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Introduction

The HP Internet Advisor LAN - Gigabit Ethernet is a powerful protocol
analyzer designed to help you troubleshoot and analyze your network.

It consists of a ruggedized personal computer equipped with modular data
acquisition and transmission hardware, as well as powerful Microsoft®
Windows® based network analysis software. Standard peripherals such as
serial/parallel ports, floppy drive, pc card slot, etc. are also included.

You can use the Internet Advisor LAN - Gigabit Ethernet to:
¢ prevent network problems before they affect users

¢ resolve network problems quickly and effectively

e optimize network performance

Today, Gigabit Ethernet is used mostly for switch-to-switch communication.
These links are both the most heavily used and the most critical for network
up-time. You need to have equipment that can be used for more than
troubleshooting your network.

The Gigabit Ethernet Advisor measurements help you with all phases of
network operation - from designing and implementing new networks to
maintaining and troubleshooting existing networks.

The following pages provide a more detailed overview of the features of this
network test equipment.

¢ Use Statistics to perform baseline testing when your network is operating
correctly. Then, if problems arise, new measurements can be compared to
the baseline measurements to see where the differences lie. These
measurements also let you develop long-term analysis of trends.

¢ Use Statistics and RFC1944 Benchmarks to find frame, byte and error
counts; utilization and connection statistics; and latency, throughput and
frame loss measurements.

¢ Use the Full Traffic Generation and Simple Traffic Generation
measurements to inject specialized traffic patterns of variable length,
utilization, frame rate, and interframe spacing and delays onto your
network.
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See network
utilizations, errors,
and statistics at the
physical layer

Look at minimum,
maximum, and average
utilizations for both ports.
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Looking at the Health of Your Network

Line Vital Statistics give you a quick view of the health of your network.
Statistics collected include utilization and physical errors. The information is
provided in both a tabular and a graphical view.

Use Line Vital Statistics to keep track of bandwidth utilization, counts and
errors. The Instantaneous Utilization chart shows at a quick glance the current
utilization rate.

\ Internet Advisor LAN - Gigabit --> DEMO <-- - [Run Time : Line Vital Statistics]
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Decoding the Frames on your Network

Use Decodes to view Decoding network traffic helps you manage and troubleshoot a network. The basic

the details of every function of a decode measurement is to examine data on a communications link to

frame. verify devices are handling data correctly. If unsuitable traffic is present, you can
easily identify the source and take corrective action.

Sometimes all you need to see are the network addresses to ensure the data on
the link is being properly routed. If unintended traffic is present, you may need to
reconfigure some of the network devices. Protocol decodes help indicate which
devices require attention.

Decodes help verify that expected protocols are present and, perhaps more
importantly, discover whether unexpected protocols are present on the link. This
is particularly important when wide area links connect LAN segments.

Displayed data can be filtered and/or
searched for specific frame or data events.

! Internet Advisor LAN - Gigabit —> DEMD < - [Stopped : Decode]
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H F R e ETHER Header --------——---
The Detailed view shows ETHER: Destination: 2E-00-AC-00-EF-00

the complete decoded FTHER: Source: h1-00-00-00-00-00
contents of each frame.

=]
=
|
The Hex view shows the
actual bytes in the decoded
frame. The right column ) ) [
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or EBCDIC. Click a field in the Detailed or Hex view

to see the corresponding data.
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Measuring Throughput, Latency, and Frame Loss

The Benchmarks measurement is a specialized test that automatically runs the
RFC1944 tests on a single piece of equipment such as a switch or router. This
measurement has been specifically designed to help network manufacturers run
repeatable, defined tests while developing or modifying their equipment.

i Internet Advisor LAN - Gigabit --> DEMO <-- - [Idle : Benchmarks]
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Look at the measured
throughput versus the
various frame sizes.
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Introduction

Sending Generated Traffic on the Network

Choose from two
Traffic generation
measurements.

Set up Global
information by
defining different
blocks of traffic to
be transmitted.

Use the Current Block
Send Parameters
section to set up
utilization, framing and
spacing values.

Sending Generated Traffic on the Network

The Full Traffic Generation and Simple Traffic Generation measurements in the
Gigabit Ethernet Advisor give you the ability to inject specialized traffic patterns
of variable length, utilization, frame rate, and interframe spacing and delays onto
your network.

Create and edit frames to be
transmitted on the network.
Then, select options to apply
to these frames.

\ Internet Advisor LAM - Gigabit - [Stopped : Configuration] ._

\#H File Fun Wiew GoTo Setup 'window Help
A\ B[] = EE [~ /
| BTN o AT

Interfacal CaNure Filters | Log Full Traffic Gen I Simple Traffi/ Genl

Global Infarmation
’7 Curent Send Block: [BLOCK 1] GotoBlock: [BLOC/ 2 =] _/=/2ck | _NetBiock | Deete Block |
/

/nsert Elock || Sppend EIDDkl

/

Select Optior... | ‘ Stlart | / Stop |

Current Block Frame 5 election

’7 Mumber of Frames Selected: [2

Belect Mames.. |
i~ Current Block Send P.
Utilizatiar: ] Eimeicd
M 3858 Estimated
| _—Fvelage Frame Period (hs): 25EE12 Estimated
Interframe S pacing (Bpte Times): 32000 B

r~ Current Block Send Mod

Iteratiomns: |1 I
Send Periad [us]: I513— l—

Start and stop traffic
generation directly
from the Configuration
menu.
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Getting Started

This chapter describes the steps you use to get started testing with the HP
Internet Advisor LAN - Gigabit Ethernet.

There are some steps you perform each time you start testing your network.
Other steps you do only one time or periodically.

@ Install the Gigahit
Ethernetundercradle
and the GBIC
Transceivers.

Install software if

Token-Rina 16 Mbps

necessary.
Use the Mainframe Features Guide to
connect the mainframe, undercradle,
and slide-in modules.
Use the Installation Guide to install or
add software.
Start the Gigabit Erhememm »
. . Ethernet Internal bMaLl 4
Ethernet application. & rentima .
=) FDDI DaS 4
=) FDDI 345 4
=) FODI TP 4

Utilties

[ Programs »
% Documents 3
& Setiings »
) Eind r
& Hebp
£ Bun

(=) WAN Analysis  *
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Getting Started

Connect to the T
network. —— —

Fix Tx Ex T

LAN LAN
Equipment - R Equipment

Rx Tx

Unit #1 Unit #2

This illustration shows the
Gigabit Ethernet Advisor
connected in the

Rx Pass Through:Ports A
& B mode.

* Intemet Advisor LAN - Gigabit - [Idle : Configuration]
[0 Fie Fun Yiew GoTo Setp Window Help

Al| B &
o

Configure the Gigabit
Ethernet application.

 Internet Advisor LAN - Gigabit > DEMO <-- - [ldle
Lan Fle Fun View GoTo Setup Window Hep

A uj] W F
S0 | e [

Intetface | Capiure Fiters | Log | Full Trafic Gen | Simple Traffic Gen |

Configuration]

~Physical Cx

Connection Made:

[Benchmark: Pors A & B ¥

s>

Moritor Opt [ Transmit
’7 Meriter Type [Continics 2

Daa
’V & etk ClHE

Configure Transmit Password,
Monior Period (hhmm) |02+ [0
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Getting Started

Select a
measurement, starta
test, and view the
results.

Setup Window Help

5 Run Time : Line Vital Stalistics
—

Instantangous Utiization %

(=== 1y || ¥ Summay I¥ Detaled ¥ Hex ASCI € EBCDIC Fitei | [P Rszrer| I epeann| o |
L

1.000000000  00-00-00-00-00-00 00-00-00-00-34-00 ETHER  00-00-=]
: 1.000000000  00-00-00-00-00-00 2D-00-F7-09-00-00 ETHER  00-00-
P>SEND OF DATA<<<
L] v
Record f#--------(Port B} Captured on 09.25.98 at 11:04:41.000000000 Length = 721 = |
Runtime Framey 785
« b
Record f-------- [Port B) Captured on 09.25.98 at 11:04:41.000000000 Length = 721 =
« i
Ready T Il © X 0013 [2EAB0BST (D [D




Undercradle and
Interface Module
installation

CAUTION

Software Installation

Installing the GBIC
Transceivers.

Getting Started
Installing Undercradles, Interface Modules, and Software

Installing Undercradles, Interface Modules, and
Software

Depending on the options you have ordered, you may have to install an interface
module or undercradle for the specific physical interface you intend to connect
to.

To attach a Gigabit Ethernet undercradle to an Internet Advisor mainframe, the
connector board must be inserted in the slot closest to the front of the Internet
Advisor.

For more information about installing hardware, refer to the Mainframe
Features guide for instructions.

Be sure the Internet Advisor power is Off before removing or installing
undercradles or interface modules.

The Gigabit Ethernet software should be installed on your Internet Advisor when
you received it.

If, for some reason the software is not installed or you want to reinstall the
software, remove any attached undercradle and then use the instructions in the
HP Internet Advisor Software Installation Guide supplied with the Internet
Advisor software CD.

Be sure to save any measurement and configuration files you have created to a
floppy disk before installing any new Internet Advisor software.

The GBIC (Gigabit Interface Converter) transceivers are packaged separately for
shipment. To install the transceivers, gently slide each GBIC transceiver into the
opening of the Gigabit Ethernet interface module until it clicks into place (it is
not possible to insert the GBIC transceivers upside-down).

The GBIC ports are available in either 1000Base SX 850nm laser multimode
(standard on the J2901A) or in 1000Base LX 1300nm laser multimode or single
mode (option 201). It is possible to mix the GBIC transceivers, using an SX in
one port and an LX in the other.
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Starting the Application

Start the Internet The first time you start the HP Internet Advisor with software shipped from
Advisor for the first Hewlett-Packard, Microsoft requires you to provide some information to complete
time. the configuration.

Several dialog boxes prompt you for information such as user name, company
name, etc. You can accept the default selections by pressing ENTER.

A Certificate of Authenticity box prompts you for an authenticity number. The
number you should enter is located on the front cover of the Microsoft Windows
98 Getting Started book shipped with your Internet Advisor. Look for the Product
ID number above the bar code label.

Start the Gigabit To start the Gigabit Ethernet application, select Internet Advisor | LAN Analysis |
Ethernet application.  Gigabit Ethernet from the Start menu in the Windows desktop.

Etheret ALl »
Ethemet Intemal Mal — »
Fast Ethamnet »
FDDI DAS ,
FODI 545

»
FODI TP »
TokenRing 16 Mbps~ #
Taken-Ring 4 Mbps 3
Lltilties »
5 Internet Adviso ATH Analyziz W DEMD Gigabit Ethemet
Utilities 3 lysis gabit Ethermet

WisM Analysis ¥

% Documents »
Settings 4
2] Find »
@ Help
@ Bun...

@ Shut Down. ..
#Stant
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Connecting to the Network

The type of measurements you want to make determines how you physically
connect the Gigabit Ethernet Advisor to a network.

For monitoring tests, the Internet Advisor passively monitors the circuit under
test. To monitor passively means to gather information from the circuit without
interfering with the circuit. Each device’s received signal is instantly
retransmitted, with no significant delay, to the other device.

For traffic generation tests, the Internet Advisor is used to generate traffic to the
network or to stress test a device. This is the only connection mode in which the
Internet Advisor can generate traffic to the network.

For Benchmark tests, the Internet Advisor is used to run the RF'C1944 suite of
tests on a gigabit device. RF'C1944 discusses and defines a number of standard
tests that are used to characterize performance results such as latency,
throughput, and frame loss.

All of the connection modes are set using the Interface/Protocols tab in the
Configuration options.

Cables

Use standard SC fiber connectors such as AMP’s SC Duplex Multimode Cable
assemblies for the J2901A multimode GBICs. For single mode GBICs, it is
important to use single mode cable. Call AMP at 1 800 522 6752 for information.

The following part numbers are current as of January 1998:
e 504941-1: 1 meter SC Duplex 62.5 micron Multimode Cable Assembly
e 503141-1: SC Loopback 62.5 micron Cable Assembly
e 503625-1: 1 meter SC to ST Multimode 62.5 micron Cable Assembly
e 107842-3: multimode 1 x 2 coupler (hdx splitter) (order 2)
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Connecting to the Network

Check the Network
Diameter and Latency.

The operating distances of gigabit fiber networks vary depending on the testing
mode and diameter of the fiber. The operating distance of 62.5 micron multimode
fiber is specified as 260 meters; for 50 micron multimode fiber the distance
increases to 550 meters.

As a signal passes through a network device, some latency can be expected. The
worst case latency through the Gigabit Advisor is 125 bit periods (100 ns). The
nominal latency is 110 bit periods (88 ns). In full-duplex, Pass Through mode, the
signal is regenerated and thus extends the possible network diameter. For half-
duplex networks, the effective diameter reduction through the Advisor is 25
meters.

Use the Rx/Tx mode to
generate traffic on the
network.

The fiber connecting
from the device under
test must be plugged
into Port A, the port
closest to the front of
the instrument.

Rx/Tx Port A

In the Rx/Tx Port A mode, Port A is used to connect the Internet Advisor to
another gigabit device in a point-to-point configuration.

This is the only connection mode in which the Internet Advisor Gigabit Ethernet
can generate traffic to the network. When connecting the Advisor in this way,
make sure you use Port A, as shown below.

B Tx
Port A
®

LAN
Equipment




Getting Started
Connecting to the Network

Rx Pass Through: Ports A & B Connection

Pass Through mode In Rx Pass Through mode, the Gigabit Advisor is inserted between two

monitors two full- communicating devices in order to monitor and analyze frames being sent in

duplex devices in-line.  oth directions on a connection. The Advisor is completely passive in this mode.
Measurements that require transmitting on the network do not run in this mode.

When the optical signal is
received at Port A or Port
B the signal is terminated,
converted to an electrical o
signal, and then passed to o el pth
the transmit side of the .

other port. Kﬁlé @ﬁm 8 @

Then the signal is converted back
to an optical signal and
retransmitted.

LAN LAN
Equipment . = Equipment
Rx Tx

Unit #1 Unit #2
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Connecting to the Network

Rx Pass Through: Ports A & B Connection with a Splitter

Pass Through mode Use Rx Pass Through mode to insert the Gigabit Advisor between two

used with a splitter communicating devices using splitters. This lets you attach and remove the
monitors the network  [nternet Advisor without interrupting network traffic and eliminates the small
unobtrusively. amount of latency added to the line by passing traffic through the Advisor. The

Gigabit Ethernet Advisor is completely passive in this mode.

This is a good way to run baseline tests to get a feel for how the network is
operating under normal conditions.

Use optical splitters with
a 50/50 power split.

LAN
Equipment .

" nternal patn T

R T Fx Tx
Port A = Poit B
£ L))
Q0 QO

B+
Unit#1 " E}

Some splitters that have been qualified by HP are:
AMP multimode 1x2 coupler; 2-107842-3 (order two)

Netoptics FDX Splitter; 96042-2
Alcoa Fugikura Ltd. HDX Splitter; 1-1x2 (order two)

LAN
R Equipment
A Spliter Tx
Unit #2
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Connecting to the Network

Benchmark: Ports A & B

The Benchmark mode is used to run the RFC1944 suite of tests on a gigabit
device. RFC1944 discusses and defines a number of standard tests that are used
to characterize performance results such as latency, throughput, and frame loss.

Benchmark measurements
are designed to test a

single piece of equipment
such as a bridge or router.
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Configuring the Instrument

nfile Bun Wiew GoTo Setup Window Help

Configuring the Instrument

Before you start a measurement, you need to configure the Gigabit Ethernet
Advisor. The configuration menu has alist of tabs designed to make setting up
the various functions of the Gigabit Ethernet Advisor quick and simple.

Set up and run the two traffic
generation measurements from

_

their respective tabs.

LeN Fle Bun Yiew GoTo Setup Window Help
) nr mEESN S/
I Elj /j ﬂl/ Fi=e ﬂl Time...l Eiiritee: |

erface I [apture Filtersl Lng | Full Trafficénl Simple |/raffic Genl

Define Interface
parameters, create
capture filters, and
control how data is
stored in the buffer.

Create capture filters.

Log statistical data to disk
at intervals throughout a
capture run.

To display online help for
configuration items, click
on the tab and press F1.

I— Yata Source / — Phyzical Connection
| o) %k 1 File Cannection Mode:

IBenchmark: Parts & & B j

Maonitor Optiohs — Tranzmit Passwond

Monitar Type I ContinuoLs j

Manitar Period (hhk:rm) |024 ZIDU

Configure Transmit Pagzword. ..
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Starting a Capture and Looking at the Results

Start a capture run and analyze Datain real time. You can look at datain
several different formats as the Gigabit Ethernet Advisor is capturing data as
well as study the data after the run has been stopped.

Start and stop
measurements here.

i Internet AdvyZor LAN - Gigabit - [Idle : Configuration]
n File Bup/“iew GoTo Setup Window Help

x| H| wEFE | N
i l : 3 ! FErra i
f= Run Time : Line Vital Statistics _[O] x|
Port A Port B Instantaneous Utilization %
[30sec Augltili 48.19 55.17 .
Maz Uil % 81.27 8082
Min Util 3 2077 25383 \ _IA
Total Frames 17612269 20163515 _—-— NS NV
Total Oczts| 9035092971) 10343883195 ’_.__\J/ c\ R\ . 7
[ 0 [] =l T A ”
%/n Count 0 T R,
XOf Count L] L]
FIt Tot Frames (] []
FIt Tot Octets 0 0 v Ty [oTen) e
Flt Broadcasts [} [}
Fit Multicasts [ [ &/ Py Fort B
See statistics (in graphs [ Run Time : Decode BEER
and SpreadsheeIS) and = ﬁlg > ||7 Summary [V Detaled [ Hex & AGCH © EBCDIC Filter... |m Search., | Hepeat | ‘
f |
decoded traffic. 1217 11:04:41.000000000 _00-00-00-00-00-00 30-00-00-00-34-00 ETEER 00-00-
721 11:04:41.000000000  00-00-00-00-00-00 20-00-F7-09-00-00 ETHER  00-00-
=3 >ENDNQF DATA< <<
] >l
Record H--———- [Port B) Captured on 09.25.98 at 11:04:41.000000000 Length = 721 =
Runtime Frame# 785
To display online help 1] D
fOf a measurement Record §-------- [Port B) Captured on 09.25.98 at 11:04:41.000000000 Length = 721 =
window, open the
measurement and I |
press F1. Ready we [[[[ o ¥ o013 [%UiAz08611 |0 [0
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Finding More Information

Gigabit Ethernet Online
Help

Finding More Information

The Gigabit Ethernet Advisor has an extensive online help system. You can
quickly find information for the currently displayed measurement view or dialog
by pressing F1.

| E Gigabit Ethernet Help =1 E3

Use the Help Topics button
to display help organized by
Contents and Index tabs.

Help for the active
window is organized by
QOverview, How To, and
Details buttons.

Sample Tests

Other Internet Advisor
Books

Windows Online Help

Microsoft Windows 98
Getting Started manual

Help Topics Back Options
Configuration: Interface Details

Owerview LHano | 'Detail Top |

Dt iroe o suto-Megatistion Options  Monitor Options Physical ﬂ
i

The next chapter in this book describes examples for using the Advisor to make
measurements on your network.

Each of the technologies that can be tested with the Internet Advisor has a
separate Getting Started manual. Use the appropriate Getting Started manual
when you go to test another network technology. All Getting Started manuals for
the Internet Advisor are on the documentation CD.

You can find information on general Windows operation from the online Help
tutorial - About Windows. It is a good idea to spend a few minutes learning the
basic functions and terminology associated with the Windows environment.

Windows4

Shut Down...

The manual, Introducing Microsoft Windows, is shipped with each Internet
Advisor to help you get up and running quickly.
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Example data file

To learn more...

Sample Tests

This chapter illustrates some sample tests to help you quickly learn and use
the Gigabit Ethernet Advisor:

¢ Kditing and Replaying captured frames to verify network operations
e Stress Testing network devices using Traffic Generation

e Verifying a new Bridge is operating up to RFC1944 Standards using the
Benchmark Measurements

Data used in some of the example tests is available in a file. You can just read
the following pages, or, you can use the sample data file and perform the
example steps with your Internet Advisor.

The data file for this example is included with the Internet Advisor in
location:
C. \ ADVI SOR\ GELAN\ CONFI G TRANSM T. DAT

This file is just a sampling of all the parameters and may be handy as a
template to learn with.

For more information about how to use the features of the Internet Advisor,
refer to the online help. You can press F'1 while using the Gigabit Ethernet
Advisor application to get specific information about the currently active
window, measurement view, or dialog box.
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Stress Testing Network Devices using Traffic Generation

Stress Testing Network Devices using Traffic
Generation

You want to create some traffic conditions that cause hard to find intermittent
problems on the network. At the same time, you want to stress test network
components and traffic handling applications to see how they react to repeating
data patterns, high bit rates, etc.

This example illustrates how you can use the Gigabit Ethernet Advisor to
automatically generate and transmit traffic onto the network. Some conclusions
you want from a test like this might include:

¢ verify utilization rates
¢ test the limits of a device
¢ check specialized traffic patterns

To begin, you need to have a Gigabit Ethernet Advisor, have the necessary cables,
and have turned the Advisor on.




Sample Tests

Stress Testing Network Devices using Traffic Generation

Start the Gigabit Ethernet

application.

Ethemet &Ll L4
Ethermet Intemal bAL ¥
Fast Ethernet 4
FDDI DAS 4
FDDI 5A5 L4
FDDITP L4
Token-Ring 16 Mbps 4
Token-Ring 4 Mbps 4
Utilties: 4

(=) Utilties

Programs
% Documerts 3
Sellings 3
%) Fird 4
& Help

ﬂ Bun...

@ Shut Dawn.

st

t

Look in the online
help for the Rx/Tx:
Port A connection
diagram. This is the
type of connection
to use for Traffic
Generation.

Connect the Gigabit
Ethernet Advisor to
the network.

s

ATH Analysis

* \W DEMO Gigatit Etheriet

{inégitace ) Capture Fiters | Log | Traffic Gen| Simple

Help Topics: Gigabit Ethernet Help

Data Source
’7 & et £ Fie
- Link Auto-Negotiation Options
C buto £ Forced Up

Auta-Negotiation is not possible in the curent
software version. Fulure revisions will alow confi
of Auto-negatiation parameters. Currently, the
autonegotiation phase is bypassed and the ik is
assumed o be up.

- Maritor Opions

Moritor Pesiod (hkkcmm) 024 ¢[00

Moniter Type | Continuous -

Contents Indet | Find |

1 Type the firs few lelters of the word yau'te laoking for

[connection diagrams R/ T Fort A

2 Dlick the index entiy you want, and then click Display.

Traffic Gen Frame Properties D etails =]
connecting to the network

Connection Diagrams

Benchmark: Porls 4 %8

P Pass Though: Ports 4 & B |

Cornection Mode
Cantents

Cortinuous Testing
data

Rx/Tx Port A

Data Source.

&

data:Download Data

encapsulation
Decodes
Decodes

List Help topics

E——

the display

The Internet Advisor acts as a standard device connected to ancther gigabit device.
This connection is used to generatetraffic or o stress test a device. Far montaring
anetwork with this connection, it is advisable to connect to a diagnostic port that
mirrors traffic on all or some of the ports of a swich

B Hote - This must be the Selection f you wil be doing traffic generstion

= =
pot A
®

LAN
Equipment




! Internet Advisor LAN - Gigabit —> DEMO < - [Idle : Cenfiguration]

Sample Tests

Stress Testing Network Devices using Traffic Generation

L Bun Yiew GoTo Setup Window Help

Open (Load Data). Cil+0
Liose

Merge [Replacs Config

Save

Dowrload Data to Buffer...

Internet Advisor ATTENTION E

@ Current c

onfiguration data may be logt

Cancel |

@ Open the Transmit.dat in the directory

C:\ADVISOR\GELan\Config\.

Open I

j Cancel | Help |

Created by: Internet Advizor
LAM - Gigabit @

Marked boxes indicate
the merged file contains
these parameters.

File name: Itransmit.dat

Files of type: | Data Files (*.dat]
Comment:

|' Open Option:

0
0
’ X

Decode Data

Line Vital Statistics
Capture Filters Config
Traffic Gen Configuration

—_ L On/0t | Data Type
‘ | B4 Configuration

A‘green’ indicator here
shows the highlighted
file is compatible with
the Gigabit Ethernet
application.
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Sample Tests
Stress Testing Network Devices using Traffic Generation

1 Internet Advisor LAN - Gigabit - [Stopped : Configuration]
@ SE|EC_I the FU” . LN Ele ﬁn View GoTo em md Hel — NEE
Traff_lc Gentab inthe @ BT & El~
Configurationmenu. = &[] Pl ezt e Fint.

Interface | Capture Fiers | Log | Ful Traffic Gen | Simple Traffic Gen |

(~Global Informalio
Curent SendBlock: [PLOCK ]| G toBlock [FLOTK 2 =] Lol | WextBiock | Delte Binck |
Trseil Biock | Brpend Blech]

rEuner’\l Black Frame

- S e eaFiames || sskotOption.. | | st || Gen |
Click Select F ra mes | Curtent Block Send Parameters
1o see the Available Uilslr
F rames. Average Frame Period (s

Interframe Spacing (Byte T

i~ Current Block Send Mo

[~ Aoailable Fram; Transrit Fram
Mame Frame Length FCS

Iterations:
Send Period [us}

Frame Length FCS

Insert -»

Start eapturing data from

@ nghllght a” Uf the —Awailable Framg r— Tranzmit Fram
available frames and Name Frame Length FCS Name Frame Length FCS
click on Insert to s [

Small EdBytes

Pl_opy the”l]:tg the Large 15188 ptes
Iy 2REBptes

ransml_t rames 802.3/F 256Bytes
pane. Click OK. Copend | 1802, 3/SNAPAP  256Bles
Multicast 256Bytes

Brodacast PEEBples
WLAN 1518Bytes

=on E4Bytes

Haff GdBuytes
I5L 1024Bytes

bod. | Eci | Delte | Deeresl Ed Delete | Delete Al
Cancel
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Sample Tests
Stress Testing Network Devices using Traffic Generation

 Internet Advisor LAN - Gigabit - [Stopped - Configuration]
Lan Fle Fun View GoTo Setup Window Help _ |8 x|

[ o] D I e

Interface | Capture Fiters | Log  Full Trafie Gen | Simple Traffic Gen |

- Global Information
Cunent Send Black: [ELOCK 1 7] Go to Block: [BLOCK 2 = Fleoelun | Wen Block | Deele Block
e M e el

Current Block Frame Selecti

(Numbewfﬁameﬁelecled- 13 Select Frames.. | Select Option. || s | G |
Cha nge the Current - Cunent Block Send Parameter
Utilization:
Block Send Mode to S : ooty
. ENE 3835 Estimated
have 5 Iterations. Averagdeame Perid [rsf: I
Interframe SPing (Byte Times): 2000 e

- CumentBlock SendMoN,  —

Send Period (us). 16343 Estimated

Ready = 8 & &% (00008 XU R«00 Tx00 D D
Select Start to start Notice the figures in the Status
transmitting frames Bar. Since merging the
on the network. Transmit.dat file, different icons
appear here.

See the online help for more
information about the Status bar.

Type |n the Enter Transmit Password [ x|
password - advisor -
and select 0K to Attt T
continue. (See the Sonfine. =
! . .
online help for more e The Advisor prompts you to enter
information about o | Concel | a password before transmitting
passwords.| data on the network.
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Sample Tests

Stress Testing Network Devices using Traffic Generation

+ Internet Advisor LAN - Gi

t - [Stopped : Decode]

|8 File Bun Yiew GoTo Setup ‘Window Help

[_[57x]
~=18] x|

| B
09:42:42 11686139

==

| Intemet Advisor LAN - Gigabit - [Stopped : Decode]

e T R |

1 I Ele Bun View GoTo Selup Window Help 18] x]
7ol wylii| iR [ EI
Select Decodes and i 1542211658133 1 ¢ jﬂl Fecth.| Time.. Print..
Start to see the 5 fe|[p ||¥ Summay I Detaled W Hex & aSi C EBCDIC Fiter. Search.. | Fepea
deCOded data fme 6 Frame Len lute Time Source tination Prot =
H 1 1024 09:42:42.116617167 1ncr src 195.26.130.5 ETHER
the UansmIHEd Record #2 7 1024 09:42:42. 116961301 _incr st 195.26.130.6 ETHER
traffic on the 3 1024 09:42:42. 116601423 incr sre 195.26.130. 6 ETHER
netWUrk ------------ 4 1024 09:42:42.117145647  incr_sre 195.26.130.7 ETHER
. ETHER: Desti 5 1024 09:42:42.11714567% incr_src 195.26.130.7 ETHER
ETHER: Source 6 1024 09:42:42.117409903 incr_src 195.26.130.8 ETHER
ETHER: Protocﬂ_| =l
E‘THER: FO3: 2 pccord #2 [Port A Transmit] Captured on 10.06.98 at 09:42:42.116081391 Length = 1024 ﬂ
Record #2 |l ETHER Header --------—--——-
ETHER: Destination: incr_dest (00-00-00-00-00-88)
00 00 00 [ETHER: &ource: imer sre (00-00-00-00-00-77)
03 e 00 [ETHER: Protocol: IP
82 06 00 [ETHER: FCS: ZEBB44AL
00 00 00 | b=
ﬂ_l Record #2 (Port A Transmit) Captured on 10.08.98 at 09:42:42.116881391 Length = 1024 ﬂ
Fieady
00 00 00 00 00 B3 00 00 00 000D 77 08 00 45 00 ... L. w..E.
03 ee 00 00 00 00 le 06 45 dc 07 07 07 07 ¢3 la
82 06 00 00 00 0O 00 Q0 Q0 00 00 00 00 00 00 Q0
00 00 00 00 00 DO 00 00 00 00 00 00 00 00 00 00
4 fCoon oo nn oo nn e coonn o onn nn o an P>
Ready = [ & #% 00023 [20iRx28 Tx28 Q[0

Stop the capture and save the decoded
date to a file. Save the file name -

My _sample_data.dat in the
C:\Advisor\GELan\Data directory. Type in a
descriptive comment for the file. Click on the
Decode Data box and double click on the End
Record value. Enter 100 to save only the first
100 records in the file.

 Intemet Advisor LAN - Gi
Fun Yiew GoTo Setup

Open (Load Dats)

Glose

Mg (Feplace Corfig)

Dovinlaad

Wim =l

dmall dest
small dest
Multi dest
Hulti dest
Eroad dest

Chl+D

IP Header
[TP: Version = 4

[IF: Header length = 20
[IP: Type of service = 0
TP : 000, . Preced
IP: ...0 . Delay
TP - Throne

4171

Record #3 (Port &
00 00 00 00 00 33 1f
00 Ze 00 00 Q0 00 1e
00 03 00 00 Q0 00 00

KN

Save the cunent data and configuiation i

[Stopped : Decode]
Window Help

<x %% ETHER

2w et ] Tine. .
I Hex @ ASCH O EBODIC | Fiter Sesch. | Fepes

Oversrc -» Overdest Proto=IP

dezt FProto=TF Ir

Small
i sre -> Mu
Saveds _____HEH i_src -> Mu
Saven 3 Data ~ Rraad
T[]
abo_datal.dat StatsLog dat
enchdat [#] TFGen.dat =
dat13.dat transmit dat
DUT dat tt dat
newdat.dat
Receiver dat
File name: — [My_sanople_data dat Save |

Save as ype: [Data Files [".dat)

Comment:

[sample data file for Edit and Replay

——

Save Opl

Or/Off | Data Tupe:

| StanRecord | ErdRecord | =

Configuration
Decode Data

Line Vital Statistics
Capture Filters Config

KX X

Traffic Gen Configuration

-
1

bl]
ole

Tz20




Example File

Sample Tests
Editing and Replaying Captured Frames to Verify Network Operations

Editing and Replaying Captured Frames to Verify
Network Operations

Using the Edit and Playback functions in the Gigabit Ethernet Advisor is a
feature that lets you

e capture data
e edit that data
e retransmit that data on the network

This example illustrates how you can use the Gigabit Ethernet Advisor to
download a previously saved data file, edit existing frames, and play them back
onto the network.

The data file used in this example was created in the previous sample test -
Stress Testing network devices using Traffic Generation.

To begin, you need to have a Gigabit Ethernet Advisor (and have it plugged in),
have the necessary cables, and turned the Advisor on.




Sample Tests

Editing and Replaying Captured Frames to Verify Network Operations

Ethermet AUI L4
Ethemet Internal MALL - ¥

Fast Ethernet L4
FDDI DAS +
FDDI 545 3
FOOITP 4

Token-Ring 16 Mbps 4
Token-Ring 4 Mbpz 4

Ltilitie:s: r

|
Utiliers
% Programs
% Documents »
@ Settings »
3 Eind »
& Help

E Bun...

@ Shut Dawn,..
i stant

ATH Analysis

3

DEMO Gigabit Ethemet

application.

{ Internet Advisor LAN - Gigabit - [Idle : Confi

Start the Gigabit Ethernet

Look in the online help for the
Rx/Tx: Port A connection
diagram. This is the type of
connection to use for this

test.

@ Connect the Gigabit
Ethernet Advisor to
the network.

Lat Fle Run View GoTo Setun Window NS
All B == [~
Al

About \.«E

(Tntgitace | Copture Fiters | Log | Trefic Gen | Simple

Data Source
’V & Network £ Fie

- Link Auto-Negatiation Optians:

Aute-Negotiation is not possibls in the curent
softnare version. Future revisions el allow config
of Auta-heqoliation parameters. Curently, the
autonegoliation phase is bypassed and the Ik is
assumed o be up.

) itz ) Forced |

- Moritor Optiors

Moritar Periad [hhkemm) 020 [0

Menitor Type | Continuous -

Help Topics: Gigabit Ethernet Help

Contents Index | Find |

1 ype the fist few leters of the word youtie laoking for.

[connection diagrams Fis/Tn Port &

2 Click the index entry you want, and then click Display.

Connection Diagrams

Py Pass Thiough:

Connection Mode

Conterits

Continuous T ssting

ata

Data Source

data, log

data Download Data

Cret
encapsulstion

Decodes

Decodes

Y

=]

Tiaffic Gen Frame Propetties Details
cornecting to the netwark

Benchmark: Ports & & B
; Ports & & B

List Help topics

the displa,

=

Rx/Tx Port A

The Internet Advisor acts as & standard device connected to ancther gigait device,
This connection is used to generate traffic or fo stress test a device. For montoring
a network with this connection, it is achisalile to connect to a disgnostic port that
mirrars traftic on sl o some of the ports of & switch,

P Mote - This must bethe selection if you will be deing traffic gensration

= =
Port A
@®

LAN
Equipment
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Sample Tests
Editing and Replaying Captured Frames to Verify Network Operations

C onfig ure the : Intemet Advisor LAN - Gigabit - [Stopped : Configuration]

Gigabit Ethernet 2 B BEFE
Advisor.

 Intemet Advisor LAN - Gigabit - [Idle - Configuration]

Download the file -
My_Sample_data.dat
to the to the buffer.

Fix Pass Thiough: Ports & &B 7|

Py

==

Err—- —_,_,_—
You can find this file in the = (]
C:\Advisor\GELan\Data

directory if you performed
all of the steps in the
previous sample test.

e (Il o & @
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Sample Tests
Editing and Replaying Captured Frames to Verify Network Operations

@ Select the Decode
Port. Al Bl
09:42:42.11688133 EI 1 jﬂl Rec 8 Time. Print.

(| ||F Summey P Detsled @ Hex @ asol © EBeDIC [ Filen. || Seach. [ feoca |

 Intemnet Advisor LAN - Gigabit - [Stopped : Decode]
I# File Aun Yew GoTo Setup Window Help =12

| B m=fE ] S

([ || Suwmmay [ Detaled I Hen @ sl C EBCOIC [ Fiber. |[¥]  Seach. | fees ||

Frame te Time c Destination
11024 08:42:42 116617167 iner sre 195.26.130.5 ETHER
2 1074 09:47:47. 716081391 incr_src 155.26.130. 6 ETHER
3 1024 08:42:42.116881423 incr src 195.26.130.8 ETHER
4 1024 08:42:42.117145647 iner sre 195.26.130.7 ETHER
5 1024 09:42:42.117145678 incr_src 195.26.130.7 ETHER
§ 1024 09:42:42.117409903 incr src 195.26.130.8 ETHER s
KT | _'I;I?
Record #2 [Port A Transmit) Captured on 10.06.98 at 09:42:42.116881391 Length = 1024 il
777777777777 ETHER Header -—--——-—--——-
ETHER: Destination: incr dest [00-00-00-00-00-88)
ETHER: Source: incr_src (00-00-00-00-00-T77)
ETHER: Protocol: IP
ETHER: FCS: 2BER44AR [ |
. ey
Record #2 [Port A Transmit) Captured on 10.06.98 at 09:42:42.116881391 Length = 1024 il
00 00 00 00 00 88 00 OO 00 00 00 77 08 00 45 00 w..E.
03 ee 00 00 00 00 le 06 45 de 07 07 07 07 3 la
82 06 Q0 00 00 00 00 0O Q0 00 Q0 00 00 00 00 0O ..
00 00 00 00 00 00 0O 0O 00 00 00 00 00 00 0O DO ... L.......
4 (oo o o e e o chonn onon onmn e an 254
Ready = (' % 00023 [ZUdRx28 Tx28 (@ [D

Stopped : Decade]
[¥ Fle Bun Yiew GoTo Setup Window Help =13/ x|

B ]

& B
= K| 2 m| Rt Time Piinl...

e[| [P Summay ¥ Delsled ¥ Hex & AsCl C EBCDIC Fite. |[¥] Seach. | fiepeat | |

Edit frames on the p
ool dest ETHER
Port A transmit side. b
E Datalengtht [252 5 Dverwiite ¥ Good FCS Delets Lin(s] ARl
E  Inset/Delete wEE O
Hex [Detailed - ETHER
ORE e — ETHER Headsr ————-——] V=
—— |FF FF FF FF FF FF ETHER: Destination: FF—FF-FF—FF-FF-FF T =
RECOT | EE EE EE EE EE (E ETHER: Source: EE-EE-EE-EE-EE-(E
08 oo ETHER: Frotocol: IP
L P — iP Header ——————-—— —
. Version -
ETHER 1P’ Header length = 20
ETHER: | oo IP: Type of service = O
ETHER 1P: oo Pracedsncs = Routine(0
P IP: ..o Delay - Hoxmal (0) V=
Ll | IF: ... 0... Throughput - Normal (0 21
Reco IE: 0.. Rsliability = Normal { 258 2
00 2E IP: Packet length = 46
£1 |00 00 IP: Id - 0
o0l |00 a0 IP: Fragmentation Info - 0x0000
o IP: [ Don't Fragm
IP: 0 Mors Fragme
[ IF: ..0 0000 0000 0000 Fragment of H
- P B Tine 10 Live - 90 = ., Seethe online help for
! | M loreo e more information about

Frevious Frame | est Frame Apply Close ediTing frames.
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Sample Tests
Editing and Replaying Captured Frames to Verify Network Operations

! Internet Advisor LAN - Gigabit - [Stopped : Decode] [_[5]x]
Set up the i Fle Run View GaTo Setp Window Help =18l x|
replay PO T ol =

parameters you [zsasmmmms | | || Rect| Time P

Wa nt [0 use BE|=|p “7 Summary [ Detsled ¥ Hex i ASCI © EBCDIC Filter. Search. FEneat

iInteinet Advisar LAN - Gigabit - [Stopped : Decode]
[ Fie FEun View GoTo Setp Window Hep NEH|

E
D B e ] |
i 13.0836.00000000 1 « ~Frame
Mocoa 7 O] e|[| [ Summay P Deta € Enire Buter Fepest
Record #] | & Frames 1 Through 1
riee: ned 163 L3003 _N;fdﬂep\aytnnlmunusw %ETHER
ETHER: o 2 1518 13:08:3 & Regl h— - HAC
. na-. * Feplay imefs]
ETHER: Pr 3 512 13:08:3 - ETHER
g 4 512 13:08:3 Delay Belnieen Acpla ETHER
3 3 1024 13:08:3 | € Use Minimum Delay ETHER
Record & 6 1024 13:08:3) || @ (i teisyet 2 Miliseconds | = 1 ETHER
T 1074 13:0R:3 7 RTHRR
‘ ~Tirmin »
£ ff T
00 2e Record #1 [Port Use Buifer Timing 00 Length = 64 B
a0 09 € Multiply Interframe Delay By i
o0 oo |-~ ETHER Heade | ¢ Divide Interfiame Delay By |
S 0 [ETHER: Destination: win d | @ Fixed  [interiame Delay =lp [Miliseconds x|
Edithe curent|PTHER T Sourees min sre 1010~ o ipapon i
ETHER: Protocol: IP
ETHER: FCS: S4COF10A (A,
K| LT |
Record #1 [Port = | = 00 Length = 6d -
2l (o
00 00 00 00 00 22 00
00 Ze 00 00 a0 00 1le
D
02 02 00 00 00 00 00 I
‘4 i 454
Fieady [0 1 [ o004 (U Re00 Teo0 |

See the online help for mare information about replay parameters.

{Internet Advisar LAN - Gigabit - [Stopped : Decade]
Eun View GoTo Seup Window Help MRS

2l BT - o | |

[13:08:36.00000000 1 ~Frame &
& Eniie B
Replay (send) these "\  B[s|iv| ¥ Smnay Fos . 000 s e ||
frames out on the | o
network T— 1 o £ ey Connuousy ETHER
. Z 1318 F Fig l1— = MAC
3 512 e fmele ETHER
4 512 - Delay Eetween Fiepla ETHER
5 1024 s i Dy ETHER
\l10i4 & Use Bl B Millseconds _~ 1 ETHER
T N4 13:0A: 7 2 FTHRR
‘ ~Timing r~
Record #1 \Dort A || £ Use BifenTiig 00 Length = 64 -
5 il Htei=me Dty B 3
ffffffffffff ETHER HENade| | € Bivide Irfeifiane Delay By fi
ETHER: Destination: mimNI| & Fiedl  [Wieeme Doy 2] [355 [Miliseconds =]
ETHER: Source: min sre [ON| & o o
ETHER: Protocol: IP _ Illzam
ETHER: FCS: S4COF1BA N s
K| P\olaying Centinuausly - Iteration 47 - Transmitting Frames e
Record #1 [Port A 00 Length = [ -
S| Stop
00 00 00 00 0O 22 00
00 Ze 00 00 &0 00 1le
D
02 02 00 00 00 00 00 =
Feady = (& &% (00034 U6 R:00 Tx00  [© [
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Sample Tests

Verifying a new Bridge is operating up to RFC1944 Standards using the
Benchmark Measurements

Verifying a new Bridge is operating up to RFC1944
Standards using the Benchmark Measurements

The Benchmarks measurement has been designed to help network equipment
manufacturers run repeatable, defined, standardized tests while developing or
modifying their equipment.

This example illustrates how you can use the Gigabit Ethernet Advisor to
automatically run the RFC1944 tests on a single piece of equipment such as a
bridge or router. Some conclusions you want from a measurement like this might
include:

¢ check for connectivity

¢ determine the maximum throughput (in frames/sec) for a given device
¢ measure the time for particular sized frames to go through a device

¢ look at the percentage of frames lost during a certain amount of time

To begin, you need to have a Gigabit Ethernet Advisor (and have it plugged in),
gone to the device you want to test, have the necessary cables, and turned the
Advisor on.

Start the Gigabit Ethernet Ethemet AL
appllcatlon. Ethernet Intemal MAL

Fast Ethernet

FDDI DAS

FDDI 545

FDDI TP

Taken-Ring 16 Mbps
Token-Ring 4 Mbps
_ | 5 utiities

e 3 ATM Analysis \ DEMD Gigabit Ethernet
Lltite > s 3
Programs
=% Documents
Settings
) Eind

& Help

ﬂ Bun...

@ Shut Diown...

* ¥ ¥ v v v v v v

5 N Giigabit Ethernet
WAN Analpsis ¥
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Sample Tests
Verifying a new Bridge is operating up to RFC1944 Standards using the
Benchmark Measurements

I_U 0 |( in the 0 nline i Internet Advisor LAN - Gigabit - [Idle : Configuration]
help ](Or the LAH File Aun Yiew GoTo Setup Window

Benchmarks: Ports A 2 B[] Wl =[] <
& B connection. ! =

Help Topics: Gigabit Ethernet Help HER

Conterts Index | Find |

1 Tupe the fist few letters of the word youre lookj Ethemnet Help [C[o[=]
Berchmarks - Ports A & B

2 Click the index entiy you want, and 1

Benchmark: Ports A & B

g:iilmarks The Benchimark mode is used to run the RFC1944 sutte of tests on a digabit device.
RFC1344's purpose is to autornatically run the RFC1944 tests on & single pisce of
eguipment, such &5 & switch. This mode is designed to help network equipment
manulacturers run repestable, defined tests while developing or moditying
equipment

Benchmarks Measurement
Benchmarks Ports 4 & B
Benchmarks Frame Loss
Frequency
Latercy
Dverview
Browse Bar
Buifer
Capture Fiers
Character Tables
SEll
EBCDIC

Connect the Gigabit Ethernet Advisor Confguetn,
to the network and/or equipment you

want to verify.

P Hote - The user interface is iimited o only Benchmarks will un

= =
Port A Port B
® @

- Device ’E

under
T test R

LA File Run Wiew GoTo Setup Window Help

A m |

i Internet Advisor LAN - Gigabit - [Idle : Configuration]
LaN File Bun Yiew GoTo Setup Window Help

AL ] o ] e
| HE T = E

Inierface | Capture Fiers | Log | Full Traffic Gen | Simpl Traffic Gen |

Data Sourc: ~Physical Connection
’V &) Hetyork € e ‘ Connection Made:
Configure the physical
connection to Benchmark: Ports
A & B.
toniter Optian: ~ Transmit Password
Monitar Type | Continuous vl
Configure Transmit Password... I
Maritor Period (hih:mm) lﬁ g W 2
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Sample Tests
Verifying a new Bridge is operating up to RFC1944 Standards using the
Benchmark Measurements

i Internet Advisor LAN - Gigabit - [Idle : Configuration]
LAd File Bun View GoTo Setup Window Help

All mji]

\ Internet Advisor LAN - Gigabit --> DEMD <-- - [Idle : Benchmarks]
=l File Fun Yiew GoTo Setup ‘Window Help

Open the Benchmarks A BT mEEE K]
measurement. I =1k = i

View Results of.
@ Throughput ¢ Latency ¢ Frame Loss |

Quick Testl Stop I Options... I

/'_ []
Frame Size Maz Frame Rate Throughput
(bytes) (Frames?s) (frames?s)
ha 1499098 i Test not started or interrupted
@ Perform a fast 128 844534 452800
connectivity test 256 452098 as1100
before you start the 512 234962 231400
full Benchmark 1024 119731 118200
measurement. 1280 96153 96800
1518 81274
@ Type in the password - Enter Transmit Password The Advisor prompts you to enter a
advisor - and select 0K password before transmitting data

| T t unauthorized franzmi th
to continue. (See the B on the network.
online help for more canlinue.

information about Password
passwords.)
0K I Cancel |

i Internet Advisor LAN - Gigabit -->» DEMO <-- - [Idle : Benchmarks]
=1 File Fum View GoTo Setup Window Help

| = Pl e | e [

Yiew Results of
% Throughput © Latency  Frame Loss |

Options.

The Options menu is
where you change
any of the test

Seloot Bonchmarking Options =]
parameters. Device Unnder Test ~ Trisk
EErE Rtz [ Send leaming frames before tisls? Test nat started or interrupted
[Paddesses | ¥ Runalltests? & [frougipul © Loy € Fane Lo

Ao TR H Dustions [ Thoughput ipelminand =] [5 sec
Destination [TBT31T B Nurber of Latency Trisls |1

- Ethemet Addresses - Frame Sizes [octets] |~ Frame Loss Load Levels

64
Souice | 00G0-b03-De-0f _| ;gé — |
T clete
Destination | 00-60-0013-0=-0 | %ga =

| Carcel |
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Sample Tests
Verifying a new Bridge is operating up to RFC1944 Standards using the
Benchmark Measurements

\ Internet Advisor LAN - Gigabit —-> DEMO <-- - [Idle : Benchmarks]
=] Fle Bun Yiew GoTo Setup Window Help =1

A m|T] = N
[ =15 SN e Erol

View Results o
& Throughput © Latency © Frame Loss ‘
= Throughputvs. Frame Size
St t th T T e 1 I Stop | [Iptions.. 1500000 |_00|( at Ihe
: arh e ) 0 T measured
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Declaration of Conformity

DECLARATION OF CONFORMITY

according to ISQ/IEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Co.

Manufacturer's Address: Network Systems Test Division
5070 Centennial Boulevard
Colorado Springs, Colorado 80919

declares that the product

Product Name: Gigabit Ethernet interface

undercradle for Internet Advisor LAN
Model Number(s): HP J2901A
Product Option(s): 001, 1A3, 250, 8ZE

conforms to the following Product Specifications:
Safety: EN 61010-1:1993 / IEC 1010-1:1990 + A1+ A2

EMC: EN 55011:1991 / CISPR 11:1990 (Group 1, Class A)
EN 50082-1:1992
IEC 801-2:1991 4 kV CD, 8kV AD
IEC 801-3:1984 3Vim
IEC 801-4:1988 0.5 kV Signal Lines, 1 kV Power Lines

Supplementary Information:
The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE marking

accordingly.

"The product was tested in a typical configuration.

Colorado Springs, CO 12 March 1998 Mﬁ ’

Bob Eatdn / Quality Manager
(acting)

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlstt-Packard GmbH, Department ZQ /
Standards Europe, Herrenberger Strasse 130, D-71034 Boeblingen, Germany (FAX +49-7031-14-3143)
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