
BEGIH 
IHTEGER index; 
FOR index := first_icquisit ion_piran TO nax_ecquisitionjiaran 

DO tst_nen[ index J := -1; 
EHD init_auto_range; 

SUBROUTINE check overload; 
I f ( NOT TBIT! refgn, 2 ) ) 

OR ( NOT IB1T( tetgn, 2 ) ) THEN uam! i f .overload ) ; 

SYADC.W0RK.P0S51O THU, DEC 22. 1SS3. 11:07 AH PAGE 17 SVADC.U0RK.FDSS10 THU, DEC 22, ISS3, 11:07 An PRGE IS 

>*B«*aitaa»*s**a 
laattaattaaaataa 

IHIEGER acqjiaran; 

eaiaaiaeaaata* 
ieataie«t*t*t«aisii**t*a»*xetatta*teat*t*ttiia*it«*tit*i 
end of connent; 
PROCEDURE auto ranging! acqjiaran ); 

VALUE acqjiaran ; 
BEGIN 
BYTE POINTER tat old, ref old; 
STPHTR! tet old, RDRS! tst nen[ acq_paran ] ) ) ; 
STPHTR! ref "old, RDRS! ref_nen[ acqjiaran ) ) ) ; 

IF tat old < 0 THEN 
BEGIN 4 Firat tine i n i U 
IF TBIKtat c t l , 7 ) THEN tst old:«0 ELSE tst old:*tst c t l AND Z7B; 
IF T8IT(ref_ctl, 7 ) THEN r e A l d : * * ELSE ref_old:=ref_ctl AHD Z78; 
END f i r s t tine iriTTT" 

set. if .gain.eubl; 

t a t c t l :• tet.nux OR t e t . o l d ; 

s e t . i f _gain_eub2; 

r e f c t l := ref i 

check overload; 
t a t c t l tet.nux OR ( tet old := tslgn AND Z78 ) ; 
r e f c t l :• ref nux OR ( ref"old := refgn AND 178 ) ; 
delay! delay.lSOuS ) ; 

EHD auto.ranging ; 

« ENTERNRL SPECIFICATION FOR control receiver 
a 
« FUNCTION: 
a 

" DECLARATION INFORnflTIDH: 
a 
• INPUT: 

" OUTPUT: 
a 
» EXTERNAL EFFECTS: 

aaaaeea»aaaaat»aaaaata*eaaalaa*aa«eaaaaaietataeaaaaaaaaeeaaaaaa*ata*», 
a 
• LOGIC INFORnRTION FOR eontrol.receiver 

« HODULES CALLED: 
a 
• INITIAL REFIKEnEHT: 

* CORnENI: Could perphaa create a aingle table uith n entry reus 
* and 3 colunne iF.nux, adc.nux, ratio.node — 
* This uould t i e the itens related to a eelection nunerator 

closer by being on one l i n e , 
tteeaeaaaxttaeaaaeeaeetaaateai eaaeeaaateeteeaeaaaattaea! 

end oF connent; 
BYTE TABLE i f j a i n 

leaeetaaateaeeeateeaeaateaaaaaeaaaeetaeeatet* 

BYTE TABLE if .nux 

« ZSO, lauto range& 
ZOO, 8/to gain 4 
Z40, Uaat gain stage on4 
760, 
Z70, 
Z78. Sail gain stages onS. 
ZOO, 4no gain 8. 
Z40, 4 let etage 8. 
Z20, 
ZIO, 
Z08; 8 4th stage 8. 

:• 7.4 4b14 
Z2 4a24 
Zl 4100khz4 
ZO BgndS 
XO 4gnd4 
ZO 4snd4 
ZO 4gndi 

:*ZB 4IF inputsi 
ZB 4IF inputs* 
ZB 4IF inputsi 
ZB 4IF inputs* 
Z9 & adc gnd 8. 
ZD 8 volt 4 
Z5 4 tenp * 

13 4b2 or a14 , 
ZO ignd*, 
ZO tsndi, 

ZO 4gndS, 
ZO londl . 
ZO 4gndS; 
ZB SIF inputs!., 
ZB SIF inputs*,, 
IB 4IF inputs*, 

Z414 veal - - sets cal node*, 
15 8 tenp S. 
ZD * volt 4: 

http://aet_iF.9a1n.subt
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BYTE CONSTANT ratio :* 1 
conplex jJata :* 4 

net conplex utej?1 :* 0; 
INTEGER CONSTANT ratio b i t :> 0 
BYTE CONSTANT 

,ua*_ref iwt_tesi : » 2 , 
,not~t^^l«_]w«ej'2 :* I , 

tc«npl«9t_kit :» 2; 
caljv^jioublej»irtB»ut ZIO; 

BYTE TABLE rjuo_node:«rauo-<o«plex_^ 
ratio tcoi^ l ex_4ata,c4»e^lex_data 
conplex jJata ,o»np lw~data, 
conpltx__dita*u«_r^_n»^ 
r»t_conplex j#ee j M ,iwt_.ciWlex j»t j - i , 
•wtj:MpltxjuMjf2^ , 
not~conpltxjjttj/2,M^ ; 

PROCEDURE control__reeiveHn^rator,e* 
riwj)ain_ra*i*t.e^ y, 

VRLUE nvterator, oet>oiunalor,phaaF_locitjwrt, 
nwjjain_ranj«,de*e^ ; 

BYTE nweratar.etnonifuter .phaM^ 
nun «ain ranje,e«twon «ain range ; 

ENTRY; 
KGIN 
INTEGER index; . 

refjwx : « ifjMK. dtttoninator j; 
tet_nux :* if_nux| mantretor J; 

adcctl :• adcjwx. nunerator J; 

yadc_ratiojwde :• ratiojtttlt[ nunerator ) ; 
IF dmninator >• dtM»_n« ratio THEN 

yadc_ratiejiode : » WIT(ya*k_ratiDjiode,ratio_bit); 

IF nuntretor * nun^al THEN ref_nwx : « ifj*w[ sfrnon_al J; 
calpha :• cal t i g j j f f ; 
IF numerator « nun ref 100fchi cal THEN 

BEGIN 
K f j t t i x : « i f j t u x . o>n««_100khz_cal ) ; 
calpha :> cal eig_on; 
END 

ELSE IF nunerator « nunjOOkhr_cal THEN calpha : « cel_eig_on; 

IF pheee_lockjMrt • caling THEN 
chsel :* phase lockj iort 

ELSE 
yadc_ratio_node :* caljiodc.ooublejtvl^vt; idouble outputi 

t«t_ctl : « t s t j i u x OR i f j j e i n . nunjjain_range ] ; 
r t f ~ c t l := refj iux OR i f j j a i n . d«not.j>ain__range J ; 

8. tine coneuning change i f only changed ??£ 
IF HOT TBIT( yadc ratio node, 7) THEN t not uted in cal node 8. 

IF TBITt yadejratiojtadt. conplex_bit) THER 
HOVE t e i t Index :* gn index,*(Tfi) 

ELSE 

SYlVX.iWRK.PDSSlO THU, DEC 22, 1983, 11:07 Afl PflGE 20 

HOVE teet_indtx :• nullj»rrection,*(16);lturn auto range o f f T i 
ENO control receiver; 

3YADC.U0RK.PD8510 THU, KC 22, 1913, 11:07 Afl 3YA0C.UORK.PDS51O THU, KC 22. 1983, 11:07 Afl 

REJECT; COftflEHT 

end of connent; 
PROCEDURE check h( iten , value ) ; 
VfiLUE value; 
IHTEGER iten; REAL value; 
BEGIH. 

IF BBS. value ) > .24999 THEN 
BEGIN 
cal_valid : - FALSE; 
value 0.0; 
END; 

iten :< INTEGER ( 131072.0 4 value }; 
ENO check h; 

COfinEHT — _ 

end of connent; 
PROCEDURE ttore h( table., h_d»ta, r t a l j n , l i i a g j n ) ; 

VALUE tablet, h data, r t a l j j n , inagjjn; 
IHTEGER POINTER'tablee; REAL POINTER h data; REAL r t a l j j n , inagjui; 

KGIN 
check h( tables. 0 ] , 

( ( r t a l j j n * h data. 0 ] ) - ( i i iagjjn * h data. A ]) 
- 1 ) ) ; ~ 

check h( t a b l t t [ 1 ] , 
Kinag gn * h data( 6 ]) - ( r t a l j j n * h data[ 2 ] } ) ) ; 

check h( tables. 2 ] , 
( { r e a l j n * h data. 4 ) ) • (iJiagLyt * hdata[ 0 ] ) ) ) ; 

check h( tables! 3 ) , 
( ( r t a l j j n * h data. 6 J) • (inagjjn * h data. 2 ] ) 

- 1 ) ) ; 
END ttore h; 

EJECT;CDnnENT cal adc 
t t t t t t t t i t t t * * ^ 

cal adc calibrates the adc — ie i t createt the table that changes * 
the 8 b i t adc and 12 bi t adc into a tingle 13 b i t adc. * 
The adc consists of an 8 b i t and 12 b i t ades ( both successive * 
approxianation ) overlapped by 2 b i t s . The 8 b i t result i s the * 
"nost significant h a l f and the 12 b i t f i l l s in the gaps. * 
This is done by calibrating tht step of the Sbit dac ( adc ) uith * 
the 12 b i t adc. I t aatune* that each t b i t dac b i t i t independent of 
any other — to atleaet 20 b i t s . * 

cal dac set the adc to rtad the cal dac instead of the usual if_inputs 
The adc corrtction_teble i s zeroed so that t h t twiinit of tht * 

12bit dac uill 'cane t t a i t h t thur at 12 b i t readings. * 
Tht S b i t dac is tet to r ( b i t ) ( note: the dac * 

i s b i t t 2 to 9 — b i t 0,1 arc donot carts ) . * 
The 12 cal dac i s mve to get the reading in the 12 b i t adc range.* 
Once this i t done the t b i t dac is noved doun to 2"(bit) - 1 * 

and then back to 2*(bit) and the difference i t treasured. * 
Thit difference is added to previous b i t differences to j e t a * 

b i t weighting. * 
After a l l 8 b i t weightings are found, they art .added to together to 

to fom the adc correction table for a l l potsible 2S6 values.* 

ind of conntnt; 
IQOLEAH PROCEDURE cal adc; 
IEGIN 
[NTEGER index, 

b i t , 
direction, 
ypoutr, 
ttnp"ypouer; 

DOUBLE n*RRY b i t ut i tht_0 :7 ] ; 
DOUBLE double.tcnp; 

SUBROUTINE setup triggerj-adc ; 
BEGIH 

index :» index - 1 ; 
cal v a l [ b i t ] : » cal valfbi t } * direction; 
caliac :* cal v a l f b i t ) ; 
IF ( c a l . v a l f b l t l <« 0 ) OR ( cal_vei(bit_ >« 4 0 « ) 

OR ( Index <» 0 ) 
THEN cal.valid : » FALSE; 

triggerjfadc; 
END tetup_triggerj»adc ; 

control receiverf min_*c»l, denenjJeteetorjnd, 
caling, i f j w j a i n , i f j w j j a i n ) ; 

ttt _ i f j j a i n ; 

t index for DO loops 8. 

a\ index of b i t nunber 0>lsbA 

I ydac valut approx 2*bit & 

t b i t values of » i t ADC I 
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f EJECT; 
FOR b i t :* 0 TO 7 DO 

BEGIN 
ypouer : » LEFT. 2, b i t • 1); 
ydac :* ypouer; 

index :-- 100; 
direction :* -1; 
00 setup trigger_yadc 

UHTIL_( (yadc_scr > adc_in_range) OR NOT cal_valid ) ; 

index 100; 
direction :* 1; 
DO setup trigger_yadc 

UNTIL". tyadc_tcr <« adc_in_range) OR NOT cal_valid ) ; 

8. 1st data point average !!!& 

ydac :* ypouer - lsbjrdac; 
trigger__yadc; 
dooble^tenp :* yadc_scr ; 

ydac :»_yt»wer ; 
trigger_yadc; 
doublc.tenp := double.tenp - yaoc_scr ; 

tenp :« INTEGER( BRIGHT( double tenp , cal av<j,bit ) ) RHD ZFFF; 
&IF yadc cal debug THEN BEGIN " debug*. 
1 IMUfl( c l l . v a l . b i t . ) ; UiftMUnp); CRLF;END; de£ug& 

& perphai save a copy of the b i t weights ??? t 
I an error i n production was not found-1- due to 12 b i t test?8. 

IF (tetv"ZB00) OR (tenp<*ZSOO) OR (NOT cal valid) THEN 
BEGIN 
cal valid :> FRLSE; 
double tenp :* RLEFT( XFFTFFIOO . cal_av9_bit ) ; 
END error test; 

IF b i t 4 0 THEN FOR index :> 0 TO (b i t - 1) 00 
double_tenp double_tenp • bit_ueight[index); 

b i t weight.bit] :* double tenp; 
END bi t cal loop; 

FOR index :> -2SS TO 0 DO 
BEGIN 
yadc scr := 0; 
FOR b i t := 0 TO 7 DO 

IF TBIT( index * Z55, b i t ) THEN & yadc i s inverted data 8. 
yadc_*cr :* yadc_scr • bit_ueight[ b i t ] ; 

adc correction tablet index ) :* RRIGHHyadc scr,cal avg b i t ) ; 
EHD'build f u l M a b l e ; 

IF NOT cal_valid THEH uarn(adc_cal_failed); 
cal adc :* cal valid; 

EKD cal adc; 

SYWC.U0RX.PD851O THU, DEC 22, 1983, 11:07 Htl PRGE 24 

* cal_offset * 
* "The offset of the IF systen ( uith the sync detectors connected) * 
* by grounding the input of the sync detector*, reducing the IF gain * 
* to nininun ( does this natter ? ) , and rotating the LO phase to the * 
* test and reference detectors 0, 90, 1B0 and 270 degrees ( 02.Z5I.50Z,* 
* and 751 of 2 PI ) . These four values are averaged together to find a * 
* center and this result is the offet. Test real and inag, and Ref 
* real and inag are a l l done at the sane t ine. * 
* There is averaging of the rau data as set be the calib_yadc routine.* 
1 NOTE: The offset cal of the yadc is in this offset and there is no * 
* seperate yadc offset — houever the value i s approxiantely the sane 

& lojJhase setting indexi & general DO loop wdexi, 

end of connent; 
PROCEDURE cal offset; 
BECIN 

INTEGER step, 
index; 

DOUBLE ARMY partial j j f f t e t . O ^ l ; 

control_receiver( nimjktectorj jnd, denon_d*tectorjjnd, 
caling, if_no_gaui, i?_nojjain ) ; 

e * t _ i f j a i n ; 

part ia l offset. 0 ] ; 
partial^effsetl 2 } : 

0; partial off set [ 1 ] :• 0; 
0; p a r t i a l j ) f f s e t i 3 j : « 0; 

SYRDC.U0RK.P08510 TKU, DEC 22, 1383, 11:07 Rn PHGE 25 

IEJECT; 
FOR step := phase 0 STEP phase 90 TO phase 270 00 

BEGIH " 
refpha : » phase_.step[ step ] ; 
tstpha : « phase'stept step ] ; 
delay( delay_200uS ) ; 4??4 
triggerj/adc; 
FOR index :* 0 TO 3 DO part ia l .cffaett index J : « 

partial_offset( index 1 • yadc_scr[ index ] ; 
END rotating lojjhase; 

test inag offset := BRIGHT( part ial offset. 0 ] 
test r e a l V f s e t :« ft«IGHT( part ial_offset. 1 j 

ref inag offset ;c_flRIGHT. part ia l offset! 2 
reCreal 'offset i^TrTIGHT( partial~off*et[ 3 j 

SIP yadc cal debug THEH BEGIH 
A VHexif test inag_offset , 6 ) ; 
& UHex( t e s t j t a l _ o f f set , 6 ) : 
& HHex( ref inag offset , 6 ) ; 
t UHex. rer"rearoFfset , 6 ) ; 
& CRLF; EHD; 

EHD c a l j i f f s t t ; 

cal_avg_bit *Z ) ; 
cal"avg_bit +2 ) ; 
cal_avg_bit *Z ) ; 
cal~avg_bit *2 ) ; 

debug! 
dcbug& 
debugi 
debugi 
debugi 
debug! 

SYRDC.M0RK.PD8S1O TKU, DEC 22. 1983, 11:07 flfl 

1 cal__sync_detector does the Quadrature gain correctinon of the * 
* synchronous detectors ~ i t correct the phase and anplitude of the * 
1 neasured data to proper quadrature ( 90 deg ) and gain relationship* 
i * 
' I t neasures the real and inaginary conponents ( K , y respectively )* 
1 of four known signals - provided by the clock as an 100khz calib * 
1 signal uith shifted phase. Using these values, their squares, and * 
' crossproducts ( conputed as x, y are neasured ) . a least squares * 
1 f i t on tht correction coeff ic ients need to correct neasured data * 
1 i s done. These coeffiecicnts are then offset and scaled to nininue* 
' storage. * 

ting U 

end of connent; 
PROCEDURE cal tync detector; 
BEGIN 
RERL RRRRY x, y, 

htO:?]. 
x_aouare, yjwuare, 
x~tiner_y[07lJ; 

I URRNIHG: fonpi l ier bug occurs i f last array > 123 bytes fron f i r s t & 
COnPLEX RRRRY nets.O:*.]; 
COnPLEX data; 
RERL det; 
REAL POINTER xp.yp.hp; 
INTEGER chan, 8. chan aelect O ' t tst , 1>ref8. 

index, I general do index t 
step, & phase index of cal signal 8, 
»tep_index, I 2*step index & 
range, 
range^effset; 

control_receiver( nun_100khi_cal, denonJ(>Okh2_caI, 
caling, if~1st_on, i M s t _ o n ) ; 

«_iquart[ 0 ] :• 0; 
yjiquaref 0 ] := 0; 

x_tines_y[ 0 ) := 0; 

x__square[ 1 ) :« 0; 
y'squarel 1 ] ;s 0; 

x_tinei_y[ 1 j :« 0; 
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KJECT; 
FOR step :> phase 0 STEP phaec 90 TO phaec 270 DO 

BEGIN £ appears to be ISO,90,0,-90 rotation* 
ref pti j : « phas*_atsp. step ] ; 
tstpha :* phaM_step[ etep ] ; 
delay, deley_t._neec ) ; 
tnggerj/aoc; 

etep index : » 2 1 nun of cnannele £ * etep; 
FOR chan:*) TO 1 DO 

BEGIN 
y_eouare[ chan ] : » y_tquaref chan ] * 

I y[ chan • etep index ] 
:> R£tU( yadc_scr£ 2*chan ] ) ) 

* y[ chan * etep_index ] ; 
x_souare[ Chan ] :> xjujuare[ chan ] * 

I x£ chan • step index 1 
: « RERL( yadc_tcr[ 2*cha« + 1 J ) ) 

* x[ than • step_index ] ; 
x_tintt_y[ chan ] :* x_tines_y[ chan J - i , negative eun I 

( x[ than 4 ttep_index ] * y[ chan • itep_index ] ) ; 
END chan storing Wewureiients; 

END phate stepping cal signal; 

FOf chan:* TO 1 DO 
KGIN 
det :• 2.OK / 1 1 / eal^eignaljwraalmrw factor I 

l£al,ave, * 125,000 M n i n a l cal t i g level " -lOdbnS, 
( x^eqCare[ chan ] * y j w a r c . chan ] 

- x_tine»_y[ chan j * x_tinei_y[ Chan j ) ; 

JTMrTtl yp, 
STPHTR! «p. 
STPHTR! hp, 

««S< y[ chan ] ) ) ; 
PM3( «[ chan J ) ) ; 
A0RS( h( chan J ) ) ; 

M 0 ] ( ! » [ < • ( rt 4 
] - «p[ 0 1 ) 
) - yp[ o 1 ) 

4 y.square! Chan 1 
* x~tinee_y( chan J * det; 

N>[ 2 1 . - ( ( >P! 4 
* ( r t * 

1 - »P( 0 1 ) 

] - yp! o ] ) 
* x.tinea_y[ chan J 

* x_equarc[ chan ] 
• det; 

hp[ 4 1 ••' ( ( xp[ 2 
• ( ypl 2 

] - «p[ 6 J ) 
] - rt 6 ] ) 

» y_equare[ Chan ] 
* x_tineajf[ chan ] " det; 

M o ] ( t apt 2 
• 1 rt 2 

] - xp[ 6 1 ) ] - yp! 6 ) ) 
* x_tinee_y[ Chan J 

* x.aquareE chan j 
» det; 

i f f yadc cal debug THEN 
IFOR index :• 0 10 3 00 

BEGIN 

UREAL! hp( 2 

debug!. 

' index ] ) ; CRLF; ENO; debug* 
ENO conpute correction For each detector channel; 

srfec.uoRK.msio THU, OEC 22, 13S3, 11:07 All PRCE 2! 

REJECT; 
range offaet :* 0; 
FOR range :> 0 10 4 DO 

KCIN 
etore h! RMS! teat tablee! range offeet] ) , ROTS! hi 0 ] ) , 

1.0." 0.0 ) ; 
•tore h( AORS! ref tablee) range offaet] ) , AORS! h[ 1 ] ) , 

1.0," 0.0 ) ; 
range.offtet :* rartge_offaet • h.talk size; 
END etore h natrix; 

detector.cal.valid :» cal .val id; 

SyADC.U0RIC.P0S51O THU, OEC 22, 13S3, 11:07 Bf! 

REJECT; 
FOR chan :« 0 TO 1 DO 

BECIH 
FOR ranoe :• iF a l l oFf TO iF 4th on DO 

eeciN 

IF chan=0 THEN 
control.receiver! nunJOOhht.cal, denon_detecter_gnd, 

Iecx.donct.care, range, iF_al l_aff ) 
ELSE control_receiver("nun_ref_100khr ca l , denon.detectorjnd, 

locx.donet.eare, i F . a l l . o f f , range ) ; 
a e t . i f j a i n ; 

x.equare :" 0; 
y~equare . : 3 ( _ 
FOR etep phaee"VSTEP phaee 90 TO phaae 270 DO 

BECIN ~ * appear, to be ISO,90,0,-90 S 
refpha : » phaoe.etep! step |; 
tstpha T* pnaec.atepi etep ] ; 

yadc c a l j t r :» AORS! yadc scr ) ; 
delay! delly_2W_S ) ; 
trigger_yadc; 

data :• CXVEK yadc.acr.enplx ) ; t change to 20 b i t 1 
& uhen 20 b i t ie done* 

y aquare :« y equare + y[ step ] • 
( y[ step ) :• IHHC( data ) ) ; 

x equare :* x aquare a x[ step ] * 
! x[ step ] :> REAL! data ) ) ; 

EHD phaae etepping cal eignal; 

det :x .0b7(y_oquare a x.eouare ) ; Irsswvin. noninally cal level* 
I aeprex -24 dbn eignal * 

neai[ range - i r a l l off ) :• COtlPLEX! 
( ( >[ 2 ] " - x r 0 ] ) • ( yt 1 ] - y[ 3 ] ) ) « det , 
( ( «t 1 ] - «[ 3 ] ) • ( y l 0 ) - y[ 2 ] ) ) * det ) ; 

EHO range steps; 

SYAOC.U0RK.PD8510 

REJECT; 

TKU, DEC 22, 1913, 11:07 AH PAGE 30 

range offeet :> 0; 
FOR range : » 0 TO ( i f 4th on - i f a l l off ) DO 

BEGIN 

data :* ncaa[ range ] / ncas[ 1 ] ; inomalize neaeurenento* 
IF range R ( iF 1st on - iF a l l off ) THEH 

BEGIH " " 
I f range >» ( i f 2nd on - i f . a l l o n ) I correct For * 

THEH data : « data / ncaer 0 ] ; I f i r a t atage abs error* 

aMF yadc.eal.debug THEN BEGIH UCPN(data); CRLF; END; debuo* 

IF range >• ( i f .3th.pn - i f . a l l off ) THEN 
data :» ( data * neaaf, range - 1] ) ; 

neaa[ range ] :* data ; 

I f chan • 0 THEN 
store h( RORS( test tables! ranee offaet ] ) , 
AORSfhl 0 ] ),RERL("data ),IHAG( data )) 

ELSE 
store h! RDRS! ref tablee! range oFFaet ] ) , 
«0RS("h[ 1 ] i.REALT data J.IIttGfdata ) ) ; 

EKD axip 1at stage on case; 

range.oFfaet : » ratxje.oFfaet • h.blk.aize; 
EKD range loop — nod~h correction for IF gains; 

EHO chan loop for fain calibration; 

IF HOT cal valid THEH 
IF detector cal valid THEH uamfautoranee cal failed) 

~ " ELSE u a m t i f . c a l . f a i l e d i ; 
refpha :> lo.nornaljhaee; 
tstpha :• io~nornal.pr.eee; 

END cal.sync.detector; 

http://Iecx.donct.care
http://if.3th.pn
http://io~nornal.pr.eee
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SYflOe.UORX.PDSBIO 

REJECT;COnnEHT 

THU, DEC 2 2 , 1983. 11:07 M 

end of connent; 
mCEDURE reset_yadc tables; 
BEGIN 
WTEKR index, range. range_offset, range_e>tp; 

FOR index := -255 TO 0~D0 adc_correction_table[ index ] := 0; 
test_inag_offset := 0; ~ test_real j ) f fset := 0; 

ref inag offset :» 0; ref real offset :* 0; 
FOR index~:= 0 TO (( 6*h blk size) - 1)" DO 

KGIN 
test tablet.index] := 0; 

ref.tablesiindex] :* 0; 
END clear h natrix; 

range_offset :* 4; 
range~exp :* -1; 
FOR range := 0 TO 4 DO 

KGIN 
tt»t_tables[ range_offtet ] :* range_exp; 

rtf~tablet[ range~offset ] : » range_exp; 
rangt_offttt := rangejs-ffset • h_blk_size; 
range_exp :« range_exp - 2 ; 
ENO set up range exp; 

END reaet_yadc_tablet; 

SYRDC.U0RK.PO851O 

«EJECT;CD(inEHT 

THU, DEC 2 2 . 1583, 11:07 Rfl 

end of connent; 
BOOLEAN SUBROUTINE test_yadc responding; 
BEGIN 

i r d i t { y_adc_vctr ) ; 
i r c l r ( y~adc_yctr j ; 
xctr l := 1; 
force tngj/adc; 
delay! delay 1 nsec J; 
IF TBIT( i r i r r " , y adc vctr ) RND NOT TBIT( etatus, tnd of trigger ) 

THEN BEGIN 8. yadc responding A 
controljyadc( RDRS( yadc_cal_ptr ) , a»gj»int_to_point, 

cal avg, R0RS( signal b i t bucket ) , 
SEITf 0, idle_proctes ) ) ; 

init jyadc_irq; 
ENO <V yadc rttponding 8. 

ELSE 
KGIH 8, yadc not reeoonding 1 
cal_valid : « FALSE; 
uari-i( adc_not_responding ) ; 
EHD 1 yadc not responsingi; 

tett_yadc_reiponding := cal_valid; 
EKD testj/adc_responding; 

SYADC.UORK.PDS510 THU, DEC 2 2 , 1983, 11:07 Ad 

* EXTERNAL SPECIFICATION FDR calibvadc * 
i * 
* FUHCTIOH: * 
* * 
t * 
* calib_yadc u i l l by tone algorithn neternine i f i t is needed * 

* ie bastdjin tine or tenperature 

* DECLARATIOH IHFORnATIOH: * 

* IHPUT: cal level the degree of fullness of the IF cal * 
* * 
* OUTPUT: * 
* * 
* EXTERHRL EFFECTS: * 

* * 

* LOGIC IHFORnATIOH FOR calib vadc * 
e * 
* MODULES CALLED: * 
t * 
* INITIAL REFIHEflENT; * 

end of connent; 
PROCEDURE calib vadc(cal level) ; VALUE cal level ; INTEGER cal level ; 

EHTRY; 
BEGIH 

IF cal level = force cal THEH 
BEGIH 
cal ctr := 0; 
IF old cal level < 0 THEH cal level : = f u l l i f cal 
ELSE cal level := old cal level ; 

EHO; 

IF ( 
( ( cal ctr := cal c t r - 1 ) <= 0 ) AND ( NOT yadc cal inhibit ) ) 

OR " 
( cal level M old cal level ) OR 

yadc cal force THEH 
BEGIN 
old_cal_level := cal_level; 
ca l 'c t r" := cal~ctr_rate ; 
IF cal_ctr_rate < cal_ctrj.init._nax THEK 

cal"ctr~rate 7= cal_ctr_rate + 1; 

SYADC.UORK.PD8510 THU, OEC 2 2 , 1983, 11:07 An 

IF test_yadc responding RND cal adc THEH 
BEGIN" 
IF cal level > adc cal only THEN 

BEGIH 
cal offset; 
IF cal_level > adc_if_ofFtet_eal THEH 

cal sync detector; 
EHD; 

EKD 
ELSE 

BEGIH 
test_inag_offtet :» test_real_offtet 
ref_Inag_offset :» rtf_real_offset 

~ adc'correction table[-12!] ; 
EHD adc_cal~failed; 

check_abort; 

EHO cal loop; 

EKD calibvadc; 
ENOt 

resetj/adc tables; 
cal valid 7= TRUE; 

http://cal_ctrj.init._nax
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A P P E N D I X C 

M I C R O C O D E SOFTWARE R O U T I N E S FOR 

THE V E C T O R MATH PROCESSOR 

MPKtOC.LAM.fDSSlO 

I * * * * * * * o 5 1 0 COMPLEX M U L T I P L I E R LOCUMEfvj'A" ION * * * * * * * * * 

B R I E F D E F I N I T I O N O F T E R M S 

A C C : A c c u m u l a t o r , r e p r e s e n t e d a s 2 1 6 - b i t s h i f t r e g i s t e r s ; 
2 a c c u m u l a t o r p a i r s : ACC(O) t, A C C C l ) , A C C ( 3 ) & A C C ( 4 ) 
S h i f t s a r e done s i m u l t a n e o u s l y t o b o t h ACC p a i r s , 
when a o i n g r e a l m a t h , o p e r a n d s a r e l o a d e d i n t o e i t h e r 

ACCCO) or A C C ( l ) t o r 1 6 - b i t v a l u e s 
ACCtO) and A C C C l ) f o r 3 2 - b i t v a l u e s ( A C C ( 1 ) = l o w e r w o r d ) 
ACCCO) and A C C C I ) t o r 2 4 - f c i t v a l u e s - ( A C C C 1 ) = l o w e r B b i t s ) 

when a o i n y c o m p l e x m a t h , o p e r a n d s a r e l o a d e d a s s u c h : 
ACCCO) c r A C C ( l ) f o r i m a g i n a r y p a r t 
ACCC2) or ACCC3) f o r r e a l p a r t 

P e s u l t s a r e r e a d trom 
ACCCO) or A C C C l ) f o r 1 6 - f c i t f l o a t i n g p o i n t 

or f o r i n a g p a r t of c o m p l e x r e s u l t 
A C C C O t, A C C C l ) f o r 3 2 - b i t f l o a t i n g p o i n t r a t h 
ACC C 2) t. A CC c 3) f o r 3 2 - b i t . f l o a t i n g p o i n t rratn 
ACCC2) or ACCC3) f o r r e a l p a r t of c o m c l e x r e s u l t 

MPY: M u l t i p l i e r , r e p r e s e n t e d a s 2 1 6 - b i t p a r a l l e l l e a d s e r i a l 
s h i f t m u l t i p l i e r s ; 
4 m u l t i p l i e r s : MPYCO), M P Y C l ) , M F Y C 2 ) , MPYC3) 
F o r c o m p l e x m a t i , , 2 c o p i e s of m u l t i p l i c a n d a r e l o a d e a i n t o 

MFY p a i r u&l and MPY p a i r 2i,3 
r>PiC0) s. K P Y C 2 ) c o n t a i n r e a l p a r t 
NPYC1) c- rv .PiC3) c o n t a i n imag p e r t 

F o r n o n - c o m p l e x m a t h , o p e r a n d s a r e l o a d e d i n t o 
MPYCO) f o r 1 6 - b i t v a l u e s 
HPYCO) & f P Y C l ) f o r 3 2 - b i t v a l u e s C M P Y C 0 ) s l o w e r word) 

S n i t t s a r e aone s i m u l t a n e o u s l y to b o t h MPY p a i r s . 

E X P : E x p o n e n t c o u n t e r , u s e d t o r a l i g n i n g or n o r m a l i z i n g v a l u e s 
i n A C C . Can a l s o be u s e d a s o v e r f l o w f l a g . 
V a l u e s u s u a l l y l o a d e d i n t o EXP a r e : 

e x p o n e n t sums of m u l t i p l i e r & m u l t i p l i c a n d 
e x p o n e n t d i f f e r e n c e s of d i v i s o r & d i v i d e n d 
d e l t a e x p o n e n t s b e t w e e n a d d e r and addend 

N o r m a l i z a t i o n : 
w h i l e ACC CKSE <> MSb-1) - - > d e c r e m e n t EXP and s h i f t ACC l e f t 

C o n p l e x N o r m a l i z a t i o n : CLUAL) 
i N o r m a l i z e t i on f l a g s e t to c n e c k n o r m a l i z e d r e s u l t i n e i t h e r 
r e a l a c c u m u l a t o r p a i r CACCCO) & A C C C l ) ) o r i m a g i n a r y 
a c c u m u l a t o r p a i r CACCC2) i, A C C ( 3 ) ) , w n i c n e v e r g e t s n o r m a l i z e d 
f i r s t ; o t h e r w i s e o n l y r e a l ACC p a i r i s c h e c x e d f o r 
n o r m a l i z a t i o n . 
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Complex Values: 

represented as 16-bit imag p a r t , 16-bit r e a l p a rt, 8-bit exp. 

Complex Math: (SOMPK) 
Enables complex values to be computed, p a r t i c u l a r y for 
m u l t i p l i c a t i o n ; cannot have 32-bit MPTfs in t h i s mode. 

Complex adder/subtractor: (LM.PYADD) 
Adds/subtracts complex conjugates. 
Defaults to subt r a c t mode; LMPYADD se t s i t to add mode. 

Adder/Subtractor: (SSUB) 
Adds/subtracts parameters p r i o r to s h i f t i n g i n t o accumulators, 
Defaults to add mode; SSUB set i t to subtract mode. 

MPY extension: diEXT) 
Cascade MPY p a i r s to 32 b i t s , 
Cannot do complex matn CSUMPR) in t n i s mode. 

MICRO-ROUTINES 

UADDFPR l b - b i t add or su b t r a c t 

APPLICATION: 

PRECISION: 

INPUT: 

OUTPUT : 

SPEED: 

f l o a t i n g point/complex nunbers 

1 6 - t i t mantissa, 6 - D i t exponent 

1 6 - D i t addend, 16-bit adder, (mantissa only! 
8-bit " d e l t a " exponent ( d i f f e r e n c e between exponents of 
aaaeno ana adaer) 

16-Dit sum (mantissa only) 
8 - t i t exponent (normalized r e s u l t to be ecdea to 
l a r g e r value exponent between addend and aader) 

3.875 usee (min) 
11.375 usee (max) 

SPACE: 

DESCRIPTION: 

MACRO-ROUTINES 

16 words 

(ACC = adder/subtractor; MFY = addend/subtrahend) 
Multiply MPY by 1 so that M P Y a c t s l i k e a s h i f t reg. 
Align ACC while EXP counter < 0 
Align MPY "wnile EXP counter > 0 
Aod/subtract mantissas (ACC <-- ACC +/- M P Y ) 
Normalize r e s u l t i n ACC 
Set ADD l e t c h i n adder/suLtractor for rounoing purposes 
Rcuno up r e s u l t by 1 p i t 

ADDCF, SUBCP, MRLL'G 

UADDFP Sane as UADDFPR except w/o rounding 

SPEED: 2.4375 usee (min) 
6.0625 usee (max) 

SPACE: 12 words 

MACRO-ROUTINES: XFM2P 
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A P P L I C A i lur>•: floating p o i n t nuniDers 

P R E C I S I O N : 2',-rjit. m a n t i s s a , d - c i t e x p o n e n t 

I N P U T : 2 4 - b i t a e a e n d , 2 4 - o i t a d d e r , ( m a n t i s s a o n l y ) 

8 - b i t " a e x t d " e x D o n e n t ( d i f f e r e n c e b e t w e e n e x p o n e n t s of 
a a d e n o a n c a d o e r ) 

O U T P U T : 2 4 - o i t sun ( m a n t i s s a o n l y ) 

8 - b i t e x p o n e n t ( n o r m a l i z e a r e s u l t to be a d a e d to 
l a r g e r v a l u e e x p o n e n t b e l * e e n a o d e n a a n d a o d e r l 

S P E E D : 4 . 3 7 5 u s e e ( m i n ) 

1 5 . b 2 b u s e e ( m a x ) 

S P A C F : 21 w o r d s 

D E S C R 1 F T 1 0 N : ( A C C = a d o e r / s u b t r a c t o r ; M P Y = a d d e n d / s u b t r a h e n d ) 
C l e a r MPY i. A C C a o d e r s 

S i n c e o p e r a n d s a r e l o a d e d i n t o A C C s. " P Y l e f t - j u s t i f i e d 
(M,SB=bit 3 1 , L S B = b i t 8 ) , r i g h t j u s t i f y o p e r a n d s : 

S i g n e x t e n d A C C a n d s h i f t o u t l o w e r 8 b i t s 
M u l t i p l y MPY Dy 1 ( t u r n i n t o s h i f t r e g i s t e r ) w h i l e 

s h i f t i n g o u t l o w e r 8 b i t s 
A l i g n A C C w h i l e E X P c o u n t e r < 0 
A l i g n M P Y w h i l e E X P c o u n t e r > 0 
A d o / s u b t r a c t A C C a n o M P Y , r e s u l t l e f t j u s t i f i e d in A C C 
S h i f t o u t l o w e r A C C b i t s ( 0 - 7 ) t h a t a r e n o t p a r t of r e s u l t 
L e t t j u s t i f y r e s u l t in A C C w i t h l e a d i n g 0's in b i t s 0-7 
N o r m a l i z e r e s u l t 

M A C R O - P O U T l u t i : A D D L F , IJADLF 

U M P i F t 1 6 - a i t m u l t i p l y 

! A P F L I C A T I C N : 

P R E C I S I O N : 

I N P U T : 

O U T P U T : 

S P E E D : 

S P A C E : 

D E S C R I P T I O N : 

f l o a t i n g p o i n t / c o m p l e x n u m b e r s 

1 6 - b i t m a n t i s s a , 8 - b i t e x p o n e n t 

1 6 - b i t m u l t i p l i c a n d , 1 6 - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

1 6 - b i t p r o d u c t ( m a n t i s s a o n l y ) 

8 - b i t e x p o n e n t (to b e a d d e d to sun e x p o n e n t of i n p u t s ) 

4 . 3 1 2 5 u s e e ( m i n ) 
8 . 0 6 2 5 u s e e ( m a x ) 

11 w o r d s 

( A C C = m u l t i p l i e r , p r o d u c t ; MFY = m u l i t p l i c a n d ) 
I n i t i a l i z e p r o d u c t e x p o n e n t 

M u l t i p l y A C C (lo D i t s ) Dy M P Y (16 b i t s ) — > 3 2 - b i t p r o d u c t 
u p p e r I D b i t s in M F Y , l o w e r I D b i t s i n A C C 

S h i f t u p p e r lo b i t s f r o m MPY to A C C ( 0 ) ( r e s u l t r e g i s t e r ) 

S h i f t o u t 2 a d d i t i o n a l b i t s ( l o s e 2 b i t s of p r e c i s i o n to 
m a k e r o o m f o r p o s s i b l e d o u b l e o v e r f l o w of r e s u l t ) 

I n c r e m e n t e x p o n e n t to a c c o u n t t n e 2 L S B s s h i f t e d o u t 

N o r m a l i z e r e s u l t . 
i g n o r e b i t s 0 - 1 4 of r e s u l t a n d r o u n d up b i t 15 i n t o 

b i t s 1 6 - 3 1 of r e s u l t . 
N o r m a l i z e r e s u l t . 
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M A C h U - R u U I l N E S : rtFLDG, It-CAM, M P Y A V , MCPMr-, M P C P X , M P Y C P , C P I N V 

U M P Y F F N k Sarr.e a s U K P Y F P e x c e p t n o r o u n o i n g of r e s u l t 

S P E L L ; 3 . 0 0 0 u s e e ( m i n ) 
4 . 8 7 5 u s e e Cir.ax) 

S P A C E : 8 w o r d s 

M A C R O - R O U T I N E S : I F C A M 

U M P Y F P R R l b - b i t m u l t i p l y ( r e v e r s e r o u n d i n g l 

A P P L I C A T I O N : f l o a t i n g p o i n t / c o m p l e x n u n b e r s 

P R E C I S I O N : l b - b i t m a n t i s s a , » - b i t e x p o n e n t 

I N P U T : 1 6 - c i t m u l t i p l i c a n d , l o - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

OUT Pi! l: ifc-Dit p r o o o c t ( m a n t i s s a o n l y ) 
8 - b i t e x p o n e n t (to be a d d e d tc sun e x p o n e n t of i n p u t s ) 

S P E E D : 4 . 6 2 5 u s e e ( m i n ) 
8 . 3 7 5 u s e e ( m a x ) 

S P A C E : 14 w o r o s 

D E S C R I P T I O N : ( A C C = m u l t i p l i e r , p r o d u c t ; M P Y = m u l i t p l i c a n d ) 
S a m e a s U M P Y F P e x c e p t b e f o r e r o u n d i n g s e c t i o n , b i t 15 of 

A C C Is i n v e r t e d so t h a t i n s t e a d of r o u n d i n g u p it r o u n d s 

d o w n a n d v i c e - v e r s a 
N O T E : U s e o to c r e a t e n o i s e in s i g n a l s e v e r y n p o i n t s 

M A C R O - R O U T I N E S : C P X M R 

U L K F Y F F 16 by 3 2 - r i t m u l t i p l y 

A P P L I C A T I O N : f l o a t i n g p o i n t / c o m p l e x n u m b e r s 

P R E C I S I O N : 1 6 - b i t m a n t i s s a , 8 - b i t e x p o n e n t 

I N P U T : 1 6 - c i t m u l t i p l i c a n d , 3 2 - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

O U 1 F U T : l b - D i t p r o d u c t ( m a n t i s s a o n l y ) 

8 - b i t e x p o n e n t (to be a d d e d to sun e x p o n e n t o t i n p u t s ) 

S P E E D : 5 . 3 1 2 b u s e e ( n i n ) 

9 . 0 6 2 5 u s e e ( m a x ) 

S P A C E : 11 w o r d s 

D E S C R I P T I O N : ( A C C = m u l t i p l i e r ; MPY = m u l i t p l i c a n d ) 

S a m e a s U M P Y F P e x c e p t 

M u l t i p l y 1 6 - D i t M P Y by 3 2 - b i t A C C = 4 8 - b i t r e s u l t 

u p p e r lo c i t s in kPx, l o w e r 32 n i t s i n A C C . 

M A C R O - R O U T I N E S I X F M 2 P , M P Y D V , I F C A M 
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A P P L I C A T I O N : 

P R E C I S I O N : 

I N P U T : 

O U T P U l : 

S P E E D : 

S P A C E : 

D E S C R I P T I O N : 

f l o a t i n g p o i n t n u m b e r s 

3 2 - c i t m a n t i s s a , n o e x p o n e n t 

3 2 - D i t m u l t i p l i c a n d , 3 2 - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

3 2 - c i t p r o d u c t ( m a n t i s s a o n l y ) 

e x p o n e n t = 1 for m a n t i s s a o v e r f l o w , 0 f o r no o v e r f l o w 

-).fel2b u s e e • ( m i n ) 

b . 6 o 7 5 u s e e ( m a x ) 

8 w o r o s 

( A C C = m u l t i p l i e r ; MPY = m u l i t p l i c a n d ) 
S e t e x p o n e n t to 0 

M u l t i p l y 3 2 - b i t M P Y by 3 2 - b i t A C C = 6 4 - b i t r e s u l t 

u p p e r 32 b i t s in M P Y , l o w e r 32 b i t s in A C C 
S h i f t u p p e r 32 b i t s f r o m M P Y to A C C ( r e s u l t r e g i s t e r ) 
S e t e x p o n e n t to 1 in c a s e of o v e r f l o w 

C h e c k f o r d i f f e r e n c e in a c t u a l s i g n b i t a n d A C C s i g n b i t 
t h r o u g h n o r m a l i z a t i o n c h e c k 

D e c r e m e n t e x p o n e n t c o u n t e r b a c k to 0 if s i g n s a r e s a m e , 

n o o v e r f l o w 

M A C R O - R O U T I N E S : M D D F R 

U M P Y L F R C 2 3 2 - c i t m u l t i p l y — > r e s u l t * 2 

A P P L I C A T I O N : f l o a t i n g p o i n t n u m b e r s 

P R E C I S I O N : 3 2 - b i t m a n t i s s a , n o e x p o n e n t 

I N P U T : 3 2 - o i t m u l t i p l i c a n d , 3 2 - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

O U T P U T : 3 2 - D i t p r o d u c t m u l t i p l i e d by 2 ( m a n t i s s a o n l y ) 

S P E E D : 4 . 5 u s e e 

S P A C E : 6 w o r d s 

D E S C R I P T I O N : ( A C C = m u l t i p l i e r ; M P Y = m u l i t p l i c a n d ) 

M u l t i p l y 3 2 - b i t M P Y b y 3 2 - b i t A C C = b 4 - t i t r e s u l t 

u p p e r 32 b i t s in M P Y , l o w e r 32 b i t s in A C C 

S h i f t b i t s 0 - 3 0 (31 b i t s , i g n o r e M S B ) f r o m M P Y to A C C ' 

(in l i e u of s h i f t i n g s i g n i f i c a n t 32 b i t s of r e s u l t 

i n t o A C C a n d t h e n s h i f t i n g l e f t o n c e to n u l t i p l y b y 2 ) 

N O T E : s i m i l a r to M P Y L F R C e x c e p t f o r o v e r f l o w c h e c k i n g 

M A C R O - R O U T I N E S : D 1 V F P 

U M P Y D B 

A P P L I C A T I O N : 

P R E C I S I O N : 

I N P U T : 

O U T P U T : 

3 2 - b i t m u l t i p l y 

3 2 - D i t i n t e g e r s 

3 2 - b i t i n t e g e r s 

3 2 - o i t m u l t i p l i c a n d , 3 2 - b i t m u l t i p l i e r 

3 2 - b i t p r o d u c t ( l o w e r 32 b i t s of a c t u a l 6 4 - b i t r e s u l t ) 
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S P E E D : 

1 S P A C E : 

D E S C R I P T I O N : 

2 . 6 2 5 u s e e 

5 » o r a s 

CACC = m u l t i p l i e r ; MPY = m u l i t p l i c a n d ) 
S e t e x p o n e n t t o 0 
M u l t i p l y 3 2 - b i t MPY by 3 2 - b i t ACC = 6 4 - b i t r e s u l t 

u p p e r 32 b i t s i n MPY, l o w e r 32 b i t s i n ACC 

MACRG-F0U11NES: M P Y D 1 

MPYFRC 1 6 - b i t m u l t i p l y 

A P P L I C A T I O N : 

P R E C I S I O N : 

I N P U T : 

OUTPUT : 

S P E E D : 

S P A C E : 

D E S C R I P T I O N : 

MACRO-ROUTINES: 

f l o a t i n g p o i n t / c o m p l e x numbers 

1 6 - b i t m a n t i s s a , no e x p o n e n t 

l b - b i t m u l t i p l i c a n d , 1 6 - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

l o - D i t p r o d u c t ( m a n t i s s a o n l y ) 
e x p o n e n t = 1 or 2 f o r m a n t i s s a o v e r f l o w , 0 f o r no o v e r f l o w 

4 . 1 8 7 a u s e e ( m i n ) 
7 . 9 3 7 5 u s e e (max) 

11 words 

(ACC = m u l t i p l i e r ; MPY = m u l i t p l i c a n d ) 
M u l t i p l y 1 6 - b i t MPY by 1 6 - b i t ACC = 3 2 - b i t r e s u l t 

u p p e r 16 b i t s i n MPY, l o w e r 16 b i t s i n ACCCO) 
S h i f t u p p e r 16 b i t s from MFY to ACC ( r e s u l t r e g i s t e r ) 
C l e a r e x p o n e n t c o u n t e r 
I n c r e m e n t e x p o n e n t i n c a s e of o v e r f l o w 
Cneck t o r d i f f e r e n c e i n a c t u a l s i g n D i t anr. ACC s i g n o i t 

t h r o u g h n o r m a l i z a t i o n c h e c k 
D e c r e m e n t e x p o n e n t c o u n t e r b a c k t o 0 i f s i g n s a r e s a m e , 

no o v e r t l o w 
I g n o r e l o w e r b i t s 0 -14 and r o u n d up b i t 15 i n t o r e s u l t i n g 

b i t s 16-31 
I n c r e m e n t e x p o n e n t i n c a s e of o v e r f l o w I n r e s u l t 
Check f o r d i f f e r e n c e i n a c t u a l s i g n b i t and ACC s i g n b i t 

t h r o u g h n o r m a l i z a t i o n c h e c k 
D e c r e m e n t e x p o n e n t i f s i g n s a r e t h e s a m e , i n d i c a t i n g no 

o v e r f l o w 

MDSFR, MlNTP, MRLDG, MFLDG 

UMPYLFF 

A P P L I C A T I O N ; 

P R E C I S I O N : 

INPUT : 

O U 1 F U 1 : 

S P E E D : 

24 by 3 2 - t i t m u l t i p l y 

f l o a t i n g p o i n t 

3 2 - o i t m a n t i s s a , 8 - b i t e x p o n e n t 

3 2 - D i t . m u l t i p l i c a n d , 2 4 - b i t m u l t i p l i e r ( m a n t i s s a o n l y ) 

3 2 - D i t p r o d u c t ( m a n t i s s a o n l y ) 
8 - b i t e x p o n e n t t o be added to e x p o n e n t sum of m u l t i p l i c a n d 

and m u l i t p l i e r 
5 . 0 0 0 u s e e ( m i n ) 
6 . 8 7 5 u s e e (max) 

S P A C E : 10 words 
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D E S C R I P T I O N : CACC = m u l t i p l i e r ; MPY = m u l i t p l i c a n d ) 
S e t e x p o n e n t to z e r o 
S n i f t o u t l o w e r 8 b i t s ot ACC to g e t 24 s i g n i f i c a n t b i t s 
M u l t i p l y 2 4 - b l t ACC by 3 2 - b i t MPY = 5 6 - b i t r e s u l t 

u p p e r 32 b i t s i n M P Y , l o w e r 24 b i t s i n ACC 
S n i i t s i g n i f i c a n t 32 o i t s ot r e s u l t i n t o ACC 
N o r m a l i z e r e s u l t 

MACR0-R0UllNEt> : XFM2P, MPYLF 

UMPYDtPU 3 2 - D i t by l b - b i t m u l t i p l y 

A P P L I C A T I O N : d i s p l a y f o r m a t t i n g ( f r o m c o m p l e x to d i s p l a y s c a l e ) 

P R E C I S I O N : 3 2 - b i t v a l u e 

I N P U T : 

0 U T F U 1 : 

S P E E D : 

S P A C E : 

D E S C R I P T I O N : 

3 2 - b i t m u l t i p l i e r , l b - b i t m u l t i p l i c a n d , 6 - t i t e x p o n e n t 

3 2 - b i t p r o d u c t 

4 . 6 0 0 u s e e ( m i n ) 
1 2 . 1 2 b u s e e (max) 

13 words 

(ACC = m u l t i p l i e r ; MPY = m u l t i p l i c a n d ; EXP = e x p o n e n t ) 
C o n v e r t s ACC t o f l o a t i n g p o i n t v i a n o r m a l i z a t i o n 
M u l t i p l i e s 1 6 - b i t M P Y by 3 2 - b i t ACC = 4 8 - b i t p r o d u c t 

16 b i t s i n MPY, 32 b i t s i n ACC 
S h i f t most s i g n i f i c a n t 16 b i t s from MPY t o ACC 
C o n v e r t f i n a l r e s u l t i n ACC to 3 2 - b i t i n t e g e r v a l u e 

by s h i f t i n g ACC r i g h t A B S ( E X F ) t i m e s p r o v i d e d t h a t 
EXP i s n e g a t i v e 

M A C R O - R O U T I N E S : M D b D G 

U I F C A L I F c a l i b r a t i o n 

A P P L I C A T I O N : 

P R E C I S I O N : 

I N P U T : 

OUTPUT: 

S P E E D : 

S P A C E : 

D E S C R I P T I O N : 

5 . 6 8 5 7 u s e e ( m i n ) 
9 . 4 3 7 5 u s e e (max) 

14 words 

UNCRMALlZE N o r m a l i z e ACC c o n t e n t s 

A P P L I C A T I O N : f l o a t i n g p o i n t / c o i n p l e x / m t e g e r s 

P R E C I S I O N : 3 2 - b i t s 



INPUT : 

OUTPUT: 

S P E t C : 

S P A C E : 

D E S C R I P T I O N : 
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3 2 - o i t v a l u e i n ALC 

Ncrrr .a l iz .ed 3 2 - b i t v a l u e i n ACC 

, 6 7 b u s e e ( m i n ) 
4 . 6 2 b u s e e (max) 

7 words 

C l e a r a d d e r s 
S i g n e x t e n d ACC by 1 o i t ( u s e ACC a d o e r ) 
S h i f t out ACC MSB from l e f t s i d e & d e c r e m e n t e x p o n e n t 

a maximum of 32 b i t s or u n t i l n o r m a l i z e d 
(ACC MSB <> ACC a d d e r b i t ) 

S h i f t i n e x t e n d e d s i g n b i t from ACC a d d e r to ACC MSb 
and i n c r e m e n t e x p o n e n t 

MACRO-ROUTINES: M V N R M 

A C C S H I F T 

A P P L I C A T I O N : 

P R E C I S I O N : 

I N F U T : 
OUTPUT: 

f S P E E D : 

S P A C E : 

D E S C R I P T I O N : 

S h i f t s 3 2 - b i t r e g i s t e r 16 b i t s to t h e r i g h t 

f l o a t i n g p o i n t / c o m p l e x / i n t e g e r s 

3 2 - t i t s 

3 2 - D i t v a l u e i n ACC 

ACC a r i t h m e t i c a l l y s h i f t e o r i g h t 16 b i t s 

1 . 5 0 u s e e 

5 words 
S i g n e x t e n d ACC i n ACC a d d e r and s h i f t ACC r i g h t 16 b i t s 
NOTE: E s p e c i a l l y vised f o r c h a i n i n g m u l t i p l y o p e r a t i o n s 

M A C R O - R O U T I N E S : MPLDG 

USH1F1 

A P P L I C A T I O N ; 

P R E C I S I O N : 

INPUT : 

OUTPUT : 

S P E E D : 

S P A C E : 

D E S C R I P T I O N ; 

S h i f t s 3 2 - b i t r e g i s t e r t o t h e r i g h t by EXP b i t s 
( E X P = a b s o l u t e v a l u e o t n e g a t i v e e x p o n e n t v a l u e ) 

f l o a t i n g p o i n t / c o m p l e x / i n t e g e r s 

3 2 - o i t s 

3 2 - b i t v a l u e i n A C C , 8 - D i t n e g a t i v e e x p o n e n t 

ACC a r i t h m e t i c a l l y s h i f t e d r i g h t EXP b i t s 

. 7 5 u s e e ( m i n ) 
4 . 5 u s e e (max) 

6 n o r o s 

S i g n e x t e n d ACC i n ACC a d d e r 
w h i l e e x p o n e n t < 0 : 

s h i f t ACC r i g n t 1 b i t and i n c r e m e n t e x p o n e n t 

MACRO-ROUTINES: M R L D G , M S H F T 

MACRO-ROUTINES 

http://Ncrrr.aliz.ed
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The f o l l o w i n g m a c r o s a r e a r r a n g e d i n a l p h a b e t i c a l o r d e r , h o w e v e r , 
some of them a r e a r r a n g e d i n a s p e c i f i c o r d e r i n t h e m u l t i p l i e r s o u r c e 
and may n e e d to be r e g a r d e d i n t h a t o r d e r due to t h e c u r r e n t 68K 
m a t h / d a t a p r o c e s s i n g r o u t i n e s ' i m p l e m e n t a t i o n . 

M a c r o s w h i c h may depend on o t h e r m a c r o s b e f o r e or a h e a d of them a r e 
i n d i c a t e d a s f o l l o w s : 

<macro l a b e l > ; a e s c r i p t i o n of macro 
( a f t e r < p r i o r macro l a b e l > ) 

d e t a i l d e s c r i p t i o n of e a c h word 

NOTE: when ACC 
( f o l l o w e a by <next macro l a b e l > ) 

s and N P i ' s a r e l o a d e d or r e a a , t h e r e a l or iwag p a r t s 
c l a i m e d to be l o a d e d or r e a d may n o t be c o r r e c t , 

ADDCP: Add 3 2 - b i t c o m p l e x numbers ( m a n t i s s a o n l y ) 
1 6 - b i t r e a l , 1 6 - b i t imag 

0 ) L o a d imag p a r t of addend i n M F Y ( 0 ) 
1) L o a d r e a l p a r t of a d d e n d i n MPY(2) 
3 ) L o a d imag p a r t of augend i n A C C ( 0 ) 
3 ) L o a d r e a l p a r t o f augend i n A C C ( 2 ) 
4 ) L o a d d e l t a E X P , e n a b l e c o m p l e x n o r m a l i z a t i o n , 

* * * E x e c u t e UADDFPR * * * 
5 ) Read imag p a r t ot r e s u l t i n A C C ( 0 ) 
6 ) Read r e a l p a r t of r e s u l t I n A C C ( 2 ) 
7 ) head e x p o n e n t f rom n o r m a l i z a t i o n , t e r m i n a t e . 

ADDFP: Add 1 6 - o i t f l o a t i n g p o i n t ( m a n t i s s a o n l y ) 

0) L o a d addeno i n MPY(0) 
1) L o a d augeno i n ACCCO) 
2) Loao d e l t a e x p o n e n t of 2 o p e r a n d s 

» * * t x e c u t e UADDFPh * * * 
3 ) Reao r e s u l t f rom A C C ( 0 ) 
4 ) Read e x p o n e n t from n o r m a l i z a t i o n , t e r m i n a t e . 

A D D L F : Add 2 4 - b i t f l o a t i n g p o i n t ( m a n t i s s a ) 

0 ) L o a d E X P , 
E x t e n d MPY to 32 b i t s , 
* * * E x e c u t e UADDLFP * * * 

C P I N V : 0 - 3 : a + t i - - > a * * 2 + b * * 2 
4 - 9 : ( a + b i ) ( c + o i ) -•>> ( a + b i ) ( c - d i ) 

0 ) L o a d A C C ( l ) S. MPY(0) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
1) L o a d A C C ( 3 ) i. MPY(3) w i t h 1 6 - b i t r e a l p a r t of o p e r a n d , 

E n a b l e c o n p l e x m u l t i p l y , 
* * * E x e c u t e UMPYFP * * * 

2 ) Read r e a l p a r t of r e s u l t i n A C C ( 0 ) 
3) Read n o r m a l i z a t i o n e x p o n e n t , t e r m i n a t e . 
4 ) L o a d A C C ( 3 ) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
5) L o a d A C C ( l ) w i t h 1 6 - b i t r e a l p a r t of o p e r a n d 
6 ) L o a d MPY(0) & MPY(2) w i t h 1 6 - b i t r e a l o p e r a n d , 

E n a r . l e c o m p l e x n o r m a l i z a t i o n , 
* * * E x e c u t e UMPYFP * * * 

7 ) Reao l b - b i t imag p a r t o t r e s u l t from A C C ( 2 ) 
8 ) Read l b - b i t r e a l p a r t of r e s u l t from A C C ( 0 ) 
9 ) Reao EXF f o r e x p o n e n t , t e r n i n a t e 
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CPXMR: Complex n u l t i p l y w i t h r e v e r s e r o u n d i n g 

( a f t e r * F J A v) 

0 ) L o a d A C C ( 3 ) w i t h 1 6 - b i t imag p a r t 
1) L o a d A C C C l ) w i t h 1 6 - b i t r e a l p a r t , 

e n a b l e c o m p l e x n o r m a l i z a t i o n , 
e n a b l e c o m p l e x m u l t i p l y , 
s e t ADD l a t c h i n c o m p l e x a d d e r , 
* * * E x e c u t e UMPYFPRR * * * 

D A D L F : Add 2 4 - b i t f l o a t i n g p t . ( m a n t i s s a ) - 2 s i m u l t a n e o u s a d d s 

0 ) Load u p p e r 16 b i t s of 1 s t m u l t i p l i c a n d i n M P Y ( l ) 
1) L o a d l o w e r 16 b i t s of 1 s t m u l t i p l i c a n d i n M F Y ( 0 ) 
2 ) L o a d u p p e r 16 b i t s of 2nd m u l t i p l i c a n d i n MPY(3) 
3 ) L o a d l o w e r 16 b i t s of 2nd m u l t i p l i c a n d i n M F Y ( 2 ) 
4 ) L o a d u p p e r 16 b i t s of 1 s t m u l t i p l i e r i n A C C ( 0 ) 
5 ) Load l o w e r 16 b i t s of 1 s t m u l t i p l i e r i n A C C C l ) 
6 ) Loao u p p e r 16 b i t s o i 2no m u l t i p l i e r i n A C C ( 2 ) 
7) L o a d l o w e r l b b i t s of 2no m u l t i p l i e r i r A C C ( 3 ) 
8) L o a d e x p o n e n t (common t o b o t h s e t s of o p e r a n d s ) , 

E x t e n d MFY p a i r s t o 32 b i t s , 
E n a b l e c o m p l e x n o r m a l i z a t i o n , 
* * * E x e c u t e L A L D L F P * * * 

9 ) Read u p p e r l b b i t s of 1 s t r e s u l t 
10) Read l o w e r 16 b i t s of 1 s t r e s u l t 
l D h e a c u p p e r 16 b i t s of 2nd r e s u l t 
12) Read l o w e r 16 b i t s of 2no r e s u l t 
13) fiead r e s u l t i n g e x p o n e n t , t e r n i n a t e 

D I V F F : 3 2 - b i t f l o a t i n g p o i n t d i v i d e ( ? ? ? ) 
( a f t e r SUfaLF) 

0 ) L o a d u p p e r l o D i t s of o p e r a n d i n K P Y ( l ) t; MPY(3) 
1) L o a d l o w e r l b b i t s of o p e r a n d i n MPY(0) & M P Y ( 2 ) , 

e x t e n c MPY p a i r s to 32 t i t s , 
* * * E x e c u t e UKPYLFRC2 * * * 

( f o l l o w e d by MYNRM) 

I F C A L : I F c a l i b r a t i o n ( ? ? ? ) 
( a f t e r MFDVR) 

0 ) L o a d MPY(2) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
1) L o a d MFY ( 1 ) w i t h 1 6 - b i t r e a l p a r t of o p e r a n o 
2 ) L o a d M F Y ( 3 ) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
3 ) Loao M P Y ( 0 ) w i t h l b - p i t r e a l p a r t of o p e r a n o 
4 ) l o a d A C C ( C ) w i t h u p p e r 16 t i t s of o p e r a n d 
5) L o a d A C C ( l ) w i t h l o w e r 16 b i t s ot o p e r a n d 
6 ) L o a d A C C ( 2 ) w i t h upper 16 b i t s of o p e r a n d 
7 ) L o a d A C C ( 3 ) w i t h l o w e r 16 t i t s ot o p e r a n d 

E n a b l e complex n o r m a l i z a t i o n , 
E n a b l e c o m p l e x m u l t i p l y , 
* * * E x e c u t e U I F C A L * * * 

( f o l l o w e d by IFCAM) 

I F C A M : ( ? ? ? ) 

0 ) Read 1 6 - b i t r e s u l t i n A C C ( 0 ) 
1) Read 1 6 - b i t r e s u l t i n A C C ( 3 ) 
2 ) Read e x p o n e n t 
3 ) L o a d MPY(2) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
4 ) L o a d M P Y ( l ) w i t h 1 6 - b i t r e a l p a r t of o p e r a n d 
5 ) L o a d MPY(3) w i t h 1 6 - b i t imag p a r t o t o p e r a n d 
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6) L o a d MPY(O) w i t h 1 6 - b i t r e a l p a r t of o p e r a n d 
7 ) Loao ACCCO) w i t h u p p e r l b b i t s of o p e r a n d 
6 ) L o a d A C C ( l ) w i t h l o w e r 16 b i t s of o p e r a n d 
9 ) L o a d ACCC2) w i t h u p p e r 16 b i t s of o p e r a n d 
10) L o a c ACCC3) w i t h l o w e r 16 t i t s of o p e r a n d 

E n a b l e c o m p l e x n o r m a l i z a t i o n , 
E n a b l e c o m p l e x m u l t i p l y , 
* * * E x e c u t e U1FCAL * * * 

l D K e a d l b - D i t imag p a r t of r e s u l t i n ACCCO) 
12) heao 1 6 - b i t r e a l p a r t of r e s u l t i n A C C ( 2 ) 
13) heao e x p o n e n t , t e r m i n a t e . 

1 4 ) L o e d A C C C l ) & M F Y ( O ) w i t h 1 6 - b i t imag p a r t of 
l b ) L c a c ACC C 3) s, M F Y ( 3) w i t h 1 6 - b i t r e a l p a r t of 

E n c r l e c o m p e l x m u l t i p l y , 
* * * F x e c u t e UMPYFP * * * 

l o H o a d « < P Y ( 1 ) 4. MFYC3) w i t h 1 6 - b i t imag p a r t of 
1 7 ) L o a o ypYCO) t. MPY C2) w i t h 1 6 - b i t r e a l p a r t of 
l B l P e a d l b - c i t r e a l p a r t of r e s u l t i n ACCCO) 
19) Reao e x p o n e n t r e s u l t f rom EXP 
20 ) Loao ACCC3) w i t h l b - b i t imag p a r t of o p e r a n d 
2 1 ) Loao A C C C l ) w i t h l b - b i t r e a l p a r t of o p e r a n d , 

e n a b l e c o m p e l x n o r m a l i z a t i o n , 
* * • E x e c u t e U M P Y F P N R * * * 

22) L o a d Mr-Y(0j c. M F i ( 2 ) w i t h 1 6 - b i t r e a l p a r t of 
E n a b l e c o m p l e x n o r m a l i z a t i o n , 
* * * E x e c u t e L L M F Y F P * * * 

o p e r a n d 
o p e r a n d 

o p e r a n d 
o p e r a n d 

o p e r a n o , 

C f o l l o w e d by KPYAV) 

L L C A 0 : L o a d s ACC p a i r s , or r e a d s A C C ( O ) 

0 ) L o a d ACCCO) w i t n u p p e r 16 b i t s of o p e r a n d or 
heao 1 6 - b i t r e s u l t f rom ACCCO) 

1) L o a d A C C C l ) w i t h l o w e r 16 b i t s of o p e r a n d 

C f o l l c w e c by L L D A 2 ) 

L L D A 2 : L o e o s ACC p a i r , or r e a d s ACCC2) 
( a f t e r L L D A o ) 

0 ) L o a d A C C ( ? ) w i t h u p p e r l b t i t s ot o p e r a n d or 
head 1 6 - c i t r e s u l t from A C C ( 2 ) 

1) L o a d A C C ( 3 ) w i t h l o w e r l o b i t s of o p e r a n o 

( f o l l o w e d by LLDKiY) 

LLDMY: L o a d s M.PY(O) and MPYC1) 
( a f t e r L L D A 2 ) 

0 ) L o a d M P Y ( l ) w i t h u p p e r 16 b i t s of o p e r a n d 
1) L o a d MPY(O) w i t h l o w e r 16 b i t s of o p e r a n d 

( f o l l o w e d by RDEXF) 

MCPMF: ( ? ? ? ) 
( a f t e r CPXMR) 

0 ) L o a d M P Y ( l ) & f*PY(3) w i t h 1 6 - b i t imag p a r t c f o p e r a n d 
1) L o a o - ' P Y ( O ) & MPY(2) w i t h 1 6 - b i t r e a l p a r t of o p e r a n d 
2 ) L o a d A C C ( l ) w i t h imag p a r t o t o p e r a n d 
3 ) L o a d A C C ( 3 ) w i t h r e a l p a r t of o p e r a n d , 

E n a b l e c o m p l e x n o r m a l i z a t i o n , 
E n a b l e c o m p l e x m u l t i p l y , 
• * * E x e c u t e UhPYFF * * * 
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4) Reed r e s u l t i n g e x p o n e n t trorr. EXP 
5 ) need l o - t > i t irrag p a r t of r e s u l t trorr ACC(O) 
6 ) Peed l o - b i t r e a l p a r t of r e s u l t from A C C ( 2 1 , t e r m i n a t e 

( f o l l o w e d c y CF1NV) 

3 2 - b l t i n t e g e r t y 1 6 - b i t f r a c t i o n m u l t i p l y 
( a f t e r M P I N R M ) 

01 Loao ACC(01 w i t h u p p e r 16 b i t s of o p e r a n d 1 
1) Load A C C C l ) w i t h l o w e r l o b i t s of o p e r a n d 1 
2 j L c e o MFYlO) w i t h l o - b i t t r a c t i o n of o p e r a n d 2 
3 ) Load e x p o n e n t of o p e r a n o 2 

* » * E x e c u t e U K P Y O B D G * * * 

4) Read u p p e r 16 b i t s of r e s u l t 

( f o l l o w e d by KRLDG) 

3 2 - b i t f r a c t i o n a l m u l t i p l y , 0 P 1 * 0 P 2 and O P l * O P 3 

0) L o a d M P Y ( l ) 
1) l o a d M F Y ( 0 ) 
2 ) L o a d A C C ( 0 ) 
3) L o a d A C C ( l ) 
4) Load A C C ( 2 ) 
b) Loao A C C ( 3 ) 

E n a b l e comp 
E x t e n d MFY 
* * * E x e c u t e 

6) Reao u p p e r 
7 ) Read l o w e r 
8) Reao u p p e r 
9 ) Read l o w e r 

t e r m i n a t e . 

S, MPY(3) w i t h u p p e r 16 b i t s of o p e r a n d 1 
t; f»PY(2) w i t h l o w e r 16 t i t s of o p e r a n d 1 
w i t h u p p e r 16 t i t s of o p e r a n d 2 
w i t h l o w e r 16 t i t s of o p e r a n d 2 
w i t h u p p e r l o t i t s of o p e r a n d 3 
w i t h l o w e r 16 c i t s o t o p e r a n d 3 

l e x n o r m a l i z a t i o n , 
p a i r s t o 32 b i t s , 

K F Y L F R C * * * 
16 D i t s of r e s u l t 1 i n ACCCO) 
16 b i t s of r e s u l t 1 i n A C C ( l ) 
16 b i t s of r e s u l t 2 i n A C C ( 2 ) 
16 t i t s of r e s u l t 2 i n A C C ( 3 ) 

( ? ? ? ) O P l * 0 F 3 and 0 P 2 * 0 P 3 

0 ) L o a d MF.Y(0) w i t h 16 - b i t imag p a r t of o p e r a n d 1 
1) L o a d M P Y ( l ) w i t h 16 - b i t r e a l p a r t of o p e r a n d 1 
2) L o a d MF Y ( 2 ) w i t h 16 - b i t imag p a r t of o p e r a n o 2 
3) L o a d MPY(3) w i t h 16 - b i t r e a l p a r t of o p e r a n d 2 
4 ) L o a d A C C ( 3 ) w i t h 16 - b i t imag p a r t of o p e r a n d 3 
5 ) L o a d A C C d ) w i t h 16 - b i t r e a l p a r t of o p e r a n d 3 

E n a b l e c o m p l e x n o r m a l i z a t i o n , 
S e t A D D l a t c h to c o m p l e x a d d e r , 
E n a b l e c o m p l e x m u l t i p l y , 
* * * E x e c u t e MPYFRC * * * 

6 ) Reao 3 6 - b i t imag p a r t of r e s u l t from A C C ( O ) 
7) Reed 1 6 - b i t r e a l p a r t of r e a u l t from A C C ( 2 ) , t e r m i n a t e 

( ? ? ? ) 
( a f t e r MPL0G) 

0) Loao K F Y d J w i t h l o - b i t i mag p e r t of o p e r a n d 
1) Load ••PY(2) w i t h 1 6 -D i t r e a l p a r t of o p e r a n d 

s e t Af.'C l e t c h i n comp]ex a d d e r 
2) Loao A C C ( 3 ) w i t h 1 6 -D i t imag p a r t of o p e r a n d 
3) Load A C C ( 1 ) w i t h 1 6 - o i t r e a l p a r t of o p e r a n o 

E n a b l e c o m p l e x m u l t i p l y , 
* * * E x e c u t e KPYFRC * * * 

4 ) R e a l J 6 - b i t r e a l p a r t of r e s u l t from A C C ( 2 ) 
t e r m i n a t e . 
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M u l t i p l y 2 c o m p l e x numbers ( l t - b i t i m a g , l o - b i t r e a l ) 
( a f t e r MPYCV) 

0) Load imag p a r t o t m u l t i p l i c a n d i n M P Y d ) i . K P Y ( 3 ) 
1) Load r e a l p a r t of m u l t i p l i c a n d i n MPY(O) s. MPY(2) 
2 ) Loao imag p a r t of m u l t i p l i e r i n A C C d ) 
3) Load r e a l p a r t of m u l t i p l i e r i n A C C ( 3 ) , 

e n a b l e c o m p l e x n o r m a l i z a t i o n , 
e n a b l e c o m p l e x m u l t i p l y , 
* * * E x e c u t e UMPYFF * * * 

( f o l l o w e d t y hPDVR) 

Read c o m p l e x r e s u l t 
( a f t e r M F C F A ) 

0) Reao l b - b i t imag 
1) n e e a 1 6 - c i t r e e l 
( f o l l o w d by I F C A L ) 

f ron ' ACC 

r e s u l t from ACCC2) 
r e s u l t , f rom A C C ( 0 ) 

( ? ? ? ) 
( a f t e r MRLDG) 

0) L o a d MPY(0) & MPY(2) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
1) L o a d M P Y d ) s. MPYC3) w i t h 1 6 - b i t r e a l p a r t of o p e r a n d 
2 ) L o a d A C C ( 3 ) w i t h 1 6 - b i t imag p a r t of o p e r a n d 2 
3) L o a d A C C d ) w i t h 1 6 - b l t r e a l p a r t of o p e r a n d 2 

E n a b l e c o m p l e x n o r m a l i z a t i o n , 
E n a b l e c o m p l e x m u l t i p l y , 
* * * E x e c u t e 0KPYFP * * * 

4 ) Read r e s u l t i n g e x p o n e n t from EXP 
5 ) L o a d MF Y ( 0 ) w i t h 1 6 - s i t o p e r a n d , 

* * * E x e c u t e A C C S H I F T * * * 
f ) L o a d MPY(2) w i t h 1 6 - b i t o p e r a n o , 

* * * E x e c u t e MFYFRC * * * 

( f o l l o w e d by MShFT) 

R * * 2 - 1**2 = t a k e m a g n i t u d e of c o m p l e x v a l u e 

0 ) L o a d A C C ( l ) ii MPY(0) w i t h 1 6 - b i t imag p a r t of o p e r a n d 
1 ) L o a o A C C ( 3 ) MPY(3) w i t h l b - b i t r e a l p a r t of o p e r a n o 

e n a b l e c o m p l e x m u l t i p l y 
* * * E x e c u t e UMPYFP * * * 

2) Reao 1 6 - b i t r e a l p a r t of r e s u l t from A C C ( O ) 
3) Read r e s u l t i n g e x p o n e n t f rom E X P , t e r m i n a t e . 

( f o l l o w e d by MIN1P) 

( ? ? ? ) 
( a f t e r IFCAM) 

0 ) Read A C C ( 2 ) w h / c o n t a i n s 1 6 - b i t imag p a r t 
1) r e a o A C C ( 0 ) w h / c o n t a i n s 1 6 - b i t r e a l p a r t 
2 ) Read e x p o n e n t f r o m E X P , t e r m i n a t e . 

3 ) L o a d MPY(3) 
4 ) L o a d MPY(2) 
5 ) L o a d MPY(0) 
6 ) L o a o MPY(1) 
7 ) L o a d A C C ( 3 ) 
8 ) L o a d A C C d ) 

w i t h 1 6 - b i t imag 
w i t h 1 6 - D i t r e a l 
w i t h 1 6 - b i t imag 
w i t h 1 6 - b i t r e a l 
w i t h 1 6 - b l t imag 
w i t h 1 6 - b i t r e a l 

p a r t of o p e r a n o 1 
p a r t of o p e r a n d 1 
p a r t of o p e r a n d 2 
p a r t of o p e r a n d 2 
p a r t o f o p e r a n d 3 
p a r t of o p e r a n d 3 , 
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E n a b l e c o m p l e x n o r m a l i z a t i o n , 
E n a b l e c o m p l e x m u l t i p l y , 
S e t add l a t c h i n c o m p l e x a d d e r , 
*+* E x e c u t e E x e c u t e UMPYFF * * * 

9 ) Read I t - t i t imag p a r t ot r e s u l t from A C C ( O ) 
10) Reao l t > - b i t r e a l p a r t of r e s u l t from A C C ( 2 ) 

( f o l l o w e d t y CFXMF) 

MFYCP: M u l t i p l y 2 complex numbers ( l b - b i t i m a g , 1 6 - b i t r e a l ) 

0) Loao imag p a r t of m u l t i p l i c a n d i n MPY(0) & MPY(2) 
1) L o a d r e a l p a r t of m u l t i p l i c a n d i n M P Y d ) t. KPYC3) 
2 ) L o a d imag p a r t of m u l t i p l i e r i n A C C ( 3 ) , C l e a r EXP 
3) L o a d r e a l p a r t of m u l t i p l i e r i n A C C d ) , 

E n a b l e c o m p l e x n o r m a l i z a t i o n , e n a b l e c o m p l e x math 
* * » E x e c u t e UMPYFP * * * 

4 ) Read 1 6 - b i t imag p a r t of r e s u l t from ACCCO) 
5 ) Read 1 6 - b i t r e a l p a r t of r e s u l t from A C C ( 2 ) 
6 ) Read r e s u l t i n g e x p o n e n t i n EXP c o u n t e r , t e r m i n a t e , 

MPYDl: M u l t i p l y 2 3 2 - b i t i n t e g e r s 

0) L o a d MPY(3) w i t h u p p e r 16 b i t s of 
1) L o a d MPY(2) w i t h l o w e r 16 c i t s of 

s e t add l a t c h t o c o m p l e x a o d e r 
2) Load A C C ( 2 ) w i t h u p p e r 16 t i t s of 
3) Load A C C ( 3 ) w i t h l o w e r l b b i t s of 

t x t e n d M P Y p a i r s to 32 b i t s 
* * * E x e c u t e UMPYDB * * * 

4 ) Read u p p e r 16 b i t s of r e s u l t from 
b) Reao l o w e r 16 t i t s ot r e s u l t from 

t e r m i n a t e . 

o p e r a n d 1 
o p e r a n d 1, 

o p e r a n d 2 
o p e r a n d 2 

A C C ( 2 ) 
A C C ( 3 ) 

I MPYDV: Useo t y c o m p l e x d i v i d e to m u l t i p l y r e a l & imag p a r t by c o n s t , 
( a f t e r M S h F D 

0) Loao 1 6 - b i t v a l u e s i n t o M F H O ) & M P Y ( 2 ) , 
e n a b l e c o m p l e x n o r m a l i z a t i o n 
* * * E x e c u t e U L M P Y F P * * * 

1) Read e x p o n e n t c o u n t e r 

( f o l l o w e d by M P C P X ) 

MFYLF": M u l t i p l y l o n g f l o a t i n g p o i n t 
( a f t e r RDEXP) 

0 ) L o a d M P Y d ) w i t h u p p e r 1 6 - b i t s of o p e r a n d 
1) L o a d MPY(0) w i t h l o w e r 16 b i t s of o p e r a n d , 

E x t e n d MPY p a i r s t o 32 b i t s , 
* * * E x e c u t e UMPYLFP * * * 

( f o l l o w e d by ADDLF) 

MRLDG: ( ? ? ? ) 
( a f t e r KDfcDG) 

0 ) Loao A C C ( O ) w i t h l o - b i t o p e r a n d 
1) Loao FXF w i t h e x p o n e n t 
2 ) Loao MpY(O) w i t h l b - c i t o p e r a n o , 

* * * E x e c u t e UADDFPR * * * 
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3) Reao l b - b i t r e s u l t I n ' ACCCO) 
4 ) Reao r e s u l t i n g e x p o n e n t i r o m EXF 

t e r m i n a t e . 

5 ) L o a o K P Y ( 2 ) w i t h l b - b i t o p e r a n d 
6 ) Loao ACCC3) w i t h l b - D i t o p e r a n o , 

* * * E x e c u t e UHPFRC * * * 
7 ) L o a d EXP w i t h e x p o n e n t , 

* * * E x e c u t e U S H I F T * * * 

8 ) Read 1 6 - b i t r e s u l t i n A C C ( 2 ) , t e r m i n a t e . 

( f o l l o w e d by MPLDG) 

MSHFT: S h i f t 3 2 - b i t v a l u e A E S C E X P ) b i t s { E X F < 0 } 
( a f t e r MPLDG) 

0 ) Load E X P , 
» * * E x e c u t e U S h l F T * * * 

1) Reao ACCCO) 
2 ) Read A C C ( 2 ) , t e r m i n a t e . 

( f o l l o w e d by MPYDV) 

M Y N R M : N o r m a l i z e 3 2 - D i t v a l u e i n ACC(O) & A C C ( l ) 
( a f t e r D 1 V F P ) 

0) L o a d A C C ( O ) w i t h u p p e r 16 b i t s of v a l u e 
1) Loao A C C d ) w i t h l o w e r 16 b i t s of v a l u e , 

* * * E x e c u t e UN0RMAL12E * * * 

C f o l l o w e d by H D E L G ) 

R D E X P : R e a d s e x p o n e n t 
( a f t e r LLDMY) 

0 ) Reed e x p o n e n t f rom EXP 

( f o l l o w e d by MPYLF) 

S U B C P : S u b t r a c t 1 6 - b i t c o m p l e x numbers ( m a n t i s s a o n l y ) 

0 ) L o a d MPY(O) w i t h 1 6 - b i t imag p a r t of o p e r a n d 1 
S e t s u D t r a c t l i n e i n a d d e r h a r d w a r e 

1) L o a d MPY(2) w i t h l b - b i t r e a l p a r t of o p e r a n d 1 
2 ) L o a d A C C ( O ) w i t h l b - b i t imag p a r t of o p e r a n d 2 
3) L o a d A C C ( 2 ) w i t h 16-blt r e a l p a r t of o p e r a n o 2 
4 ) L o a d d e l t a e x p o n e n t i n t o E X P , 

E n a b l e c o m p l e x n o r m a l i z a t i o n , 
+** E x e c u t e UADDFPR * * * 

5 ) Read 1 6 - b i t imag p a r t of r e s u l t 
6 ) R e a c l b - t i t r e a l p a r t of r e s u l t 
7 ) Read r e s u l t i n g e x p o n e n t from E X P , t e r m i n a t e . 

S u e L F : L o a d s s u t t r a h e n a t o r s u b t r a c t o p e r a t i o n 
( a f t e r ADDLF) 

0 ) Load M P Y d ) w i t h u p p e r l b c i t s or imag p a r t 
1) Loao MPY(O) w i t h l o w e r l b t i t s or r e a l p a r t , 

S e t suDtract l i n e to a d d e r / s u b t r a c t o r h a r d w a r e 

from ACCCO) 
from A C C ( 2 ) 

( f o l l o w e d by D I V F P ) 

XFM2P: 2 - p o l n t t r a n s f o r m a t i o n 
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0 ) L o a d i n a g p a r t ot a u g e n d in A C C C O ) 

1) L o a o r e a l p a r t of a u g e n d in A C C C / ) 
2 ) L o a d irrag p a r t ot a d a e n d in f»PYC0) 
3) L o a o r e a l p a r t o t a d o e n d in M F Y C 2 ) 

• 4 ) L o a o o e l t a E X P , e n a b l e c o m p l e x n o r m a l i z a t i o n , 

• *** E x e c u t e UAOCf'PK *** 
5 ) R e a o r e s u l t i n q e x p o n e n t in E X P c o u n t e r 
b ) R e a d i m a g p a r t of r e s u l t in A C C C O ) 
7 ) h e a d r e a l p a r t or r e s u l t in ACCC 2 ) , t e r m i n a t e . 

8 ) L o a o A C C C O ) w i t h 1 6 - D i t i m a g p a r t of o p e r a n d 1 
9 ) L o a d A C C l 2 ) w i t h l o - D i t real- p a r t ot o o e r a n o 1 
1 0 ) L o a d M F U O ) w i t h 1 6 - o i t i m a g p a r t of o p e r a n o 2 , 

set s u c t r a c t l i n e in a d d e r / s u b t r a c t e r 
I D L o a o *t-YC2) w i t n 1 6 - D i t r e a l p a r t of o p e r a n d 2 

12) L o a d d e l t a e x p o n e n t , 
e n a b l e c o m p l e x n o r m a l i z a t i o n , 

*** E x e c u t e I'ADDFP *** 
1 3 ) Loari M P Y ( l ) 6. M P Y ( 3 ) w i t n i m a g p a r t of o c e r a n d 
1 4 ) L o a o M r i ( 0 ) i M P Y C 2 ) w i t h r e a l p a r t of o p e r a n d , 

e n a b l e c o m p l e x n o r m a l i z a t i o n , 
e n a b l e corolex m u l t i p l y , 
*** E x e c u t e U L M F Y F P *** 

1 5 ) heari 1 6 - c i t i m a g p a r t of r e s u l t f r o m A C C C O ) 
1 6 ) R e a d l o - b i t r e a l p a r t of r e s u l t f r o m A C C C 2 ) 
1 7 ) H e a d r e s u l t i n g e x p o n e n t f r o m E X P , t e r m i n a t e . 

X1-M2G: (???) 

S i m i l a r to a b o v e . . . . 

We claim: 
1. An R F network analyzer system for analyzing 

device under test (DUT), comprising: 
an R F signal source having 
an R F signal output; 
first control means for controlling operation of the 

R F signal source, said first control means includ
ing means for controlling the frequency changes 
and retrace of the R F signal output of the R F 
signal source, and 

first handshake means coupled to the first control 
means for communicating with the R F signal 
source; 

a test set coupled to the R F signal source and the 
D U T , said test set having 
an analog signal output, 
second control means for controlling operation of 

the test set, and 
second handshake means coupled to the second 

control means for communicating with the test 
set; and 

a main analyzer having 
an analog signal input coupled to the analog signal 

output of the test set, 
an analog to digital converter for digitizing the 

analog signal input, said analog to digital con
verter having a digitized output signal, 

third handshake means coupled to the first and 
second handshake means, and 

a processor coupled to the third handshake means 
and the analog to digital converter for selecting 
the frequency changes of the R F signal source, 
and for processing the digitized measurement 
output signal during the frequency changes and 
retrace of the R F signal output. 

2. An R F network analyzer system as in claim 1 
wherein the first, second and third handshake means 
each comprise a digital interface circuit coupled to a 
common digital communications bus. 

3. An R F network analyzer system as in claim 1 fur
ther comprising: 

a single front panel; 
a third control means for controlling internal opera

tion of the single front panel; and 
a fourth handshake means coupled to the single front 

panel and to the processor via the third handshake 
means so that a user can operate the R F signal 
source, the test set and the main analyzer from the 
single front panel. 

4. An R F network analyzer system as in claim 3 
wherein the first, second, third and fourth handshake 
means each comprise a digital interface circuit coupled 
to a common digital communications bus. 

* * * * * 


