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Introduction

Keysight Command Expert for fast and easy
instrument control!
Keysight Technlologies, Inc. Command Expert is a FREE software application that

provides fast and easy instrument control in many PC application environments.
Command Expert combines instrument command sets, command sequences,

documentation, syntax checking, and command execution in one simple interface.

Command Expert helps you to:

- Find instrument commands

- Access command documentation

- Verify command syntax

- Build instrument command sequences

- Execute instrument command sequences

- Integrate sequences into the MATLAB, Visual Studio, Excel, LabVIEW,
Keysight VEE, or Keysight SystemVue PC application environment

- Generate code for command sequences in MATLAB, Visual C#, Visual Basic
NET, and Visual C/C++

- Profile command execution time

- Debug command sequences using breakpoints and single-stepping

Instrument command sets are available for instruments that use Standard
Commands for Programmable Instrumentation (SCPI) or IVI-COM drivers.

This application note
contains two main
sections:

- Command Expert Basics

Introduces you to the
Command Expert user
interface and shows an
example sequence.
Command Expert in the
MATLAB Environment
Describes how to how

to run Command Expert
sequences from MATLAB and
automatically generate code
for use with the MATLAB
Instrument Control Toolbox.
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Command Expert Basics

This section describes how to download, install, and start Command Expert, and uses an
example sequence to show the features of the Command Expert user interface.

MATLAB

Command Expert

Figure 1. Command Expert and MATLAB Integration

Downloading and Installing the Software

1. Download and install the Keysight IO Libraries Suite (Version 15.0 or above).
This software is required by Command Expert to find and communicate with
instruments. You can download Keysight IO Libraries Suite from
www.keysight.com/find/iosuite.

2. Install MATLAB and MATLAB Instrument Control Toolbox. Command Expert can
be used with MATLAB R2009a (or above) with Instrument Control Toolbox.

3. Download and install Command Expert. If MATLAB is already installed, the
Command Expert MATLAB Add-On will be installed automatically. You can
download Command Expert from www.keysight.com/find/commandexpert.

Figure 2. Command Expert Icon


http://www.keysight.com/find/iosuite
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Starting Command Expert

Click Start > All Programs > Keysight Command Expert > Keysight Command Expert.
The Command Expert opening window (Welcome Window) is shown below.

Command Expert comes with a number of preconfigured examples for popular instru-
ments. The installation software installs an example instrument named N6700 that pro-
vides the commands for the Keysight N6700B Power Supply. We will use this instrument
and the N6700_PowerSupply_OutputSetup example to introduce you to the Command
Expert user interface.

___E,E,‘ Keysight Command Expert
File Edit Play Help

Active Instruments

Welcome to Keysight Command Expert

None A faster and easier way to program instruments
.
My Instruments | ~
Quick Start Examples
NE700 :
SCPI-99 Create an instrument... SCPI  N5700_PowerSupply Tri.. =
Create an offline instrument... SCPI | N6700_PowerSupply Ou...
View Command Expert help... SCPI 6?05 PowerAnalyzer T...
View Command Expert tutonal... SCPI | NE700_PowerSupply_CutputSetup
SCPI MN90xx_XSeries_PeakFreq...
Hecen Sequicrices SCPI PNA_Family_ScreenCapt..
C\...ples\Scpi\Command Expert\N6700_PowerSupply_OutputSetup.iseq SCPI  PNA_Family_SParameter...
CA.MSepiCommand Expert\G6io_PowerSupplyFamily_OutputSetup.iseq SCPI - PNA_Family_UploadSeg...
Ch.ACommand ExpertiInfiniiVision_60005eries_WaveformDownload.iseq SCPI  PSG_Family_StepSweep _|
MNew Instrument... | Open Sequence... IMI-COM  AgMD1_HighSpeedDigit... s
— 4
= — . I — -
= ’ Name: iUntltIed Description: || v ) No description yet.
= L
5 Status | Instrument Code Results
- |
] 1
% 2
| 4
T
EReady

Figure 3. Command Expert Welcome Window

Internet access and command sets

The N6700 instrument and its SCPI command set are installed by default. For
other instrument examples, you will be prompted to install the instrument’s
command set. After installing Command Expert, you will need Internet access to
download SCPI command sets or IVI-COM instrument drivers for your instruments.
If you work in a secure environment with limited Internet access, you can still

use Command Expert. Simply download the SCPI command sets or IVI-COM
instrument drivers using a computer with internet access. You can then transfer
the command sets or drivers to the computer with no internet access (using a USB
drive, for example).
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The Command Sequence

The command sequence for the N6700_PowerSupply_OutputSetup example is shown
in the Sequence Pane in the graphic below. A Command Expert sequence is a series of
steps that are executed in order to connect to an instrument, configure an instrument,
set outputs, and perform measurements.

I & ROt Commminrid Expirt

File Edit Play Help Instruments Pane Search/Browse Pane Command Pane
F A T 4
- g
Active Instruments | [Enter search terms here | [searchf (Connect "N6700", ™", "N6700 Pojver Supplies / C.02.187)
& N6700 N&700 | Search || Recent | , i !
T 1
- |N&700
My Instruments | »~ [AMEN idc] ] reme l |
i [_] TRIGgered » address |Enter instrument address or leave blank to work (s |
?gglogg MODE ¢ command set *|N6700 Power Supplies / C.02.18 - |
i 4 [_| PROTection |
STATe
vdate Perform |
RANGe
I [] DiGital '
| D LIST The Connect command connects to an instrument and enables sending
| D POWer commands using that connection.
bEl S =[] m input provid for the instrument within th
i_ ._>_. 2 Name INput provides a name 1or the instrument within the sequence.
k. — ;
o
») |
= ’ ’ x Narme: |N6?D{JB Output Setup | Description: | v ) Initializes channel 1 and enables tf|
o ! -
5 Status | Instrument Code Results
5 (Connect "N6700", ™, "N6700 Power Supplies / C.02.18") I
v

N&700 *RST
N&700 1S

(= TR ¥ B - R PSR K B

MET00 :S0URce:VOLTage:LEVelIMMediate:AMPLitude 3,{@1)
\\ ME700 ‘50URceVOLTage:PROTection:LEVel 10,(@1)
| NGT00 :S0URce:CURRent:LEVelIMMediate:AMPLitude 1.5,(@1)
L NG700 :S0URce:CURRent;PROTection:5TATe 1,(@1) L
Parameters Pangq;y  oyrputsTate 1@
9 (Wait 25ms) -
\__/ \‘.1|"‘ RLETON MACAC e e s CT AL e VIO T e WE T LAY - —
Ready « \
N N
Status Bar Sequence Pane

Figure 4. Command Expert User Interface Overview

- The Instruments Pane shows your instruments and lets you connect to them.

- The Search/Browse Pane shows you the commands for the selected instrument and lets you
search for commands.

- The Command Pane shows the selected command and its documentation, and lets you execute
the command.

- The Status Bar shows progress messages as Command Expert performs operations.

- The Parameters Pane expands to show sequence parameters and lets you view and edit their

names and values.
- The Sequence Pane shows the various steps in the Command Expert sequence and lets you
edit the sequence and replay commands. The Sequence Pane has the following features:
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The Command Sequence (continued)

Run Move
Selected  Step(s) Delete
Step(s) Up Step(s)
Run Stop ST;J\E; Sequence Sequence
Sequence |Sequence Name Description
g | J I Down Z
| I I ] I I B
’ ’ ﬁ x Mame: !NG?L}OE Output Setup | Description: | ) Initializes channel 1 and enables the output of an!
Status | Instrument Code Results
1 v N6700 (Connect "NBT00", ", "N6T700 Power Supplies / C.02.187) !
2 v NG700 *RST Steps in this
3 v N&700 *CLS sequence
4 v N&700 S0URceVOLTagelEVelIMMediate:AMPLitude <voltage2> <chanlist2»
5 v NG700 'SOURceVOLTage:PROTection:LEVel <voltage>,<chanlist>
6 v NG700 ‘S0URce:CURRentLEVelIMMediate:AMPLitude 1.5, (@1)
7 v NET00 :SOURce:CURRent:PROTection:STATe 1,(@1)
8 v N6700 {OUTPut:STATe 1,(@1) L
g v (Wait 60ms)
10 v’l NG700 ‘MEASure:SCALarVOLTage:DC? (@1) p [1.5015186] bt
p
Status of mostrecent Result of most recent
execution of step execution of step

Figure 5. Sequence Pane Details

Working offline

The absence of a specific instrument address in step 1 of the sequence shown above
indicates that we are working offline. To connect to an actual instrument, select
step 1 in the Sequence Pane, and enter the instrument address in the address field
in the Command Pane.

Working offline is a simulation mode where you can view and perform commands
as usual, but the commands return default values. This is a good way to explore a
command set, view documentation, and prototype sequences without having to
connect to a physical instrument.
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Sequence Steps

Selecting a step in the Sequence Pane reveals details about the command and its

parameters.

o e o e — ) — -
_& Keysight Command Expert SCPI Command These Parameters are Used in the [ &=
File Edit Play Help | Iree Sequence
- N G
Active Instruments |Enter SE-SFC."M-;'F.’T'IS here | [ Search l :SOURce:VOLTagg:PROTection:LEVel <voltage>,<chanlist>
® N6700 N6700 | Seaifp | Recent | | )
} A 7/
My Instruments () D IANFEkE. = |SOURce:VOLTage:PRDTection LEVel P |
I TRIGgered
NET00 MODE ? Use Param? Param Name Value  Units
SCPI-99 % D PROTaction » voltage |\.r0|tage ~ *!13 | iDefaultM |
[LEVel] » chanlist |chanlist v| *l@l |
RANGe
v [ sLew | Peform || Addstep
I [_] STATus |
i [] sYSTem N B =
v [ TRIGger [SOURce:]VOLTage:PROTection —
“CLS [:LEVel]
*ESE Syntax | Description | Parameters | Remarks | Return Format |
JL| *ESR Examples
DN SCPI Command Syntax and
A - -
< | (- Descrption .
\ V. % i — =
<) Parameters Sequence o £
s Parameters A ’ ' ﬁ .@ x Name: |N6?ODB QOutput Setup Description: E
v)voltage2 |3 | Status | Instrument Code Results
|—| 1 MNE700 (Connect "N6700", ™, "N6700 Power Supplies / C.02.187) Lo
v chanlist2 |@1 5 *
- - - LS L Selected Step E
Ovoitage: 10 | _‘ 3 N6700 cLs
4 MN&700 ‘SOURceVOLTagaft VelIMMediate:AMPLitude <voltage2...
v) chanlist | @1 | & (|| 5 :SOURce:VOLTage:PROTection:LEVel <voltage>, <chanlist>
\ —
Ready

Figure 6. Command Details

Command Expert uses these types of steps:

Connect steps (to connect to instruments)
Command steps (SCPI or IVI-COM commands)
Wait statements

Comments

Steps to control timeouts and error handling
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Sequence Debugging

You can debug a sequence by inserting breakpoints. When you run the sequence,
execution pauses at the first step with a breakpoint and Command Expert enters single-
step mode. In single-step mode you can single-step the sequence, monitor parameters
and results, replay the sequence, and play selected steps. When you are ready to run
the sequence without pausing at the breakpoint, remove the breakpoint and run the
sequence normally.

~

-
> ’ ﬁ @ x Mame: |N6?0{JB Output Setup | Description: | ~ ) Initializes channel 1 and enables|

Status | Instrument Code

Results
1 v NE700 (Connect "N6700", ", "N6700 Power Supplies / C.02.187) e
. ! v NE700 *RST
Skipped | I8 |
Step '\5\4 v NE&700 SCURceVOLTage:LlEVelIMMediate:AMPLitude <voltage2 > <chanlist2>
e N&700 # 50URce:VOLTage:PROTection:LEVel <voltager, <chanlist>
6 v NE700 'SOURce:CURRentLEVelIMMediate:AMPLitude 1.5,(@1) |
Jp (& ] b4 MNETO0 :S0OURce:CURRent:PROTection:5TATe 1,(@1)
Breakpoint =17 g v NB700 :QUTPutSTATe 1,(@1)

1<

Figure 7. Debugging the Sequence

You can also skip steps to help with debugging.

Substituting an instrument

You can temporarily switch command sets in a sequence to see the effects of
switching to a different instrument. Any commands that aren’t supported by the
new instrument are highlighted in red.
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Using IVI-COM

If you prefer, you can use IVI-COM commands instead of SCPI commands. Command
Expert has a number of IVI-COM examples and the operation is very similar to SCPI.
The example below (filename: AgN67xx_PowerSupply_OutputSetup.xlsx) uses IVI-COM

commands:

=

& Keysight Command Expert ==
File Edit Play Help
i R N
Active Instruments |Er|t5.l' segrch terms here | [ Search l nb7xcInitialize("", false, false, "Simulate=true");
NBTxx Search " Recent | [i ]
o A —+ name '!NG?XK |
My Instruments |~ IviDCPwr = T - : . — e
@ Close —» addresc |Enter instrument address or leave blank to work offiine ~ |
Hoi I E| DriverOperation » command set '|N6?>0c - |
SCPL-99 )
I [E] Identity =
@ Initialize i |
[ Initialized
4 5] outputs = = = —
a El DCPwiOutputl The Cennect command connects to an instrument and enables sending commands
i ; using that connection.
[JL] ConfigureCurrentLim
@ ConfigureQVP | The name input provides a name for the instrument within the sequence.
o — >
\ A . No—
f‘_"\} 7
= b ' x Name: |N6?)ot Output Setup Description: || * | Configures channel 1 and enables the output of ar
-
5 Status | Instrument Code Results
&
E 1 agnbloudnitialize(™, false, false, "Simulate=true")
= 2 MNETax CType(nbTocdviDCPwr) Outputsltem("DCPwrOutputl”). Voltagelevel = 3
3 MNETox CType(n67x IviDCPwr) Qutputs Item ("DCPwrOutputl”).ConfigureCVP{true, 10)
4 BT CType(n67x IviDCPwr) Outputs Item("DCPwrOutputl").ConfigureCurrentLimit{lvi. DCPwrnterop IviDCPw. .
5 MNETxx CType(ntToddviDCPwr) Qutputstem ("DCPwrOutputl").Enabled = true
6 "Wait for output to settle.
7 System.Threading. Thread.Sleep(50) M
8 INETxx Dim retval As Double = CType(agn6ToIviDCPwr).OutputsItem (" DCPwrOutputl”).Measure(lvi. DCPwrinters... P
| — A L N Rl e !
Ready

Figure 8. IVI-COM Commands

IVI-COM command sets and drivers

IVI-COM command sets are automatically extracted from IVI-COM drivers. You

must install an IVI-COM driver (outside of Command Expert) before you can use the
driver’'s command set in Command Expert.
You can download Keysight IVI-COM drivers from www.keysight.com/find/ivi.



http://www.keysight.com/find/ivi
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Using IVI-COM (continued)

The Command Expert IVI-COM interface is very similar to the SCPI interface. All elements
within the interface operate as described earlier in this application note. For more
information, see Command Expert for IVI-COM Tutorial in the Command Expert help:

E@ Command Expert Help

I - & 6

Hide Back Print  Options

=N B =0

Corterts I Search |

= [ﬂ] Command Expert

@ Installing Command Expert

[7] Release Notes
@ The Command Expert Application
@ Command Expert for LabVIEW
@ Command Bxpert for Visual Studio
@ Command Expert for VEE

@ Command Expert for SystemVue
@ Command Expert for Excel

[7] Bxamples

7] File Locations

(7] VISA Addresses
Q FAQ and How To

S8 e oot 0N
Cwverview of Command Expert for [VICOM
Command Expert for [VI-COM Tutorial
Specifying Initiglization Options for [VI-COM Drivers

Command Expert for IVI-COM P

»

commands

m

documentation

Topics

Command Expert supports using IVI-COM drivers for instrument
contral, in addition to SCPI. You can:

& Create instruments that use IVI-COM drivers
e Create Command Expert sequences that use IVI-COM

e Search for VI-COM commands and view [VI-COM

s Generate code from IVI-COM sequences
e Use VI-COM sequences within LabVIEW, Excel and VEE

Cwverview of Command Expert for IVI-COM

m

o Command Expert for WVI-COM Tutorial

Figure 9. IVI-COM Help

Using Command Expert with Non-Keysight Instruments

You can use Command Expert with any SCPI instrument that follows the SCPI-99 stan-
dard, using the Generic SCPI-99 Instrument command set. This command set provides

the commands that are common to SCPI-99 instruments.

You can also use direct commands to send additional SCPI commands. Using direct com-

mands, you can send any SCPI command to any SCPI instrument.

Any instrument that has an [VI-COM driver can be used with Command Expert, regardless

of the manufacturer.

Getting Started with Command

Expert

To get started using Command Expert, you
can start with one of the many example
sequences and madify that sequence, or
you can create your own sequence. For

a step-by-step tutorial showing how to
create a sequence, see Command Expert
Tutorial in the Command Expert help:

3 Command Expert Help

4 e & B

Hide  Back Pt  Options

(E=8 BB =)

Contents | Search |

= ([} Command Expert
@ Instaling Command Bxpett
[2] Release Notes
& ([} The Command Expert Application
[2] Statting Command Expert
The Command Expert Window
] Cormerd Eper o
@ Setting Up Instruments
Connecting to Instruments
@ Finding Commands
@ Performing Commands
@ Working with Sequences
@ Modifying Sequence Steps
@ Using Sequence Parameters
[2] Genersting Code
[2] Eror Handiing in Command Expert
Managing Command Sets
[2] Command Expert Options
Example Sequences
[2] Repotting Bugs
@ Command Expert for LabVIEW

m

KT

Command Expert Tutorial ‘

Topics

Overview

Start Command Expert

Set the Address of the N700 Instrument

Connect to the Power Supply

Perform a SCPI Command Using the Command Tree
Perform a SCPI Command Using Search

Perform a SCPI Command Using Command Completion
Insert a Wait Statement

Perform a SCPI Command Using Copy and Paste
Delete a Sequence Step

Play the Sequence

Document the Sequence

Parameterize the Sequence

Change Paramster Values and Replay the Sequence
Generate Code for the Sequence

Save the Sequence o
< i v

Figure 10. Command Expert Tutorial
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Command Expert in the MATLAB Environment

You can use Command Expert to help automate instrument control in MATLAB using
either or both of
these approaches:

- Running Command Expert sequences in MATLAB

- Generating MATLAB code from Command Expert

Running Command Expert Sequences in MATLAB

The Command Expert MATLAB Add-On provides a set of MATLAB functions that let you

run Command Expert sequences from MATLAB. The advantages of this approach are:

You can run an entire sequence from a single MATLAB command line.

- The sequence can contain SCPI commands and/or IVI-COM.

There is no generated code to keep in sync with the Command Expert sequence.

You just update the Command Expert sequence as needed.

- The Command Expert MATLAB Add-On handles translation between MATLAB data
types and the inputs/outputs of the SCPI and IVI-COM commands.

The limitation of this approach is that the Command Expert MATLAB Add-On only works
on Windows operating systems.

Using agRunSequence

The agRunSequence function allows you to run a Command Expert sequence from
MATLAB. For example, this command runs the Command Expert OutputSetup.iseq
sequence:

agRunSequence ( ‘OutputSetup’)

You can pass input parameters into the Command Expert sequence from MATLAB, and
return sequence outputs from Command Expert to MATLAB. In the following example,
the waveform, voltageMax, voltageMin, voltageAverage, xIncrement parameters are
output parameters from the Command Expert sequence (measurement data) and the
address, range, offset, recordSize, sampleRate are input parameters for the Command
Expert sequence.
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Command Expert in the MATLAB Environment (continued)

1 Editor - C:\ProgramData\Agilent\Command Expert\Examples\lviCom\MATLAB\AgMD1_HighSpeedDigitizer MeasureWavefor.. | = || & |[=3]
File Edit Text Go Cell Tools Debug Desktop Window Help - | L4
NE@|$RR20 | &2- Aear| kl-E8E00E BB | stk bs - fi a -
EE - [+ ra (x| EE| O
38 % Ses= alsc agRunSeguence. b [V
-
39
40 % Instrument configuration parameters.
41 — range = 1;
42 — offset = 0;
43 — recordSize = int&4 (2000);
44 — zanmpleRate = 2e%;
. Output Parameters
4 — fprintf('Initialization can ke 2 minutes or longer. Please wait...\n\n')|:
47 % Fun the segquence.
48 — [waveform, woltageMax, woltageMin, wvoltagelAverage, xIncrement ] = ...
49 agRunSequence ("AgMD1_HighSpeedDigitizer MeasureWaveform', address,
50 range, offset, recordS3ize, =ampleRate):;
51 % Plot the data and print min/max/avg. \
Fal = xLa=t = (length (waveform)-1)*xIncrement; Inpu’: Parameters .
S % = D:xIncrement:xLast;
54 — plot (%, waveform).:
oo o title('Waveform Data'):
56 — xlabel ("'Time (=) ") 2 =
=1 = ylabel {"Amplitude (V) ") 2
58 — fprintf ("Minimum wvoltage: %ghn', wvoltageMin):;
FLl= fprintf ("Maximum wvoltage: %ghn', wvoltageMax):
&0 — fprintf ('Average wvoltage: %ghn', wvoltagehverage): L
61 i
| ln1 Col 1 [OW

Figure 11. Sequence Input and Output Parameters

The

above example and a number of other examples showing agRunSequence are located in:

C:\Documents and Settings\All Users\Keysight\Command Expert\Examples (for Windows XP)

C:\ProgramData\Keysight\Command Expert\Examples (for Windows 7)

MATLAB examples are in these subfolders:
.\Scpi\MATLAB (SCPI examples)
. \MviCom\MATLAB (IVI-COM examples)

Other MATLAB Functions

In addition to agRunSequence, these functions are also available in the add-on:

agResetConnections - resets all Command Expert instrument connections.
aglnstallCommandSets - installs any missing command set(s) for the sequence.
agSequencelnfo - displays information about the sequence.

agDefault - constructs a default argument object; the corresponding parameter’s default
value is used when running the sequence.

agSequence - (for advanced users) constructs a Command Expert sequence object.
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Getting Help on Functions

To display information about any add-on function, including descriptions, syntax, and
examples, type help <function> in the MATLAB Command Window. For example:

Command Window O 2 X

»

»> help agRunSequence o
agRonSeqnence run a Command Expert sequence.

[CUT, ...] = agRunSeguence (FILENAME) runs the Command Expert sequence in
FILENAME using default instrument addresses and default sequence input £
wvalues. OUT,... are the outputs of the sequence. The order of the
outputs is the same as that listed by agSequenceInfo.

FILENAME i=s a string and can include a file extension and a full or
partial path. If FILENAME has no extension (that is, no text after a
period), AGSEQUENCE looks for a file with the extension iseq. If
FILENAME is a partial path and the file is not found in the current
working directory, then AGSEQUENCE searches for it on the MATLAB search

path.

[CUT, ...] = agRunSequence (CBJ) is the same as the preceding syntax,
except that the Command Expert sequence is obtained from the agSequence
object OBJ.

[CTUT, ...] = agRunSequence (FILENAME, ADDRESSES) run the Command Expert
sequence in FILENAME using the instrument addresses specified by
ADDRESSES. ADDRESSES is a single instrument address or a cell array of
instrument address (e.g., {'129.73.44.9', 'GPIB::0::INSTR'}). Bn
instrument address is either a string or agDefault. If ADDRESSES is []
or {}, the sequence's default instruments are used. The instrument

d =X - Fan i ! = us in the Comm e

Figure 12. Getting Help on Functions

For More Information

For a step-by-step tutorial, see Tutorial - Running Sequences in MATLAB in the
Command Expert help:

|E§E) Command Expert Help EI@

=
e  Badc Fouac Home  F G
Conterts 1§earch] Fa\ror'[tes] TUtOI‘iaI - Running Sequences in MATLAB z

= ([ Command Expert

»
T

@ Installing Command Expert i | 5
@ The Command Expert Applicatic TOPlCS
B |[) Command Expert for MATLAE : :
= Q’l] Running Sequences in MA - w
3] Installing the MATLAE , ® Tutonal Steps
[Bi] Tutorial - Running Seq] O Create a Command Expert Sequence
E Running a Sequence ir O Run the Sequence from MATLAB
2] Debugging Sequences| ® See Also
(2] Wiiting MATLAB Add-o| ~
[2] Handing Sequence B Tutorial Overview N
2] Optimizing MATLAR Ad
2] Deploying MATLAB Apj In this tutorial, you'll use the agRunSequence function, provided by the Command Expert MATLAB Add-on, tc
2] MATLAB Add-on Bxam
@ Generating MATLAB Code This tutorial assumes the following prerequisites:
@ Command Expert for LabVIEW
@ Command Expert for Visual Stuc |

® MATLAB R2009a or above and Instrument Control Toolbox are installed.
® Command Expert is installed. See Installing Command Expert for installation instructions.
® “You are familiar with Command Expert and the names of the Command Expert Window components. S

@ Command Expert for VEE
@ Command Expert for Bxcel
Command Expert for SystemVue

@ Command Expert for IVI-COM ® You are familiar with MATLAB.
7] Tutorials
[7] Bxamples - Mow let's get started!
a ] | 3 ki
= 1141 m._ " b

Figure 13. Tutorial -- Running Sequences in MATLAB
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Generating Code from Command Expert

You can use Command Expert to generate code from SCPI command sequences. This
allows you to efficiently develop and test instrument command sequences before
incorporating the code into the MATLAB Instrument Control Toolbox.
The advantages of the code generation approach are:
— The generated code can be used on Windows and non-Windows platforms.
- Ifyou have already written instrument control code using the MATLAB Instrument Control
Toolbox, the generated code will be a closer fit with your existing code.

The limitations of this approach are:

— The generated code can get out of sync with the Command Expert sequence. That is, code
edits made in either Command Expert application or MATLAB application are not automatically
reflected in the other application.

— MATLAB code generation is available for SCPI command sequences only. You cannot generate
MATLAB code from an IVI-COM command sequence. You can, however, run a Command Expert

IVI-COM sequence from MATLAB using the agRunSequence function as described earlier in this
application note.

The steps for generating code are (these steps are described in detail in the following
example):
1. Create a SCPI command sequence in Command Expert.

2. Export the sequence to the clipboard with MATLAB calls to Instrument Control
Toolbox enabled.

3. Paste the generated code into a MATLAB file (also called a .m file).

You can then run the function, modify it, or use it in your application.

MATLAB Code Generation Example

The following steps use the SCPI N6700_PowerSupply_OutputSetup example to show
how to generate and paste code into a MATLAB file.
1. If not already open, open the N6700_PowerSupply_OutputSetup example from
the Command Expert Welcome Window.
2. The example opens with the SCPI commands listed (default mode). This example
sets the output voltage and current of a Keysight N6700B Power Supply:
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MATLAB Code Generation Example (continued)

EhyﬂghtCnmmﬁndCenter
File Edit Play Help

,.

i

-
Active Instruments |Ent£." search terms here | [ Search ] (Connect "N6700", ", "N6700 Power Supplies / C.02.18")
¢ N6700 N6700 | Search || Recent | i I
2 =|N6700
My Instruments [~ ) [AMPLitude] 2 el | | l
y I D TRIGgered » address |Enter instrument address or leave blank o work (% | |
Eg;fgg MODE b command set *|N6700 Power Supplies / C.02,18 | |
§ 4 [_| PROTection = :
STATe
Perform
RANGe |
I [] DiGital
| D LIST The Connect command connects to an instrument and enables sending
| D POWer commands using that connection,
[ bl =] ™ i id for the i ithin th
et | < = e name input provides a name for the instrument within the sequence.
1 P e
< B
)
S ’ ’ x Name: |N6?0’DB Output Setup ! Description: || ¥ | Initializes channel 1 and enables tf‘
&
5 Status | Instrument Code Results
- I (Connect "N6700", ™, "N6700 Power Supplies / C.02.18") I -
’ 2 N6700  *RST
3 NB700 *CLs
4 MEe700 ‘50URceVOLTage:LEVelIMMediate:AMPLitude 3,(@1)
5 MET00 ‘50URceVOLTage:PROTection:LEVel 10,(@1)
b NGT00 SCURce:CURRent:LEVelIMMediate:AMPLitude 1.5,(@1)
7 NGT00 :S0URce:CURRent:PROTection:5TATe 1,(@1)
8 MNE700 OUTPut:5TATe 1,(@1)
9 (Wait 25ms)
v
! 10 ALETON AT AC e e s DA e VM T e VT LAY —_—
EReady

Figure 14. N6700 Example

3.

Click File > Export Sequence... and select MATLAB with calls to Instrument Control Toolbox:
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MATLAB Code Generation Example (continued)

_(i Keysight Command Expert = || [= || 3
File Edit Play Help
Active Instruments |Er & Export Sequence @lﬂl&] 1)
m N Language: | MATLAB with calls to Instrument Control Toolbox %
My isttments) [~ [(use short-farm keywords in SCPI commands —*|
Clomit optional keywords in SCPI commands
NE700
; = Bl =
SEHR % Reguirements: = | I |
% This example was written for the N6700B power supply. This example was tested with the following instrument(s —l
%
% You have a royalty-free right to use, medify, reproduce and distribute this example program (and/or any modifie
n6700 = tepip(”, 5025); Add Step

n6700InputBufferSize = 65536;

n6700.ByteOrder = 'littleEndian’; a
fopen(n6700); ATe =0
% fprintf(n6700, *RST);

% fprintf(n6700, ~CLS"); fmat | Examples

5 fprintf(n6700, sprintf(:50URce:VOLTage:LEVelIMMediate:AMPLitude %f.(%s)", 3.0, '@1'):
% fprintf(n6700, sprintf(:S0OURce:VOLTage:PROTection:LEVel %f,(36s)’, 10.0, "@1");

3 fprintf(n6700, sprintf(:30URce:CURRentLEVelIMMediate:AMPLitude %f (35s), 1.5, '@17);

plewlnsinypents | % fprintf(n6700, sprintf(’:50URce:CURRent:PROTection:STATe %d,(%s), 1, '@17)); i =
% fprintf(n6700, sprintf(:OUTPut:STATe %d,(%s), 1, '@1"));

f

> pause(0.06);
i ’ ’ 3% C = textscan(query(n6700, sprintf(*MEASure:SCALarVOLTage:DC? (%), '@1Y), '%F, 'Delimiter, *); put of an Agilent N67008 pay
E % outputvoltage = C{1} -
E] % Lilts
% 1 ME % fprintf(n6700, *RST); e ~
= 2 el 2] ] £l
s N6 5 !
i e [ Copy to Clipboard 1 Save to File... ] 1 Close
= I'-= | ¥ iaal S forrnitlnb M) _cnenadt Af A LD el O Tonod BRIV actond Ellal 974 071" 1A 100, X

-_—

Ready

Figure 15. Exporting the Sequence (MATLAB with calls to Instrument Control Toolbox)

4. Click Copy to Clipboard followed by Close. The MATLAB calls (such as fprint and
sprint) are automatically added to the sequence and the sequence is copied to the
clipboard.

When Command Expert generates code:

- The generated code for skipped statements is commented out.
- Comments in a sequence become comments in the generated code.
- Wait statements become calls to appropriate library functions.

5. You can now paste this code into a MATLAB file. The following graphic shows the
generated code from the N6700_PowerSupply_OutputSetup example pasted into
a MATLAB file:



17 | Keysight | Accelerate Program Development using Keysight Command Expert with MATLAB - Application Note

MATLAB Code Generation Example (continued)

f A T s b o L T 3
|7 Editor - C:\TestSystem243\N6700B_Output_Setup.m
File Edit Text Go Cell Tools Debug Desktop Window Help 3| ax
-y B = . I
NEA|sRB20C (22 - Aesf| B -BRBRE BB | stk Bse -|| f HOA®O
BiE| -ho |+ |+ | x || O
£ function N6700B Cutput_ Setup () = 4
2 % Initialize=s channel 1 and enable=s the output of a Keysight N&700B power supply. -
3 %
4 % Imstructions for Running:
5 % 1. Enter your instrument address in the Connect step.
a % 2. Run the seguence.
7 %
] % Operation: =
9 % 1. Reset the power supply.
10 £ 2. Set woltage to 3 volts and current to 1.5 amperes.
11 % 3. Set voltage and current protection.
12 % 4. Turn the output of channel 1 on.
13 % 5. Wait for output to settle.
14 % 6. Measure the voltage.
i B % 7. Beset the power supply, turning off the output. TH
16 %
A0 % Bequirements:
18 % This example was written for the N6700B power supply. Thi=s example was tested with the following inst
19 %
20 % You have a royalty—free right to use; modify, reproduce and distribute this example program (and/or ar
21 — n&700 = tepip('156.140.113.229', 5025);
22 = n&700.InputBufferS5ize = &5536;
P ne700.ByteOrder = 'littleEndian’';
24— fopen (n&700) ; L
n4—| S B TE— 3
[tn 1 Co 1 [oOWR

Figure 16. Generated Code Pasted into a MATLAB File

For More Information
For a step-by-step tutorial, see Tutorial - Generating MATLAB Code in the Command Expert help:

! Command Expert Help

H e = o &

Hide Back Fomward  Home Print  Options

Contents | Scarch | Favortes | Tutorial - Generating MATLAB Code |
|

= ([J) Command Expert

| »

Installing Command Expert .
% The Command Expert Applicatic TDpICS
= Command Expert for MATLAB 5 ;
@ Running Sequences in MA’ . M
& ([ Generating MATLAB Code ® Tutorial Steps
Motes on Generated M, O Export the Sequence
2] Examples of Generated O Create the MATLAB Function
@ Command Expert for LabVIEW © Run the Function
@ Command Expert for Visual Stug| _ ® See Also
@ Command Expert for VEE 3
@ Command Expet for Excel Tutorial Overview
Command Expert for SystemVue
% Command Expert for VI-LCOM In this tutorial, you'll use Command Expert to generate a MATLAB function from a Command Expert sequence
Tutorials
zzrﬂzf:ﬁons This tutorial assumes the following prerequisites:
% :E:g:zz:mes o MATLAB R2009%a or above and [nstrument Control Toolbox are installed.
FAQ and How To ® Command Expert is installed. See [nstalling Command Expert for installation instructions.
Reporting Bugs = ® You are familiar with Command Expert and the names of the Command Expert Window components. S
[2] Release Notes - ® You are familiar with MATLAB and Instrument Control Toolbox.
4 m 3 ih
4 M | »

Figure 17. Tutorial - Generating MATLAB Code
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Where to Go Next

An easy way to get started using Command Expert with MATLAB is to browse through
the example folders and select an example that is similar to your test and measurement
application. Examples are located in:

C:\Documents and Settings\All Users\Keysight\Command Expert\Examples (for Windows XP)
C:\ProgramData\Keysight\Command Expert\Examples (for Windows 7)

MATLAB examples are in these subfolders:
..\Scpi\MATLAB (SCPI examples)
..\IviCom\MATLAB (IVI-COM examples)

Command Expert has extensive application documentation containing FAQs, tutorials,
examples, and getting started information. You can use one of these tutorials, available
in the Command Expert help, for step-by-step information on how to use Command
Expert with MATLAB:

- Tutorial - Running Sequences in MATLAB

- Tutorial - Generating MATLAB Code

You can find more information on Command Expert, including links to other application
notes, at www.keysight.com/find/commandexpert.


http://www.keysight.com/find/commandexpert
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Command Expert PC Operating Requirements

Operating System Windows XP, Service Pack 2 or above, 32-bit only.
Editions: Home, Professional
Windows 7, 32-bit or 64-bit.
Editions: Starter, Home Basic, Home Premium, Professional,
Ultimate, or Enterprise

Disk At least 1GB free disk space

Keysight 10 Libraries Suite Version 15.0 or above www.keysight.com/find/iosuite
Monitor At least 1024x768 monitor resolution

Browser Internet Explorer 6 or above (7 or above recommended)

You can find the current list of instrument SCPI command sets at:
www.keysight.com/find/commandsetlist

Application Development Environment Requirements

MATLAB MATLAB R2009a or above and Instrument Control Toolbox
Visual Studio Visual Studio 2005, 2008, 2010 or above

LabVIEW LabVIEW 8.2.1 or above.

VEE VEE Pro 9.22 or above.

Excel Excel 2007 or Excel 2010.

Download Command Expert now and experience fast and easy instrument control:
www.keysight.com/find/commandexpert


http://www.keysight.com/find/iosuite
http://www.keysight.com/find/commandsetlist
http://www.keysight.com/find/commandexpert

20 | Keysight | Accelerate Program Development using Keysight Command Expert with MATLAB - Application Note

myKeysight

myKeysight

www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.

www.keysight.com/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2008
Quality Management System

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product
breadth, combined with channel partner convenience.

Microsoft is a trademark or registered trademark of Microsoft Corporation in
the United States and/or other countries.

Visual Studio is a trademark or registered trademark of Microsoft Corporation
in the United States and/or other countries.

Visual C++, Visual C#, and Visual Basic are trademarks or registered

trademarks of Microsoft Corporation in the United States and/or other
countries.

www.keysight.com/find/commandexpert
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