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WARNING

Safety

Prior {0 operation of the equipment you must examine the instrument and
review this documentation to ensure you are completely familiar with all of
the safety markings and the operating instructions.

This apparatus has been designed and tested in accordance with IEC
Publication 348, Safety Requirements for Electronic Measuring Apparatus,
and has been supplied in a safe condition. The present instruction manual
contains some information and warnings which have to be followed by the
user to ensure safe operation and to retain the apparatus in safe condition.

The following WARNINGS define operating procedures, practices, etc., which,
if not correctly followed, could result in the personal injury or loss of life.

For protection from electric shock hazard, power cord ground must not be
defeated.




| Operating Restrictions

The following general safety precautions must be observed during all phases
of operation, service, and repair of this instrument. Failure to comply

with these precautions with specific warnings in this manual violate safety
standards of design, manufacture, and intended use of this instrument,
Hewlett-Packard Company assumes no liability for the customer’s failure to
comply with these requirements,

WARNING

Grounding

To minimize shock hazard, the instrument chassis and cabinet must

be connected to an electrical ground. The instrument is equipped

with a three-conductor AC power cable compatible with an approved
three-contact electrical outlet. The power jack and mating plug of the
power cord must meet International Electrotechnical Commission (IEC)
safety standards.

Environment

Do not operate the instrument in the presence of flammable gases or fumes.
Operation of any electrical instrument in such an environment constifutes a
definite safety hazard,
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Dperating Restrictions

Service and Adjustment

Dangerous voltages exist within this instrument. Service and adjustment

of this instrument is to be performed only by {rained service personnel,
Operating personnel are not authorized to rermove the instrument covers or to
perform any internal service or adjustment procedure.

Do not replace components with the power cable connected. Dangerous
voltages may be present even when the power cable is disconnected.

Do not perform internal servicing or adjustment unless another person,
capable of rendering first aid and resuscitation is present.

CRT Handling

Rough handling or jarring of the instrument can break the CRT (cathode ray
tube). The resulting implosion will scatter glass fragments at high velocity.
Removal or installation of the CRT is to be performed only by qualified
maintenance personnel using approved safety mask and gloves.

Unauthorized Service

The installation of substitute parts or the installation of any instrument
modification not authorized by Hewlett-Packard is specifically forbidden.
The performance of such unauthorized service can negate the instrument
warranty or any maintenance agreements.

Return the instrument to a Hewlett-Packard Sales and Service Office for
authorized service and repair.
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About this manual ...

This manual describes the HP 4557A protocol analyzer and explains how to
use and implement the functionality of each feature. It is designed to assist
you in using the protocol analyzer to troubleshoot your network quickly and
efliciently.

This manual is divided into Part 1 and Part 2. Part I is comprised of Chapters
I through 7. Each chapter details different aspects of using the protocol
analyzer. In all cases, extensive use of real applications and examples are
there to assist you.

Part 1 is designed to help you use the instrument with step-by-step
instructions on all basic activities to support your measurement needs.

o Chapter 1, Getting Siarted: Explains how to set up, apply power, use the
front panel, what is on the rear panel, how to use side panel, how to
manage your storage devices, and how to move in the user interface,

s Chapter 2, Analyzing Live Data: Explaing how to write programs to
capture live data for monitoring and simulating.

e Chapter 8 Analyzing Captured Data: Explains how to evaluate data that
you have captured. This chapter offers extensive use of the Examine Data
menu and how to make specific measurements in all of the display formats.

o Chapter 4, Making a BERT Measurement: Explains how to make BERT
measurements, both local and remote and how to interpret the results.

e Chapter 5, Transfer and Control in Remote: Explains how to connect and
make remote measurements for both the controiler and slave.

e Chapter 6, Transfer and Control in Remote: Explains how to use the HP
495TA as a terminal emulator using the VI'100 application.

e Chapter 7, Printing a Havdcopy: Explains how to print your results,
menus, and measurements to an ASCII printer.
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Onerating Restrictions

Part 2 is a reference section to this manual, This section explains, completely
and technically, all functions and how to implement them,

Chapter 8, Programming Reference: Details all prograraming commands,
where they appear, and how to implement them. This chapter also
contains examples with some tips {o expand your programming needs.

Chapter 9, Sefup and Line Parameters: Explains how the HP 43857A
implements all line parameters and the best fechnigues to set the protocol
analyzer to conform to the line,

Chapter 10, Supplied Scftware: The HP 4957A is supplied with several
ROM based applications, as well as the utility disk with several more
frequently used applications. This chapter explains how and where fo use
them.

Chapter 11, Softkey Reference: Explains what each softkey is used for and
where to find them.

Chapter 12, Specifications and Accessories: Lists all of the instrument
specifications, operating characteristics, additional options and aceesories
that are available for the protocol analyzer.

Chapter 13, Evror Messages: Error messages and corrective actions.




WARNING

CAUTION

Printing Conventions

In all cases, throughout this manual, softkey labels are shown in
inver exactly as they appear on the screen. Hardkeys that are on
the keyboard are represented in standard (Keycap).

In some cases, you must press two keys simultaneously, such as {(CNTLY Q).

If certain actions present a danger:

An operating procedure, practice, ete., which, if not correctly followed,
could result in personal injury or loss of life.

An operating procedure, practice, etc., which, if not strictly observed, could
result in damage to, or destruction of, equipment or software.

H additional or background information is appropriate or necessary:

Boxed information

Explanatory comments or supplementary instructions are presented in boxed fermat.
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Getting Started

The HP 49574 is a lightweight, general-purpose protocol analyzer that you
can use to troubleshoot and maintain your network, anticipate trouble spots,
and minimize down-time. It can be used to test your ievel 1 connections,
level 2 data links, and level 3 packets. You can make measurements, run tests,
and replace network devices through interactive programs, either locally or
remotely.

Use this manual to learn how to use the HP 4957A. You can follow the
step-by-step instructions in the first seven chapters and learn the user
interface. The remaining five chapters offer detailed information and help for
compiex problem solving.

Chapter 1 explains how to use the protocol analyzer to better manage your
data. You can:

Unpackage the HP 4957A

Plug it in

Change the fuse

Select the physical interface

Hook up external video if you want a larger display
Manage all memory and disks

Maintain the disk drive

¢ & & & B 8 @

There are several functions you must be familiar with before capturing
and evaluating data. As you use the protocol analyzer to capture data and
troubleshoot your network you accumulate large amounts of data that will
become cumbersome to work with. In this chapter you will learn how to
maintain the protocol analyzer and manage your data.
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Initial Inspection

Inspect the shipping container for damage. Keep it until the contents have
been checked mechanically and electrically. Pay close attention when
opening the shipping container. Make sure you have received the entire
shipment with all appropriate options and manuals. The standard HP 4957A
is equipped with:

RS-232C (V.24) cable

RS-449 Y-cable

V.35 Y-cable

Protective Front Panel Cover

Jumper wires for the RS-232C (V.24) breakout box
Operating and Reference Manual
Datacormmunications Test Library

Utility Disk

Notify the nearest Hewlett-Packard service representative if the contents are
not complete or there is apparent mechanical damage or defects. Keep al}
shipping materials for the carrier’s inspection. The Hewlett-Packard office will
arrange for repair or replacement without waiting for claim settlement,

s % 8 & © @ 9 ®

Shipping the Instrument

Contact the nearest Hewlett-Packard Field Repair Center or Sales and Sunport
office for complete shipping instructions if you must return your protocol
analyzer for service,

Transportation Disk

Aiways transport the HP 4357A with the veliow plastic transportation disk installed.
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" Front Panel and Keyboard

The front panel and kevboard make the HP 4957A protocol analyzer easy o
use.

Display

The five inch sereen displays 16 rows of 32 characters (unless you are
using the VT-100 function). Softkey labels occupy the bottom two lines and
correspond to the six unlabelled keys on the keyboard.

Disk Drive

The 3 /5 inch floppy disk drive is on the front panel for direct access and
convenience.
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Getting Started

Front Panel and Keyboard

R§-232
RS-449

External ‘

inferface /

Contrel Key

ESC Key
More Key
Exit Key

Cursor Keys

Figure 1-1. HP 4957 A Keyboard and Front Panel
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Getting Started
Frant Panel and Keyboard

LEDs

The HP 4957A has 10 pairs of LEDs to indicate lead status for all internal
interfaces. Four LEDs indicate which interface is active; RS232, RS-449, V.35
or external. The last LED indicates if the protocol analyzer is operating in the
remote mode.

Keyboard

The keyboard is similar to a conventional typewriter keyboard. The
keys are used for capitalization while the key allows you to enter
control characters directly from the keyboard.

Beside the six softkeys are the (MORE} and (EXIT) (HALT) keys. Press
for an extended selection of softkeys. MORE is displayed in the lower right
corner of the screen. Press to back up a level in the menu structure or
exit certain application programs. In the top right corner of the keyboard arc
the cursor movement keys used to move the cursor in the direction of the
arrow between felds in the menu screens.
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Side Panel

The side panel of the HP 4957A is used to connect to an RS-232C/V.24
network. The connector on the right of the panel is used for a direct

connection to the network, and the connector on the left of the panel is used

t0 connect through the 25 pin breakout box.

Breakout Box

The breakout box provides cross-patching, line-forcing, and monitoring
capabilities for all RS-232C/V.24 lines. The switches isolate lines.

All 25 pins are brought out for jumpering on either side of the breakout
switches. If your network cable has different pin assignments from the
interface standard, use jumper wires to connect the interface lines to the
desired pin on your cable.

Mark/Space Indicator

Jumper any pin to this indicator to determine the state.

Source Voltage

You may set any signal line on or off by jumpering to the available source
voltage; +12 volis, or -12 volts.




Getting Started
Side Panel

Disconnect Switches

Pins 2, 3, 4, 5, 6, 8, 15, 17, 20, and 24 can be individually disconnected from
the data link by switches. This lets you isolate non-driven interface lines
frora the HP 495T7A. Non-driven lines may develop crosstalk noise that can be
mistaken for transitions by the protocol anatyzer.

Cpaned Closed
[

MARK SPACE

Source

Opened Closed

5

Signais to/trom G

Analyzer & LED's ® O

S0 RLREE

HLHOBOCDORD

GO IBOOG
DO DHOLOO

:
:

RS - 232C/V.24
Figure 1-2. The HP 4957 A Side Panel
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Rear Panel

The rear panel of the HP 4957A contains the V.35 and RS-449 interface
connectors, external interface connector, remote/printer cable connector,
external video BNC connector, and power switch,

lateriace Pod Cabls

O
—
® I cn—

WARMN [HG:1 Per cocahussd oigatnst Sra

rstostien:
lnirecd, foplaet Wi Roto of Sune Sou wel P, C::)

WARN NG Saintain prosm % ovisd clostrin shesi

Figurs 1-3. The HP 4957 A Bear Panel

To change the fuse:

. Unplug the HP 4857A and remove the power cord.

. Insert a small screwdriver in the slot at the top of the power switch and

gently pry the cover from the switch.

. Pull the gray fuse holder and replace the fuse. Use a 0.6A, 250V fuse for

replacement (HP part number 2110-0758).

. Insert the fuse holder and close the cover. Make sure the arrows are facing

the same direction as the two arrows on the cover.




CAUTION

Applying Power

Connect the HP 4957A to any AC power source from 90 to 264 volts and 48
to 66 Hz. An appropriate power cord is packaged with each analyzer. If your
protocol analyzer has the wrong power cord, contact a Hewlett-Packard Sales
and Support Office.

Grounding Requirements. The HP 495TA is equipped with a
three-conductor power cable that grounds the protocol analyzer when
connected to an appropriate power outlet,

Do not operate while connected {0 line power with no ground protection.

To turn the analyzer on:

1. Connect the AC power cord to the HP 4957A power cord connector and to
an AC power source.

2. Set the power switch on the rear panel to the (1) position. After the
protecol analyzer has completed the power up process, it should display
the top level menu indicating that the instrument has passed a verification
of its internal circuitry.
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Applying Power

CAUTION

To turn the analyzer off:

To save setups, go to the top level menu before turning the instrument off.

Otherwise, the analyzer may reset to default parameters when you turn it
back on.

» Set the power switch on the rear panel to the (0) position from the Top
Level Menu.

Hewellet - Packard

foR

K01

Figure 14, The Top Level Manu
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" Selecting the Physical Interface

The HP 4957A can accommodate internal interfaces and external interfaces.

To select the interface:

1. From the top level menu press |

2. Press

3. Press the softkey corresponding to the interface you want {o use.

The HP 495T7A has three internal interfaces; RS-232, RS-449, and V.35, The
green LED lights indicate which interface has been selected.

Select Interface Menu

Use Saftkeys to Select Interface
internal AS-232C ]

RHZ3

Figure 1.5. Interface Select
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Selasting the Physical Interface

There are two connectors on the side panel for the RS-252 interface that has
a complete 25 pin breakout capability (see Part 2, Chapter 12, Specifications
and Characteristics). The RS-449, V.35, and external interface connectors are
on the rear panel of the protocol analyzer.

External Interfaces

H you plan to work with X21 or ISON you need te connect an external pod. Make sure you have
setected an external interface in the Interface manu.

The HP 4957A is compatible with all external interface pods used with the HP
4951C and HP 4952A.
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| Connecting an External Interface

To use an external interface, such as X.21 or ISDN, you must connect
an external pod and select an external interface. When you make the
connection, the HP 4957A detects which pod is attached.

CAUTION

To connect an external pod:

Make sure that instrument power is off when installing or removing any
external interface pod. ‘
1. Turn the HP 4957A protocol analyzer power off.

2. Connect the interface pod cable to the interface pod connector on the rear
panel,

3. Tighten the connector screws so the cable will not easily pull off.
4. Connpect the other end of the pod cable to the interface pod.
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| Managing Mass Store Devices and Applications

The HP 4957A has two mass store devices (MSD), the floppy disk and the
RAM disk. Both devices are accessible from the Mass Store menu. The floppy
disk can be used to store data, menus, and applications; the RAM disk can
store applications and menus.

Floppy Disk. A formatted floppy disk has 613 kbytes of memory and is
given in 256 byte sectors (2452). You can use the floppy disk to store menus,
extended menus, application programs, buffer data, and an undefined file
type. The undefined file type indicates that either the application supporting
the file is not 1oaded or that the file is from an unsupported instrument.

RAM Disk. The RAM disk has 128 kbytes of nonvolatile memory for menus,
extended menus, and application programs. This memory is given in kbytes.

Mass Store Menu. The Mass Store menu of the HP 4957A allows you
RAM disk and floppy disks efficiently. Any time you press
the protocol analyzer displays a directory of the active Mass
tore device (MSD). The active MSD is listed in the top right corner of the
display, for example: MSD = Disk or ¥SD = RAM. Also, you can press the
softkey and get a directory at any time.

In the Mass Store menu you can:

Get a directory listing of the active disk

Delete a file from the directory

Recover a file that has been marked for deletion
Rename a file that is on the directory

Format a disk

Pack the disk

To properly manage your mass store devices you must be able to copy the
entire disk contents to another disk. You can do this with the Copy_Disk
Application menu.

® & & 8 & @
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Managing Mass Store Devicss and Applications

To delete a file:

The delete function marks the file for deietion. The actual deletion is
executed when you pack the disk. You can recover the file that has been
marked for deletion by using the Recover function, The file is still recoverable
by using Recover before you pack the disk,

1. From the top level menu, press

2. Move the cursor and highlight the file want to delete or you can enter the
file name from the keyboard.

3. Press and then press | When the operation is complete,
the directory is displayed again. Notice that the file you just deleted has
not been removed but has been marked Del on the far right.

4. Press
again with the file removed.

The directory is displayed

To delete all files on a disk:

1. Mark each file for deletion and press

2. Press or press and reinitialize the disk.

3. If a disk is full with few files the fastest way to delete the contents of the
disk is press
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To recover a file:

This function recovers files that have been marked for deletion. You must
execute Recover before you pack the disk.

L. From the top level menu, press

2. Move the cursor and highlight the file you need to recover or you can
enter the file name from the keyboard.

The directory is displayed
again and the Del in the far right colurnn has been removed.

To rename a file:

1. From the top level menu, press

3. Fill in the new name from the keyboard. You have the option of clearing
and reentering the Comment field,

The directory reappears with the new file name,
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To format a disk:

The HP 4957A uses a unique disk format, Line Interchange Format (LIFY).
You must format disks to be used in this protocol analyzer on an HP 4957A,
49510, 49524, or 4954A,

1. From the top level menu, press

2 Press and then pres;

To pack disk:

The HP 4957A can pack a disk for more efficient use of disk space. This
compresses the data and removes files marked for deletion.

1. From the top level menu, press

2. Press MORE) and press
files removed,

The directory reappears with deleted
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CAUGTION

To copy a disk:

Copy Disk allows you to duplicate the information on your flexible disks. This
utility creates an image copy of the source disk ¢n the destination disk(s).

non-reproducible

Some software applications are net reproducible. They will appear to be copied, but are
non-axecutable. Whes you load this type of application, the HP 4957A displays ‘Application Denied',

Before starting the Copy Disk utility, make sure you are copying t{o a
formatted empty disk that is ot write protected.

The copy disk utility overwrites the destination disk with the
command and any previous information on the destination flexible disk is
destroyed during the Copy Disk operation.

1. From the top level meny, press and then pres
2. Press @ arrow key to move the cursor to COPY_DISC and press

3. Press and then press |

4. Press the
flexible di

5. After installing the source disk, press

key and the display prompts you to install a source

6. Remove the source disk and install the destination disk. Press the
ey, and then press

Onee the source disk has been read, you can make multiple copies of the
source disk. Just insert each destination disk in the disk drive and press the
key, and then the key.
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Loading from Floppy Disk

You can get data in the buffer two ways, capturing live data by monitoring a
- line or by loading data from disk. You can load directly from the floppy disk
to the capture buffer. You cannot store data to the RAM disk, therefore, you
cannot load data from RAM.

To load data from disk:

- Press (MORE} and

. Insert the data disk in the disk drive. For this example use the file

DEMO.DATA on the Utility Disk.

The protocol analyzer displays the

directory of the seiected MSD.

3. Press (¥} to move the cursor to the file DEMO_DATA.

5.

The protocol a.nalyzer returns {o the disk directory when

The dlrectory lists the file name, file type, and memory that is used. The
DEMO.DATA file is 32 kbytes (16 blocks) of data.
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To load an application:

To place an application in the RAM disk, you must load the application from
the floppy disk, place it in memory and then copy it to the RAM disk,

1. Insert the application disk in the disk drive.

2. Press and ] The protocol analyzer searches all mass
store devices for available applications and displays a directory of all

devices and applications, Figure 1-6 reflects the ROM applications and the
HP 4957A Utility Disk.

3. Press (v} until you highlight the application you wish to load and press
. The application is now in memory. Press to return to the

to select the RAM disk as the active

You must enter a name for the
ptional comment,

Application Load
KName Location
IPARS__MEC Disk
DCE_ BERT Diak
X.25__Fliter Disk
DEMO_DATA Disk
COPY_DISC ROM
VTI00,_ 8024 ROM
CT_Math ROM
ASYNC__56K ROM
ASYNC_84K ROM

X005

Figure 1-5. The Application Load Menu
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Loading fram Floppy Disk

To back up your RAM Disk:

You can back up your RAM disk using the Archive function. This function
resides in the Copy Disk utility. Archive creates a disk image of the entire
contents of the RAM disk and writes it to floppy disk. Restore copies your
archived disk contents back to the RAM disk.

Archiving. The protocol analyzer writes the entire RAM disk contents to
floppy disk. The new file appears in the floppy disk directory as file type
4957Archive and takes 513 sectors.

1. Load the Copy Disk utility.
2. From the Copy Disk directory, press (MORE), and press

3. The protocol analyzer prompts vou for a file name. Enter the file name
from the keyboard.

4. Change the Comruent field (optional).

5. Press

Restoring. The protocol analyzer loads this file in RAM disk. Because the file
type is unique, you cannot load this file back into the RAM disk using the
Mass Store menu. You must:

1. Insert the archived disk into the disk drive,
2. Load the Copy Disk utility.
3. From the Copy Disk directory, press and highlight the archive file.

4. Press and
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" Cleaning the Disk Drive

The disk drive does not need routine preventive maintenance, however, as
with any mechanical device i can get dirty. A dirty disk drive usually means
dirty heads that can cause excessive read errors from z disk.

Use a head cleaning disk (such as HP part number 09122-89415) to clean the
heads of the HP 4957A.

To clean the disk drive:

1. Turn the analyzer off and remove any floppy disks that are in the disk
drive.

2. Turn the analyzer on and reset the menus.

3. Press and then |

4. Insert the cleaning disk in the disk drive.

5. Press to activate the cleaning process.

An on-screen message indicates the cleaning disk is a single-sided disk. The
disk drive light will be on during the process.

Disk Out

The message Disk Out will blink on the screen indicating there is ne disk in the drivg,
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" Resetting to Default Parameters

Once an application is loaded, you must reset the application before the

- softkey reappears on the top level menu. When
ou can load another application.

To clear the buffer and application memory:

L. From the top level menu, press and

2. Press

3. From the top level meny, press and :

: 0 remove any application programs.

4. Press

Reset ts Destructive:

User menus and deta are
initlalized to their default
state. Active applications
can also be removed.

Hit the EXIT Key to abort menu

Figure 1-7. Ths Reset Caution
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Connecting an External Monitor

The HP 4957A has an external video connector on the rear panel. This can
be used to connect a larger video monitor if you need a larger display. The
monitor shows exactly the same data that is on the protocol analyzer display.

To connect an external monitor:

1. Connect a 754 coaxial cable with BNC connectors to the video output of
the HP 4957A.

2. Connect the other end of the BNC cable to the video input connector of a
video monitor.

The external video connector is on the rear panel of the HP 4957A.

Vides Menitor

It i highly recommanded thet a video masitor is used lsuch.as the HP 82813A) instead of a stendard
television. The HP 4857A displays 100% of the signal, a standard television senly displays 90%. You
wili not see the entire signal on a television monitor,

The HP 4957A implements the RS-170 electrical characteristic for
monochrome video monitors of 525 lines per frame, 60 Hz refresh rate, and a
horizontal scan rate of 15.75 kHz.
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Analyzing Live Data

The most common method of analyzing live data is simpiy to hook up to a
line and watch data as it scrolls across the display. This shows that the line
is active and there is data. While you are monitoring, the protocol analyzer
is constantly filling its internal buffer. This data is available for post-run
analysis, However, this is not always an effective technique to evaluate the
data and troubieshoot the network.

Besides simple monitoring, this chapter explains how o develop and use
monitor or simulate programs for more complex analysis. Examples are
shown that you can use for specific applications. The programs are entered
in the Monitor and Simulate menu and are executed from the Run Menu.
After executing the programs you will learn how to store them for later use
and how to save instrument configurations that were used to develop the
programs.
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Using your Protocol Analyzer Efficiently

An effective method to analyze data is to tell the HP 4957A to look for specific
events. You can filter unnecessary events and selectively store to disk. The
protocol analyzer can ‘trigger’ on pertinent events and accumulate data that
is useful for analyzing. This technigue capfures data and makes more efficient
use of the buffer.

The HP 4957A can be used efficiently if you:

» Write monitor or simulate programs and observe specific events that cccur
on the line.

+ Load saved programs from RAM or floppy disk and reuse them without
rewriting.

Using programs to test your line will maximize the use of your protocol
analyzer.

HP Programs

A Data Communieations Test Library is provided with the HP 49574, This Library consists of programs
that you can use to make common tests of your line. These tests can be loaded and used as they are,
or you can customize them for your own specific needs.
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Analyzing Live Data
Using your Protocol Analyzer Efficientiy

Ease of Programming

The capability to select trigger events allows you to efficiently analyze

the data that you are capturing. Triggering is the basis for programming,
Triggers are the events you want the protocol analyzer to look for, such as
characters, lead changes, or errors.

Once the analyzer finds the designated event; it can:

beep

highlight the event in the buffer

count events

measure time between events

send data and set leads (simulate mode only)
display a message

start or stop the disk

d @ & @ & & @

Defining Triggers

Triggers must be defined as a reference point. You can define triggers with
‘when’ statements in your programs. The ‘when’ statement is used in
conjunction with the desired trigger action.

You must tell the analyzer precisely when to start or stop an action or the
measurement may be misleading or inaccurate. To use a trigger event as a
point of reference, action commands must follow ‘when’ statements. For
example, to start a timer when a certain event occurs, place the ‘when’
statement first,
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Setting up to Monitor

Monitoring the line is a non-intrusive method of seeing what data is on the
line. In this manner you can sample the data and look at it without disrupting
the data stream. The connection requires both ends of the Y-cable on the
same node. This places the protocol analyzer in a non-intrusive position to
sample data.

The HP 4957A can be set up by using Auto Configure. This tells the protocol
analyzer to evaluate the line parameters, make the necessary interface
settings, and begin monitoring. Auto Configure works with most protocols
and data codes, however, it may not find all the parameters if the protocol

is nonstandard, there is insufficient information, or the data present is not
random. If you know the interface parameters, you can set them manually in
the Setup menu.

Figure 2-1. Hock up to Monitor the Line
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Analyzing Live Data
Sefting up te Moniter

To set up to monitor:

1. Connect the HP 4957A to the line using the Y-cable (see Figure 2-1).

2. Turn off the HP 4957A and pod ing an external

interface). Turn on, press
physical interface,

and select the

The protocol analyzer displays a blinking asterisk to
ecking line data. If a good match is found, the protocol
analyzer briefly displays the interface parameters and starts monitoring.

If a good match is not found, the parameters that were previously set are
restored.

Monitor/Simulate Paramster Setup

Protoced Display

Code

Bits/SEC U Err chk Jeig

Parity e Bl
DTE clock s

Mode Sync

Bit senas 0L
Ext Addr [e
Ext St

Figura 2-2, The Setup Menu {typical for BOPs)
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Analyring Live Data
Setting up to Monitor et

4. If a good match is not found or the data is unrecognizeable/inaccurate,

press and then press o make any changes in the
Setup, such as display mode.

5. Make any appropriate changes to the data parameters and press

6. Return to monitoring by pressing

Raview the Satup

While monitoring, you cen, at any time pres to review the current parameters. You
must exit and go to the Setup menu to change the dispiay mode.

While monitoring, all data previously in the buffer is overwritten with new
data.
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Monitoring and Capturing Data

When the protocol analyzer is set up to properly match the line parameters:

® From the top level menu, press ‘

and then press
You can watch the data scroll across the screen.

This may satisfy your needs. However, if you want to evaluate specific data,
you may want to write a monitor program and measure specific events.

To write a monitor program:

The Monitor menu allows you to write programs by prompting you for softkey
selections, For example, the following program measures the time from RTS
on to CTS on,

1. From the top level menu, press Ho

and then (5) (or press RTS), and On. This

defines a trigger event that is satisfied when RTS lead goes on. Press
to start a new Block.

. {(RTN ). This specifies a second trigger

When the second trigger event, CTS going on, is
p, which also stops Timer 1. The result in Timer 1
is the time interval between RTS ON and CTS ON.
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For example: Block 1:

When Lead RTS goaes On Timer 1 staris measuring
then goto Block 2

Block 2:

Start Timer 1

When Lead CTS goes On Timer 1 siops measuring
then goto Block 3

Block 3:
Stop Tests

Notice that the Start and Stop statements are preceded by When. This causes
the HP 4957A to set a trigger on these lead changes when the specific block is
active,

Wonitor

Block 1

Figure 2.3. The Monitor Manu
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Monitoring and Capturing Date

To load a monitor program:

This exercise shows you how to load a program from the Data
Communications Test library (this disk is provided with each HP 4957A).

This program counts the DCE and DTE characters for 1 minute (or 10
minutes) and is useful for checking link throughput, file sizes, etc.

1. Ingert the Data Communications Test Library disk into the disk drive,
2. Press and then press }
3. Press (¥) to select and highlight the program A_COUNTCHAR.

4. Press

The protocol analyzer loads the program and returns to the floppy disk
directory. You must go to the Monitor menu to view or modify the program .

For consistency and simplicity, all programs in this lbrary are stored with a
cornrnon set of data communications parameters. These parameters may be
changed in the Setup menu to suit your system,

Charging Setup Parameters

Changing some parametars, such as Deta Code, Mode, or Character Freming may require correspanding
changes 1o the Monitor or Simulate programs.

The parameters loaded with all Hbrary programs are:

9600 bps line speed

ASCH7, Odd parity for async

EBCDIC, DCE supplies DTE dock for SDLC
ASCIIS, DCE supplies DTE clock for X.25/HDLC

® & @ @
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For example:

Analyzing Live Data
Monitoring and Capturing Data

This program counts the number of parity errors on both the DTE and DCE
lines and keeps track of the time the test has run (in minutes).

Block it
When DTE X
or
When DCE X
then goto Block 2
Block 2:
Start Timer 5
Block 3:
When Error Parity on DTE
then goto Block 4
When Error Parity on DCE
then goto Block &
When Timer 5 is > 59999
then goto Block 6
Block 4
Increment Counter 1
and then
Goto Block 3
Block 5
Increment Counter 2
and then
Goto Block 3

Block 6
Increment Counter 5
and then
Reset Timer 5
and then
Goto Block 2

Timer 5 starts when any character is
sent on DTE or DCE

Timer & counts to 1 minute
{in milliseconds)

Counts DTE errors

Counis DCE errors

Total lest time (in minutes)
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For example: This program measures more than one RTS-CTS delay until stopped.

Block 1
When Lead RTS goes On
then goto Block 2

Block 2

Reset Timer 1
and then

Start Timer 1

When Lead CTS goes On
then goto Block 3

When Lead RTS goes Off
then goto Block 6

Block 3

Stop Timer 1

When Lead RTS goes On
then goto Block 4

Block 4

Reset Timer 2
and then

Start Timer 2

When Lead CTS goes Un
then goto Block §

When Lead RTS goes Off
then goto Block &

Block 5

Stop Timer 2
and then

Goto Block 1

Measures the first RTS/CTS delay

ORs the two When stalemenis

Stops the timer so you can view it
Duplicates Blocks 1 and 2

Timer 1 is reset
Measures the next RTS/CTS delay before

If RTS goes off before CTS goes on,
timers are reset and program beeps

Timer 2 measures and stops

50 you can view it

Returns to Block 1 to capture neat RTS/CTS
delay
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Block 8
Raset Timer 1
and then
Reset Timer 2
and then
Beep
and then
Goto Block 1

The RTS and CTS delay measurements are made by timers ] and 2
alternately. This allows you to view the previous resulis while the current
test is stili being made. If only one timer were used, you would not have had
enough time to timer before it was reset. To view the timers and
counters press ¢ in the Run Menu during run-time. After run-time

press r in the Examine Data Menu.

Live Bata 2-13




Analyzing Live Data
Menitoring and Capturing Data

Level 2 When String

This program counts information frames on the DTE channel. It demonstrates
the capability of the HP 4957A Frame and Packet level assisted programming
softkeys. This allows vou to enter level 2 and level 3 prograras with softkey
assistance.

1. From the top level menu, pres

2. Press - to define a trigger for the DTE.

Monitor
Bilock i

when DTE
then goto Bloek

Figure 2-4. Defining a Trigger
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Analyzing Live Data
Monitering and Capturing Data

- 2 to enter the level 2 assist mode. The beginning of a frame
is dzspla,yed with the start flag and the first address character (in hex).

4. For this example, the address is a don’t care. Press D

Montter
Block 1

Hhen DTE Pel@intii)
then gote Block m

Figura 2.5, Selecting an information Frame
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D. Press

to select an information frame,

6. The protocol analyzer prompts you for the send sequence number, N(5).
Press

7. The protocol analyzer prompts you for the poll/final bit, P/F. Press

Monitor

Block 1

w¥hen DTE R0} N
then goto Block JHER

Figure 2-6. Defining Poll/Final Bit
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8. The protocol analyzer prompts you for the receive sequence number,
N(R). Press

9. Press (¥] two times to go to Block 2.

10. Press 1 to select counter 1. Enter 1 from the
keyboard.
11 Press a 1, (MORE), and &«

As soon as you make the N(R) entry the eight-bit control field collapses to an
equivalent representation. Notice that a don't care condition is displayed as
an X within a box. This byte represents a control field. The question mark
indicates that there are ‘don’t cares’ assigned to more than one field; N(8),
N(R), and P/F.

Honitor

Block i

when DTE R

than goto Block JE

89 trigs left

maoon

K2007

Figure 2-7. Defined Frame
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For example: Block 1 —
When DTE Rixi?
then goto Block 2

Block 2
Increment Counter 1 by 1
Goto Block 1

This program counts [-frames on the DTE line. If you need to count all frames
on both the DTE and DCE you can add to the program. Compiete Block 2

that corresponds to Block 1, except select an S-frame. Complete Block 3 as a
U-frame.
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For example: Block 1 ——
When DTE Al

then goto Block 2

When DCE 10E

then goto Block 3

When DTE

then goto Block 4

When DCE <17l

then goto Block 4

Block 2

Increment Counter 1 by 1  Counts Iframes
and then

Goto Block 1

Block 3

Increment Counter 2 by 1 Counts S-frames
and then

Goto Block 1

Block 4

Increment Counter 3 by 1 Counis U-frames
and then

Goto Block 1
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| Capturing High Speed Data

High Speed Capture is a ROM based application that is available only in the
HP 4957A with Option 001, You can capture data at speeds above 64 kbps.

o Simulating

Simulating abeve 54 kbps is not supperted,

When the High Speed Capture application is loaded, it replaces the

softkey on the standard HP 4957A. This implies that the
application is a direct replacement for the Run Menu, except at higher speeds.
The Setup meny is changed with the new data rate speeds faster than 64
Kbps.

The High Speed Capture top level menu allows you to select store to buffer
options, data filter options, and interface options.

Monitor meny

When ¢apturing data in High Speed Capture, triggers sre inactive and the Monitor meny is disabled,

Timing resolution is 0.1 msec at all speeds from 64 kbps to 256 kbps.
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To capture high speed data:

PP ', (¥) until you highlight

1. From the top level men

HS_Capture. Press

2. Press and set the HP 4957A to match the line parameters and
display format you want to use. When you select line speed you can make
data rate softkey selections from 72k bits/second up to 256k bits/second.
Press if you need more softkey selections.

Externai clock

i the cleck source is external, Mode Sync, then bits/second does not need to be set.

Protocol Satup

Pratocol Display '

Code i E

Bis/ssc hld LV CCITT

Parity o
DTE clock I8N

Maods

BH sense ]
Exi Addr
Ext Ctri

2

Figura 2-8. Setup Menu with High Speed Capture
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3. Press to go to the top level menu with High Speed capture loaded.
The M softkey has been replaced with

4. Press H to enter the new High Speed Capture run menu.

Mot RS-232

If you try te run the application with RS-232 as the actve interface, the HP 4957A will not let you
gapture data. A warning screen appears telling you that RS-232 is not valid for High Speed Capture.

High Speed Capture Application

Capiure Continously, Capture
until buffer full, Change the
data Filter, Display,
Select the Interface.

Protocol: HDLC
Speed: 256 kbps
Filter: Off
Display: ON

RTS8

Figure 2.8. Selection Screan for High Speed Capturs
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Selections that are available for capturing high speed data are selected with
the following soltkeys:

Capt Cont

Capt Full

Fltr&Disp

Sel Ifac

You can capture data and store to the buffer continuously.
When the buffer becomes full it begins storing at the
beginning overwriting older data. This is referred to as
circular store to buffer.

You can capture and fill the buffer. The HP 4957A stops
storing data when the buffer becomes full (768 kbytes). The
display is turned off while capturing data in this mode.

You can enable data filters that are available in the standard
instrument with the high speed option: lead changes, timing
information, or errors. i you turn off fiming information,
you also turn off leads.

You can select all interfaces. High speed capture cannot be
used with the RS5-232 interface because of the line speed
restrictions. To exit the Select Interface screen and return to
the HS_Capture top level menu, press (EXIT).

You must set the bit rate if you are running asynchronous protocols, or when
NRZI encoded data is to be monitored,

High Speed Capture Limits

¢ Async only uses eight-bit data codes, no parity, no error check, LSB first.

e You cannot store directly to floppy disk while capturing data. When you
store menus to disk, the high speed setup cannot be stored.

¢ Disregard bits/second in the Summary screen (runtime or examine data).

« High speeds present some utilization problems. If you encounter Buffer
Overflow error message, turn off the display.

e If you encounter Receiver Overflow, turn of timing information.

e Time stamps are placed only on start flags. Measuring other characters
return unpredictable results.
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| Setting up to Simulate

Simulation allows the HP 4357A to become one of the devices on the line,
This is the added capability of interactive testing by injecting data. You can
write simulate programs so the analyzer acts as either a DTE or a DCE.

To set up to Simulate:

1. Connect the HP 4957A to the link to be evaluated using the Y-cable (see
Figure 2-10). Turn off the power if you need to connect an external
interface pod and turn the power back on.

- and then press to select the physical
interface. Press two times to return to the top level menu.

3. Press and configure to the line parameters,
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DCE or DIk

Figure 2.10. Hook up te Simulate
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- Simulating and Capturing Data

When the protocol analyzer is set up to properly match the line parameters
you must write or load a simulate program.

To write a simulate program:

For example, in the following program the HP 4857A simulates a DTE. The
program activates the DTR and RTS control signals and then sends data.

1. From the top level menu, press You want {0 simulate a DTE,

therefore, the first line is acceptable. You can press : (¥). (), or (RTN).
All of these keystrokes will work to move the cursor to Block 1.

2. Press (VORD),

and then

3. Press
4. Press (MORE), and then RTS (or (3)), |
5. Press . Fill in the displayed frame (flags and FCS)

with data to send.
6. Press to go to the top level menu.

7. Press and then press

For example: Simulate DTE

Block 1:

Set Lead DTR On
and then

Set Lead RTS On
and then

Send [ABCDEFGH GG
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The FOX Message checks the ability of asynchronous terminals and printers
to receive and display data. The FOX message is transmitted {o the terminal
and the echo from the terminal is checked for parity errors.

For examgle: Simulate DCE

Block 1:
Send THE QUICK BROWN FOX The Fox message is sent
JUMPS OVER A LAZY DOG 012

3456789,

Block 2:

When Error Parity on DTE Wails until a When condition
then goto Block 3 is satisfied

When DCE Sends the Fox message again
then goto Block 1 and restart test

Block 3:

Increment Counter 1 If a parity error is detected
and then

Goto Block 2 Waits for another parily error
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Level 3 Send String

The send command is available only in the simulate menu. The setup
protocol must be either SDLC, HDLC, or X.25.

1.

- Press ;

- Press (MORE]) and

From the top level menu, press and make sure that a
bit-oriented protocol is selected; HDLC, SDLC, or X.25. Press (EXIT).

The first two bytes are . These are the level 2 address and control
bytes, which default to 0. If you move the cursor back these
bytes, you drop out of the level 3 assisted mode. Press L for
assistance in entering these bytes.

Sinulate

F20%

Figure 2-11. Developing & Level 3 Send String
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4. Press Fl. The far right byte is expanded to its binary components. The
cursor is over the left-most bit, prompting vou to enter the Q bit. Press
the 0 softkey.

5. The cursor moves to t}
the D bit. Press the

softkey.

Sinulate

Block 1
send [EETPY 1050

Fhiea btk

K20MA

Figure 2-12. Selecting GF in Level 3 Send String
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6. The cursor now moves to th
mod 128 is 10 binary. Press

it med field. Mod 8 is 01 binary and

7. The cursor now moves to far right and prompts you to enter an LCGN.
This is a four-bit field, you can enter any number from 0 to 15. Type 09
{vou must enter leading zeroes before the 9). The GFI field collapses to
%3, and the next byte appears, prompting you to enter the LCN.

8. From the keyboard, type 155 decimal. You can enter any three decimal
digits or any two hexadecimal digits for the eight-bit LCN field. If you
enter a number greater than 255, the entry defaults to 255. The LCN
field collapses to *g.

Simulatae

Bleck 1

Ll o* 6% 00000000 @

LCN = 158

3 N

Figure 2-13. Mod 8 and LCH in Level 3 Send String
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9. Press Data for the packet type. The right-most bit remains 0 and the
prompt moves left to the three-bit P(S) field. Enter 7 for the P(S).
10. The cursor moves to the fifth bit from the right, prompting you to enter

the M bit. Enter § for the M bif. The prompt now moves to the last three
bits on the left, which is the P(R) field. Enter 5 for the P(R):

11. The packet-iype byte collapses to its hex equivalent, Ag and the cursor
moves to the data field, prompting you to enter text.

I2. From the keyboard type ‘THIS IS A DATA PACKET.

Simrulate

Biock 1
Send "1""'0"0'0.
~ PACKET

%% s THIS 15 A DATA
lslclg

Figura 2.14. Entering Data in & Level 3 Sond String
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For example: This program tests a modem for isolation from the line by simulating a
RTS/CTS delay. Note that all timers are measured in milliseconds.

Simulate DTE

Block 1:

Set Lead RIS On

When Lead RTS goes (On
then goto Block 2

Block 2:

Reset Timer 1 The program loops back to this Block
and then

Start Timer 1 CTS response
and then

Start Timer 5

When Lead CTS goes On
then goto Block 3

When Timer 5 > 2000 Beeps if CTS does not go on in 2 seconds
then goto Block 4

Bleck 3:
Reset Timer &
and then
Stop Timer 1
and then
Set Lead RTS Off RTS is turned off and the test
and then restarted ajfter 30 seconds
Wait 29899
and then

Goto Block 1
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Block 4: Error Block
Reset Timer &
and then
Regset Timer 1
and then
Beep
and then
Set Lead RTS Dff
and then
Wait 250 If CTS does not go on 2 seconds
and then after ETS goes on, the test is restarted
Goto Block 1
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Storing Instrument Configurations and Data

Data, menus, menus and data, applications, and extended menus can be
stored to floppy or RAM disk.

For example;

To store to disk while running:

You can store directly to floppy disk while monitoring or simulating under
program control. Each ‘start’ and ‘stop’ command is effected when it satisfies
the associated trigger condition.

1. From the top level menu, press }

and (ETN).

Block 1
When RTS goes On
then goto Block 2

Block 2
Start Disk

When RTS goss 0ff
then goto Block 3

Biock 3
Stop Disk

and then
Goto Block 1
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When you enter the Run Menu and execute a monitor or simulate program
with a ‘start disk’ statement, the protocol analyzer asks you to provide a

file name and conunent for the new file. The file type is always Menu &
Data, Press. to begin running the program. If there are no ‘when’
statements in the program the display continues until all ‘wait’, ‘send’, and
‘set lead’ statements have been executed.

Far example:

To store to disk:

1. From the top level menu, press If you are going to store

applications or menus to the nonvelatile RAM disk, press . This

makes RAM the active disk. The active disk is displayed in the top nght
corner of the screen,

2. Insert a formatted disk in the disk drive. Look at the top right corner of
the screen to make sure MSD=Digk is displayed.

3. Press

4. Name the file you want to store (up to 10 characters), press (¥}, and press
the softkey that corresponds to the file type (see Table 2-1 for what is
actually stored in each file type).

5. Press and enter a comment for the program. This is optional.

6. Press

The protocol analyzer displays a status message; Executing or Write
Protected.
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Storing Instrument Configurstions end Data

The HP 4957A stores different information depending upon the file type you

chose.
Tabla 2-1. informatien stored with Each File Typs
File Typa Stored {nformation
Data Data thet was ceptured during 8 run
Menu Setup, meniter, simuiats aad BERT menus
Menu & Date Setup, meniter, simulata, BERT manu and data that was fapiured

Applieation Program
Extended Menu

Application pregram rssident in instrumsnt memory

Setup, moniter, simulate, BERT, remote, printer, data féter fincluding
menus containing Externai NRZI or X.21 protocelst

Highiights from the buffer are not saved to disk.
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Analyzing Captured Data

This chapter explains how to use the capture buffer, Examine Data menu,
and programs to analyze data, make measurements, and manipulate data.
For each example and exercise, it is assumed that data is already in the
capture buffer. The examples use data that is on your Utility disk, file name
DEMO_DATA. Refer to chapter 1 for loading.

The capture buffer is memory dedicated to storing your data. It is used to
hold your data until you can evaluate it. You can look at, examine, and
measure the contents of the capture buffer in the Examine Data menu by

ough the data with the !

oftkeys. You can also analyze the contents of the buffer using
monitor programs.

The capture buffer is divided into 384, 2 kbyte blocks totalling 768 kbytes of
available memory. There are 16, 2 kbyte blocks of memory that comprise the
nonvolatile memory and 736 kbytes of volatile memory.

The nonvolatile portion of the capture buffer is movable. It is approximately
eight blocks before and eight blocks after the current cursor posmon You
can select the portion you wish to protect at powe ursor

through the blocks, 1 through 384, using th

oftkeys in the Examine Data menu. A
ocks.

segrment eguals approx:fma ely
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Viewing Data

Use the Examine Data menu to view buffer data. Use the demonstration data,
DEMO.DATA, from the Utility disk.

To view data:

1. From the top level menu, press The protocol analyzer
searches the capture buffer for data and displays it using the most recent
display format selected.

2. Press (b} to highlight the ‘A’ in the data stream.

You can see the data is ABCDEFGH transmitted continuously. With the cursor
highlighting the ‘A’ you can see the character deccded in binary, octal, and
hexadecimal. The data is DCE data, so it is displayed in inverse video. The
DTE data is displayed in normal video,

Figure 3-1. Demonstration Data in Two Line Format
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Measuring Time

You can manually measure the intervals between specific characters using
cursor timing in the Examine Data menu.

To measure timing intervals:

. With the cursor still ighli

- Press §

- Press }

ing the ‘A’, press two times, This

should display the 8 softkey.

. Press enough times so the ‘A’ in the next frame is highlighted.

The time between the ‘A’s is displayed at the top of the display. The
measurement should be 99.0 ms. Using this technique you can measure
frame length, from start flag to end flag, 57.0 ms, This difference, from end
flag to start flag, measures the delay between frames.
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The GG displayed in a box indicates g good frame check, BB indicates bad
frame check, and AA indicates abort.

Figurs 3-2, Timing Intarval in Data & State Format
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Changing Display Formats

You have six options that allow flexibility and ease of viewing. Choose the
display that best suits your needs.

Two Line displays both DTE and DCE data

DTE Only

DCE Only

Data & State displays DTE and DCE data with RTS, CTS, DSR, and CD
waveforms

Frame displays a breakdown of the frame information

e Packt displays a breakdown of the packet information

There are two menus you can use to change the display format., There is a
field in the Examine Data menu with all display selections available, The
Setup menu also contains a field where you can change the display format.

The HP 4957A is equipped with a smart cursor, whenever you change display
formats the cursor stays at the same data location.
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Changing Display Formats

To change display format:

L. In the Examine Data menu, press
format softkeys.

to access the display

2. Press the softkey for the most meaningful data.

You can press the Hex softkey and change all data to hexadecimal display

and press the same softkey, now labelled | - to change it back.

Figurs 3.3. Data & State Format
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| Measuring Captured Data

You can evaluate the same captured data, many times, and in many ways
without corrupting the original data file. When the data is in the capture
buffer you can view it, you can make manual measurements, you can write
programs and look for specific events or you can run programs from the
Datacommunications Fest Library.

To post-process data:

1. Write a program to measure the period of one frame. This will confirm
the manual measurement you made. From the top level menu, press

. Enter the program and press to go back to the top level e

Monitor

Block 1
When Lead CT3 goes OUn
Start Timer 1

and then
Highlight

Block 2
When Lead CTS goes On
Highlight
and then
Stop Timer 1
and then
Stop Tests

2, Press
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- Press

- When the program has finished executing, press ]

Analyzing Captured Data
Measuring Captured Data

. You can see
the transitions that were measured because the prog

. Press ' This displays the results of timers and counters. In

this case, you see the frame length is 9.0 ms.

ghlighted them.

Figure 3-4. Measuring Frams Tima from the Buffer
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Protocol § Display RIESEY
Code A
BEits/sec | Err chk
Parity None
Mode Sync DYE clock B
Countsr 1= 0 Timer
Counter 2= o Timer
Counter 3= o Timer
Counter 4= 0 Timer
Counter 5= 4] Timer
ephyeer 5

Figure 3-5. Timers and Counters

When vou view the data in the Data & State display mode, you can see that
CTS goes on between frames. Therefore, the time between CTS pulses equals
the time for one frame.

Timing Resolution

Timing resolution is the smallest unit of measurement that can be timed at
a given speed. Use the Table 4-1 and the correction factor for speed ranges
given. Multiply the time measured by the corresponding correction factor.

Tabla 3-1. Timing Beselution

Speed fesclution Facter
50-2400 1.0 mseg 1.0004
3200-4800 0.5 mses 10008
7200-9600 0.2 msas 1.002
12000 - 256 kbps 0.} mseg 1.004
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Making a BERT Measurement

Bit Error Rate testing is one of the most fundamental troubleshooting tools

in a datacommunications network. BERT measures analog noise on a digital
signal. Through the use of BERT tests you can determine how often highs are
changed to lows and lows to highs in error. This chapter explains how o
make BERT measurements with the HP 4957A performing as a DTE. To use
the protocol analyzer as a DCE, see chapter 10, DCE BERT.

A BERT tester generates pseudo random bit sequences (PRBS) from a shift
register of length L, where the sequence equals 2L - 1 bits. A PRBS may be
any length, but certain pattern lengths have become standard. The HP 4957A
supports lengths of 63, 511, 2047, and 4095.

Bit error rate (bit errors + bits received) does not measure error distribution.
For exampie, if most errors occur grouped together, it might indicate that the
line is functional but had been affected by a momentary phenomenon, such
as a lightning strike. For this reason, bits are grouped in blocks for measuring
block error rate (block errors =+ blocks received). The Bell system uses 1000
bits per block; CCITT uses a block size equal to the PRBS pattern.

BERT Blocks

Do not confuse BERT blocks with blocks in sther menus,
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Running a BERT Test

If the line you are going to test is a true half-duplex line, you must hook
up two protocol analyzers in an end-to-end configuration. If your ine is
full-duplex hook it up in a loopback configuration using only one protocol
analyzer.

Figure 4-1. Connection for End-te-End Testing
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Running a BERT Tast

To make a BERT measurement:

- You can set framing to send standard asynchronous characters with one start

bit and two stop bits. The frame size is equal to the start and stop bits plus
parity plus the selected character size. To select framing, choose the size of
the data character (5, 6, 7, or 8 bits). An optional parity bit may be added
after the data character, before the two stop bits. Each frame alternates with
an idle (high) time which is the same length as the frame.

1.

- From the top level menu, press and

Connect the protocol analyzer(s) to accornmodate your network (see
Figures 4-1 or 4-3 as appropriate).

Fill in all felds in the BERT menu: PRBS Pattern, Block size, Duration of
the test, Bits/sec to match the line, and Framing and Parity as necessary.

Press 1o return fo the top level menu.

Press | to start the test.

Bit Error Rate Parameter sstup

Pattsrn 2 .
Block size 3000 bits |
Duration £0 7 Bits

sitsrssc  STEM
Framing IS

Figure 4-2. The BENT Setup Menu
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Analog Loopback
Selected

Dlgital Loopback
Selected

Figure 4-3. Connaction for Loopback Testing

When you are running a BERT test, a run-time data screen continuously
displays test progress. You can press at any time, without stopping

the test and review the test parameters you set or press ‘In
insert known errors on the Iine. The receiving BERT tester stops the test
when it receives all the bits required for the test, or when you press (EXIT).
The transmitter continues o transmit t¢ ensure that the other receiver gets
all needed test bits.

A flashing display indicates a ‘rolled-over’ condition. This occurs when
a counter reaches its maxirmum and restarts at 0. Table 4-1 indicates the
displayed data with maximum count registers,

Table 4-1. Maximum Count Parameters

Display Meximum Count
Elapsed Seconds 65538 secs lapproximately 18.2 hourst
Errored Seconds 85535 secs
Bloek Count 65535 count
Bliock Error 65535
Bit Count 89 X 10E8
Bit Error 5535 count
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To make a remote BERT test:

BERT tests can be executed by a controller over a remote connection, A
remote BERT test requires the test be defined in the BERT menu and a
remote connection with a controller and slave.

Sef the BERT menu in the controller and download to the slave, then set the
slave in the top level menu. If you are at the remote site, set the slave BERT
menu and press until the top level menu is displayed.

1. Set the slave BERT menu.

2. From the top level menu of the controller, press (MORE), |

.. Make sure the remote link is active; use the Identify Slave
command.

3. Press (¥},

This selects the BERT menu as the operation.

The controlier executes the slave BERT menu.

Top Leve! Menu

The slave must be in the top level menu to execute & remote BERT test.
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T is selected and you press Exe ‘ the slave's BERT
. The slave must be in the top level menu to execute the

is selected, the current BERT statistics (if the slave is
running a test) are sent from the slave to the controiler. If a test is not
running, the slave sends the most recent statistics if it is in the top level
menu. After the statistics have been uploaded to the controlier, you can print
them from the BERT menu.

Cannot view percent error free seconds

You cannot view percent error free seconds, but they can stilf be ealculated.
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Making a BERT Measurement o
Running a BERT Test Lo

BERT Results

A BERT test returns the following results.

Elapsed Seconds, Elapsed time since receiver synchronization.
Errored Seconds. Elapsed seconds with error occurrences.
Block Count. Number of blocks sent in the test,

Block Errors. Number of blocks with at Ieast one error. Divide block errors
by block eount to get Block Error Rate.

Bit Count. Number of actual data bits sent since synchronization (excluding
framing, start, stop, and parity bits).

Bit Errors, Divide bit errors by bit count to get Bit Error Rate.

Error-Free Seconds are errored seconds + elapsed seconds. These results are
displayed at the end of the test.
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Transfer and Control in Remote

Remote operations are convenient with any protoceol analyzer. The Remote
Menu is used to configure the HP 4957A for remote operation. The controller
and slave instruments can commmunicate, transfer data, menus, applications,
test the remote data line, and test results from timers and counters.

You can use the HP 4957A as a controlling protocol analyzer in a
point-to-poirt configuration with another HP slave analyzer You can also use
the HP 4957A as a slave to a PC. This enables the HP 4957A to be the eyes
for the PC operating as a controller. The PC can initiate all standard remote
operations, as well as control an HP 4957A operating in the virtual terminal
mode.

Only Hewlett-Packard

The slave does not have to be the same model, but it must be an HP analyzer.

There are two basic transfer operations:

e Transfer from controlier to slave (download)
e Transfer from slave to controller (upload)
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Transfer and Contrel in Remote

The controller always initiates the functions and gives the slave instructions.
As a controller, the HP 4957A can download menus, applications, and data to
the slave and receive uploaded information from the slave.

Overwrites

Any upload or download operation overwrites the contents in the receiving protocol analyzer.

When operating protocol analyzers in the remote mode, a logical sequence is
to download a menu to a slave, instruct the slave to execute the menu to
capture data, tell the slave to transmit all captured data up to the controller
for evaluation. In a configuration with a PC, you can configure the slave by
VTR to capture data, and then use the standard remote functions to upload
data or use VTR to review the captured data.

Controller

Upload Download

Slave

K500t
Figure 5-1. Bata Transfer
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Connecting for Remote Operation

Both slave and controller are always a DTE and expect to be connected to a
DCE (modem).

Without madams

You can connect without modems, however, you must use a medem efiminator cable

To connect for remote:

1. Connect the slave HP 4857A from the REMOTE/PRINTER connector on the

rear panel through an asynchronous modem at the remote site with an
RS-232 cable,

2. Connect the modem to a direct or telephone line that connects to a modem
at the controller end.

3. Connect the controller from the asynchronous modem to the direct line to
the slave.
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Transfer and Control in Remate
Cannecting for Remote Operation

Figure 5-2. Tha Ramota Connection
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" Placing a Remote Call from the Controller

The HP 4957A can control another HP protocol analyzer in a point-to-point
configuration. When you apply power to the protocol analyzers, they are in
the slave command mode (default). At power-up, both protocol analyzers
send a command telling their respective modems to auto-answer all calls,

To set up the controller:

1. From the top level menu, press and then press

to enter the controiler setup menu. When you enter the
Controlier menu, you place the HP 4957A in the controller mode.

3. Set the data rate (Bits/second). Make sure that the data rate you set in the
controller menu is the same as the slave’s data rate and is supported by
the modems. The change takes effect when you exit this field,
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For example;

Transfer and Control in Remote
Placing 8 Remote Call fram the Controlier

4. Press (¥]) or and enter a moder string and phone number, if
necessary (20 characters maximum). At the end of the modem string,
enter (M), for a carriage return if the modem expects a CR. You can
get modern string information from the eperator’'s manual for the modem
you are using.

5. Press &

Carriage veturn

Pressing {RTN} or CR does nat send a ©g to the modem. You must enter (CNTLYM).

ATDT 5551212

To place a call:;

The controller always initiates any transfer functions. It either downloads or
tells the slave to upload.

L I - and to verify that the link is active. This may
seconds, however, if the slave does not respond make sure all
connections are secure and retry.

2. Press (¥) or select

slave in the top level me

3. Lockout the slave’s keyboard. If the slave analyzer is also an HP 49574,
this is automatic. To lockout the keyboard, the slave must be in the top
level menu.

This puts the

This puts the slave on-line and can accept calls and commands from the
controller.
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Transfer and Controf in Remote
Placing & Remote Call from the Controlier

Lock the keyboard

All operations except ‘slave’s status’, ‘identify slave’, and ‘reset slave’ require the keyboard to be
locked.

Controller Henu

Bite/sec
Modam String IR
Operation Tdentity Slave |

Press EXIT to Save Configuration

Figure §.-3. The Contraller Setup Menu
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Transfer and Contral in Remote
Placing s Remote Cail from the Controller

To download applications:

1. Load the application (see Chapter 1) you want to transfer in the confroller
and return to the top level menu.

to access the Remote Menu.

The controller displays the current block number being transferred. The size
of an application is listed in sectors in the directory. To equate the two, one
block equals approximately 8 sectors,

The analyzer will display the results of the command:

For example: Operation successiul.

All applications for an HP 4952A can be downloaded and run on an HP
4057A. Applications for an HP 4851C are not compatible,

CAUTICON

The application will be downloaded in the corresponding portion of
nonvolatile memory in the slave. The slave will overwrite, as necessary, to
accommodate the required memory.
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Transfer and Control in Remote
Placing & Remats £all from the Controller

For exampla;

CAUTION

To download a menu:

- Press

. Load or develop the program menu you want to transfer and return to the
top level menu.

and select the operation associated with this menu.
he slave to execute a run, this operation is selected.

Execute Run Monitor or Run Simulate and return to the top le
This will set an internal flag that dictates the operation when E;
is pressed in the controller menu. ‘

Press (MORE] and press

Lo access the Remote Menu.

Press to enter the controller menu.

Press - (download menu).

The analyzer will display the results.

Operation successful,

‘CCITT Set 0s” error checking and X.21 menus can only be transferred to an
HP 4952A or another HP 4957A. Extended menus cannot be downloaded to
an HP 4951C.
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Transter and Control in Remote
Placing a Remoie Csll from the Controller

CAUTION

For example;

To download data:

1. Load the data you want to transfer and return to the top level menu,
2. Press and press Ra

3. Press

to access the Remote Menu.

to enter the controller menu.

4. Press . (download data). Using the keyboard, enter the block
numbers you want to download.

5. Press :

A controller displays the current block number being transferred. The size of
a data block is listed in sectors; one block equals approximately § sectors.

The HP 4957A has a 768 kbyte buffer. The HP 4952A may have the same size
buffer (optional). The HP 4951C has a 32 kbyte buffer. Make sure the buffer
sizes and data locations are compatible when downloading data.

The analyzer will display the results.

Operation successful.
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Transfer and Costrol in Remote
Placing & Remota Cali from the Contreller

CAUTION

'To upload to a controlier:

When data is uploaded you must specify the slave’s blocks to be transferred.
If the slave is a non-HP 4957A, the slave may reject transfer requests that are
not within the range of its buffer. Many other analyzers have different size
buffers, such as 16 blocks in an HP 4951C. The slave will also reject requests
for negative or 0 blocks.

The controller will place the received blocks of data in the correspending
controller blocks.

All data in the controller buffer is overwritten when uploading data from a
slave,

L.

. Select the desired blocks to upload. The menu feld is a three digit field

- Press two times and then press

Press the desired upload operation from the controller menu. The
avaﬂable upload selections are Up 1d- upload application),

a2 (upload data), or

(upload menu), Uj
(data in the Timers and Counters).

you must enter all three digits. If the number you want to enter is only
one digit, you must enter ¢ for the others,

Press ] The analyzer will display the results, for example,
Operation successful.

& . If you are not
3lock to go to the correct data.

viewing uploaded data, use A5
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Receiving a Remote Call as a Slave

The HP 4957A can be a slave in a point-to-point configuration or one of up to
15 slaves in a multi-drop configuration.

The slave mode is the protocol analyzer default mode. It is in slave mode
at power-up and the bits/sec field is set to the data rate that was set last,
At power-up and when the data rate is changed, the slave sends a modem
string, ATCR ATCRAT R ATS0= 1%, telling the modem to auto-answer all
calls on the first ring,

When all connections have been made, the HP 4857A can be used as a slave
in unattended mode. It can be instructed to run in Virtual Terminal Remote
as a slave to a PC.

To set up the slave:

1. From the top level menu, press and then press

2. Press to enter the Slave Menu.

3. Enter the slave address. If you are in a point-to-point configuration, enter
0 (default). If you are in a multi-drop configuration, set a unique address
(0-15) so that the controller can find this specific analyzer.

4. Press (¥) or and set the Bits/sec. This must be the same setting as
the controller. When you move the cursor ouf of the Bits/sec field the
slave instructs the modem to auto-answer any incoming calls.
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Transter and Control in Remote
Receiving & Remota Call as & Slove

5. If the modem was attached after power-up or an incorrect modem string
was sent, press (v] or and enter the modem string (20 characters
maximum). At the end of the modem string, enter (M) fora
carriage return. You can get the modem string information from the
operator’'s manual of the modem vou are using.

to send the configuration to the modem,

7. Reset the slave. If you are at the remote site you can press on the
slave keyboard until the top level menu screen appears. Many operations
canniot be executed unless the slave is in the top level menu.

Slave Hsnu
slave Addr K
<Q0~15>
Bits/sec

Hodem String (NNNNEEN

Prass EXIT to Save Configuration

T

o

B

Figure 5-4. The Slave Menu
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Ending Remote Operations

To stop execution of any remote operation, press on the controfler
to return to the remote menu. This will abort the current slave operation
immediately. The operation may not finish.

For gxamale:

To break a link:

The HP 4957A is compatible with most asynchronous modems. When a link
has been established, the modem is in the command state. When a call is
placed the modem is put on-line. You can break this connection from either
the slave side or the controller side using the modem string field in the
protocol analyzer.

s If you are using a Hayes Smartmodem, type

+44

in the modem string field and press
analyzer back in the command state.

e Type ATO to go back on-line.
o Type ATH to hang up the call.

to place the protocol
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Remote Restrictions

When you are operating in the remote mode there are some restrictions you
must be aware of.

With Modems

s Use only asynchronous modems for remote operations. Modems can have
various baud rate settings. Make sure the controller, slave, and modems
have been set with the same Bits/sec data rate. H the baud rates are set
differently remote communication is not possible.

&« Make sure the slave is in the top level menu before sending controller
commands. The controller can effect a Reset Slave command to put the
slave in the top level menu,

s Controller operations without a valid slave response will abort after:

24 seconds above 300 baud

(first try and 2 retries with 8 second timeout each)
After 48 seconds at or below 300 baud

(first try and 2 retries with 16 second timeout each)
After 3 CRC errors

e Monitor and simulate programs with ‘message’ statements cannot be
uploaded to an HP 4951C, HP 4953A, HP 4954A, or HP 4955A. They will
corrupt the controller menus, Monitor and Simulate programs with ‘when
softkey’, ‘gosub’, and ‘return’ statements cause a non-HP 4957A or 4952A
controller to see trigger in and trigger out statements in these menus.

e ‘CCITT Set (s’ error checking can only be transferred to another HP 4957A
or an HP 4952A.
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Transfer and Control in Remote
Remote Restrictions

o X.21 menus can only be transferred to another HP 495TA or an HP 4952A.

e All application programs for the HP 4952A are compatible with the HP
4957A (except PC Utllities).

e Application programs for the HP 4951C are not compatible with the HP
4957A.

With an X.25 PAD

If you are using an X.2b pad instead of modems, the restrictions are:

s X.25 PADs are configured to be transparent to data. There is no additional
processing of data, no messages sent back to the HP 4957A. You must
establish a Permanent Virtual Circuit between the two analyzers for the
duration of the data transfer. When the network connection is established
you can upload data.

e The controller must receive a response from the slave for each operation
within 24 seconds or it will abort. Excessive propogation will prohibit
remote comrmunications due to the protocol analyzer timeout.
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Using the VT100 Terminal Emulator

Often intelligent devices must be configured with an asynchronous terminal.
In these cases the terminal ernulator is used to establish a connection

and perform a test over that connection. For example, some statistical
multiplexers must be configured through an asynchronous terminal connected
to them.

Simulate menus can be run from the emulator to troubleshioot a problem,

In some cases, if the DTR/DSR lines drop, the connection is lost. In these
cases this VT100 terminal emulator can execute the test by establishing a
connection and then keeping the DTR/DSR lines up while allowing you to run
a Simulate menu.
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VT100 Emulator

VT160 has four functions:

Setup: Set communication parameters for communication for terrinal,

Copy parameters from simulate setup to terminal.
& Run simulate menu and return, keeping leads up.

- Enter terminal mode.

Lest connaction

In some cases, if the DTR/DSR fines drop, the connection is loss. To avoid this problem, these lines are
maintained while geing between termina! mode and running a simulate menu.

VT100 will never act as a host. This means that ENQ/ACK is initiated by

the host computer. The computer is set up o send a specified number of
characters (e.g., 80) followed by an ENQ character (usually 05H). When the
terminal has processed all received characters and is ready for more, it sends
an ACK character (usually 06H). To support this type of handshake choose
ENQ/ACK in the Terminal Setup menu.

In the terminal mode of operation, vou can manually control the data flow
using the Xon and Xoff characters. To stop the receipt of data, transmit an
Xoff signal (usually press (ENTL) (s]). To resume the flow of incoming data,
transmit an Xon signal (usually press (CNTL)} (Q)). This method of flow control
can be used with either ENQ/ACK or NONE handshaking.

The software handshake controls the flow of data between devices so that
overflows do not occur. Although very few dumb terminals are designed to
handle software handshaking, the terminal emulator application supports
ENQ/ACK (for HP Computers).
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Using the VT190 Terminal Emulator
Y1160 Emulater

To load the emulator:

1. From the HP 4957A top level menu press (MORE), press

2. Press the (¥) arrow key to move the cursor to highlight the VT100_8024
application and press

3. Press (MORE) and ¥

. This puts you in the VT100 top level menu.

Terminal Emujator Menu

Lﬂﬂ#f, Set communication
ameters for terminal.

I8 Copy parareters fron
ulate satup to terminal,

Run sirulate menu &

Figure 8-1. Terminal Emulator Menu
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Using the VT100 Terminal Emulator
VT100 Emulator

To set up the emulator:

The Asynchronous Terminal Exulator lets you use the HP 4957A as an
asynchroncus terminal. You must configure the Setup menu to correspond
with the host.

ASCHT OGnly

The terminal emuister supports the ASCHT character code

In the Setup menu. From the VT100 top level menu:

1. Press to access the Terminal Setup menu.

2. Press (¥) and select Parity:
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Using the VT100 Terminal Emulator
Y¥T100 Emulator

10.

- Press (¥) and turn Bell

- Press (3) and turn Display Functions

Press (¥) and turn local Echo
(echo from main office compu
display as they are typed.

g£f.. If local echo or remote echo
is in eflect, characters appear on the

Press (¥) and turn Auto LF after CR
Press to return to the VT-100 top level menu.

Terminal Setup Menu

Parity
Bits/sac
Modae

Handshake TIPS

Echo
Bell arn _
Display Functione Rusd

Figurs 6-2, Terminal Setup Menu
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Using the YT100 Terminal Emulator
VT100 Emulator

With Setup = Simulate. You can transfer all setup parameters that were
used when you developed a Simulate menu. This automatically makes all
settings correspond to the Simulate menu. Instead of using the Setup menu:

: to transfer the parameters from the Monitor/Simulate
Setup and Simulate menus to the Terminal Emulator menu. The following
terminal sefup parameters are overwritten:

a. Parity of Monitor/Simulate Setup menu
b. Bits/sec of Monitor/Simulate Setup menu
¢. Mode, DCE or DTE (first line of Simulate menu)

2. Press Simulate. The Simulate menu is executed.

3. To stop the execution of the Simulate menu press and return to the
Terminal Emulator menu.

Terrinal Emulator Menu

BTN sct conmunication
parametars for terminal.

Rl Y copy parsmeters from
simulate setup to terminal.

| Sinulate Run simulate menu &

return, keeping lesds up.

Execute Enter terminal mode.

Figure 6-3. Automatic Setup
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Using the VT100 Termina! Emulator
Y7100 Emulator

To use the emulator:

1. From the VT100 top level menu, press t0 go to the terminal
mode. The last terminal session appears on the display.

2. If no previous terminal emulator sessions have been initiated, the display
is cleared and the cursor is placed in row 1, column I (fop row, far left
column). The terminal emulator softkeys appear at the bottom of the
dispiay.

3. Press in the terminal mode to get back to the VT100 top level menu.
If you press one more time, you will go to the HP 4957A top level
menu.

As an asynchronous terminal, the HP 4857A receives one or more stop bits
and transmits two stop bits, making it compatible with all asynchronous
devices. When using the application in DTE mode, the Data Terminal

Ready (DTR) and the Request To Send {(RTS) leads are set ON to ensure
communications, however, the terminal emulator application will transmit
regardless of the state of Data Set Ready (DSR), Clear To Send (CT5), and
Carrier Detect (CD) fromn the other device. When operating in DCE mode, the
DSR, CTS, and CD leads are set ON but the terminal emulator will transmit
regardiess of the state of DTR and RTS from the other device.

Terminal Display. The VT100 screen is 80 columns by 24 rows. The display
buffer contains information for up to 96 rows. This means that you can

scroll and display from the top of the first screen to the bottom of the fourth
screen, through four entire screens.

Scrolling

You must use commands that support scrofling to move the eurser from one screen to another, ff
scrolling commands are not used, the cursor remaing at either the top or the battom of the current
sereen,

6-8 VT100




Using the VT10C Terminal Emulator

Y7100 Emulator

S e e

L

Figura 64, Ready to Start & VT-100 Emulate Session
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Working with Control Characters

Control characters can be sent by simultaneously holding down and
pressing the desired character key. The terminal ignores most of the control
characters and does not display them. Control characters that the terminal
does respond to are:

Table §-1. Active Control Characters

ASCH Hex Response Keystroke
ENO o5 Transmit ACK
BELL 0, Beap

83 O Backspacs (CNTL) (3D
LF s Line fead
CA b Carriage return
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Using the VT100 Terminal Emulator
Working with Control Characters

To use escape codes:

Special escape codes are used to perform the VT100 terminal operations.
The HP 4957A VT100 terminal emulator can send and receive the escape

sequences.

The convention <ESC> is used to show an escape character. Refer to the
operating manual of your host coraputer for entering the escape character To
enter an escape code on the HP 4957A, press (CNTLYESC). The square open
bracket symbol ({} is a literal entry to introduce the following parameter (p1).

Code
<ESC>[pl A

<ESC>[pl B
<ESC>[pl C
<ESC>[plD

<ESC>[plip2 H

<ESC>([plJ

<ESC>[pl K

<ESC>[plp2f
<ESC>T
<ESC>8

Definition

Moves the cursor up by pl lines in the same column,
The screen does not scroll.

Moves the cursor down by pl lines in the same column.
The screen does not scroll.

Moves the cursor right by pl spaces. If the cursor is at
the right edge of the screen, it does not move.

Moves the cursor left by pl spaces. If the cursor is at the
left edge of the screen, it does not move.

Moves the cursor to row pl and column p2. Row I and
column 1 are the top left corner of the screen. The
cursor cannot be moved beyond row 24 or column 80.

Blanks the screen according to pl when:

pl = 0 from cursor position to bottom of screen
pl = 1 from start of screen to cursor position
pl = 2 entire screen

Blanks the line according to pl when:

pl = 0 from cursor position to end of lne
pl = 1 from start of line to cursor position
pl = 2 entire line

Same as <ESC>[pl;p2 H
Saves cursor position

Restores parameters saved by <ESC>7
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Using the VT10C Terminal Emulator
Working with Cantra! Characters

<ESC>D Moves the cursor down 1 line. If the cursor is at the last
line, the screen scrolls and displays subsequent buffer
screens. If the current screen is the last (fourth) buffer
screen, the cursor does not move.

<ESC>E Moves the cursor to the left margin, down 1 line

<ESC>M Moves the cursor up I line, If the current buffer screen is
not the first buffer screen, the display screen scrolls. If
the current display screen is the first buffer screen, the
cursor does not move,

<ES5C>¢ Resets to saved/power-on state and self test
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Printing a Hardcopy

You can prind:

¢ buffer data

e monitor and simulate menus
e timer and counter results

¢ remote and print menus

e disk directories

The HP 4957A display information is sent to a printer via the Remote/Printer
(RS-232C/V.24) connector on the rear panel.

The HP 4957A always acts as a DCE when configured to print. Therefore,
when the protocol analyzer receives a DTR from the DTE (printer) it starts
sending data.
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Printing

Printing is an easy process. You must fill out the prin{ menu to enable the HP
4957A to control the ASCIH printer. Then, vou can print from most menus or
print buffer data.

To set up to print:

Always a DCE

The HP 483574 always acts as a DCE. Cosnect the printer from the HP 4857A with an AS-237 cable

1. Connect the ASCI printer to the Printer/Remote connector on the rear
panel,

2. From the top level menu, press

3. Press
printer.

Character Code. Select ASCH 8 or ASCH 7,
Parity. None, even, odd.

ap: to configure for proper communication with the

Bits/sec. You can send data to the printer at any one of the speeds shown on
the softkeys.
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Printing a Hardcopy '
Printing

Handshake. X0On/X0Of handshaking is initiated by the printer. When the e

printer is unable to continue receiving characters, it sends an XOff character
{usually 13 hex). The HP 4957A then suspends transmission until the printer
sends an XOn character (usually 11 hex). Some printers use a second XOff
character (usually 15 hex). One XOn character and two Off characters can be
specified in the printer menu. The XOn must occur within 60 seconds after
the XOff or a timeout occurs and displays the message ‘Hand Shake Error’

Using Control Lead, the HP 4857A waits for CTS to become active for 60
seconds after it causes RTS. If CTS does not change a timeout occurs.

Using ENQ/ACK, the HP 4957A sends an ENQ character (usuaily 05 hex) to
the printer after each block of 33 characters. The printer does not respond to
art ENQ until it can accept more characters into its buffer. When it is ready,
the printer responds by sending an ACK character (usually 06 hex). The ENQ
and ACK characters may be different for various printers. You can specify the
characters to be used in the Printer Menu. The ACK must occur within 60
seconds of the ENQ or the HP 4957A reports a timeout oceurs.

Line Termination Characters, Type in the line termination characters the
printer expects for all types of handshake. Two characters may be specified,
blanks are ignored. The standard sequence of a carriage return and line feed
is the default.

Carriage Return Delay. Sets the delay affer a carriage return in
milliseconds. This field defaults to zero, but some printers require a delay to
avoid a loss of characters,
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Printing & Hardcopy
Printing

Printer Satup Menu

Char. code
Parity

Bits/sec
Handshaking
Xon Char
Xotf Ch
tlne Tarmin,
Car Ret Dy

(&0

Figure 7-1. Print Satup Menu
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Printing & Hardcopy

Printing

To print from menus:

# When the print setup menu has been properly filled out, press the

keys that are found in most of the HP 4957A menus (see Table 7-1).

Table 7-1. Availahie Print Data per Meny

Menq Printed Data
Setup Prints sl setup parameters from the setup manu (13 #nes)
Monitar Prints the entire monitor program
Simulate Prints the eatire simulste program
Date Filter Prints the data fiter menu {first 13 fines)

Examine [eta

BERT
BERT Results
Remuote

Mass Store Manu

Priats Timers and Counters summary {first 14 linas)

Prints selected number of pages {screenfuls of data) of data beginning at the
current page or cursor position

Prints the BERT setup menu [first 13 lines!
Prints the BERT test results display ifirst 13 lines]
Prints the slave, controlier or print setup menus Hirst 13 linasi

Prirts the file directory with the comments
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Printing a Hardoopy
Printing

To print from the buffer:

You can print the entire buffer contents or partial buffer contents or disk files,
You must specify the number of pages up to $999.

You can press EXIT at any time to stop printing.

3. Using the arrow keys, position the beginning data on the top line of the
screen,

4. Enter the number of pages you want printed. If you want to print the
entire buffer contents enter 9999,

Fx ;. As the data is being printed, sent to the printer buffer,
the display will show the current print page.

RN HP Printer Cutput X
Block 3 Print Page b3
sasseFasanefF #5885/ #SIGNONg4
YYYyaFyyyyqF YYYYX 87
as568d7F #*
yYyyloF ®
REMOTEY3 RHPRHPre"CF BEE55505
ssssd/F *
yyYyy:L F *
ssssef ssse8/ %DM
¥yyyar YYYYX
sassdVF *®
YYyyioF *
reN# F £3898 ss58dTF
sx F yyyyt YYYyioF
ssasd/F srssef BBESE¥
yyyyi F yyyyar YYyyu#

Lyeu 3

Figura 7-2. Printed Gutput in Two Line Format
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Printing a Hardcopy
Printing

Printing begins at the top of the displayed page, regardless of the location of
the cursor. Position the data you want to start printing on the top line of the

displayed page.

The printed output reflects the display exactly. No extra spaces are inserted
and no abbreviations are expanded. Lines are 32 characters long unless the
displayed line is completely in inverse video, in which case an asterisk is
appended to the end of the line (DCE}. It is not possible to print inverse video

or half-bright video.

L1t 2 HP Printer Output AR
Block 3 Print Page 1
BTE ssssef sgesef
YyyyaF yyyyaF
DTE ssa5d7F#
YYyyiDF#

RSTD/131111100/2113313100C000G0G00
CTS06/131121200/121231180000006000
DSR/31%14212113321311213158313121313313%
CH 00000006G00000000000000/812111
DTE sess/#xignonGirencte?3 rh
Yyyyx 57
DCE *
RYS0/11211131111323331323531313211
CTS0G/22121312122222132113321311132
DSR131133431113331321333134333%13
¢ 1 0006080060000G600000006000008

K3

Figura 7-3. Printed Qutput in Data & State Format
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Printing a Hardcapy
Printing

Data is printed in ‘display’ pages or screen size. At the top of each page, the
block number and the ‘display’ print page number are printed.

Data Overlap

Sometimes dispisyed data overlaps with data on the previous screen. This data is removed before
being printed.

If you see the data you want printed scroll across the screen, press to
stop print execution. By the time the print cycle stops, your desired data will
have been printed. There is a delay from the time data is displayed until it is
actually printed.

Data segments with no data to print will be printed as blank pages to verify
that no data was rmissed.
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Printed Characters

The output format for the ASCI printer is the same as for the HP 4957A
display except:

¢ All hex codes are in upper case. All ASCH control characters are in
lower case. All other sequences are: top character upper case, ang lower
character lower case.

s All characters that have no ASCI representation are printed in
hexadecimal mode.

Hexadecimal Characters

Hexadecimal characters are printed in upper case, most significant digit over
the least significant digit. For example, B7 hex is printed as:

B
7

ASCII Control Characters

ASCII control characters are printed in lower case with the same mnenonics
as displayed except printed on two lines. For example, an ASCH acknowledge
is printed as:

&

k

DCE data that is displayed in total inverse video is printed with an asterisk
printed at the end of the line. This is useful for differentiating between DCE
and DTE data.
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Printed Characters

Special Characters

Table 7-2 defines special characters and how they are displayed.

Table 7-2. Displayed Special Characters

Messags Display
Bon't Care X
X
Undefined Character 7
7
Good FCS 6G
iy
Abort AA
88
Highlightad Timer H
H
Discontinity H
¢
Start Fag S
{
Erd Rag E
f
Bad FCS BB
bb
Don't €ars FCS XX
X
Lead Levels

Lead levels that are displayed are printed as follows: High = 1, Low = 0,
Transition (rising or indeterminate) /, Transition (falling or indeterminate) \.
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Programming Reference

The Monitor and Simulate menus allow you to configure the HP 4957A

to look for specific events, capture user defined data, and emulate
datacommuncations equipment, Softkeys provide all commands and
conditions that you will need to develop these programs. As each softkey is
selected new softkey selections appear that lead you through your program.
For example, if yvou press the new softkey selections appear that allow

you to tell the protocol analyzer what to start. In this case; Display, Disk, or
Timer.

Always set up the analyzer with the proper parameters before programming.
If the setup is incorrect the program may not work. For example, if the data
code being monitored is EBCDIC, but your setup is ASCI, the data data
strings intended in these menus will be incorrect. If you change the setup
menu after entering a program, the program may have blinking entry fields
indicating those entries are inappropriate for the setup. If you change the
setup data code or protocol after entering a character string, you must retype
the string. The program will fail unless you change either the sefup or the
program.

Programs are organized in blocks. A maximum of 31 blocks is allowed per
program. Blocks provide 3 reference for looping back or jumping ahead
during program execution. When you insert and delete blocks, the numbering
is automatically adjusted.
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Editing Programs

The fﬁ - key is continuous, the ey is not. Press the
key for each character you want to insert. You can delete several characters
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Executing Programs

enu and then

To execute a program from the top level menu, press }
the apprepriate |

CAUTION

Restrictions

If you load an HP 4857A program into another HP protocol analyzer, either
from disk or remote, the functions may be changed by the other analyzer.
Before you use an HP 4957A Monitor menu or program on another HP
protocol analyzer, verify the menu program to avoid any discrepancies.

Remove all ‘Message’ statements before transferring programs or menus from
an HP 4957A to an HP 4851C, 4953A, 4954A, and 4555A.
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Defining Triggers

By telling the analyzer to trigger on an event, you are telling it to look
for that event in the data stream. The HP 4957A can trigger on up to 63
different events simultaneously. Once the analyzer has found an event, it
can:

notify you by beeping

mark a highlighted event in memory
modify a counter

start and stop a timer

branch to another block

start and stop storing data to disk
start and stop displaying data on screen e
pause executing

write a message to the screen
stop testing

e 2 ® © & & & & 2 °

Only the ‘when’ statement can define g trigger. Press the
softkey in the monitor and simulate menus to invoke the ‘when’ trigger.
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Befining Triggers

Triggers Provide a Reference

‘When’ statements provide a point of reference in the data stream. They
tell the analyzer exactly when to start an action, All ‘highlight’, ‘beep’,
‘start’ and ‘stop’ statements reference the last preceding ‘when' statement
in the program. Without a preceding ‘when’ statement, the analyzer cannot
determine the exact point to start, stop, beep, or highlight.

If you put a command at the beginning of the program, action starts at the
beginning of execution, But, for an action to start at the precise time that
some event occurs, you must use a preceding trigger for that event.

Enabling s trigger

Triggers are lacally active. They are enabied when the menu program s executing the block where a
trigger is specified.
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Types Of Triggers

There are five different types of trigger conditions;

Characters
Leads
Errors
Timeouts
Softkeys

® @ & @ @

Characters

There are many conditions you can place on characters and character strings.
This section explains what and how you can define your triggers.

Press the softkey for keyboard characters. Press with another

key to access lower case characters. Press (CNTL) and another key to access
control characters .

Edit Character Strings. Use the cursor keys or the and In It

softkeys to edit a string. Press to access softkeys when the cursor is in
the string.

Setup After Typing a String. If you change the data code or protocol in
the setup menu after typing a character string, you must retype the string to
avoid triggering on the wrong characters. Characters in one code may not
have the same meaning in another code. The HP 4957A displays ‘7" if the
newly selected code is not compatible with the previous code.

Characters Not On the Keyboard. EBCDIC and some other data codes
have control characters not on the keyboard. Enter the hexadecimal
equivalent of that character from the keyboard. Hexadecimal characters are
displayed with a half-space underline, control characters are not underlined.
This is to distinguish the two onscreen,
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Types Of Triggers

Masking OQut Characters, Use the don’t care condition to mask out string
characters or bits of no interest. If any bit in a binary string is designated as
‘don’t care’, the compressed character is denoted by 2 '?" in & box.

Binary and Hex Characters. Press H to enter characters in hexadecimal;

enter two hex digits for each character. Press Binary to enter characters in
binary. If the setup menu data code is less than eight biis, enter the correct
binary digits, right-justified. The excess bits on the left are disregarded.

softkeys to enter hexadecimal characters or binary
strings. Two hex numbers occupy each character position, requiring two
keyboard entries. Hex characters are displayed with a half-space underiine to
distinguish them from text control characters with the same abbreviation.

When you press B: ary , eight binary bits are displayed, allowing you to
enter a 1, 0, or don’t care in any bit position. When you move the cursor out
of the binary string, it collapses to its hex equivalent but is double underlined
to indicate it was entered in binary.

You can see the binary or hex value of a character by placing the cursor over
that character and pressing I : '

Dats Coda

It the data code selected in the Setup Meny is less than eight bits (eg., Baudot or Transcode), the
appropriate number of higher order bits are disragarded.
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Types Of Triggers

Excluding Characters. To trigger on anything except a particular character,

Flags and Frame Check Characters, Flags and frame check characters
are not autormatically appended for ‘when’ strings. Enter these characters
with the - End frame characters (the FCS
characters and the last ﬂag) may be useful if you wish to trigger on Bad FCS
or Abort characters. Triggers for FCS errors or abort characters can only be
programmed when a bit oriented protocol is selected on the setup menu.

Parity. The HP 4957A ignores the parity bit when triggering. You can see
this by expanding the specified trigger character in binary when the setup is
ASCI 7. The MSB (left) is designated ‘don’t care.’ You can explicitly define
this character by entering a 1 or O in binary to override the setup Menu.
Parity error triggers can be entered only when a character oriented protocol is
selected in the setup menu,
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Types Of Triggers

Leads

To trigger on lead changes, select the desired lead from the softkeys.
Depending on the interface selected and/or pod being used, the appropriate
leads automatically appear as softkey choices. The lead trigger is satisfied
when the lead goes on or off.

Haeds 2 Transition

Unfike an '’ statement, the lsad trigger reguires a transition.

Delaying Qutput. Use 'Wait’ statements only with ‘Send’ and ‘Set Lead’
statements. Wait has no effect on program flow or timers. If you need to
insert program pauses, use timers or counters.

Wait Statement

The ‘wait’ statement contrals eutput enly

The ‘wait” command can be set in 1 millisecond increments to cause delays of
up to 65,535 milliseconds. In combination with counters, very long delays can
be set up. The shortest ‘wait’ possible is 3 milliseconds. Thus, ‘waits’ of 1 or
2 milliseconds are actually 3 milliseconds.
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Types 0f Triggers

Errors

You can trigger on the following errors:

Table 8-1. Errer Trigpers per Setup Parametars

BOPs syne COPs asyne COPs
FCS DTE Parity OTE Perity DTE
FS BCE Parity DCE Parity DCE
Aport DTE BCC ATE BCC DTE
Abort DCE BCC DCE BCC DCE

Freming OTE
Framing BCE

Timeouts. You can specify one of five timers in ! millisecond increments
from 0 to 656534,

You can trigger on the timeout of one of the five timers. The analyzer will
trigger whenever the timer becomes greater than some specified time in
milliseconds. You can select any time from 0 to 65,534 milliseconds, Timer
triggers are not counted by the trigger counter. Thus, you can enter as many
timer triggers as you want, and not be Hmited by 83,
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Typas Of Triggers

Softkeys

The softkeys are numbered from 1 to 6 from left to right, The HP 4957A can
trigger on the press of softkeys 3, 4, and 5.

“When Softkey’ triggers can only be recognized when the program is
executing the block in which they appear. “When Softkey’ triggers can cause
a character trigger in the same block to be missed, if the character trigger is
more than one character long. It is a good practice to have only error, lead,
or timer triggers in the same block with softkey triggers.
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Multiple Triggers

You can combine triggers two ways:

s You can logically ‘or’ triggers by putting ‘when’ statements in the same
block.

s You can ‘sequence’ triggers by putting ‘when’ statements in different
blocks.

ORing Triggers

‘When’ statements in the same block are ORed. To tell the HP 4957A to look
for both events simultanecusly put the ‘when’ statements in the same block.
Once a trigger event is found ali other triggers in that block are disabled. If
two ‘when’ statements in the same block are satisfied simultaneously, only
the one appearing first in the block is recognized.

Block 1:

When DTE abecd
then goto Block 2

When Error Parity on DTE
or

When Error Parity on DCE
then goto Block 3

When Lead RTS goes On
then goto Block 4
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Sequencing Triggers

In this example, the HP 4957A must find the siring ‘abed’ on the DCE before
it can look for string ‘efgh’ on the DTE. To get to block 5, the analyzer must
find both strings.

Block 1:
When DCE abed
then goto Bleck 2

Block 2:
¥When DTE efgh
then goto Block 5

This allows the triggers to be conditionally enabled.

Overlapping and Duplicate Triggers

For overlapping or duplicate triggers in the same block, the one found first
disables the other triggers.

In the following example, if the data is ‘yabce’, only the first ‘when’ statement
is satisfied. If the data is ‘ybc’ only the second ‘when’ statement is satisfied.
If the data is ‘y¢’, only the third ‘when’ statement is satisfied. The first
‘'when’ statement to be satisfied disables the others.

Block 1:
When DTE abc

then gote Block 2
When DTE be

then goto Block 3
When DTE ¢

then goto Block 4
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If the data is ‘ybe’, only the trigger ‘¢’ is found.

Block 1:
When DTE <

then goto Block 2
When DTE bc

then goto Block 3

When there are multiple trigger strings in a block, some of the triggers

may be partially matched at the time one of the triggers is satisfled. If the
program loops back for the next ‘when’ statement, these partial matches are
remembered when triggering resumes. This is useful when looking for strings
on both sides of the line. This example, counts the number of times the string
‘HELL(Q’ occurs on the DTE and DCE side of the data line,

Block 1:
When DTE HELLOD

then goto Block 2
When DCE HELLD

then goto Block 3

Block 2:
Increment counter 1 by 1
and then

goto Block 1

Block 3:
Increment counter 2 by 1
and then

goto Bleck 1

The HP 4957A begins matching triggers as the data comes in. When the ‘00’
comes in on DTE, the first when statement is matched. If at the same time,
the first four characters of the second when statement are already matched.
Since the program returns to block 1 for the next set of triggers. The partial
match is remembered. When the final character on the DCE hello is received,
the match on the second when statement is compileted.
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Marking Triggers

The HP 4957A can mark each event you specify in the buffer, and it can beep
whenever the event occurs. Each marking condition refers the last preceding
trigger event.

Beep

The ‘beep’ statement provides an audible sound for some specified condition.
The analyzer can beep anytime, and as often as desired.

Highlight

Use the ‘highlight’ command after a ‘when’ statement to mark trigger events
in the buffer. Highlighted characters appear in half-bright, inverse video in
the Examine Data menu.

Lead and timer transitio
if you are not using the D

The HP 4957A remembers the last 64 highlights in the buffer. Only the last
character of a trigger string is highlighted.

the DCE line in the examine data menu

Kot to Disk

Highlights are nof stored to floppy disk.
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Measuring Time

Timers measure the time between triggers. The HP 4957A monitor and
simulate menus each contain five timers, 1, 2, 3, 4, and 5. Each timer can
measure up to 65,535 milliseconds.

Time Stamps

Timers measure by looking at time stamps that are inserted with the data
entering the analyzer. Because data is stored in a 768 Kbyte first-in, first-out
buffer, the time stamps are also stored. The timers measure the number of
time stamps between trigger events.

Timing resolution yields character to character timing if bits/sec matches

the line rate. Time stamps are stored in the buffer depending upon the
bits/sec selection. I bits/sec is slower than the line rate timing measurement
resolution is reduced, If bits/sec is faster than the line rate the buffer is filled
with more time stamps than necessary and storage efficiency is reduced.

In bit oriented protocols, the start flag and address of a string have the same
time mark. This is also true of the last character, the FCS, and the end flag.

Timers

Timers measure the interval between trigger events. It must have a reference
point to start and stop. Triggers provide a reference because they point to
real events in the data stream.

To measure the time interval between two events, use two trigger statements
to identify the events. After one trigger statement identifies the first event,
start the timer. The second trigger statement identifies the second event, stop
the timer.
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Timers are set to zero at the start of program execution and can be reset
during program execution with a ‘reset’ statement.

Stop a Timer Without Resetting. Timers can be stopped with either a
‘stop timer’ or a ‘stop tests’ statement.

Ko Step Tests

Do not use a ‘Stop Tests’ statement urless you want to stop program executisn.

The Effect Of the Data Filter On Timing

You cannot measure timne if the data filter is turned on because the time
stamps are filtered out of the data stream. And if vou have ‘timing
information’ turned off in the data filter your timing measurements will be
inaccurate.

Timing Jnformation

Make sura "timing information’ is turned on in the data filier before you try to measure time

If the timing information is disabled (furned off) in the data fiter menu, then
the cursor timing feature operates normally with three exceptions.

# The range within measurements that can be made is no longer 65,536
times the time stamp resolution, instead, is only 64 times the time stamp
resolution (see Table 8-2).
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e The range in item 1 above is absolute, not relative. So for any given
start point, the total time before and after the start point is 64 times the
resolution of the time stamps. For example, if the speed rate is 2400 bps,
then the resolution is 1 millisecond.

Lang Time intervals

Long time intervals can stil be calculated by knowing how many times the range or boundary is
| crossed and then adjusting the result accordingly

Cursor timing is meant to be used only when timing information is enabled.
Timers in Monitor and Simulate menus do not work at all if the timing
information is disabled when data is captured.

Timing information should only be disabled to retain the maximum amount
of data in the capture buffer, especially in low line use situations, One time
stamp is inserted in the incoming data stream for each six bits. With low line
usage, this will fill the buffer with more time stamps than is necessary.

L.ead Changes

Timing on lead changes is exact to the resolution provided by the data rate
selection in the setup menu. Lead changes on the T and R lines (when an
X.21 protocol is selected) are exceptions. Timing information for the T and R
lines is delayed 16 bit {imes from the beginning of a steady state ‘1’ or ‘(.
Timing on these signals represents when the lead should be recognized as a
steady state ‘1’ or '0’, and not when the steady state signal began,

COP Send Strings. Data sent by the HP 4957A in character-oriented
protocols (using send strings) has a two-bit offset in the timing information.
Fach transmitted character actually begins two bit times after the time
reported by a cursor timing measurement,
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Data received by the HP 4957A in character-oriented protocols is time
stamped two bit times after each character is completed. So the delay from
the start of each character to its time stamp is one character time plus two bit
times.

The last character in a sync pattern has an added delay of one more character
time. So the delay from the start of the last sync character to its time stamp
is two character times plus two bit times,

The first character in a two character sync pattern has an added delay of still
another character time.

Bit-Oriented Protocols. Data in bit-oriented protocols is time stamped in
the same way whether it is sent or received by the HP 4957A.

The start flag time stamp has a delay equal to 26 bit times plus one bit
tirne for each zero automatically inserted in the bit stream of the first two
characters following the start flag. A zero is automatically inserted after a
series of five consecutive ones,

The first byte (address) has a time stamp delay of 18 bif times plus one

bit tirme for each zero inserted during its own transmission or during the
following byte. The result is that a cursor timing measurement from the start
flag to the first byte shows time = 6.0 ms.

All other bytes, except the Frame Check Sequence (FCS), are time stamped
34 bit times after they begin, plus one bit time for each zero inserted after
any of these 34 bits.

The first byte of the FCS is time stamped 24 bit times after it begins plus one
bit time for each inserted zero. The second FCS character is time stamped 16
bif times after it begins plus one bit time for each inserted zero.

The end flag time stamp has a delay of eight bit times.
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Timing Resolution. Timing resolution is the smallest unit of measurement
that can be timed at a given speed. The following table gives the resclution
for speed ranges, and a correction factor for exact measurements. To get a
more exact measurement, multiply the time measured by the corresponding
correction factor.

Teble 8-2. Timing Resslution

Data Rate Selection Resslutien Factor
50-2400 1.0 mses 1.0004
3200-4865 8.5 msec 1.0008
7200-968¢ .2 msec 1.002
12000 - 256 kbps 6.1 mesc 1.004

Cursor Timing Limits. The maximum curscr time that can be measured
before an overflow will occur is given in the table below. To determine the
maximum cursor time that can be measured, select the speed (Bits/sec) and
the corresponding maximum cursor time is given to the right in the table. If
an overflow does occur, you will have to use the Monitor menu timers and
run from buffer data,

Table 8-3. Cursor Timing Limits

Bitsisec Maximum Cursor Time
50 - 2400 B66.24 seconds
3200 - 4800 33.14 seconds
7200 - 9800 13.28 seconds
12000 - 64 kbps B.56 seconds

At 64 kbps full duplex, data may be time stamped so that occasional groups
of two or three sequential characters appear to be simultaneous. This has no
cumulative effect.
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Counting Events

The HP 4957A has five counters that can count five different events
simultaneously. The counter can be incremented by any number up to
65,535. For example, i you increment counter 4 by 2 every time an event
ceeurs, the statement looks like this:

Increment Counter 4 by 2

Countable Events

Countable events can be characters or character strings, lead changes, timer
changes, counter changes, or program loops. Almost any action the analyzer
performs can be counted. Place the increment counter staterment directly
after the event of interest,

Maximurm Count. Each counter counts to 65,535 and then starts over from
zero. You can cascade counters by having one counter increment whenever a
second counter overflows.

Resetting Counters. Counters are always reset to zero at the start of
execution. Counters can be reset with the ‘reset counter’ statement. When
they are reset during a program, they go fo zero and do not restart unless
you start them again with an “increment counter” statement.

Decrementing Counters. To decrement a counter by 1, set the increment
value to 65,535 rather than 1. To decrement by 2, set the increment value to
65,5634, And so on.
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Branching

You can cause a conditional branch in the program using the ‘if’ statement or
an unconditional branch with a ‘goto block’ statement. The ‘if’statement
branches if a condition is satisfied. The ‘goto block’ statement forces a branch
regardless of any conditions.

Conditional Branching

Tell the analyzer when to test lead status with a trigger. 'If lead’ statements
always test the link at the time the last trigger was found. There should
always be a trigger statement before the 'if’ statement.

A trigger must be used to define the exact time, therefore a ‘when’ statement
must appear earlier in the program when using ‘if lead’. An ‘if lead’
statement always refers to the lead condition at the time of the last trigger.

If Counter. Counters run independently of line status. Therefore, “if
counter’ statements do not need to be preceded by ‘when’ statemenis,

To use the ‘if counter’ command, press and select the counter
number. Then type the comparison number. You can enter any number from
0 to 65,534,

How ‘If’ and ‘When' Are Different. Only ‘when’ can define a trigger
and wait for an event. ‘If’ tests the current status. Unlike ‘if’, the ‘when’
statement pauses program execution until the trigger is satisfied.
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Combining ‘If" Statements. ‘I’ statements in the same block are ‘ORed’.
The analyzer looks for all the conditions at the same time. The first satisfied
‘if’ controls the branch.

Combining ‘If* and ‘When'. ‘If’ can be used to guarantee action. For
example, if you enter;

When Lead RTS goes 0ff
then goto Block 2

and RTS is already off, the program never moves. No program statements
are executed until the trigger is satisfied. The ‘when' statement requires a
transition. On the other hand, if you enter:

If Lead RTS is Off
then goto Block 2

and RTS is on when the 'if’ statement is executed, the program will never go
to block 2. Unlike the ‘when’ statement, "if’ does not wait for a condition wo
happen. To ensure that execution always moves to block 2 when RTS goes
off, enter the following:

If Lead RTS is Off
then goto Block 2

When Lead RTS goes OIf
then goto Block 2
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Unconditional Branching

An unconditional branch forces a jump in the program. Use the ‘goto block’
or ‘gosub’ command to branch to a different part of the monitor or simulate
program.

‘If* and ‘When’ Always Force a Branch. Both ‘if’ and ‘when’ commands
automatically append a conditional ‘goto bloek’ statement.

You ecan use ‘goto block’ to loop continuously. In the following example, you
increment counter 1 until it reaches 200 and then jump out of the loop.

Block 1:
Increment Counter 1 by 1
If Counter 1 » 1898

then goto Block 3

Block 2:
Goto Block 1
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For exampia:

| Program Pauses

There are many times in a program you must enter a pause statement,

Wait 40 milliseconds for a relay to open before performing the next program
comrand.

Kot wait statement

Do not use the ‘wait” statement in the simulate menu to delay simulate programs. ‘Wait' affects ‘send’
and 'set lead’ output statements.

A timer is the best way to insert a program delay without multiple triggers.

Block 1:

Beap
and then

Start Timer 1

When Timer 1 > 3000
then goto Block 2

Block 2:

Reset Timer 1
and then

Goto Block 1

Using a timer to delay is not always the right solution. Timer status can only
be tested with a ‘when’ trigger. The trigger pointer moves through the data
looking for the trigger event, but cannot move backwards.
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Starting and Stopping

You can control the display or the disk using ‘start’ and 'stop’ commands.
The ‘stop tests’ command halts program execution,

There are two ways to provide a reference point for ‘start’ and ‘stop’
cormmands:

s Start of execution. If you put a ‘start’ or ‘stop’ command at the beginning
of the program, it becomes active when you begin program execution.

e Preceding trigger. The last ‘when’ statement in the program provides a
reference,

A ‘start’ or ‘stop’ becomes active when the last trigger event was found.
If you insert a program pause using a fimer or counfer, ‘start’ or ‘stop’ is
delayed by the amount of the pause.

Filtering Data With ‘Start’ and ‘Stop’

The ‘start’ and ‘stop’ commands can filter events of interest. Define an event
in 3 ‘when’ statement and then start or stop the display or disk when that
event occurs.
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‘Start’ and ‘Stop’ Disk

You can start and stop the disk to capture only events of interest as often as
you like, The following rules apply to ‘start’ and ‘stop’ disk statements:

The ¢isk can be started and stopped more than once.

The ‘start’ command stores 256 bytes of the buffer preceding the event,
The ‘stop’ command stores 256 bytes of the buffer after the event (256
bytes may be up to 125 characters depending on time stamp frequency and
line utility). There is no way to indicate the event on the disk because
highlights are not stored {o disk.

Timing measurements should not be made across fragmented data
sepgments. The results could be in error.

Kot from ths buffer

‘Start Disk’ is ignored when running from the buter,

When vou execute a monitor or simulate program with a ‘start disk’
statement, the analyzer asks you to provide a file name and comument for the
new disk file. The file type is always ‘Menu & Data’ and cannot be changed.
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‘Start’ and ‘Stop’ Display

The ‘stop display’ statement freezes the display after the occurrence of a
trigger event. That trigger event and the preceding data are displayed on the
screen. Execution is not stopped even though the display is turned off, The
buffer is continually being filled with new data. To start the display again,

use a ‘start display’ statement, or the ; softkey.

Turn the display off

It & more efficient to turn the display off if you are running a program that causes buffer overflow
Brrers.

Stop Tests

The ‘stop tests’ statement halts program execution. No new data is loaded
into the buffer, the disk stops, and any active timers stop.

® A ‘stop tests’ command is executed only after all the ‘wait’, ‘send’, and
‘sef lead’ statements prior to it are performed.

s The ‘stop tests’ statement halts execution of all other program statements.

s If there are no ‘when’ statements in the program, the display will continue
running until rule 1 is satisfied.

¢ The key is the only way to halt immediately.
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Commenting

The HP 4957A allows for commenting programs with the ‘message’
statement. These messages are also displayed at the hottom of the screen
during execution. Messages are enfered the same way as send strings, except
that characters can only be inserted or deleted. Hex characters cannot be
entered.

e You can insert comments in a long program to help you remember what
different parts of the program do.

e You can have the analyzer display a message during execution for
debugging programs. You can diskover where program execution is locking
up.

e You can have the analyzer tell you to perform some action during
execution, such as pressing a softkey.

e You can label softkeys 3, 4, and 5, which are those used for softkey
triggers.

Entering Messages

Press and begin typing text after Message. Messages can be up to
16 characters long (including spaces).

You rust enter something in the message field, even if it is only blanks. I
you do not enter anything in the field, an error message appears when you
try to execute,

Fill the field

ft is recommended to fill in ail 15 characters of the messags fleld, using spaces as necessary
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If a message is not 16 characters, some characters of a previous message may
stili show on the display.

If your first message was EXIT RUN PROGRAM, and the second message was
START PROGRAM, the display after the second message would be START
PROGRAMRAM. Filling the rest of the second message with spaces would fix
the problem.

If a message is used to label softkeys 3, 4, and 5, the problem just described
becomes an advantage. A message can be sent to label the three softkeys.
Later in the program, a new message can change one of the softkeys and
leave the others.

Displaying Messages During Execution

Messages are identified by their block number. When a block with a message,
or multiple messages, is executed, the message(s) in that block are displayed.
A message can therefore be displayed during execution in the following ways:

¢ The message block is executed during normal sequential execution.
s A ‘goto block’ command references the message block.

e ‘I’ or ‘when’ statements reference the message block.

A ‘gosub block’ command references the message block.

Programming 8-31




For example;

B Subprograms

You can enter subprograms using the ‘gosub block” and 'refurn’ commands.,
You can nest up to eight subroutines. Subprograms are useful if a sequence
of statements is used repeatedly in the program, Enter the sequence of
statements once. If you put a ‘retwrn’ staterment at the end of the sequence,
yvou can call that sequence anytime with a ‘gosub block’ statement,

The ‘gosub block’ statement causes a jump to the designated block. The
‘retwrn’ statement causes a jump back to the line immediately following the
‘gosub block’ statement.

Let’s assume there are several places in a program where one of three
different error messages might need to be displayed. Instead of entering all of
the different error messages in the program repeatedly you can enter three
subprograms.

Block x:

Message This is BCC Err
and then

Return

Block xx:

Message This is Par. Err
and then

Return

Block xxx:

Message This is Fram Err
and then

Return

8-32 Programming




For example:

The same five second delay is used three times,

Block 5:

Start Display
and then

Gosub Block 25

Block 6:

Stop Display
and then

Gosub Block 25

Block 7:

Start Display
and then

Gosub Block 28

Block 25:

Start Timer 1

When Timer 1 > 5000
then goto Block 26

Block 26:

Reset Timer 1
and then

Return

Programming Reference
Subprograms
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Level 2 Programming

The HP 4957A assists you in entering level 2 and level 3 ‘send’ and ‘when’
strings. This extension of softkey programming is in the monitor and simulate
menus.

Must be BOPe

The setup menu protecol must be bit oriented, g, SDLC, HOLE, or X.25.

The ‘send’ command is available only in the simulate menu. However, the
level 2 and 3 assisted mode is similar for ‘when’ and ‘send’ strings.

As you type in each entry the cursor automatically moves to the next entry
position. A prompt appears to tell you the next entry and the previous eniry.
The prompting message also appears when you manually move the cursor
with the cursor keys. For the curser to move automatically to the next entry
position, you must actually type in an entry, even if it is the same as the
present entry. Of course, you can always move the left and right cursor keys
to the adjacent feld,

The Levl 2 softkey allows the entry of the Address (Extended if present),
Frame bits, Frame type, Poll/Final bit, N(S) (if present), and N(R) (if present).

Address Field

You are prompted to enter (in hex) a value for the address field. This prompt
is displayed at the bottom of the HP 4957A display. If the right-cursor key is
pressed before entering an address, it defaults to 00 hex.
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Extended Addressing. If extended addr
two softkeys appear in the address field:

sets the least significant bit (LSB) to 0 and then adds a new byte to

Lhe address field, if necessary. Pressing Eng - ends the address field by
setting the LSB at the cursor position to 1.

Frame Type

After entering the address, you are prompted to enter the frame type.

I-¥rame, When you select I-frame, the LSB (farthest right) is set to zero.
Then you are prompted to fill three fields: P/F is one bit, N(R) and N(5) are
three bits each.

RR) | P/F | N(S) | ©

N(S) Takes on values (-7 if extended control (in the sefup menu)
is off; 0-127 is extended control is on. H 2 number greater
than the upper limit is entered, N(5) defaults to the upper

limit.
P/F Enter a 1 or 0 in the P/F field.
NR) Same as N(8). Pressing the left-cursor key leaves the N(R)

value unchanged. Entering a value for N(R) will exit you
from level 2 entry.

S-Frame, When you select 5-frame, the LSB (farthest right} are set to 01,
Then you are prompted to fill the next three fields from right to left, S-frame
type is two bits, P/F is one bit, N(R) is three hifs,

NCR) | P/F | type | Ot
S-frame types:
¢« RR
¢ RNR
e REJ
 SREJ
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After entering the S-frame type, you are then prompted to enter the P/F field
and then the N(R) field. After entering N(R) the HP 4957A exits from the
level 2 enfry mode,

U-Frame. When you select U-frame, the two LSBs (farthest right) are set to
11. You are then prompted o select the type of U-frame:

SARM
SABM
SNEM
DISK
RD

UA

DM
FRMR
SARME
|9

S

P
RSET
SABME
SNRME
RIM
XD

The type of U-frame is defined by two 3-bit fields filled at the same time
when you select U-frame type from the softkeys. The default value for the
U-frame type is Ul. The P/F field requires one bit.

type | P/F | type | {11
After entering P/F the analyzer exits you from the level 2 entry mode,

® % © ® # & & ©® £ 2 & 9 T € & @ &
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Level 3 Programming

Packets are entered by selecting Levl 3 and then the entry point, general
format identifier (GFT), logical channel number (LCN), or packet type. When
(GFI is chosen, the @ and D bits and the modulo 8§ or 128 can be entered. If
packet type is chosen, softkeys appear for 17 different packet types.

- softkey enables you to enter the three fields of the packet
header GFI, LCN, and Packet Type. For most packets, these each take up
one byte, Some packet types, however, require a longer packet header. The
packet header normally follows the first two bytes of level 2 information,
‘address’ and ‘control.’

flag | address | contrel | GFI | LCN | packet type

Of course, if either extended address or extended control in the setup
menu are on, there may be more than two level 2 bytes. Frame type also
determines the number of level 2 fields.

Moving the cursor

If you meove the curser too far and drap out of assisted mode, press the
softkeys again. Then move the curser 1o the desired field.
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Selecting Level 3§ Before Level 2

In this case, zeroes are automatically appended for the level 2 byies in send
strings, and ‘don’t cares’ in trigger strings. Unless extended address or
axtended control in the setup menu are on, the cursor is positioned on the
third byte, 10 hex. Flags are shown by ‘', and a good frame check sequence
by GG.

] 00001066 |

When you pres - 3, three new softkeys appear allowing you to enter
the packet header from three different points; GFI, LCN, and Packet Type.
if LCN is selected before GFI (missing GFT), the @ and D bits are set to zero,
modulo 8 is selected, and the LCGN is set o zero (don’t cares for trigger
strings). If Packet Type is selected first (missing GFI and LCN), GFI is set
the same as above, and the LCN is also set to zeros {don’t cares for trigger
strings).

GFI Field. The GFI byte consists of three fields from left to right: Q, D,
MOD, and LCGN. @ and D consist of one bit each, Mod is a 2-bit field, and
LCGN is a 4-bit, field.

Q | D | mod | LCGH

@ Bit. Pressing the GFI softkey prompts you to enter a 1 or 0 for the @} bit.
When you enter a value for the Q bit or press the right-cursor key, the D-hit
prompt appears.

D bit. When you enter the D bit or press the right-cursor key, the D prompt
_appears,

Mod. Press either | to select either 01 or 10 for the
two-bit mod field. Entering a value for the m pressing the
causes the LCGN prompt to appear. Pressing causes the packet
type field to expand to two bytes for some packet types (see Data Packet
Fields).

LCGN Field. The LCGN is a four-bit field which vou can enter with a
decimal value from 0 - 15,

LON Field. The LCN field is the next byte to the right of the GFI byte. You
can use either decimal or hex entry to select values from 0-255 or 00-FF.
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Packet Type Field. When the last digit of the LCN is entered, the
“packet-type” field appears, making the following softkeys available:

DATA

CALL

CALL ACPT
RR

RENR

REJ

CLEAR

CLR CNFM
RSET

RSET CONFM
INT

INT CNFM
RSTRT
RSTRT CNFM
DIAGNOST
REG

REG CNFM

The default packet type is Data. If Mod 128 was chosen in the GFI field, the
packet-type field expands to two bytes for some packet types, as described
below.

The Packet-Type field for a data packet is like the control field for an I-frame.
Entry of the P(S), M, and P(R) is just like the entry of N(S), P/F, and N(R)
fields. When you select a Data packet, the LSB (far right) becomes zero. Then
you are prompted to fill three fields from right to left. P(8) and P(R) each
require three bits; M requires one bit.

P(RY | M | P(SY | ©

If you selected Mod 128 in the GFI, the packet-type field consists of two bytes
rather than one. P(S) and P(R} each take up seven bits.

Other Packet Types. RR, REJ, and RNR packet types have a P(R) field. All
other packet types do not have any such fields except Data.

5 & & 2 ® & @ @ & & @ S & @ ® & P
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" Conditions when Simulating

The line does not display idles or store idles in the buffer unless the send
characters are explicitly placed in the send string.

Block Check Characters

In character oriented protocols, the HP 4957A automatically appends the
correct Block Check Characters {(BCC) to ‘send’ strings. You can see this
character ab run-time or in the buffer after 2 run. In ‘char’ protocol sefup
you can select the characters on which error checking is to start and stop.
In the setup menu, the ‘start on’ selection begins error checking following
the designated character. The ‘stop on’ character includes the designated
character in the error check.

Automatic for BSC

Bisyne automatically appends BCC characters, The start and stop characters are preset.

The BCC is automatically generated for the first required BCC. For any
subsequent BCC blocks of text or data within the same sync¢ pattern, you
must enter BCC manually into the string.
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Frame Check Sequence

Ilags and frame check sequence (FCS) characters are automatically added
when a bit oriented protocol (HDLC, SDLC, X.25) is selected. The HP 4957A
does not show you the actual frame check character.

For received data, GG, BB, or AA are displayed to indicate ‘good FCS’,

‘bad FCS', or ‘abort’. For ‘send’ strings, good FCS characters (GG) are
automatically selected; but you may choose bad FCS (BB) characters or abort
(AA) characters either by explicitly entering the frame check characters, or
by using Flags and frame check characters disappear if you

change the setup fo a character oriented protocol and again move the cursor
into the string,.

In bit oriented protocols, the HP 4957A automatically inserts a 0 (invisible
to you) after five consecutive 1’s before transmitting non-flag characters
(invisible to the user). When receiving, it automatically removes any 0 bits
inserted by the transmitter,
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Set Lead

The ‘set lead’ command turns a selected interface lead on (SPACE) or off
(MARK). With an RS5-232C/V.24 interface, a lead is on when the voltage is
approximately +2V and off when the voltage is approximately -2V. The
protocol idles in the SPACE condition.

Lead Status During Simulation. When simulating, only the appropriate
lead softkeys are displayed. At the beginning of simulate execution, the HP
4957A sets all the leads it can drive to off. You must use ‘set lead’ statementis
to perform handshaking with the receiving device.

Because the HP 4957A always sets the appropriate DTE or DCE leads off at
the beginning of the simulation run, ‘set lead’ statements are needed {o tarn
the appropriate leads on before sending data. If this is not done, the receiving
device might not accept data from the HP 4G57A.

Set Leads

Determine which interface leads must be set on or off before sending data. Btherwise, the receiving
| equipment may nat accept the data.

8-42 Programming




~ Setup and Line Parameters




Setup and Line Parameters

There are two ways to set up the HP 4957A. You can use Auto Configure
to let the protocol analyzer evaluate the line. Or, if yvou know the line
parameters you can use the Setup menu and manually make the settings.

Setup is the first step in using the HP 4957A, You must set several parameters
50 the instrument can understand and decode the data on the line. Before
you can monitor a line, you must tell the HP 4957A what protocol, data code,
data rate, and other parameters are being used.

Setup, whether performed manually or with Auto Configure, affects the
settings in the other menus,

For example, error checking is performed during monitoring according to the
current setup. The appropriate error checking characters are automatically
appended to Send strings. Data is displayed in the Examine Data or Run
Menus according to the current setup.
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| Using Auto Configure

Auto Configure automatically configures the HP 4957A to a line. The protocol
analyzer evaluates the data stream on the line, determine the setup based on
the parameters it finds and place the instrument in the monitor mode.

The Auto Configure softkey is conveniently located in the {op level menu. If
the line parameters need to be changed or if you need to make any changes
to the current setup you must use the Setup Menu.

To use Auto Configure:

1. Connect the analyzer to the line for monitoring.

2. Press in the top level menu,

Pressing tells the HP 4957A to evaluate the line parameters,
identify the presence and speed of clocks, look for common sync characters,
identify parity and character length, and put these measurement resuits into
the setup menu,

Blinking asterisk

A blinking asterisk is displayed whenever Auto Configure is working. This indicates that the instrument
i stifl checking fine data.
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If a good parameter match is found, the HP 4957A briefly shows the setup
menu with the new parameters, goes to the monitor mode, and beging
displaying data. If a good match is not found the previous sefups are
restored,

You may at any time press the Summary. softkey to review the set-up results.
To change the display format, or any other setup pararaeter, halt the run by
pressing (£Xi7), and then go to the Setup Menu to modify the setup. Go back
to the Run menu to resume execution.

Changes the Setup Menu

When moaitoring begins, Auto Configure changes the setup menu and buffer data. If you need to save
the present setup and buffer data, store them to Hoppy disk using the Mass Store menu,

Auto Configure Results, The HP 4957A Auto Configure function can have
several results, It will evaluate data strearns and correctly determine COPs
such as BSC, BOPs such as SDLC (NRZ or NRZI), HDLC (X.25) and then
determines appropriate data codes, ASCH, EBCDIC, Baudot.

Inverted Data

Auto Configure cannot find IPARS or any inverted data case,

Data rates can be determined from 50 bps to 38.4 kbps for asynchronous and
1200 bps to 64 kbps synchronous.

9-4 Setup




Setup and Line Parameters
Using Auto Configure

Auto Configure Algorithm

The HP 4957A does a thorough examination of the data stream when

g is pressed. If is important for you to understand the process so
erstand the messages that raay appear.

Looks for clocks

| The Auto Configure algorithm first lasks for clogk activity en the line Crosstalk o the clogk fines may
result in the instrument thinking it has found a false clock.

Synchrenous Data. The analyzer first looks for a clock to determine sync or
async data. When a cock is present on the line:

1. The HP 4957A determines the data rate.

2. The analyzer will then look for idle types. When the data idles in NRZI 7E
the analyzer automatically sets up in SDLC EBCDIC.

3. When the dats idles in non-NRZI 7E the analyzer sets up for synchfonous
BOPs.

4, When the data idles in FF the analyzer sets the data code and parity and
then checks for BSC. If the data is not BSC the instrument sets up for
synichronous COPs. :

5. When Auto Configure does not complete within 15 seconds, the HP 4957A
will repeat the process and try to auto configure again,
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Asynchronous Data. When there is no cock on the line:
1. The analyzer determines the data rate.

2. The analyzer looks at idles, If the idles are NRZI the setup is immediately
set at SDLC EBCDIC.

3. If the dats idles in FF the analyzer determines how many bits per
character. The setup is made in ASYNC COPs depending on the
bits/character.

4. When Auto Configure stops at any step for 45 seconds, it will begin the
auto configure process again.

SYART

(ASYNC
G/ NRZY [

GET DATA RATE =

-

i
GET DATA RATE i

N

IDLE TYPE

7 LEGAL
BITS/CHAR

FF

i WAIT FOR DATA

WAIT FOR DATA J

Y BAUDOT NO PARITY oot
BAUDOT PLUS PARITY €
PARITY

ASCH 7 HO PARITY

ASCII 8 NONE ‘SC‘;:RTT":’S Y e sty e
DEFAULYT
R
ASCH B NONE i ASCH 8 NG PARITY
DEFAULT PARITY
¥
ASCIl 8 PLUS PARITY KEoot

Figure 9.1. Auto Configure Algorithm
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Auto Configure As g Starting Point

Auto Configure works with most protocols and data codes, however, it may
not find all the parameters if the protocol is nonstandard, there is insufficient
information, or the data present is not random.

Auto Configure provides a starting point for setup because it always finds
sorne of the line parameters. The setup parameters that Auto Configure finds
are displayed as they are found, but you must reenter these parameters into
the Setup menu if Aute Configure completes only a partial setup.
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Bit Oriented Protocols (BOPs). Aute Configure will setup synchronous,
NRZ, and NRZI BOPs. BOPs are assumed to idle the line in flags (7E). BOPs
will be setup as:

Tahie 8-1. BOPs Satup from Aute Configure

Protossl Data Code Parity
Wi ASCIi8 nons
KOS ASClE nans
SGLC £8C0IC nong

{including clocked NRZI}

All BOPs default to frame display format.

Configuring To Bit Oriented Lines. When monitoring a BOP line, line
indicators should be flashing with clock activity except in the case of
monitoring an NRZI line, (when simulating NRZI, a clock is put on the
interface).

Auto Configure to set up

Use Auto Configure for initial setup. You wili have to change setups in the following rases.
o HDLC with Extended Address or Contral. Change the protocol to HDLC with the following setup:
Ext Addr and/or Ext Ctrl: Omn Display:Frame

o X726 Packets if the address is not ®1%s. |f the protacol is X.25, change the setup to the
following. After capturing data, use the Examina Data Menu to shserve packst decoding.

Protocol: X.25 Display: Packt

You can use any of the six display formats for BOPs. For frame (level 2)
decoding, use the Frame display. For packet (level 3) decoding, use the
Packet display.
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To observe extended address and contrel on HDLC lines, go to the setup
menu and change the protocol to HDLC. Turn on extended address and/or
extended control, and change the display format to Frame.

Character Oriented Protocols (COPs). Auto Configure always selects Char
setup for character oriented protocols, unless it finds a match with BSC setup.
The sync and control characters in COPs ruust be standard (i.e., ASCI sync =
¢ls and EBCDIC sync = 2,%,). COPs must idle the line in FF. COPs will be

sefup as follows:

Tabis 9-2. Synchronous COPs Setup from Aute Configure

Protocud lata Cods Parity Sync on Err Chk
B3C ASCHlg nong Lels LRC or CRC1G
BSC ASCIIT odd lalg LRC o CRC1S
BSC EBCDIC nons 3,3, LRC or CRC18
CHAR EBCDIC odd/even 3,3,

CHAR £BCOIC none 3,3
CHAR ASCHIB edd/even 11
CHAR ASCHIS none lilg
CHAR ASCH7 odd/even Lele ar 6%
CHAR ASCHT nang 1ls

All COPs will default to 2 line display format.

Table §-3. Asynchronous COPg Setup from Auts Configure

Protoco! Parity
CHAR addfeven/none
CHAR addfeven/none
CHAR oddfeveninons

Setup
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Using the Setup Menu

in the top level menu to access the setup menu. Move the
protocol field and select the desired protocol. Those available

Char

X21 HDLC
X21 SDLC
X21 X.25
X21 BSC
X21 Char

@
L]
@
@
L]
@
2
8
L]
w

You can manually change the setup at any time and from any menu by

pressing (EXIT), and then
you can reselect.

. This puts you in the setup menu where

When you select a particular protocol, the menu fields change to let you make
selections which are specific only to that protocol.

The setup menu may be used when Auto Configure cannot find all the
parameters. You must use the setup menu for simulating or moniforing the
buffer
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When To Use the Setup Menu

Auto Configure automatically configures the HP 4557A to most lines. You
may, of course, use the setup menu to manually configure. Generally,
however, use the setup menu for:

¢ Monitoring. You cannot use Auto Configure to monitor the buffer.
e Simulating. You must use the setup menu to define a 'send’ string.

¢ Changing display formats. Auto Configure always uses the display format
currently selected in the setup menu. Use the setup menu to change
display formats.

e Supplementing Auto Configure. Use the setup menu to modify any
parameters after initial setup with Auto Configure.

Saving Setups. Menus are always saved in the HP 4957's nonvolatile buffer
memory if you turn off the instrument while in the top level menu. You can
store menus, or both menus and data to disk

Monitor/Simulate Parameisr Sstup

Display

Code A

Blita/SEC [w1d Err chk Jelelii
Parity Hone !
DTE clock 31530
Mode syne
Bit sense JTd{
Ext Adde Bel
Ext Cirl

Figure 8-2. The Setup Msnu
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- Configuring to Protocols

The HP 4957A can monitor and simulate BOPs, COPs, BSC, and NRZL

Bit Oriented Protocols (BOPs)

Code

Display

Bits/Sec

Error Check
Mode

DTE Clock

Ext Addr
{HDLC)

The bit-oriented menus allow ASCII 8, EBCDIC or, using Hex
8, any 8-bit code.

All six display formats are gvailable for the bit oriented
menus, Frame format decodes all control field bits. Packet
format decodes packet information.

Data capture from 50 bps to 64 kbps. Except for NRZI, ali
the selections are supported. NRZI will not work at 16000,
12000, 2000, or 50 bps. With option 001, data capture up to
256 kbps.

CRC-CCITT preset 1 or preset 0.

All bit-oriented protocols are synchronous. In NRZI, (HDLC
and SDLC) the clock is encoded within the data. When NRZI
mode is selected, the HP 4957A will derive its receive clocks
from the data on each channel and will use the clock signals
on RC and ETC.

DTE data can be synchronized to either a DCE or DTE clock.
If this selection is incorrect, only DCE data will be displayed.

HDLC allows an extended address field. When an additional
address octet (byte) is to follow, the first or least significant
bit of the address octet is set to (. The last address octet in
a series has the LSB sef to 1. Use Frame display format to
see the extended address.

Ext Ctrl (HDLC) HDLC allows a 16-bit control field to handle larger N(8) and

N(R) counts. Use Frame display format to see the extended
control field.
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X.21 Meeds o Pod

Do not select the X.27 protocols unless the HP 18284A or HP 182604 Interface ped is connected,

In bit-oriented setups, the HP 4957A performs automatic zero bit
insertion/extraction.
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Bisync (BSC) Setup Definitions

Code
Bits/sec
Parity

Mode

Sync on

Disp Mode
Err Chk

clock

Suppress

Bit sense

Only EBCDIC, Transcode, and ASCI7 and 8 are available,
The bit rates for BSC are from 50 bps to 64 Kbps.

The HP 4957A automatically sets correct parity for the
chosen code: odd parity for ASCI 7, none for EBCDIC and
Transcode. In the simulate mode, BSC is sent with the
correct parity. However, if ‘send’ characters are specified in
hex or binary, the parity is allowed to be different from the
setup selection.

BSC is synchronous, half-duplex ordy. The CHAR protocol
should be used for full-duptex BSC synchronous COPs,

The HP 4357A automatically chooses the correct sync
characters for each data code. The sync characters are: 3,3,
(EBCDIC), 's's (ASCID), or 3424 (Transcode). The HP 4957A
requires at least two sync characters for proper framing,

Frame and Packt display formats are not available in BSC.

Select LRC or CRC-16 for ASCI or EBCDIC, and select LRC
or CRC-12 for Transcode,

Can be either DTE or DCE.

The BSC menu lets you suppress most combinations of
text, control characters (blue characters on keyboard), idles
(°0), and nulls (F¢) from the display. However, suppressed
characters are not deleted from the buffer,

Either normal or inverted,
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Character-Oriented Protocols (COPs)

The Char menu is a general purpose setup menu used to capture most
character-oriented protocols, synchronous or asynchronous. There are many
codes available. You can select all the parameters to go with your data code.
Of course, you can also create setups which make no sense: e.g., an 8-bit
data code with a CRC-12 error check or synchronous Baudot.

Using COPs, you are able to see all bits on the line in synchronous mode if
you sync on idles.

Mo Insertion

The HP 4857A does not perform zara bit insertion or extraction for bit oriented protocols when in Char
satup.

Char Setup Deflnitions. '

Code You can select and define: ASCIS, Hex8, ASCI7, Hex7,
Hex6, EBCDIC, Transcode, Hex5, IPARSO, IPARS], Baudot,
or EBCD. Do not make either IPARS selection unless you
have lpaded IPARS_MEC from the Utility Disk. The results
may be incorrect.

Bits/sec From 50 bps to 64 kbps synchronous. From 50 bps to 38.4
Kbps asynchronous. Extended asynchronous available on
the Utility Disk makes 56 kbps and 64 kbps available. With
option 001, up to 256 kbps asynchronous.

Parity None, Even, Odd, Ignore,
Transparent You can define a transparent text character in either hex or
Text Char text. The analyzer does not see the character for drop sync

or error checking conditions. Same as DLE in BSC.
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Mode

Syne on

Drop sync after

Display

Start on/Stop
on

DTE Clock

Suppress

Bit Order/Sense

Select synchronous, monosynchroneus, or asynchronous (1,
1.5, 2 stop bits during simulation). The HP 4957A needs
only one stop bit for asynchronous monitoring, even if more
are present,

Selects the sync characters for proper framing. The HP
4957 A requires at least two sync characters (or one for
Tonosync setup) to capture data when monitoring or
simulating character oriented protocols. In monosync, it is
very important that the sync pattern not be found in the
data stream,

Tells the analyzer to drop sync (stop bringing in data) and
start looking for sync characters again.

Allows you to select the display format: Two Line, DTE
Only, DCE Only, or Data&State,

Error checking starts on the character immediately after
either of the the ‘start on’ characters, but includes the
‘stop on’ character. The fourth ‘stop on’ character is an
intermediate text character (ITB). The first three ‘stop o’
characters normally cause sync to be dropped but the ITB
character causes the channel to remain in sync. For IPARS
and other 6-bit codes, setting the most significant bit in a
‘stop on’character to 1 (e,g., changing 0D to 8D) will cause
characters which were ITBs not to be ITBs, and vise versa.
Press to enter an ITB from the keyboard (US).

Specities the DTE dock source, DTE or DCE.

Lets you suppress most combinations of text, control
characters (blue characters on keyboard), idles (°;), and
nulls (Fr) from the display. However, suppressed characters
are not deleted from the buffer.

In most protocols the least significant bit (LSB) is sent first
and data is not inverted. However, some protocols (e.g.,
IPARS) may be different, so the char menu provides bit
order and bif sense selections. Hex setup menu entries are
always entered in normal bit order and sense. For example,
because the standard IPARS is inverted, syncs would be
entered as °r3g even though they are %3%,.
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For example:

Setup and Line Parameters
Configuring to Protocals

Hexadecimal Entry and Parity. There are several fields in the Char Menu
which let you make hex entries:

Sync on
drop sync

transparent text
start on/stop on

When you make a hexadecimal entry in one of these fields, the parity bit is
determuined by hexadecimal entry, not the parity setup selection.

2 % @ @

When even parity is used with ASCH 7, the sync characters should be %5%,
rather than ts's . Of course, your line may still use 145, even though this
would result in a parity for sync characters that is different from other
characters,

For hexadecimal entries, the resulting parity bit conforms to the following
rules: :

o For data codes of 7 bits or less (e.g., ASCH 7, Baudot) the parity bit is not
aufomatically changed to conform with the parity setup selection.

e TFor 8-bit data codes (e.g., ASCH 8, EBCDIC) the parity bit always conforms
te parity setup selection.,

e For 8-bit data codes with parity, the selected sync characters must be the
same as the last 16 bits to enter the analyzer before non-sync data. For
example, in EBCDIC the normal sync pattern is 35%;. With even parity,
the binary pattern would be 100110010 160110010, or 18 bits. Cnly the
last 16 bits are used as the sync pattern. Because least significant bits are
sent first, the two bits in brackets are excluded from the sync pattern;
1001100[10] 100110010, Thus, you must enter *c® for the analyzer to
accept data. Of course, Auto Configure will ind the correct sync characters
if the line idles in FF.
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For example:

Setup and Line Parametars
Configuring to Prefocels

Sync Characters. The Sync on selection determines what sync characters
the analyzer looks for. Unless the sync pattern is correct, the HP 4957A will
not capture data. The HP 4957A requires at least two sync characters (or
one sync character in monosync setup) to capture data when monitoring and
simulating.

When you do not know the sync characters Sync on Idles to capture line

data even without the correct sync characters. Auto Configure will find the
correct sync on characters. You will need to use Bit Shifting in the Examine
Data menu to find the correct framing,

CCPs idla in FF

The HP 4957A assumes that all character orianted protocols idle in FF 1f yeur line uses some other
conditien, you must sync on that condition,

Drop Sync Characters (Synchronous mode onrly). The Drop sync entry
determines where the analyzer drops sync and begins looking for sync
characters. If the analyzer did not drop sync, it would bring in all activity on
the line, including idles, and not resync properly.

Drop sync O chrs aftexr NONE

Select seven characters on which to drop syne¢. The first character is the
‘within text’ character. The analyzer only looks for this character if you have
chosen ‘error checking.” Thus, if you Start on STX and Stop on ETX, the
analyzer looks for the ‘within text’ character between STX and ETX.

To store all data, including idles, enter Drop sync 0 chrs after None. Then the
analyzer never drops sync and brings in all line data, including idles.
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For example:

Setup and Line Parameters
Configuring to Protacals

Drop Sync and Error Checking. The Drop sync selection interacts with the
Error check selection in the following ways:

s The first Drop sync character specifies ‘within text.” The analyzer looks for
this character between the ‘Start on’ and ‘Stop on’ error checking limits.
When error checking is ‘none’, all text is outside, and the analyzer does not
look for the first character (except IPARS).

« The first, or ‘within text,” character takes precedence over the six ‘outside
text’ characters. If the same character occuzs both inside and outside the
start on and stop on limits, the analyzer drops sync outside text.

s With error checking, the analyzer always drops sync after the BCC
character(s) if it cannot find a ‘within text’ character. For example, if vou
select CRC-16 error checking, with ‘Start on STX' and ‘Stop on ETX', the
analyzer drops sync after the two characters following ETX.

Drop sync 1 chrs after Bp Fp Fp Ty % A, By causes the analyzer to

drop sync one character after the first By character within the specified

error checking limits. If the analyzer does not find the specified ‘within text’
character, it drops sync either one character after the BCC character(s) or one
character after one of the six ‘outside text’ characters, whichever appears
first. A Drop sync 0 after Bg Fp Fp ¥ 55 A, By causes the analyzer to
drop sync immediately after the first By character within the specified error
checking limits or 0 characters after one of the other characters.
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N Capturing Unknown Data

If Auto Configure does not work:
e Try an 8-bit code, no parity, and no error checking,

& '1b monitor line data for study when you do not know the sync character,
select Sync on idles (Fy) Drop sync 0 chrs after NONE.

€OPs idle in FF

The HP 4957A assumes that ail character oriented protoca’s idle in Fx. If your fine uses some other
idle character, you must sync on that character.

& To store all data for study, including idles, enter Drop sync O chrs after
None. The analyzer never drops sync and brings in all data, including idles.

& After making the above selections in the Char Menu, go to the Run menu
and select to fill the buffer with data for study.

® (Go to the Examine Data menu to view the data in buffer.

The bufler data will probably look meaningless because of incorrect character
framing since the analyzer randomly framed the first character captured.
_fi‘o ake the data meaningful, go to the Examine Data Menu and select

to see the data.

Bit shifting

Bit shifting does not work whan data is brought in Most Significant Bit (MSB) first or i any suppress
functions are selected. The HP 4857A does not shift through the parity bit, Unless you use a code
with no parity you must use trigt and error to find the correst framing.
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Setup and tine Parameters
Gapturing Unknown Bata

If part of the data still does not become meaningful while bit shifting, change
the data code to one without parity. When the data becomes meaningful, you
can determine the correct sync characters. Change the Sync on selection fo
these characters.

Eliminating Superfluous Data

When you have found the correct framing you can eliminate idles so the
buffer will not il with idles. To eliminate idles in 8 or 9-bit data codes, enter
Drop sync O chars after FpFpFpf pFpFpFp, To eliminate idles in codes with
frame sizes less than 8 bits, you must enter the correct number of 1's in any
drop sync byte after the first byte (e.g., 'r for a T-bit code, or 3p for a 6-bit
code). In other words, you must enter the correct character and frame size
for the idle character.

Table 9-4. Character Frame Sizes vs. Data Code

Data Code No Parity Even or 0dd Parity Ignore Parity
Hex § 5 bits B bits § bits
Beudot fno parity bit} {including parity bitl * Iparity bit=0i
Hex 6 8 bits 7 bitg 7T bitg
] ino parity bis} {ingluting parity bitl * {parity bit=0
iPARS
Transcode
Hex 7 7 bits 2 bits 8 bits
ASCH 7 {no parity hitl fincluding parity bitl * iparity bit=gj
Hex & 8 hits & bits 9 bits
ASCIl 8 In parity bit {including perity bit} * {parity hit=odd}
EBCOIC

(* these settings are forced in Simulate)
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Setup and Line Parameters
Capturing Unknown Datas

Unusual Protocol Settings

This is the build-your-own menu for Character oriented protocols. Select
, in the Setup menu. Use this table as reference, enter the seftings given
to the right of the protocol.

Table 8-5. Unusual Protocol Settings

Protocel Ceda Parity ErrChk Sync Cher Transparent Mods
Taxt Char
Burroughs BASIC  ASCII 7 odd VRC Lels 9, Syne
Asyne 1

Burroughs ASCH 7 add, SYNC {RC Lle HNone Sync lor Asynel
Poll-Sel

even ASYNC Asynct
HASP EBCDIC Nana CRC-16 3,3, 4 Syne
IPARS (PARS Nona CRC-6 s Nane Sync

Bit-sensa invart o
Bit order-MSB !

first

MODE 4 ASCH 7 odd (RC 1s1s d, Sync

UNISCOPE AsSll 7 odd,SYNC {RC Lile 4, Sync
gvan, ASYNC Asyne 1

VIPTT00 ASCH 7 odd,SYNC LRC Lels 4 Sync
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Supplied Software

Five software applications are ROM-hased and resident in the instrument:

VT100 Terminal Emulator (see Chapter 6)

Counter Math

56K Extended Async

64K Extended Async

High Speed Data Capture w/option 001 (see Chapter 2)

e @ & 9 &

Cannot copy

ROM-based applications cannot be copied from memory and stored 1o Hoppy disk,

The HP 4957A is supplied with software on two disks to help you make the
most efficient use of the protocol analyzer.

The Utility Disk has three software applications:

e IPARS_MEC
s+ DCE BERT
¢ X.25 Analysis and Filter

Also on the disk is demonstration data (filename DEMO_DATA) that is used to
help you learn the HP 4957A. This data is referenced in several examples and
excerises in Part 1 of this manual.

The Datacommmunications Test Library is also supplied on a disk. These tests
can be used, edited to accormmodate your needs, and reused to test and
troubleshoot your line. The tests were developed to detect common problems
you may encounter.
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Counter Math

Additional testing capabilities can be enabled in the Monitor and Simulate
menus by loading the Counter Math application. This allows you 1o perform
mathematical calculations on timers and counters. The calculations are:

o Add, subtract, multiply, or divide any two timers.

s Add, subtract, multiply, or divide any two counters.

@+ Add, subtract, multiply, or divide a timer by a counter.
o Add, subtract, multiply, or divide a counter by a timer,
e Use an ‘if timer’ command.

The calculations cannot exceed 65,535 and the resuits are always unsigned
integers. To avoid fractions or real mumbers, first multiply by 10 (or 100) to
embed the fraction within the integer.

To load the application:

L. From the top level menu, press and

2. Press (¥) and highlight CT_Math. Press
3. Press to return to the top level menu.
4. Press and
5 Press

The HP 4957A returns to the top level menu with the enhanced Monitor and
Simulate menus adding the math function, softkey

The Set Counter cormmand allows two counters to be added, subtracted,
multiplied, and divided. You can also set a counter to the value of a thmer, or
reset (set to 0).
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Supplied Scftware
Counter Math

When you press five rows of softkeys appear. Each row offers a2 a
softkey for resetting counters and a different mathematical function: Lo
Addition

Subtraction

Multiplication

Division

Equating

® £ & 9 @

Must he loadad

Counter math must be loaded to use the extended functions. The HP 4857A reads all Countsr math
functions a8 Reset commands when the application is not foaded.

Monttor (e

Block 1
Set Ctr [ Feset

Figurz 10-1. Countar Math Program
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Supplied Software
Counter Math

To use Counter Math:

1. Load and enable the Counter math application.

2. Enter or load your Monitor or Simulate menu. The §

appears in the menu.

3. Execute the program. Exit the M

For example: Set Cor
Set Ctr
Set Ctr
Set Ctr
Set Ctr
Set Ctr

[21
[1]
[2]
[3]
[21
[4]

to
to

[Reset]
[=Tmr 1]
f+Ctr 1]
(=Tmr 2]
[-Ctr 3]
[Resat]

onitor or Simulate menu. From

and pres

Increment Counter [4] by [100]1 (4 =C4 + 100
Set Ctr [2] to [*Ctr 4]
Set Ctr [2] to [/Ctr 1]

For exemple: To use an ‘I timer:

Set Ctr 1 to [=Tmr 1] Set counter I to the value of timer 1

If Counter 1 > x
then goto Block ¥y

For example: To square a counter:
Set Ctr 1 to [*Ctr 1]

CZ2=20
Cl = T1
CZ = C2 + Cl
C3 = T2
C2=C2-C3
Cé = O
C2=0C2*C4
C2 = C2/C1

Tests timer 1 is greater than x msec

Software
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For exampls;

Supglied Software
Counter Matk

An asynchronous file {ransfer between two DTEs is disconnecting in the
middle of the transmission. The data streams are:

s data E line idle S data E
X X X X

The theoretical delay between each of the data characters at 9600 bps is less
than 2 msec. Probably, a longer delay is occurring causing the corrupt file
transfer. The following program determines if the delay is greater than 5
msec.

Block 1
Reset Timer 1 - Set timer I to § msec
When DCE S Look for the beginning of string

X
then goto Block 2

Block 2
Start Timer i Begin timing measurement
When DCE E Check for the end of the string

X
then goto Block &

¥hen DCE X Look for the next character
X
then goto Block 3

Block 3
Set Ctr 1 to =Tmr 1
If Counter 1 > 5 Check if Counter I (Timer 1)

then goto Block 5 exceeds 5 msec
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Supplied Software

Countar Math
Block 4
Reset Timer 1 If timer value is not exceeded lock
Goto Block 2 at time for next character
Block b
Highlight Highlights exceeded thresholds
and then
Beep Beeps on exceeded thresholds
and then
Increment Counter 5 by i Counis exvceeded thresholds
and then
Reset Timer 1
and then

Goto Block 2
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Supplied Software
Counter Math

For exsmple: In this example Counter 2 returns the average time for five RTS/CTS delays.

Monitor

Block 1
When Lead RTS goes On Look for lead going on
then goto Block 2

Block 2

Highlight
and then

Beap
and then

Start Timer Bzgin timing mecsurement
and then

Increment Counter 1 by 1 Counts RTS/CTS transitions

When Lead CTS goes On Look for CTS going on
then goto Block 3

Block 3
Stop Timer 1
Highlight

and then
Beep

If Counter 1 > 4 Test for 5 transiltions
then goto Block &

Block 4
Goto Block &

Block &

Set Ctr 2 to =Tmri

Set Ctr 2 to /Ctr & Divides total time

Stop Tests by number of transitions

Go to the Examine Data menu and look at Timer and Counter Surnmary.
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Using the IPARS Application

The IPARS application resides within the IPARS_MEC application file, along
with the Modified Error Check application. These two applications are loaded
simwultaneously, however, when one is active the other is not. If IPARS0 or
IPARS] is selected in the Setup menu, MEC is disabled. If some other Data
Code is selected, then MEC is autornatically enabled.,

IPARS is a Character Oriented Protocol (COP). Load the IPARS application in
the protocol analyzer (see Chapter 1). The top level menu will change.

Syncl (St or % Hex) characters are not captured. Triggering on the start of
the message should only be made on the Sync2 (52 or 3g Hex) character.

iPARS Sefup

The IFARSO and IPARST softkeys are always available in the Setup menu. The resident HP 48874
IPARS fumetion carn be selected and set up without the IPARS appiication Isaded, but the results may
be incorract when manitering or simalating.
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Supplied Software

Using the IPARS Application

IPARS Setup Menu

Protocol
Code

Bits/sec
Parity
Transparent
text char

Mode
Sync on
Drop sync

Err chk

Start on 3}335

Stop on

’»'n’p’p

Suppress
Bit sense
Bit order

Char

IPARSO or IPARS]. The 0 or 1 refers to the idle state
transmitted for normal bif sense. IPARS0 idles in 1's when
transmitting if Bit sense = Inverted. IPARS! idles in O's
if Bit sense = Inverted.

Your bif rate
None

None

Sync

3.3
FE

USU&HY 0 after 090010373F3F3F for IPARS0 or 3F0010373F3F3F
for IPARS1. This field is used to specify conditions that will
cause Drop sync and begin searching for sync.

CRC 6

Each message begins with 33 . The HP 4957A needs two
individual start characters, not a sequence. Both characters
should be 3, last character of the only valid start sequence
for IPARS.

Specifies end-of-message characters. When one of these
characters is detected, the HP 4957A stops accumulating

CRC and expects the total CRC count. These four characters

are individual stop characters, not a sequence DTE clock,
User-defined

Usually set to Inverted.

MSB sent first
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Supplied Software
Using the IPARS Application

Modified Error Check (MEC)

MEC

The Modified Errar Check application is loaded when IPARS is loaded. However, if IPARS is active MEC
is not active.

The Modified Error Check (MEC) application is useful when the Character
Oriented Protocol selected (other than IPARS) being monitored has multiple
‘Start on BCC’ characters before data begins.

You can invoke MEC during a run when the data code is not IPARSO or
IPARS] and both ‘Start on BCC’ characters are the same. The modified error
calculation makes sure that CRC or LRC calculations begin only after the last
‘Start on BCC’ character is encountered. The normal technique for error
checking begins calculating the error check after the first ‘Start on BCC’
character is encountered.
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" DCE BERT

This application enables the HP 49574 to function as a DCE while running
Bit Error Rate Tests. The standard instrument BERT only functions as a DTE.
With this application loaded the HP 4057A erulates a DCE by transmitting
anid receiving PRBS patterns and appropriate clocks for asynchronous,
synchronous, and isochronous links.

DCE BERT can be run in three modes:

¢ Asynchronous
e Synchronous
e Isochronous

Asynchrenous.

DCE BERT Setup Menu

Kode:

Bite/sec
Framing

PRBS Pattern :
Biock Size :
Tost Durstion :

KOO0t

Figure 10-2. DCE BERT Asyncrhoneus Setup Menu
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Supplied Software
DCE BERT

Using DCE BERT

1. Load the BCE BERT application in the HP 4857A.
2. Press in the top level menu and press D :
3. Make the proper settings to run the DCE BERT application.

Usa the DCE BERT manu

Do rot use the BEAT Menu in the instrument top level menu to make setups for DCE BERT operation.
The BEAT menu on the standard instrument is for OTE BERT operation.

Synchronous,

DCE BERT Setup Menu

Hode:

DTE dats clocked by :
DEE dats clocked by :
Bits/sec

PRBS Patitsrn
Biock Size :

Test Duration

Figure 10-3. DCE BERT Synchronous Setup Menu
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Supplied Software
DCE BERY

Isochronous. Isochronous transmission is asynchronous data with an
internal X1 clock.

DCE BERT Setup Henu

Hode:
DTE data clocked by
DCE data clocksd by
Bits/sec
Framing

Parity

PRBS Pattern :
Bleocek Size ¢
Tast Duration !

K0S

Figure 19-4. DCE BERT Iscchronous Setup Menu
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X.2b Analysis and Filter

The X.25 Analysis and Filter application provides the following capabilities:

e Filtering of timing and lead information

e Filtering LAPB Supervisory frames

s Filtering on X.25 LCN

e Filtering on X.25 called and calling addresses
+ User-definable X.25 display formats

LAPB modulo 128 support

L]

To set up the filter:

I. Load the X.25 Analysis and Filter application (see Chapter 1, To load an
application:) and press to return to the top level menu.

Protoce! Field

Yo use the application, the Pratacol field in the Setup Menu must be set to either "X.25 or *X.21
X.25, and the Extended Control field must be set ta reflact whether the LAPB frames on your
network are modulo B {Extended Control O} or module 128 [Exteaded Control &n).

0 access the X.25 Filter Setup
- softkey is not present, check the Setup Menu

2. Press

Menu. If the
Protocol field.
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Supplied Software
X.25 Analysis and Filter

The Timing and Lead filter prevents all timestamps and lead status
information from reaching the capture buffer. Cursor timing in Examine Data
is not possible on data collected with this filter on.

The Supervisory Frame filter prevents all RR, BRNR, and REJ frames from
reaching the capture buffer; only Information and Unnumbered frames are
collected.

The Logical Channel Number (LCN) filter perrnits only packets matching the
specified LON(s) to reach the capture buffer. The LCN value is a 12-bit binary
value with ‘Don’t Care,” ‘1", or ‘(' allowed in any bit position. The term LCN
in this application refers to the twelve bits that follow the General Format
Identifier. These bits are sometimes referred to as the Logical Channel Group
Number (first four bits) and the Logical Channel Number (remaining eight
bits). For simplicity, the entire twelve bits will be referred to as the LCN.

If the Call filter is ‘On’, then the called/calling address conditions must be
satisfied for a packet to be collected. The Call filter is always logically anded
with the LCN filter, H the LCN filter is not satisfied it does not matter if the
called/calling condition is true. If you just want a called/calling address filter,
the LCN filter can be disabled by selecting all ‘Don’t Care’ entries for its
values.

X.26 Filtar Setup

Timing & Lesds Filtesr on
Supsrvisory Frame Filter an
Level 3 Filter G

saxxsoxxiory-

1L.CN Yrlue

Call Fiiter _Gn
Callsd DTE Address
Length 17 ¥

Celled DTE Address
Length X% §dai

Figure 10-5. X.25 Filter Setup Menu

1G-16 Software




Supplied Software
X.25 Analysis and Filter

The Call filter waits for a Call Request/Incoming Call packet. When this
packet arrives, the called and/or calling filter addresses are compared to the
Address Block of the incoming packet. H the filter conditions are satisfed the
LCN number for that packet is saved in an LCN table. From that point on,
any packets with that LCN are collected. A DTE/DCE Clear Confirmation
packet will remove an LCN value from the LCN table. Up to four LCN values
can be mantained in the LCN table. ¥ a Call Request/Incoming Call arrives
and tries to put another LCN value in a full LCN table, the error message
“LOCN Overflow” is displayed. This does not affect the continued filtering and
coliection of other data.

If a ‘Don’t Care’ value is specified for an address length, the filter
automatically allows the maximum length entry of 17 values for the address.
If the address length is less than 17 in the actual packet on the line, the
_additional address specification is then ignored. This application allows
extended address lengths up to 17 values, as per the 1988 CCITT X.25
specification.

Packets with LCN values of { are always collected, whether they satisfy the
filter or not. If a DTE/DCE Restart Confirmation packet is on the line then all
values in the LCN table are cleared.
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Supplied Software
X.25 Analysis and Filter

To run the application:

® Press the ! to start filtering. The X.25 Analysis and Filter is
a Monitor- n, Those packets which satisfy the conditions of
the filter(s) are stored in the capture buffer and displayed. I selected, the
information is also stored to disk.

To define the display format:

L. Press in the top level menu.

2. Select the X.25 display menu. Press a softkey, 1-5.

X.2% Display Definitlon Many

Dafine an X.25 diapiay by
aslacting one of the X.25
Display Menu softkeys or define
which device ls phys DTE,

KIOGH

Figure 10-8. X.25 Display Befinition Setup Menu

10-18 Software




3. Select either a one or two column display format.

Supgiied Softwars
X.25 Analysis and Filter

K28 Display Menu 1

Diaplay Type:

X.25 Display Header:

Dats Field Parameters:
Filald Start Octet:
Flald Length:

HOOE

Figurs 10-7. X.25 Display Column Sslections
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Supplied Seftware
¥.25 Anslysis and Filter

To define header information:

Define the header information. Use the softkeys to assist you in making
selections.

1. Define the Data Field Parameters. These parameters do not need to be set
if data is not specified in the header.

2. Press to save the Display Definition menu and return to the top
level menu.

Display Type Field (Column Seiection}. In one column format,

information is displayed in normal video and nefwork information is displayed
in inverse videe and can contain up to 32 characters per line. In two column
format, information is displayed in the left half of the display and network
information is displayed in the right half of the display and can contain up to
15 characters per line. When using the two column display, all fields entered
appear in both left and right header blocks.

X.25 Display Menu 1

X.25 Dispiay Header:

Data Field Parametera:
Field Start Gctel:
Fleid Langth:

Figure 10-8. X.25 Haader Selections
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For example:

Supplied Software
X.25 Analysis and Filter

Each field, i.e., Addr, Ns, P/F, data, etc., takes a certain amount of header
space. For example: FType takes up five header spaces, Ns takes up three
spaces, LCN takes up three spaces. With a space between each field, 14
spaces are used.

A field that ends after the header line will cause the error message Field
axtends past header line,

X.25 Display Header Selection. Fields are displayed in half bright video
in the header block. Spaces between fields may be entered (use arrow key).
Fields can not extend past end of line. You may overwrite a field by placing
the cursor over that field and selecting another field.

The entire header can be cdleared using the
fields can be deleted by using the Ld softkey.

softkey. The

Data Field Selection. The Field Start Octet lets you define on which
octet to start the data display (not counting the start flag). The Field
Length field lets you specify how many octets (from the starting octet) you
wani to dispiay.

Header Field Descriptions. Table 10-1 gives the abbreviation and amount
of field space consumed in the header definition.

Clear Headr. The : softkey deletes the entire header field.

Data. You can define the Data field. The field can be any length (up to 32
characters in a one column display or 15 characters in a two column disptay)
using the Field Length field. You must specify the Frame Start Octet where
the field is to begin. The data field can be displayed in either the data code
selected in the setup menu or in hex.

This field allows you to display as much of the dafa in a data packet as
desired up to the limit. It is also possible to display decoded data and
undecoded data at the same time.

Assume the data field has been set up to be 1 octet Iong and start at frame
octet 5 (packet type identifier field), and the packet type has been selected to
be displayed. The Data field decode will show the Packet Type Identifier in an
undecoded format, and the Packet Type field will show the same information
decoded to indicate the message type as a mnemonic.
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Supplied Software
X.25 Analysis and Filter

Yabis 10-1. Bisplay Definition Header Seloctions

Field Ssofthey Dispiay Space Used
Abbreviation Abbrevistion
D bit o D 1
Date Bats d 116 32
Frame Address Addrt A 1
Frame Arrival Time FrareTime Friima ]
Frame Check Seguence FCS F 1
Freme Type Frame Type Flype §
CN EN ICN 3
Mad Mad Mod 3
M biz M M 1
Nigt Nr Wr 3
Nlsi Ns Ns 3
Packet Type Pack Type Px Type |
PoifFina Pi Pt 1
Plzt Pr Pr 3
Pis} Ps Ps 3
 bit a 1] 1

Del Field. The
field.

DM, and Q. These fields are simply displayed as a 1 ora 0.

FCS (F). The FCS is displayed as ‘G’ for good, ‘B’ for bad and ‘A’ for abort.
The ‘B’ and ‘A’ blink to indicate an error.

Frame Address (Addr). The frame address (A) is displayed as a hex
character.

oftkey will delete the cursor-highlighted

Frame Arrival Time (FrArr Time). The frame arrival time is displayed
only during Examine Data. During run time it is left blank. The Frame
Arrival Time is measured from the start of a data segment relative to the time
between frames. It is measured in milliseconds.

Frame Type (FType). All frame types are decoded.
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Supplied Software
X.25 Analysis and Filter

Table 10-2.
Frame Typa Abhreviation
Disconnact BisC
Disconnected Mode D
Frame Rejoct FRMR
Information iINFO
Recaiver Not Ready RNR
Receiver Ready RR
Reject REJ
Set Asynchronous Batanced Mode SABM
Sst Asynchronous Balanced Mode Extended SABME
Unnumbered Acknowlsdgement UA
Unnumbered Information 4]

LCH. LCN includes both the LCGN and the LON as a hexadecimal number,
Ns and Nr. Ns (Send Sequence Number) Only I-Frames contain Ns. It

uniquely identifies transmitted frames to ensure that they are received

correctly {error free and sequentially).

Nr (Receive Sequence Number) All I-Frames and S-Frames contain Nr. Its
value indicates the Ns number expected in the next I-frame. Nr indicates
that the Layer 2 entity transmitting Nr has correctly received all I.-Frames

numbered up to and including Nr - 1.

Ns and Nr require three display spaces each, each displayed as a 3 digit
decimal number regardless of extended conirol.

P/F (Poll or Final bit).. All frames contain this bit. It is used as a poll (P) in
common frames; and final (F) bit in response frames. P bits are set to one by
the transmitting station. F bits are set to one to indicate that the response

frame is being transmitted as a result of a poll.

The P/F bit is displayed as '}’ if set and is left blank if not set.

Ps and Pr. Ps and Pr require three display spaces each whether the packet
specifies mod8 or mod 128, These values are displayed in decimal.

Software
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Using Extended Asynchronous Baud Rates

The extended asynchronous baud rates, 56K and 64K bits per second,
are supported as a special application which can be loaded from the
Load Application menu (Load Appl softkey, filenames ASYNC.56K
and ASYNC_64K) These applications are supplied with each HP 4957A

protocol analyzer. These utilities extend the async capability bevond 38.4k
bits/second,

You can monitor or simulate asynchronous data speeds of 56K or 64K bits per
second. The HP 4957A retains its full capabilities for other data speeds when
this appiication is loaded.

To select the Extended Asynchronous Baud Rates:

[

. Insert the Utility Disk in the disk drive, press and

2. Press (¥) until the application is highlighted. Press

- From the application top level menu, pres

4. Move the cursor to the Protocol field and press

3. Move the cursor to the Mode field and press

6. Move the cursor to the Bits/sec field. Select either =1
{whichever is available). The other data speeds are a
(D).
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Softkey Reference

This chapter explains all softkeys that are available in the HP 4957A. The
first, part of this chapter lists the menus and their functions. The second part
of this chapter Hsts the softkeys alphabetically with the menu that they are
located in listed in parentheses.
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Softkeys

This sections lists the menus and their functions.

Softkey Menus in the Top Level

Auto Confg. Tells the protocol analyzer to evaluate the line that is
connected, and automatically set the line parameters in the Setup menu.

Setup Menu. Used to make all manual line parameter settings.
Mon Menu. Used fo enter and develop monitor menus and programs.
Sim Menu. Used to enter and develop simulate menus and programs.

Run Menu. Used to start all Monitor programs, Simulate programs, BERT
tests, and to turn Data Filters on and off.

Examine Data Menu. Used to view data that is in the buffer. In this menu
you can view, measure, change display format, view {imers and counters, and
scroll through data that is in the capture buffer.

Reset. Reset menus (monitor or simulate programs) and reset applications
that have been loaded. You must reset the application if you want to load a
differnet application.

BERT Menu (Bit Error Rate Test). Used to define a BERT test.

Remote&Print Menu. Used to enter the Remote menu to define the
controller and slave devices. Also used to define the printer interface and
allow printing from the various menus.

Mass Store Menu. Used to load data from disk, store data to disk, select the
active disk (RAM disk or floppy disk), and manage your disks.

Load Appl (Joad Application). Used to select and load applications from
floppy disk, RAM disk, or ROM.

Self Test. Internal diagnostic menu used to test the protocol analyzer, CRT,
and keyboard.
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Embedded Softkeys

Beep (Monitor and Simulfate). Available in the Monitor and Simulate
menus. Audibly notifies you when the last preceding trigger is found.

BERT (Run}. Starts the process of Bit Error Rate Tests that are defined in the
BERT menu.

Binary (Monitor and Simulate). Allows you to input level 2 and level 3
strings in binary.

Bi¢ Shift (Fxamine Dats). Press the softkey and the entire data stream is
shifted one bit per press of the softkey, If the displayed data is unrecognizable
you may have to use this key to find the correct framing of unknown
protocols. This softkey appears only in character oriented setups. When
either Character or Bisync protocols are selected a field appears to suppress
specific data, i.e., idles, nulls, control character, etc. When any of the
suppress options are furned on, bit shifting is not available. Bit shifting is not
available if bit order is MSB first.

BSC (Setup). Used to select the Bisync protocol.

Capt Cont (High Speed Capture). Selects continuous capture to the buffer
when monitoring at 72 kbps or faster. This key is only available when the
High Speed Capture application is loaded (option 001).

Capt Full (High Speed Capture). Selects capture until the buffer is full and
then stop capturing data at 72 kbps or faster. This key is only available when
the High Speed Capture application is loaded (option 001).

Change Display (Examine Data). Used to change the display format,.
Char (Setup). Used to select a character oriented protocol.

Contrel (Remote). Used to select to the controller. After pressing this key
you can set up the controller for 2 remote operation. Alows you to configure
the protocol analyzer as a controller.

Counter (Monitor and Simulate). Softkey used to define the ‘if’ statement.

CRT Tests {Self Test). Utility that allows you to manually test the CRT with
a series of tests.
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Saftkey Reference
Softheys

Data Fitr (High Speed Capture}. Allows you set filtering conditions in the
High Speed Capture application. This key is only available when the High
Speed Capture application is loaded (option 001).

Data Filter (Run). Accesses a menu with data filters used to filter lead
changes or timing information.

DCE. Used to define the line that is to be monitored or simnulated on.

Delete (Monitor and Simulate). Used to edit and develop a program and
meny. You can delete program entries,

Delete (Mass Store}. Pressing the
files for removal from the disk. The
(a Del in the right most columns) but is actually not deleted unti

are pressed,

Undefined files cannot be restored or renamed after they have been deleted.

Delete Application (Remote). Deletes the cwrrent application in the slave’s
appilication memory.

Delete Block (Monitor and Simulate). Deletes a block when the cursor is
at the beginning of a line.

Delete Line (Monitor and Simulate), Deletes a line when the cursor is at
the beginning of a line,

Delete Prg (Monitor and Simulate). Deletes the entire monitor program
when the cursor is at the beginning of a line.

Directory (Mass Store). The directory operation lists the disk
contents, giving File Name, File Type, an orement field. You can use the
cursor keys to scroll through the files on the directory.

Disc (Monitor and Simulate). Used in conjunction with start and stop
statements. Tells the analyzer what to start or stop.

Disk Copy (Load Appl). Internal utility that allows you to copy the contents
of a 3 1/2 inch to another 3 1/2 inch disk.

Display (Meonitor and Simulate). Used in conjunction with start and stop
statements. Tells the analyzer what to start and stop.
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Don't Care (Moniter and Simulate}, Used to develop a program and
menu. Enters a ‘don’t care’ ¢ondition in a trigger condition.

Downlead Application (Remote). Transmits the currently active
application program from the controller’s a memory to the slave, To

execute the application on the slave, use

Download Data (Remote). Transmits test results from the controller buffer
to the slave buffer.

Download Menu (Remote). Transmiis the setup, monitor, simulate, and run
menus to the slave,

DTE (Monitor and Simulate}. Used to define the line to be monitored or
simulated.

Enable Keyboard (Remote), After a ‘lock kevboard’ operation, this
operation is necessary to restore the slave’s keyboard to local control. This
may be necessary if a menu, data, or application transfer is aborted by the
controlier,

End Frame {(Menitor and Simulate). Used to enter the end frame condition
in a level 2 string,

Erreor (Monitor and Simuiate), Used to define a trigger condition. The
analyzer will trigger on an error in the data stream.

External (Run). Selects the external interface and then must have an
interface pod connected.

Execute Run (Remote). Executes the slave’s run menu. The operation
executed is the last operafion that was run on the slave or the last operation
set up on the siave,

Format (Mass Store), Pressing the
initializes the disk, erases the disk directory, and places a new format on
every track of the disk. Use this softkey to erase an entire disk and initialize
new disks. The formatting process takes about 45 seconds.

The disks can be read by an HP series 200 computer but disks formatied in 3
series 200 cannot be written to during run-time on an HP 4857A.

Gosub Block (Monitor and Simuiate}, Causes a jump to a subroutine that
ends in a ‘return’ statement. Without a ‘return’ statement ‘Gosub Block' acts
like a ‘Goto Block’ command.
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Goto Blk (Monitor and Simulate). Causes an immediate unconditional
branch to another block.

HDLC (Setup). Select the HDLC protocol.

Help (High Speed Capture). ‘Selects the Help screen when in the High
Speed Capture application. This key is only available when the High Speed
Capture application is loaded.

Hex/Text (Examine Data). The H

to display the data in the code selected in the setup menu.

Press ] to display the data in hexadecimal. When one of the selections
has been made, it will not change until the softkey is pressed again.

Highlight (Monitor and Simulate}. Marks up to the last 63 trigger events
in the buffer.

High Speed Capture (Load Appl). Only available on the HP 4958A, allows
you to select capture rates that are faster than 64 Kbps, up to 256 Kbps.

ID Slave (Remote). The slave transmits its model number. This operation is
often performed to test for an active link enabling remote communication.

if (Monitor and Simulate}. An 'If Counter’ causes a prograra branch
according to the condition of a counter. An ‘If Lead’ causes a branch
according to the condition of a lead at the time of the last trigger. If the
statement is frue the program will jump to a specified block. If the statement
is false the program goes to the next block,

Inc Ctr (Monitor and Simulate). ‘Increment Counter’ uses one of the five
counters to count events and select an increment value.

Insert (Monitor and Simulate). Used to edit and develop a program and
menu. You can insert characters in a data stream.

Insert Biock (Monitor and Simulate). Inserts a new block when the cursor
is at the beginning of a line,

Insert Line (Monitor and Simulate). Inserts a new line when the cursor is
at the beginning of a line.

Internal (Run}. Selects the internal interface selections, RS232C, RS449, or
V.35,

Inverted {Setup). Select inverted bit sense.
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Keyboard Test (Self Test). Allows you to test each key on the keyboard
with an interactive test.

Lead (Monitor and Simulate). Used in conjunction with the ‘if’ statement
to define a trigger condition,

Level 2 (Monitor and Simulate). Used to enter a level 2 when string for
defining level 2 trigger conditions.

Level 8 (Moniter and Simulate). Used to enter a level 3 when and send
string for defining a level 8 trigger condition.

Load (Mass Store). Pressing the key and key and |
effects a read-from-disk and write-to-buffer action. When the
being accessed the yellow indicator light is on,

drive is

File names may be entered fro

kevboard or by moving the cursor to the
file name before pressing the | '

softkey,

Lock Keyboard (Remote). The slave’s keyboard becomes inoperable. This is
necessary before executing most operations, excepting ‘slave status’, ‘identify
slave’, and ‘reset slave’. Lock keyboard is performed automatically on HP
4957As operating as a slave.

Loop (Self Test). Allows you to manually test the internal circuitry with a
loop diagnostic check. This is the same test that is run at power-up.

Mass Store (Top Level). Accesses the Mass Store function.

Message (Monitor and Simulate). Used for entering comments in a
program,

Mon Buff (High Speed Capture). Allows you to monitor the buffer when
the High Speed Capture application is loaded. This key is only available when
High Speed capture is loaded.

Monitor Buffer (Run). The protocol analyzer will immediately begin
monitoring the buffer (if there is data) when this key is pressed.

Monitor Line (Run}. The protocol analyzer will immediately begin
monitoring the line and filling the buffer when this key is pressed.

Mon Menu (Top Level). Selects the Monitor menu.

Move Crsr (Monitor and Simulate), Allows the cursor to be positioned at
the start of a block.
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MSD =RAM (Mass Store). The | alternate as the
softkey label. Selects the mass store device, either the microfloppy disk or the
128 Kbyte RAM disk. When the selected mass store device is the RAM disk,
the softkey is available,

Next Hilit (Examine Data). Th softkey in the monitor or

simulate menus lets you mark trigger events. The
lets you move to the next highlighted event. You may have to press
in frame and packet displays to get to the remaining

Highlights are not retained when data is stored to disk

Next Page and Prev Page (Examine Data). The

softkeys move from one screen-full of data to the next
creen, either previous or successive, A page is one full screen of
information.

Next Segment and Prev Segment (Examine Data). The

disk that is too large to be entirely contained in the buffer, With this feature
you can examine the disk like the buffer. These softkeys load either the next
or the previous 16 Kbytes of data from disk into the buffer for examination.

Nermal (Setup). Selects normal (uninverted) bit sense.

Not (Monitor and Simulate). Used to enter the ‘not’ condition of a trigger
statement,

Pack Disk (Mass Store). Pressing the

earranges the files on the disk to accormunodate lost space due to
deleted files or when run-time files are created. This process allows you to
regain disk space and use the disk more efiiciently.

Once the pack disk operation has been completed there is no way to recover
purged files.

Print All (Remote). Allows you to print the configuration and data.
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Print Screen (Setup and BERT). You can print the entire in either menu
with an ASCH printer connected.

Print Setup (Remote). You can print the print the slave, controller, or print
sefup menus.

Print Prog (Monitor and Simulate), Prints the program if an ASCI printer
is connected.

Print Setup (Remote). Allows you to print the setup configuration.

Print Summary and Data (Examine Data). If you have an ASCH printer
connected, you can print either the data display or the setup summary by

 softkeys.

Recover (Mass Store). Pressing the
allows files marked for removal from active files in
the directory. Only files created on an HP 4951C/4952A/4953A/4954A/495TA
may be recovered,

Remote&Print (Top Level). Accesses the Remote function and the Print
setup function.

Rename (Mass Store). Pressing the softkeys allow
you to rename a file or change the comment associated with a file. Undefined
files cannot be renamed.

Reset (Monitor and Simulate). Resets and stops a specified Timer or
Counter.

Reset Application (Reset). Resets the Application memory to default and
delete any loaded applications. This must be done if you want to load another
application.

Reset Menus (Reset). Resets the Monitor and Simulate programs.

Reset Slave (Remote). Stops slave execution and resets the slave to its top
level menu.

Return (Monitor and Simulate). A command that terminates a subrouting
and returns the program to the command immediately following the ‘Gosub
Block' statement,

Rell Up and Roll Down (Examine Data). Press
to move the displayed data up or down cne line at a time, You can view up to
32 Kbytes, the current contents of the display buffer,
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Run Application (Remote}. Loads the appli

in the slave into application memory, Us
application.

SDLC (Setup}. Select the SDLC protocol.

Self Test {Top Level). Allows you to run internal diagnostics for CRT,
keyboard, and Loop tests.

is currently resident
to execute the

Send (Simulate). Tells the analyzer to send characters. You can enter the
characters in text, hexadecimal, or binary, Level 2 or 3 assisted mode makes
entry of frame and packet headers available,

Sel Ifac (High Speed Capture). Allows you to change the active interface
when High Speed Capture is loaded.

Select Iface (Bun}. Accesses softkey selections for Internal or External
interfaces.

Set Lead (Monitor and Simulate). Sets interface leads on or off,
Setup (Top Level). Allows you to enter the Setup menu.

Simulate (Runj. The protecol analyzer will immediately begin running the
active simulate program.

Slave (Remete). Allows you to configure the protocol analyzer as a slave.

Slave Status (Remote). Tells the slave to transmit its current menu and
error status to the controller. :

Softkey (Monitor and Simulate). Defines the trigger condition to be one
of three softkey entries. You must press the softkey to satisfy the trigger
condition.

Specify Block (Examine Data). The Spec:-Block
a particular 2 Kbyte block. The block number indicates the first character’s
position in the buffer. Some buffer information, like time marks, is not
displayed, so N - may cause the block number to jump by several
numbers. Buffe ded from disk may have block numbers as high as
384,

Start (Moniter and Simulate). The start softkey is available to start the
Display, Disk, Timer. ‘Start’ and ‘Stop’ commands should be tied to the start
of execution or the last preceding trigger.
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Start Flag (Monitor and Simulate), Enters the start flag in a level 2 string
defining a frigger condtion.

Stazrt Time and End Time (Examine Data). The
' - softkeys are used for cursor timing. To find the time interval
wo events in the buffer, move the cursor to the first event and
Move the cursor to the second event and press

: The time between the two events is displayed at the top of the
screen border,

Stop (Monitor and Simulate). The 3 softkey is available to stop the
Display, Disk, Timer and Tests, ‘Start’ Stop’ commands should be tied fo
the start of execution or the last preceding trigger.

Store (Mass Store}. Pressing the key and then
read-from-RAM write-to-disk action, When the disk drive is being accessed
the yellow indicator Hght is on.

File names may be entered from the kevboard or by moving the cursor {o a
file in the directory before pressing .
File type must be specified. An opti
identification of the file,

omment field is provided to aid

Tests (Menitor and Simulate). Used in conjunction with the start and stop
statements, Tells the analyzer to act upon the tests being run.

Test Results (BERT). Allows you view the BERT test results while the test
is still being run.

Timer (Monitor and Simulate). Used in conjunction with the start and stop
statements. Tells the analyzer to act upon the defined timer.

Timer and Cntr (Examine Data}. With th
look at a summary of the setup parameters, as well as the status of the timers
and counters at the end of the previous run.

Timer and Counter (Remote). The slave fransmifs the status of its timers
and counters. This is an upload function only.

Upload Application (Remote). The current application program is
transmitted from the slave’s application memory and executes it on the
controller.

Upload Data (Remote). Receives buffer data from the slave. You must
specify the correct block limits in the slave.
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VT100 (Load Appi}. Allows you to use the protocol analyzer as a terminal.

Wait (Simulate). ‘Wait’ statements are used to delay ‘Send’ or ‘Set Lead’
coramands by a specified number of milliseconds.

When Trig (Monitor and Simulate). Only statement that defines a trigger
event. The analyzer can look for any event and then branch to a designated
action. Program execution stops and waits until at least one ‘When Trig’
condition is satisfied. Triggers are the only way to provide a reference point
in the data stream.

X213 BSC (Setup). Allows you to select X.21 BSC circuit-switched or
leased-line operation.

X21 Char (Setup). Allows you to select X.21 Character circuit-switched or
leased-line operation.

X21 HDLC (Setup). Allows you to select X.21 HDLC circuit-switched or
leased-line operation.

X21 SDLC (Setup). Allows you to select X.21 SDLC circuit-switched or
leased-line operation.

X21 X.25 (Setup). Allows you to select X.21 X.25 circuit-switched or
leased-line operation.

X.25 (8Betup}. Allows you to select the X.25 protocol,
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Specifications and Accessories

This chapter outlines the specifications, performance that is guaranteed by
Hewleti-Packard, Characteristics are performances that have been determined
to be typical. Product enhancements, options, and other accessories that are
available are also listed.
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Specifications

This secticn lists performance requiremenis that are guaranteed by
Hewlett-Packard.

Physical Size

Weight. Net Weight: 5.8 kg. (12.8 lbs.) Shipping Weight: 10.3 kg. (22.7 lbs.)
Dimensions. 16.0x27.9x 34.3 cm. (6.3 x11.0x 13.51in.)

Operating Temperature, +5° C to +40° C (+41° F to +104° F) no
condensation

Storage Temperature. +4° C to +53° C (+39° Fto +127° F) no
condensation

Electrical Requirements

Power Requirements. 100 to 240 VAC £ 10%: 47 to 63 Hz single phase,
typically 18 watts with a maximum <30 watts.




Operating Characteristics

Operating characteristics are features and capabilities that the protocol
analyzer exhibits. They are not specifications.

Protocols

X.25, SNA (opt.), SBLC, BSC, HDLC, IPARS, X.21 (opt), DDCMP (opt), CCS#7
(opt), Frame Relay (opt), ISDN Basic and Primary rate (Q.921 and Q.931), and
most character asynchronous or synchronous protocols.

Data Transmission Modes

Synchronous, asynchronous, and synchronous NRZL

Data Transfer Rates (bps)

50, 7h, 110, 134.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3200, 3600,
4800, 7200, 9600, 12000, 14400, 16000, 19200, 38400, 48000, 56000, 64000
and externat for synchronous data lines up to 64000,

Line utilization supported at any data rate may vary depending on protocol
and complexity of triggers.

Not Supported:
Asynchronous (bps): 16604, 48000
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High Speed Data Capture Rates (with option 001).

Internal clock speeds for 8-bit async and bit-oriented protocols (NRZI): 72000,
76800, 100000, 112000, 128000, 133000, 146000, 168000, 187500, 192000,
224000, 230400, 256000 and EXTERNAL up to 256000.

Internal clock accuracy = + 0.005% for all speeds.

Data Codes

ASCII, EBCDIC, Baudot, Six Bit Transcode (SBT), IPARS, EBCD, and Hex.

Capture Memory (Circular)

To store data, timing, and lead status (circular)

768 Kbytes volatile
32 Kbytes nonvolatile RAM .

Mass Storage

Microfloppy disk stores 613 Kbytes of data, timing information, setups, and
menu programs (fill and stop capturing)
RAM disk stores 128 Kbytes
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Lead Status

The status of five control leads are stored for each interface, They are RTS,
CTS, DTR, DSR, and CD for RS-232C/V.24 and V.35 interfaces; CS, RS, RR,
TR, and DM for RS-449 interface; T, R, I, and C for X.21 interface.

LED Lead Indicator Pin Assignments. For internal interfaces.

RS-232 RS-449 V.35
BE {2) SC 14122 S0 [Ps}
0OCE 13) D (6241 RO (RN
115 ST 15/234 SCT [Y/AA)
RC {171 AT {8/26) SCR VX
RTS 14} RS (7/25] RS IC]
CTS 16 cs gz R
DTR {200 TR [17/30) DTR Hi
0sg 18l DM 111281 DS {E]
VRV RR {1331 RLSC 17}
£1C 24} TT {17/35} SCE 1UMWi

Breakout Panel. Full 25 pin matrix,

Test pin MARK threshold <w 3V
Test pin SPACE threshoid >+l
Source voltage = o 12V

RS-232. Red LEDs = -3V.

Recelve: MARK »>= 20V
SPACE <= 1.V
Transmit: + Vints KQ
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R8-449. The LEDS indicate activity on the interface pins. When both LEDs
are on, the line is active with transitions. The RS-449 transmit threshold
levels are:

Transmit: > 2.0V intc 100 ohms
> 54V inte an open cirouit

V.35. The LEDS indicate activity on the interface pins. When both LEDs are
on, the line is active with transitions. The RS-440 transmit threshold levels
are:

Transmit: > 0,475V to 0625V into 100
shms
Output impadance = 100 ohms & 50 chms

VT100

For terminal emulation application only; 80 characters by 24 lines on display.
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Triggers

63 triggers for characters, errors, timeouts, interface lead transitions, and
softkeys,

Timers. Iive, each with a maximum count of 65535 msec. Resolution 1
msec. Cursor timing for measurements from 6 to 66 seconds, depending on
data rate.

Counters. Five, maximum count 65535.
Highlights. Most recent 63 trigger events.

Send Strings. Up to 251 characters per string maximum, 1743 characters
total (not including error checking or flags).

Setups

Character Framing. 5, 6, 7, or 8 information bits, plus parity. For
asynchronous systems select 1, 1.5, or 2 stop bits per character,

Error Checking. CRC-CCITT, CRC-CCITT preset 0, CRC-16, CRC-12, CRC-6,
LRC, and parity.

Parity. Odd, even, none, ignore,

Display Fermats.
DTE data over DCE data (two line)
Data and Lead Status
DTE data only
DCE data only
X.21 data and state
Frame decode
Partial packet decode
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Physical Instrument

Keybeoard. Full ASCH keyboard with six softkeys and cursor control.

Display. High resolution 13 cm (5 in) diagonal with 16 lines and 32
characters per line.

Interfaces, These interfaces are available:
Internal

RS-232/V.24 with full 25 pin break-out
RS-449
V.35

External

ISBN BRI

ISDN PRI T1
ISDN PRI CEPT
MIL-188C

Remote Capability

Remotely controlled by another HP protocol analyzer or a PC to transfer data,
setups, and applications. Unattended remote control {command-mode or
virtual-mode).

¢ Command mode: remotely controlled by another HP 485X protocol
analyzer or a PC to transfer data from 768 kbyte buffer, menu setups, and
applications. Remote BERT is possible between-an HP 4857A and an HP
4952A.

e Virtual mode: Remotely controlled by a PC. All functions possible locally
can be executed remotely. PC display is identical to the protocol analyzer
display, with an update rate approximately once/second (depending upon
the bandwidth of the interconnecting link).

12-9




Specifications and Accessories
Operating Chargetaristios

Bit Error Rate Testing

Simultanecusly measures bit errors, block errors, errored seconds, and
percent, error free seconds for synchronous, asynchronous or isochronous data
links.

Block Size. 511, 1000, 2047.
Patterns. 63, 511, 2047 or 4085 pseudo random sequence.
Character Framing. None, 5,6,7, or 8 bit per character and parity.

Inject Errors Function. Single errors or burst of ten errors.
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Accessories

The HP 4957A is equipped standard with the following:

Power Cord

RS-232C (V.24) Y-cable

RS-449 Y-cable

V.35 Y-cable

Protective Front Panel Cover
Jumper wires for the RS-232C (V.24 breakout box)
Operating and Reference Manual
Datacommunications Test Library
Utility Disk

Transportation Disk

Interface cable for external pods

® @ & @& © % & o & O &

Options and other Accessories

option W30 36 raonth service contract (24 month extension beyond the
standard 12 month warranty)

option 001 Hi-speed performance data capture

option 003 Katakana character set

option 101 {delete) RS-449 Interface cable

option 104 HP 18294A X.21 Interface pod

option 105 {delete) V.35 Interface cable

option 108 HP 18280A 5/T BRI Monitor pod (optional HP 18268A)
option 109 HP 18281A 5/T BRI Monitor/Simulate pod and software
option 110 HP 18282A S/T PRI (T1) Monitor/Simulate pod and software
option 111 HP 18283A S/T PRI (CEPT, 3-pin) Monitor/Simulate pod
option 112 HP 18284A S/T PRI (CEPT, BNC) Monitor/Simulate pod
option 113 HP 18286A U interface BRI Monitor ped (AMI)

option 114 HP 18286A U interface BRI Monitor pod (2B1Q)

option 115 HP 182827 T1 Interface pod and software

option HOS V.35 Y-cable (France only)
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Error and Status Messages

The HP 4957A displays messages that alert you to what it is currently
executing. If the execution cannot be done due to complications, incomplete
commands, or siaply not understanding the command it will display the
reason for not completing the command,
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Error Messages

This chapter explains what error messages mean and how to correct them.

Application Denied

Cause. Occurs when an atterpt is made to load or rename an illegal
application. This might be an application copied on another device other than
another HP 4957A,

Action, Check the application and ensure that it is correct.

Application Not Compatible

Cause. Cccurs when an attempt is made to store an application that is not
compatible.

Action. Check application to ensure it is not copy protected.

Bad Data - Cannot Sync

Cause. Indicates incoming data does not match selected pattern.

Action, Check for line errors, wrong speed selected, or wrong pattern
selected.
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Bad Disk

Cause. The disk will not format because of too many bad tracks.
Action. A disk having one or more bad tracks is unusable.

Buffer Empty

Cause. Slave buffer is empty.

Action. Verify contents of the slave buffer with examine data. Retry to
upload.

Buffer Overflow

Cause. Not processing data as fast as it comes in. Caused by disk or monitor
program which have triggers found too often.

Action. Decrease number of triggers in setup.

Can’t Configure Within the Time Limit

Cause. For synchronous protocols the time limit is 15 seconds; NRZI or
asynchronous protocols the limit is 45 seconds,

Action. Afier the time limit, Auto Configure resets and starts over.
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Checksum Error

Cause. Bit errors have occurred. A bad CRC check occurred when
attempting to read or write a file on the disk. Data is assumed to be corrupt
when this error occurs.

Action. Retry the operation. Disk may no longer be usable. Try another disk
to help isolate the problem.

Clock Slipped During Run

Cause. Corrupt data received. Part of the bit stream was lost.

Action. Either BERT detected error indicating bad line or the line is
configured wrong,

Controller Error

Cause. The disk controller is not working properly.

Action. Run disk self test to verify disk controller error.

Conversion Error Menus Reset

Cause, Occur if the menus being transferred are invalid on the destination
analyzer.

Action. Check menu compatibility. Retry menu transfer.
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Data Error - Sync Lost

Cause. Indicates that sync was lost after start of test.

Action, Check either line going bad, or if tester was changed on the other
end of line.

Directory too Large

Cause, Disk has a directory too large. Directory has ten secfors for 80
entries.

Aetion. Reduce the nurber of files.

Directory Full

Cause. Disk directory is full and no other files can be written. The direciory
can contain eighty files.

Action. Reduce the number of file names.
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Error Messages

Disk Full

Cause. Disk is full of data and no more will fit. This error occurs during
write operations.

Action, Pack the disk using the
for the new file.

softkey to make enough space

Disk Not Formatted

Cause, The disk has not been formatted.
Action. Format the disk.

Disk Out

Cause. Disk is out at the beginning of a disk operation, or the disk is taken
out during a disk operation. :

Action. Make sure a disk is installed in the drive. Press

Disk Removed During a Read Operation

Cause. Disk was removed during a load operation; the buffer data is invalid,
Action. Reload data.
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Disk Read Error Buffer Data Invalid

Cause, Caused by checksum error, record not found, corrupt file, broken disk
controlier, or a worn out disk,

Action. Try another disk to help isolate the problem.

DLC Error

Cause, HP 4957A hardware probler.
Action, Contact HP for service,

Drive Error

Cause. Disk drive is not working or a hardware failure has occurred.
Action. Run disk self test to verify disk controller error.

End of Data Segment

Cause, End of the current 16 blocks (32 Kbytes) of data.
Action. Use next data segment key.
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End of Disk File

Cause, Specified block number beyond the last block on disk.

Action, Change the block number to one on the disk.

End of Valid Data

Cause. Scrolled to the end of buffer data.
Action. Scroll backward.

EQF error

Cause. An attermpt was made to read more records than exist in the file. The
End Of File was found before the read completed.

Action. Retry, if it fails again - retry on a different disk. If the error persists,
suspect a disk controller failure.

File Already Exists

Cause. A file with name and type already exists.

Action. Recheck the name and/or type to ensure they are different from
existing files. '
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File Does Not Exist

Cause, Try to load a file that does not exist or has been deleted,

Action. Recheck the directory for the file name or use the function
of mass store menu te try to replace the file into the directory so that it may
be accessed.

File Not Compatible

Cause, File is not compatible with the HP 495TA. This file could have the
correct type but might be an application not compatible.

Action. Recheck the file and ensure it's compatibility.

File is Not Recoverable

Cause, [Mile is not recoverable. Probably a file created on an instrument other
than an HP 4957A type

Action. Recheck file and compatibility to the HP 4957A.

13-10 Maessages




Esror and Status Messages
Error Massages

Framing Error

Cause. Could not find a ‘1’ stop bit in an asynchronous protocol during
autoconfigure. Error may occur because a transmit clock (TC or ETC) is
missing in a synchronous protocol. The HP 4857A assumes an asynchronous
protocol, but cannot then find the stop bit.

Action. Check transmit clock indicators on the pod. Check protocol setup.
Retry the transmission.

Handshake Error

Cause. Proper handshake responses were not present during printer
operation.

Action. Check handshake line for correct responses. Press EXIT to return to
the printer menu,

Improper Format

Cause. The disk format is not compatible with the HP 4957A for run-time
use. The disk format is LIF but not formatted on a compatible disk drive.

Actien. Format the disk in an HP 4357A, HP 4952A, HP 4951C, HP 4954A.
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Insufficient Data to Configure

Cause. The analyzer cannot detect a clock or idles.

Action. Check the data stream. Go to the setup menu and check for
non-standard protocols or data codes.

Invalid asynchronous speed / Invalid synchronous
speed

Cause. The bit rate is not within 5% of specification.

Invalid Async Framing

Cause. The analyzer cannot determiine the async data code.

Action. Check for a non-standard data code.

Invalid File Name

Cause. Attempt to enter an invalid file name.

Action. Correct the file name. Allowable characters are A - Z, numbers,
and the underscore character. The file name must start with a capitol
alpha-numeric character.
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Error Messages

Invalid File Type

Cause, Attempt to load or store a file type that is not valid on an HP 4957A,

Action. Correct the file type to match with a compatible file type cn the HP
4957A.

Invalid Mon/Sim menu

Cause. Occurs if you enter ‘When DTE/DCE’ without completing the trigger
branching instruction or if there are incomplete program statements.

Action. Examine rmonitor/simulate menu for incorrect parameter. Correct the
error and retry

Invalid Sync Characters

Cause. Could not find any of the standard sync characters (ASCH = 4l¢;
EBCDIC = 2;3,; IPARS = 333g).

Action. Try syncing on different characters. Auto Configure syncs on a
selected set of sync characters. The data stream does not contain one of these
sync characters.
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Issue ID Request to Enable Slave

Cause. Failure to issue ID request to enable an HP 4851 slave.

Actlon. Always execute this operation immediately after establishing phone
communication to synchronize remote transfers. Required by the HP 4951A
as a slave,

Max Length

Cause. Appears if you attempt to specify more than 255 characters in a
single string.

Actien, Reduce the number of characters in the string.

Max Strings

Cause, The Monitor and Simulate Menus combined contain strings which
have a total of more than 2750 characters.

Action, Reduce the number of characters in the string.

Media Wear Protected

Cause, Disk has become write protected because of excess wear.

Action. Copy to a new disk as soon as possible.
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Error Messages

Menu Full

Cause. Monitor and Simulate Menus combined contain more than 143 steps.

Action., Reduce the number of steps.

Menus Incompatible with HP 4957A

Cause. Occur for certain menus created by a HP 4955A or HP 4953A.

Action. Modify the existing menu to run on the HP? 4857A. Examine the
menu for any illegal parameters, correct and retry.

Must Reset Slave First

Cause. Slave must be reset.

Action. Press | before continuing.

Must Reset Slave to Top Level

Cause. Slave must be in the Top Level menu to continue operation.
Action, Reset slave,
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New Name Already Exists

Cause. File with a name and type already exists.

Action. Recheck the name and/or type to ensure either the name or the type
is different from existing files.

No Application Loaded

Cause. Attempt to store an application when no application was loaded in
RAM.

Action. Load the application desired into the HP 4957A before trying to store
it.

No Data in Buffer—Use EXIT Key to Exit

Cause, Buffer is empty.
Action. Monitor On-Line, or load from the disk to fill the buffer.

No Data in Capture Buffer

Cause. Buffer is empty when you try to store a Menus & Data file or a data
file,

Action. Monitor On-Line, or load from the disk to fill the buffer.
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No Data Present

Cause. No line data,

Action. Both data and idle conditions must be present.

No displayable data in buffer for the selected display
format

Cause. Buffer contains non-displayable data, such as lead transitions, or if in
the Packet display there are no packets.

Action. Use Data & State display format to see the lead transitions, and ali
other dafa, if any.

No File; Run Aborted

Cause. The menu requesting the run-time disk data file was exited before
being executed.

Action. None - Run-time disk data file was exited before being executed.
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No Idles

Cause. Insufficient idles on the line.

Action. Data and idles must be present. Asynchronous protocois must have
at least two idle characters between messages.

No More Highlights

Cause, When you press the
highlights.
_Action View highlights again by returning to start of buffer {use

iock ) and then ilit. For frame packet displays, try
the

key and there are no more

Non LIF Format

Cause. The disk has been formatted, but the format is not the LIF format
used by the HP 4957A.

Action. Format the disk on a HP 4957A.
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Nonstandard Baud Rate

Cause. The bit rate is not within 5% of the selected value.
Action. Adjust bit rate of IUT.

No Pod Attached

Cause. An external interface has been selected and no pod is attached or the
connection has come loose,

Action. Be sure to turn off the power before connecting the interface pod.

No Sync Characters

Cause. Could not find any sync characters.

Action. Try to sync on idles to capture all the data on the line and then
check the data with examine data menu for the presence of sync characters.

Operation Not Valid for HP 4957A

Cause, Remote operation is one that only an HP 4955A or HP 4953A can
perform.

Action. Amend operation to comply with HP 4957A capabilities.
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Printer Error

Cause. Other printer problems,

Action. Verify connections and printer setup. Press EXIT o return to the
printer menu.

Receiver Overrun

Cause. Line data too fast.

Action. Check configuration of line. May be noise on data or clock.

Record Not Found

Cause. A track or sector was not found during a disk operation indicating a
corrupt format or a worn disk.

Action. Retry the read or write operation.

Remote Timeout

Cause, Print operation timed out.

Action, If persistent, contact your HP Sales/Service Office. Press EXIT to
return to the print menu.
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Seek Error

Cause. The disk controller cannot find a location on the disk that it expects
to find.

Action. Retry the operation. Retry the operation on another disk.

Single Sided Disk

Cause. The disk has been formatted as a single-sided disk.
Action, The HP 4957A needs a double-sided format.

Start of Data Segment

Cause. Start of the current 16 blocks (32 Kbytes) of data.
Action. Use previous data segment key.

Start of Valid Data

Cause. When you scroll to the beginning of buffer data.
Action, Scroll forward,
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Sync Lost One or More Times

Cause, A ‘Data Error - Syn¢ Lost’ error has occurred at least once.

Action, Check either line going bad, or if tester was changed on the other
end of the line. Waiting for data.

Trying Again to Capture Data

Cause, Analyzer does not capture data and cannet find a clock,

Action, Press
and manually

- again. If that does not work go to the Setup Menu
strument.

Waiting for Data

Cause. No line data or the analyzer is still collecting data to rake a
determination.

Action, Both data and idle conditions must be present.
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Waiting for Frames

Cause. The analyzer has detected a bit-oriented protocol but cannot capture
frames.

Action. Press d try to capture frames or go to the setup menu

Waiting for Idles

Cause. Insufficient idles on the line. Both data and idles must be present.

Action. Character oriented protocols must have a minimum of ten idle
characters between messages, and bit oriented protocols must have ten flags
between frames

Waiting for Messages

Cause. The analyzer has detected a character-oriented protocol but cannot
find the sync characters.

Action, Press

- or go to the Setup Menu and manually configure
the analyzer. :

Messages 13-23




Error and Status Messages
Errar Massapes

Write Protected

Cause. Disk write protect tab is in the protect position. The tab will not be
visible and a physical hole will exist in that portion of the disk case,

Action. To store information on a write protected disk, slide the protect tab
to the opposite position.
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Status Messages

Status Messages are different than Error Messages. There is no corrective that
can be taken. The HP 4857A is telling you that there is still protocol analyzer
activity.

Application Already Loaded

The application is already loaded in slave memaory.

Binary

Enter eight bits from softkeys. If the Setup data code is less than eight bits,
the most significant bits are ignored.

Buf = n

Message indicating which 2 kbyte block of memory (1 to 16} is being
displayed. When memory wraparound occurs, the next 2 kbyte block to

be loaded becomes Block 1. When viewing the buffer after run-time with
examine data, the oldest data becomes Block 1. In the examine data meny,
block numbers may go as high 384 if loaded from the capture buffer).
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End Frame

Enter the FCS character (good, bad, abort, don’t care).

Exploding Diamond (<>)

Symbol indicating data is being processed.

Hex

Enter two digits for each hex character.

x: converts all subsequent displayed data to hex format. The

softkey label then changes ¢ for changing the display back to the'
current data code.

Not Hex

Enter a hex character which should NOT be triggered on.
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Not Text

Enter 3 single keyboard character which should NOT be triggered on.

Prg = n

Message indicating which monitor or simulate menu block is currently
executing. This can tell you when the program is locked up or when the
analyzer is looking for a trigger event. It may flash very rapidly.

Start Flag

The curser is over 4 start flag, delete this character if desired.

Stop Display/Start Display

sp alternates with

dispiay, and '$; causes the most recent incoming data to be
displayed. These do not affect the run, but the continuity of the run-time
display may be lost. This softkey works identically to the ‘start/stop display’
statements in the monitor and simulate menus.
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Summary/Data Display

ernate to show either the data display or the setup summary. Press
without affecting the run, to review the current setup and observe
and timers. The summary tracks the current setup menu. Press
to return to the data screen. The timers and counters display is
updated at least twice per second.

Text

Enter a single keyboard character.
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Glossary

This glossary is a general explanation of terms that are used in this
manual. The terms are not necessarity Hewlett-Packard specific, but
datacorumunications in general.

Autoe Configure
The HP 4957A can Aufo Configure, sample line data and automatically
make protocol analyzer settings to correctly monitor the line.

BERT
Bit Error Rate Tests (BERT) measures analog noise on a digital circuit. You
can determine how often highs are erroneously changed to lows and lows
to highs..

Bisync (88C)
Most common character-oriented protocol that predefines sync characters
depending upon data code.

Bit Count
The number of actual data bits sent since synchronization (excluding
framing, start, stop, and parity bits).

Bit Errors
Divide bit errors by bit count to get Bit Error Rate.

Bit Error Rate
The number of bit errors divided by the number of bits received.

Bit-oriented Protocl (BOPs)
HDLC, SDLC, X.25, LAPB, ADCCP.

Blocks
Bit error rate does not give any indication of error distribution. For
example, if most errors occur within a few moments of each other, it
might indicate that the line was all right, but had perhaps been affected
by a lightning hit or path switch. For this reason, bhits are grouped in
blocks for measuring block error rate, sometimes referred to as BLERT.
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Block Check Character (BCC)
An error checking character that is appended to a character-oriented
protocol by the transmitter. The BCC is automatically appended to send
strings in the Simulate menu.

Biock Count
Tells how many blocks have been sent thus far in the test.

Bliock Errors
Tells how many blocks had at least one error. Divide block errors by block
count to get Block Error Rate.

Biock Error Rate
The number of block errors divided by the number of blocks received.
Whether there is one error or ten errors in a block, it is still counted as
one block error.

Block Sizes
The Bell system uses a block size of 1000 bits. CCITT, the world-wide
standard, uses a block size equal to the pattern size, For example, if the
PRBS pattern is 511 bits, then the block size would also be 511 bits.

Character-oriented protocol (COPs)
Half-duplex protocol that utilizes each significant character,

Control field
Field used to identify an I-frame, S-frame, and U-frame and control the
behavior of the frame.

Cyclic Redundancy Check (CRC)
A techniqgue for error checking in the data stream where a serial data
block is used to calculate for errors.

DCE
Data communication equipment,

DTE
Data terminal equipment.

Download
A remote operation that transfers data, menus, or applications from a
controller to a remote slave.
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Elapsed Seconds
Elapsed time since receiver synchronization.

Errored Seconds
Tells how many of the elapsed seconds had error occurrences.

% Error-Free Seconds
Errored Seconds divided by Elapsed Seconds. Displayed at the end of the
test.

Frame Check Sequence (FCS)
An error checking character that is appended to a bit-oriented protocol by
the transmitter.

I-frame
Information frame (level ) used to carry user data.

Inject Error

Press r at any time during the test. The receiver at the
other dicate one bit error. This function can be used at the
beginning of the test to check for proper hookup.

Inject 10 Errors
Press to send a burst of errors. The receiver at the

other end should have counfed ten bit errors, one or two block errors, and
one or two errored seconds.

IPARS
International Passenger Airline Reservation System is used by most
airlines. IPARS is a character-oriented protocol with six-bit data code and
inverted bit sense.

Isochronous
Isochronous transmission is BERT asynchronous data with the protocoi
analyzer acting as a DCE with an internal X1 dock.

Leased Line
‘Permanent connection for private use within a datacommunication
network independent of the public switching and signalling equipment,
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Longitudinal Redundancy Check (LRC)
A technique for error checking in the data stream where each character
plus parity is used to calculate for errors.

Mass Store Device
Devices that are used to store menus, data, and applications. The HP
4957A has two MSDs; floppy disk for menus, data, and applications, RAM
disk for applications.

Monitor ,
Non-intrusive method of looking at the data stream on a line.

MSB
Mass Store Device

Multi-drop configuration
A remote configuration that has a controlling protocol analyzer connected
te more that one slave,

NRZI
Non-Return to Zero Inverted. No clock present, the clocking signal is
embedded in the data stream.

N(R)
Receive Sequence Number,

N(8)
Send Sequence Number.

Packet Switching
A technique implemented by the Public Data Networks where all dtat
transfers are broken up in fixed length blocks (usually 128 bytes)
surrounded by confrol information.

Permanent Virtual Circuit
Permanent virtual circuit is a permanent association between two DTEs,
established by the user when subscribing to a packet-switched network
(similar to a leased line). This circuit is held permanently by the network
for the use of the subscriber,

P/F
Poll/Final bit.
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Point-to-point configuration
A remote configuration that has two protocol analyzers connected to each
end.

PRBS (Pseudo Random Bit Sequence)
A BERT tester generates pseudo random bif sequences from a shift
register of length L, where the sequence length equals 2L - 1 bits. A
PRBS may be of any length but certain pattern lengths have become
standard. The HP 4957A uses PRBS lengths of 63, 511, 2047, or 4095,

Protocol Analyzer
A test and measurement device placed between the DTE and DCE to test
the link,

RS-232(C/V.24
Most common level 1 interface up to 20 kbps and 50 feet. It is a 25 pin
interface and uses an unbalanced single end generator and receiver.

RS-449
Mechanical standard that defines 37 pins plus nine secondary channels.
This mechanical standard uses two electrical standards; RS-423A/V.10 and
RS-422A/V.11.

S-frame
Supervisory frame (level 2) used to acknowledge or reject frames,

Simulation
An intrusive technique that the protocol analyzer enters the network and
replaces the DCE or DTE. This technique exercises the network with
known (user defined) data.

Switched Virtual Circuit
Temporary association between two DTEs established by the calling DTE
sending a call request packet to the packet-switched network. This circuit
is held for the duration of the call.

Timing Resclution
Smallest unit of measurement that can be timed at a given speed.

Transparent Text
Text that is masked out in the data stream. You can selectively define
transparent text so a receiver will accept unexpected characters.
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Trigger
When a programming condition is defined, a trigger is used to alter
program execution. The HP 4957A defines triggers with a ‘when’
condition. '

C-frame
Unnumbered frames (level 2) used to initialize and disconnect the
DTE/DCE link. ‘

Upload
A remote operation that transfers data, menus, or applications from a
remote slave $0 a controller,

Vertical Redundancy Check (VRC)
A technique for error checking in the data stream where each character
plus parity is used to calculate for errors (similar to LRC).

Virtual Circuit
Bidirectional association between two DTEs across a packet switched
network, It is not a direct connection, but a logical communication path.

Virtual Terminal Bemote
A remote operation with the ability to display an exact duplicate of the
slave screen on the controller, This allows for real-time viewing and
troubleshooting from a remote site. '

V.35
Most cormmon high-speed (>20 kbps) 34 pin balanced interface. V.35
operates at 1.344 Mbps at 30 meters.
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Special characters
7,88

A

AA, 841
Address Field, 8-34
Application Already Loaded, 13-25
Application Denied, 13-3
Application Not Compatible, 13-3
Archive, 1-22
Archive Softkey, 1-22
Archiving, 1-22
ASCIHI control characters

printed, 7-10
Asynchronous Data

Auto Configure, 9-6
asynchronous DCE BERT, 10-12
asynchronous modems, 5-16
Asynchronous Terminal Emulator, 6-5
auto-answer, 513
Auto Configure, 2-5, 9-3

B

Backing up RAM Disk, 1-22
Bad Data - Cannot Syne, 13-3
Bad Disk, 13-4

BB, 8-41

beep, 8-6

Beep, 8-16

BERT framing, 4-4

Bert Menu, 4-4

BERT results, 4-8

BERT stat, 4-7
BERT statistics, 4-7
Binary, 13-25
Bisync, 9-14
bit count, 4-8
bit error rate, 4-2
Bit Error Rate Testing, 4-2
bit errors, 4-8
bit shift, 9-20
blinking asterisk, 2-6, 9-3
Block Check Characters, 8-40
block count, 4-8
block error rate, 4-2
block errars, 4-8
block number, 5-8
BOPs

Auto Configure, 9-8
Branching, 8-23
break a link, 5-15
breakout box, 1-7, 1-13
BSC, 9-14
buffer blocks, 3-2
Buffer Empty, 13-4
Buffer Overflow, 13-4
Buf = n, 13-25

c

Can’t Configure Within the Time Limit,
13-4

Capt Cont softkey, 2-23

Capt Full softkey, 2-23

capture buffer; 3-2
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carriage return delay, 7-4
Chang Dsply, 3-7
change display format, 3-6
Character code, 7-3
Characters Not On the Keyboard, 8-7
Character Triggers, 8-7
Checksum Error, 13-5
circular store to buffer, 2-23
Cleaning the Disk Drive, 1-23
Clear Header Softkey, 10-21
Clock Slipped During Run, 13-5
CNTL key, 1-8
Combining If and When, 8-24
Combining If Statements, 8-24
command state, 5-15
Comment fieid, 1-22
Commenting, 8-30
compatible applications, 5-9
Conditional Branching, 8-23
Connecting an External Monitor, 1-25
Connecting for Remote Operation, 5-4
control characters

emulator, 6-10
Control Lead, 7-4
Controller Error, 13-5
Conversion Error Menus Reset, 13-5
COPs

Auto Configure, 9-9
copy a disk, 1-19
Copy Disk utility, 1-19, 1-22
Countable Events, 8-22
Counter math, 10-3
Counter Softkey, 8-23
Counting Events, 8-22
C&T Enbl Softkey, 10-3
cursor timing, 8-19
Cursor Timing, 8-21

o

Data Communications Library
parameters, 2-10
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Data Communications Test Library,
2-3

Data Display, 13-28

Data Error - Sync Lost, 13-6

Data Filter, 8-18

D bit, 8-38

D bits, 8-37

DCE BERT, 10-12

decrementing counters, §-22

default packet, 8-39

defects, 1-3

Defining Triggers, 8-5

Delaying Output, §-10

delete a file, 1-16

Delete Block Softkey, 8-3

Delete Field Softkey, 10-21

Delete Softkey, 1-16

Directory Fuli, 13-8

Directory too Large, 13-6

Dir softkey, 1-15

Dir Softkey, 1-23

disk drive, 1-4

Disk Full, 13-7

Disk Not Formatted, 13-7

Disk Out, 13-7

Disk Read Error Buffer Data Invalid,
13-8

Disk Removed During a Read Operation,
13-7

display, 1-4

Displaying Messages, 8-31

DLC Error, 13-8

Dnld Data, 5-11

Don’t Care, 2-15

download, 5-2

download a menu, 5-10

download applications, 5.9

download data, 5-11

Drive Error, 13-8

drop sync characters, 3-18

Duplicate Triggers, 8-14
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Edit Character Strings, 8-7
Editing Programs, 8-3
elapsed seconds, 4-8
emulator, 6-8
Enable Softkey, 10-3
End Addr Softkey, 835
End Frame, 8-41, 13-26
End Frame Softkey, 8-9
Ending Remote Operations, 5-15
End of Data Segment, 13-8
End of Disk File, 13-9
End of Valid Data, 13-9
ENQ/ACK, 6-3, 7-4
entering binary characters, 8-8
entering hex characters, 8-8
Entering Messages, 8-30
EOF error, 13-9
errored seconds, 4-8
error-free seconds, 4-8
Error Message
Application Denided, 13-3
Application Not Compatible, 13-3
Bad Data - Cannot Syne, 13-3
Bad Disk, 13-4
Buffer Empty, 13-4
Buffer Overflow, 13-4
Can’t Configure Within the Time
Eimit, 13-4
Checksum Error, 13-5
Clock Slipped During Run, 13-5
Controller Error, 13-5
Conversion Error Menus Reset, 13-5
Data Error - Sync Lost, 13-6
Directory Full, 13-6
Directory too Large, 13-6
Disk Full, 13-7
Disk Not Formatted, 13-7
Disk Oug, 13-7
Disk Read Error Buffer Data Invalid,
13-8

Disk Removed During a Read
Operation, 13-7

DLC Error, 13-8

Drive Error, 13-8

End of Data Segment, 13-8

End of Disk File, 13-9

End of Valid Data, 13-9

EQF error, 13-9

File Already Exists, 13-8

File Does Not Exist, 13-10

File is Not Recoverable, 13-10

File Not Compatible, 13-10

Framing Error, 13-11

Handshake Error, 13-11

Improper Format, 13-11

Insufficient Data to Configure, 13-12

Invalid Async Framing, 13-12

Invalid asynchronous speed / Invalid
synchronous speed, 13-12

Invalid File Name, 13-12

Invalid File Type, 13-13

Invalid Mon/Sim menu, 13-13

Invalid Syne Characters, 13-13

Issue ID Request to Enable Slave,
13-14

Max Length, 13-14

Max Strings, 13-14

Media Wear Protected, 13-14

Menu Full, 13-15

Menus Incompatible with HP 4957A,
13-15

Must Reset Slave First, 13-15

Must Reset Slave to Top Level, 13-15

New Name Already Exists, 13-16

No Application Loaded, 13-16

No Data in Buffer—Use EXIT Key
to Exit, 13-16

No Data in Capture Buffer, 13-16

No Data Present, 13-17

No displayable data in buffer for the
selected display format, 13-17
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No File; Run Aborted, 13-17
No Idles, 13-18
No More Highlights, 13-18
Non LIF Format, 13-18
Nonstandard Baud Rate, 13-19
No Pod Attached, 13-19
No Sync Characters, 13-19
Operation Not Valid for HP 49574,
13-19
Printer Error, 13-20
Receiver Overrun, 13-20
Record Not Found, 13-20
Remote Timeout, 13-20
Seek Error, 13-21
Single Sided Disk, 13-21
Start of Data Segment, 13-21
Start of Valid Data, 13-21
Sync Lost One or More Times, 13-22
Trying Again to Capture Data, 13-22
Waiting for Data, 13-22
Waiting for Frames, 13-23
Waiting for Idles, 13-23
Waiting for Messages, 13-23
Write Protected, 13-24
Error Messages, 13-3
Error Triggers, 8-11
escape codes
from emulator, 6-11
Exam Data, 3-3
Excluding Characters, 8-9
Exec BERT, 4-7
Exec Run, 5-10
Execute Softkey, 6-3
Executing Programs, 8-4
Exploding Diamond, 13-26
extended address, 8-37, 8-38, 9-9
Extended Addressing, 8-35
extended asynchronous baud rates,
10-24
extended control, 8-37, 8-38, §-0
Extend Softkey, 8-35

Index-4

External clock
High speed capture, 2-21
External Interfaces, 1-13

F

File Already Exists, 13-9
File Does Not Exist, 13-10
File is Not Recoverable, 13-10
File Not Compatible, 13-10
Flags, 8-9

Floppy Disk, 1-15

Fltr softkey, 2-23

format a disk, 1-18

Format Softkey, 1-18

Frame Check Characters, 8-9
Frame Check Sequence, 8-41
Frame Type, 835

Framing Error, 13-11

front panel, 1-4

full-duplex, 4-3

G

GFI, 8-37, §-38, 8-18

GG, 8-41

gosub block statement, 8-32
grounding requirements, 1-10

H

half-duplex, 4-3
Handshake

Printer, 7-4
Handshake Error, 13-11
Hex, 3-7, 13-26
Hexadecimal characters

printed, 7-16
hexadecimal entry, 9-17
Hex codes

printed, 7-10
Hex/Text, 13-26
highlight, 8-6
Highlight, 8-16




high speed capture, 2-20

High speed capture limits, 2-23
High speed monitor, 2-20

High speed simulate, 2-20

HS Capt Softkey, 2-22
HS.Capture, 2-21

l

D Slave, 5-7

If Counter, 8-23

I-frame, 2-16

I-Frame, 8-35

lmproper Format, 13-11

Initial Inspection, 1-3

Inject Error, 4-5

Insert Block Softkey, 8-3

Insert Line, 8-3

Insufficient Data to Configure, 13-12

interactive testing, 2-24

internal interfaces, 1-12

Invalid Asyne Framing, 13-12

Invalid asynchronous speed / Invalid
synchronous speed, 13-12

Invalid File Name, 13-12

Invalid File Type, 13-13

Invalid Mon/Sim menu, 13-13

Invalid Sync Characters, 13-13

inverse video

printed, 7-10

iPARS, 10-9

IPARS Setup, 10-9-10

isochronous, 10-14

isochronous DCE BERT, 10-12

Issue ID Request to Enable Slave, 13-14

K

key, 1-6

Key
CNTL, 1-6
EXIT, 1-6
MORE, 1-6

SHIFT, 1-8
keyboard, 1-4

L

LCGN, 8-38
LCN, 8-37, 8-38, 8-18
Lead Levels

printed, 7-11
lead status, 1-6
Lead Triggers, 8-10
LEDs, 1-6
Level 2 programming, 2-14
Level 2 Programming, 8-34
Level 3 programming, 2-28
Level 3 Programming, 8-37
Levl 2, 2-15
LIF, 1-18
Line Interchange Format, 1-18
Line Termination Characters, 7-4
Load, 1-21
load an application, 1-21
Load Appl, 1-21, 10-3
Load Appl Softkey, 1-19, 2-21, 16-24
Loading from Floppy, 1-20
locked keyboard, 5-8
Logical Channel Number, 10-16

M

Marking Triggers, 8-16
Masking Out Characters, 8-8
Mass Store, 2-10, 2-35

Mass Store Devices, 1-15
Mass Store Menu, 1-15, 1-20
maximum count, 8-22
maximuim cursor time, 8-21
maximum highlights, 8-16
maximum program blocks, 8-2
maximum subroutines, 8-32
maximum triggers, 8-5

Max Length, 13-14

Max Strings, 13-14
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measure time intervals, 3-4
Measuring Time, 8-17
MEC, 10-11
mechanical damage, 1-3
Media Wear Protected, 13-14
Menu

Mass Store, 1-15

Remote, 5-2
Menu Full, 13-15
Menus Incompatible with HP 49574,

13-15

Message Softkey, 830
message statement, 8-30
Mod, $-38
Mod 8, 2-30
modem, 5-4
modem string, 5-13
Modified Error Check, 10-9, 10-11
modulo 128, 8-37
modulo 8, 8-37
Monitor Buffer, 3-8
MORE key, 1-6
MSD, 1-i5
MSD=Disk, 2-35
MSD=RSM, 2-35
multi-drop configuration, 5-2, 5-13
Multiple Triggers, 8-13
Must Reset Slave First, 13-15
Must Reset Slave to Top Level, 13-15

N

New Name Already Exists, 13-16

Next Page, 3-2

No Application Loaded, 13-16

No Data in Buffer—Use EXIT Key to
Exit, 13-16

No Data in Capture Buffer, 13-16

No Data Present, 13-17

No displayable data in buffer for the
selected display format, 13-17

No File; Run Aborted, 13-17

index-8

No Idles, 13-18
No More Highlights, 13-18
non-intrusive monitoring, 2-5
Non LIF Format, 13-18
Nonstandard Baud Rate, 13-19
nonvolatile memory, 1-15, 3-2
nonvolatile RAM disk, 2-35
No Pod Attached, 13-19
No Sync Characters, 13-19
Not Hex, 13-26
Not* Softkey, 8-9
Not Softkey, 8-9
Not Text, 13-27
N{R), 8-35
NRZI encoded data

High speed capture, 2-23
N(S), 8-35

O

on-line modem, 5-15

Operation Not Valid for HP 4957A
13-19

ORing Triggers, 8-13

Overlapping Triggers, 8-14

b

P

pack a disk, 1-18
pack disk, 1-16
Pack Disk Sofktey, 1-18
Packets, 8-37
Packet Type, 8-38, 8-39
Parity

Triggering, 8-9
partial trigger match, 815
percent error free seconds, 4-7
P/F, 8-35
place a call, 5-7
Placing a Remote Call, 5-6
point-to-point configuration, 5-2, 5-13
poll/final bit, 2-16
post-process, 3-8




power cord, 1-10

power source, 1-10

Prev Page, 3-2

Prg = n, 13-27

print buffer contents, 7-7
Printer Error, 13-20
Print Setup, 7-3
program blocks, 8-2
programming, 2-4
program pauses, 8-10
Program Pauses, 8-26
pseudo random bit sequences, 4-2

Q

Q bit, 8-38
Q bits, 8-37

A

RAM disk, 1-15

Read Disc Softkey, 1-19

rear panel, 1-9

Recetver Qverrun, 13-20

receive sequence number, 2-17

receiving a call, 5-13

Record Not Found, 13-20

recover a file, 1-16, 1-17

Recover Softkey, 1-17

Remote, 5-9

remote BERT, 4-6

Remote menu, 5-2

remote operations, 5-2

REMOTE/PRINTER connector, 5-4,
7-2

Remote Restrictions, 5-16

Remote Timeout, 13-20

rename a file, 1-17

Rename Softkey, 1-17

Reset Aplic Softkey, 1-24

Reset Menus Softkey, 1-24

Reset Slave, 5-7

Reset Softkey, 1-24

Resetting Counters, 8-22
Resetting to Default Parameters, 1-24
Restore Softkey, 1-22
Restoring, 1-22
Restrictions

Program, 8-4
return statement, 8-32
Roll Down, 3-2
Roll Up, 3-2
RS-170, 1-25
RS-232 interface, 1-13
Run menu, 2-6
Run Menu, 84
Run Menu Softkey, 1-12

S

Saving Setups, 9-11
scrolling, 6-8
Seek Error, 13-21
Select Iface, 2-6
Select Iface Softkey, 1-12
Selecting the Physical Interface, 1-12
Sel Ifac softkey, 2-23
send characters, 8-40
Send Cnfg, 5-7
send command, 8-34
send sequence number, 2-16
Sequencing Triggers, 8-14
Set Ctr Softkey, 10-3, 10-3
set lead command, 8-42
Setup After Typing a String, 87
Setup menu

High speed capture, 2-21
Setup Menu, 9-10
Setup=Sim., §-7
Setup=8im. Softkey, 6-3
S-frame, 2-18
S-Frame, 8-35
S-Frame types, 8-35
SHIFT key, 1-6
shipping instructions, 1-3
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side panel, 1-13
Sim Menu, 2-26
Single Sided Disk, 13-21
slave address, 5-13
slave command mode, 5-8
smart cursor, 3-6
Softkey
Archive, 1.22
Auto Confg, 2-6, 9-3
BERT, 4-4
BERT stat, 4-7
Binary, 8-8
Capt Cont, 2-23
Capt Full, 2-23
Chang Dsply, 3-7
Clear Header, 10-21
Counter, 8-23
C&T Enbl, 10-3
Data, 2-31
Delete, 1-16, 8-3
Delete Block, 8-3
Delete Field, 10-21
Delete Line, 8-3
Dir, 1-15
Dnld Appl, 5-9
Dnld Data, 5-11
Don’t Care, 2-15
Enable, 10-3
End Addr, 8-35
End Frame, 8-9
Exam Data, 3-3
Exec BERT, 4-7
Exec Run, 5-10
Extend, 8-35
Fltr, 2-23
Format, I-18
Hex, 3-7, 8-8
HS Capt, 2-22
I-frame, 2-18
Inject Error, 4-5
Insert, 8-3

Index-8

Insert Block, 8-3
Insert Line, 8-3
fevl 2, 2-15

Levi 3, 8-37

Load, 1-21

Load Appl, 1-21, 2-21
Mass Store, 2-10
Message, 830
Mod 8, 2-30
Monitor Buffer, 3-9
Monitor Line, 2-8
MSD=Disk, 2-35
MSD=RSM, 2-35
Nex Hilit, 3-2

Nex Segmt, 3-2
Next Page, 3-2
Not, 8-9

Not*, 8.9

Pack Disk, 1-18
Prev Page, 3-2
Prev Segmt, 3-2
Print, 7-6

Print Data, 7-7
Print Setup, 7-3
Read Disk, 1-19
Recover, 1-17
Remote, 5-9
Rename, 1-17
Reset, 1-24

Reset Aplic, 1-24
Reset Menus, 1-24
Restore, 1-22
Roll Down, 3-2
Roll Up, 3-2

Run Menu, 1-12, 2-6
Select Iface, 1-12, 2-8
Sel Hac, 2-23
Send Cnfg, 5-7
Set Ctr, 10-3, 10-5
Setup, 9-10
Setup=Sim., 6-3




S-frame, 2-18

Sim Menu, 2-26

Simulate, 2-26

Specify Block, 3-2

Start Flag, 8-9

Summary, 2-7, 4-5, 9-4

Text, 3-7, 8-7

Timer, 3-9

U-frame, 2-18

Upld Appl, 5-12

Upld Data, 5-12

Upld Menu, 5-12

VT100 Execute, 6-3

VT100 Setup, 6-3

VT100 Simulate, 6-3

When Trig, 8-5

Write Disk, 1-19

X.25 Filter, 10-15
softkey programming, 2-8, 8-2
Softkey Reference, 11-2
Softkey Triggers, 8-12
start, 8-6
Start Disk, 8-28
Start Display, 8-29, 13-27
Start Flag, 13-27
Start Flag Softkey, 8-9
start flag time stamp, 8-20
Start of Data Segment, 13-21
Start of Valid Data, 13-21
Status Message

Application Already Loaded, 13-25

Binary, 13-25

Buf = n, 13-25

Data Display, 13-28

End Frame, 13-26

Exploding Diamond, 13-26

Hex, 13-26

Hex/Text, 13-26

Not Hex, 13-26

Not Text, 13-27

Prg = n, 13-27

Start Display, 13-27
Start Flag, 13-27
Stop Display, 13-27
Summary, 13-28
Text, 13-28
stop, B-6
stop bits
emulator, 6-8
Stop Disk, 8-28
Stop Display, 8-29, 13-27
Stop Tests, 8-29
storing to disk, 2-34
Subprograms, 8-32
Summary, 2-7, 13-28
BERT, 4-5
Summary Softkey, 9-4
Supervisory Frame filter, 10-16
sync characters, 9-18
Synchronous Data
Auto Configure, 9-5
Sync Lost One or More Times, 13-22
syncrhonous DCE BERT, 10-12

T

terminal display, 6-8

terminal mode, 6-3

Terminal Setup menu, 6-5

Text, 3-7, 13-28

Text Softkey, 8-7

Timeouts, 8-11

Timer, 3-8

timer interval, 8-17

Timers, 8-17

Time Stamps, 8-17

timing information, 8-18

timing on lead changes, 8-19

Timing resolution, 3-10
High speed, 2-20

Timing Resolution, 8-21

transfer extended menus, 5-10

transition
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printed, 7-11
transportation disk, 1-3
triggers, 2-4
Trying Again to Capture Data, 13-22
‘Types of Triggers, 8-7

U

U-frame, 2-18

U-Frame, 8-36

unattended mode, 5-13
Unconditional Branching, 8-25
undefined file, 1-15

Upid Appl, 5-12

Upld Data, 5-12

Upld Menu, 5-12

upload, 5-2

upload to a controller, 5-12

Y

Video Monitor, 1-25

video output, 1-25

Virtual Terminal Remote, 5-13
VT100 Setup menu, 6-5
V'T190 Setup Softkey, 6-3

Index-10

VT100 Simulate Softkey, 6-3

W

Waiting for Data, 13-22
Waiting for Frames, 13-23
Waiting for Idles, 13-23
Waiting for Messages, 13-23
Wait statements, 8-10
when statements, 2-4
When Trig Softkey, 8-5
within text, 9-19

Write Disk Softkey, 1-19
Write Protected, 13-24

X

X.25 Filter Softkey, 10-15

X.25 PAD, 5-17

X.25 Timing and Lead fiter, 10-18
Xon/Xoff, 6-3, 7-4

Z

zero bit deletion, 8-41
gero bit insertion, 8-41
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Hewlett-Packard (Canada) Ltd,
552 Newbold Straet

LONDCHN, Onario NEE 255
Tel: (1/519) 686-9181

Fax: {/5 18} 586-9 145

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MIBSIESAUGA, Ontaric L4Y 1M8
Tel: 1174 16) £78-9430

Fax: {14181 6737253

Hewleil-Packard {Canada) LG,
2670 Quegngview Dr.
OTTAWA, Ontario X283 8%1
Tet {16131 820-648]

Fax: (1/613} 820-0377

Flewlelt-Packard {Canadal Lid.
IS0 Victora Park Ave,
WELOWDALE, Ontario M2H IHT
Tel: (17416} 493-2550

Quebecs

Hewleit-Packard {0anada) Lid.
17508 Trans Canada Highway
South Senvice Road
KIRKLAND, Quebes HBJ 206
et {1/514) 697-4232

Far: (1/314) 6876241

Saskatchewan
Hewlett-Packard {Tanada; L4d.

#1, 2178 Airport Ry

SASKATOOK, Saskatchewar STL 751
Teb: [306; 2423702

CHILE

fAicardo Borzutsky
Ayanzados Sistemas de
Conacimisntos S, A,
Ausiria 2041

SANTIAGD

America det Sur

Tel: (562] 225-5046/6 148

CHINA, People’s
Republic of

China Hewlett-Packard Co., Lid,
207 Bond Centre, Wast Towear
89 Gueensway, Centrat

HOKG KONG

Tet {E525; 8487777

Fax: (85275} 868 4997

China Hewlett-Packard Co., Lid.
£.0. Box 9610, Beliing

38 Bef San Huan X1 Road
Shuang Yu Shu, Hai Dien Distret
HENING

Tel: 256-6888

Fax: 258-3207

Crina Hewlet-Packard Co., Lig.
23/F Shanghat Unicn Bullding
00 Yan An Road

BHANG-HA!

fek 263-240

Fax: 202-149

COLOMBLA
Instrumentacion

H. A Langebaek & Kier S.A.
Larrerrs 44 No, 82426
Apartado Aerao 6287
BOGOTA 1. DE.

Tak 212- 1468

Teier: 44406 INST CO
Cabie: AARIS Bogota

CONGOD
Sema-Meira

16-18 Rue Barhes
S2126 Montrouge Cedex
FRAKCE

ek {1y 6571300

Tefex: 260661 Semetra
Fax:[1}46 56 96 53

COSTARICA
Glentifica Gostarticense A,
Avenida 2. Cafe 5

$an Padro de Montss de Oca
Apartado 10159

SAN JOSE

Ted: B-011-506-243-820
Telex: 3032367 GALGUR CR

Continex 8.4,

Avenica 10C

Apartada 746- 1000
34-36 SAN JOSE

Tel: {506} 33-0833

Telex: 2310 Continex CR
Fax: 216905

0. Fisghel B. ¥ Cla. S A
Apartados 434-30174
SAN JOSE

Ted: 28-72-44

Telex: 237%

Cabrle: OFIR

CYPRUS

Heifamoo - M. Cotayannis

2, Sikelianoy 51 & Kifissias Av,
P.O. Box 65074

K. Psyhiko 15410

ATHENS

Greece

Tel: 647 74 426, 47 79 527
Telex: 224503

Telgraxa tid.

P.O Box 1152
Valentine House

G Stassandrou 51
HRICOSIA

Tk 45 628, 62 698
Telex: 5845 firx oy

DEMSTAR Ltc.
P.0. Box 2260
NICOSIA
Gyprus

Teh 44 1064
Teiex: 3085
fax; 26 46 33

DENMARK
Hewlett-Packard A/S
¥ongevejen 25

3460 BIRKERCD

Tek {45/42) 816840
Fax: (45/427 B15810

Hewlett-Packard ASS
Folighedsve] 32

Dx-£240 RISSKOV, Aarfius
Tei 45-06-17-6000

Telex; 37404 hoas dk

DOMINICAN REPUBLIC
Microprog S.A

Jugn Tomas Mejia y Gotes No. 60
Asrovo Hondo

SAKTO DOMINGO

Tel 585-6268

Telex: 4519 ARENTA DR RCA}

ECUADOR

CYEDE Cia. Lida

Averida tloy Aifarc 1749

y Belgica

Gasilla 8423 CO

QuUITG

Tet: §-011-593-2-45087%
Telex: 39322548 CYEDE ED

EGYPT

international Engineering Asscciates
6 Bt Gamea $treet

Agouza

CAiRC

Tet T1-Z3.687 348 (904

Telex: 383G [EA UN

Cable: NTEGASSC

EL SALVABOR
IPESA de El Satvador S A
25 Avenida Norte 1223

SAM SALVALOR

Tel: 9.011-503.266-856
Telex; 301 20539 IPESA SAL

ETHIOPIA
RT4

175 rug Blomet
15018 PARIS
France

Tek {14531 09 06
Telex: 203376

Fax: (14553108 38

FINLAND
Hewiatt-Packard Finland
Figld Oy

Miittylanpolke 10

GU620 HELSINK]

Ted {903 571011
Tedex: 122022 Field SF

Hewlett-Packard Oy
Piispankaliontie t7
(2200 ESPOD

Tei: {358:0) 88721
Fax: {368/0) 88T 2277

Hewigtt-Packard Oy
Vaingniatu 8 C
40108 JYVASKYLA
Tet: {358,411 2185 1%

Hewlett-Packard Oy
Valtatie 57

G500 DULLE

Tek [358/81) 340 144

FRANCE
Hawletl-Packard France
2.1 Mercure 8

Rue Berthelo!

13763 Les Milles Cedex
AIX-EN-PROVENCE

Tk 31-42-59-41-G2
Tetaw: 410770F

Hewlett-Packard France
IA Kergaradec

Rue Farnand Forest
28239 GOUEESNOU Biresy)
Tei: (98] 43-B7-90

Hewigtt-Packaed France
Chemin des Mouilles

Boite Postale 162

£9131 ECULLY Cetex (Lyon)
Teir {33} 72-28-32-93

Tetex: 3WEIFF

Hewiett-Packard France
21 Mercure B

Rug Barthaiot

F- 13763 LES WILLES Cédex
hix-gn-Provnce

Tel: (33/42) 59-41-02

Telex: 410770

Fax: 584872

Hewlet!-Packard France

Parg Club des Tanngries
Batiment B4

4, fue de la Faisanderie

£738 1/LINGOLSHEIR (Strasbourg)
Tek: (89) 76-15-00

Toiex: 893 141F

Hewlatt-Packard France

Parc dactivités Cadéra

Guartier Jean-Mermoz

Avenue du Président JF Kenredy
33700 MERIGNAC (Bordeaux)
Tel: (33} 56-34.00-84

Telex: 550 105F

Hewlett-Packard France
Miniparc-ZIRST

Chemir du Yisux Chéng
38240 MEYLAN (Grenchie]
Tef: {765 $0-38-48

Hewfatt-Packard France

Hu de |'Hotellerie

Le Petit Set Al

44470 CARQUEF O {Nantes)
Tel: 46-30-38-38

Telex: 7110855

Hewlelt-Packard France

Parc Terfiaire Métiopolis

Route de Micy

45380 La CHAPELLE ST MESMEN
[Orléans)

Tef 38-43-83.58

Telex: 783 437F

Hewiatt-Packard France

Zone industriglie de Courtaboey!
1, av. du Canada

91347 LE8 ULIS Cedex {Ursay}
Tel: 63-82-65-80

Telex: B30048F

£.1.1, {Realisations
Telermnatiques Internationsles)
174, rue Stomet

F-75015 FARIS

Ted: {33/ 1} 45390906

Telex: 427203374

Hewleti-Packard France
Parg g'activités ds b Potesie
Hue Lowts Kerautel-Botmel
35000 RENNES

Tet: 99-51-42-44

Tefex: 740912F

Hewiett-Packard France

43, s des 3 Soeurs

Centre d Atfaires Paris Nord |F
F-§3420 Villepinte

8.P_ 506020

£.05971 ROISSY

CHARLES DE GAULLE Cédex
Tel: {33/48) 91-68-00

Telex: 232366

Fax: 632183

Hawlell-Paciard France

P A7 Lavatine

3, rue Jacques Monod

BP 185

75136 RONT-ST-AIGNAN {Rouen)
Ted: 35-69-19-20

Telex: T70035F

Hewlel!-Packard France
nROPaTS

BP 167 - Volan"7
31326 LABEGE Cedex (T
Tet: 61381140

Telex: 531630F

wise)

Kewlett-Packard France
Les Cardoutines

Batirment 82

Route des Doiines

Pare d'activite de Valbonne
Sophia Antipolis

06580 YALBOMNE (Nics)
Tek: §3.65.39-40

Hewleti-Packard France
Farc d'aclivité des Prés

1, Rue Papin Cedex

$2658 VILLENEUVE D'ASCQ
Tel: 20-§1-41-25

Telex: 160124F




Hewiett-Packard Co.

56 Fremon! 51, Seile 200
SAN FRANCISCO, CA 94105
Tel: [415) 882-5600

Fax: {4 15) BO2-6805

Hewiett-Pickard Co,
3003 Scolt Boulevard
SANTA CLARA, CA 95054
Tel: (408) 988-7000

Fax: {408} 986-7183

Hewletl-Packard Co.

5280 Valentine Rd. Suite 205
YENTURA, CA 33003

Tel {805} 858-6398

Fax: (8051 650-0721

Colorado
Hewlett-Packard Co.

2443 Center Green Court South
Suite A

BOULIER, CO 8030

Tel: {3031 938-3085

Fax: {303) 938-3025

Howiell-Packard Co
24 tnvarness Place, East
ENGLEWOOD, CO 80112
Tek {03) 649-5000
Fax: (303} 648-5787

Connecticut
Hewdett-Packard Co.
3 Parkland Dr,
DARIER, CT 06620
Tek (203} 656-0040
Fax: {203) 6365563

Hewlgit-Packard Co,

115 Glastonbury Bivd
GLASTONBURY, C7 86033
Tel: {203} 623-8100

Fax: (203} 658-6067

Florida

Hewlatt-Packard Co.

5900 N. Andrsws, Suite 100
FORT LAUDERDALE, FL 33309
Tek (3051 938-9B80

Fax: {305} 938-2292

Hewletl-Packare Co.
$B00 South Point Parkway
Suite 301
JACKSORYILLE, FL 3226
Tok {304} 636-9055

Fax: (904) 636-0865

Hewialt-Packard Co.
255 East Drive, Suite 8
HBELBOURNE, FL. 32901
Tel {407) 1290704
Fax: {407) 723-4857

Hewiett-Packard Co.
6177 Lake Efignor Drive
CREANDO, FL 32809
Ted: (407} 850-2060
Fax: (407} 826.9309

Hewlelt-Packard Co.
4700 Bayou Bivd.
Buiiding 5
PEMSACOLA, FL 32503
Tal: {904} 476-8422
Fax: (804} 476.4116

Hewiett-Fackard Co.
5550 idhewild, #150
TAMPA, FL 33634
Tel: (813} 884-3282
Fax: {813) B69-4445

Georgila
Hewielt-Packare Co.
2015 South Park Place
ATLAKTA, GA 30338
Tel: (404) 9551500
Fax: {404) 8807660

Hewlett-Packard Co.
3607 Parkway Lang
Suite 360

HORCROSS, GA 10082
Tel: (404) 448-1894
Fax: 1404) 246-5206

Hawaii
Hewlett-Packard Co.
Pacific Tower

100t Bishop St

Suite 2400
HOROLULY, M 96813
Tel: (806) 526-1858
Fax: (608} 536-7873

idaho
Hewfet!-Packart Co.
41309 Chinden Bivd.
BOISE, 1D 83734

Tel: (208} 323-2700
Fax: {208) 323-2528

Hlinois
Hewietl-Packard Co.
2205 E. Emgire 5t

"BLOOMINGTON, 1 61704

Tak (309} 662-54 11
Fax: {309) 662-0351

Hewlstt-Packard Co.

525 W. Monroe 51, Suite 1308
CHICAGY, IL 60506

Tel: {312} 830-0010

Fau: (312} 930-0086

Kewlett-Packard Co
1200 East Diehl Road
HARERVILLE, 1. 60366
Teai {312) 357-8800
Fax: (312) 357-9896

Hewlett-Packard Co.

5201 Toliview Drive

ROLLING HEADOWS, 1L 60006
Tek {312} 255-9800

Fax: {312} 259-5078

Indiana
Hewiatt-Patkard Co,
11T N, Meridian §1.
CARMEL, iN 46032
ek (317} 844-4100
Fax: (317} 8431284

Hewtett-Packard Co.
114 E. Ludwig Road
Suite 108
FTWAYME [N 46825
ek {219} 4824283
Fax: (219) 482-9907

lowa

Hewiott-Packard Co.
4059 River Center Court
CEDAR RAPIDS, 1A 52402
Ted: {319} 393-0606

Fax: £319) 378-1024

Hewlett-Fackard Co.

4201 Corporate Dr.

WEST DES HOINES, 14 50285
Tek: {515} 224- 1435

Fax: (315) 2241870

Kansas
Hewlett-Packard Co.
North Rock Busmess Park
345G N. Rock Rd.

Suile 300

WACHITA, K5 67226

Tl {316} 636-4040

Fax: 1116} 636-4504

Kentucky
Hewiett-Packard Co.

305 N_Hurstbouene Lane,
Suite 100

LOUISVILLE, KY 40222
Tel: {562} 426-0100

Fax: {502) 428-0322

Louisiana
Hewlett-Packard Co.

160 James Drive East
5T.ROSE, LA 70087

Tek: {504 487-4 160

Fax: {504} 467-4100 x 281

Maryland
Hewiett-Packard Co.
3701 Koppers Strest
BALTIMORE, MU 21227
Tal {36 1) 644-5800
Fax: {301) 362- 1650

Hewlett-Packard Co.

2 Ghoke Cherry Road
ROCKVILLE, MD 20850
Tek {301} 948-8370
Fax: (301} §48-5588

Massachuseits
FHewlett-Fackard Co.
1775 Minuteman Road
ANDOVER, MA D180
Tet: (508 682- 1500
Fax: (508} 194-261¢

Hewlett-Packard Ge.

26 urlingten Mall Rd.
BURLINGTON, MA 01803-4514
Tak {517} 270-7000

Fak: (617) 221-5240

HMichigan
Hewleti-Packard Co.
3033 Orcharg Vista S.E,
GRAND RAPIDS, Mi 43548
Tel 1619571970

Fax: {616) 856-9622

Hewlett-Packard Co.

39550 Orohard Hill Place Drive
NROVE, Mi 48050

Tel: 1313} 349-9200

Fax: {313} 349-9240

Hewlstl-Packard Co,
560 Kirts R

Suite 101

YROY, MI 43084

Tek {313} 362-5180
Fax: (313)362-3028

Minnesota
Hewtett-Packard Co.
2075 W. Larpenteur Ave.
S, PAUL, MN 55113

Tek (612} §44-1100

Fax: {612} 641-787
Mississippi
Hewlel-Fackarg Co.
800 Woodland Parkway, Suite 143
RIDGELAND, MS 38167
Tek (60 1)} 857-0730

Fax: {1} 957-2515%

Missouri
Hewlett-Packard Co.
TN Hodienberg Diive
BRIDGETON 63044

Tel: {314) 344-5180
Fax: 1314} 3445273

Hewlett-Packard Co.
€601 Winchester Ave,
KAKSAS CITY, RO 64133
Tel: (B 16) T37-007 %

Fax: {816} 737-4690

Maontana
Hewlatt-Packard Co
3001 Holfenberg Drive
BRIDGETON, MT 63044
Tel: (314) 344-5100
Fax: {314} 344-8273

Nebraska
Hewlett-Fackard
11628 Nichoias §t
DMAKA, NE 6B154
Tel: (402) 4930390
Fax: {402} 4634234

New Jersey
Hewlett-Fackard Ca.
120W. Century Read
PARAMUS, N 07853
el (201) 5985000
Fax: {201} 590-5382

Hewlett-Fackard Co.
0 Sylvan Way
PARSIPPANY, NJ 07054
Tel. {204} 682-4000
Fax: (201) 682-4031

Hewlel-Packard O

26 New England Av.
PISCATAWAY, Ny 58854
Tek: {2013 562-6100

Fax (201) 562-8246

New Mexico
Fewigtt-Packare Co.

7801 Jeflarson N.E.
ALBUQUERQUE, NM 87109
Tet: {508} 823-6300

Fax: (505} 823-1243

Hewiett-Packard Co.
1362-C Trinity Dr.

LOS ALAMGS, NM 87544
Tak (505} 662-6700

Fax: {505) 662-4312

Hew York
Hewiett-Packard Co.

& Compigter Drive South
ALBANY, NY 12205

el (518} 4581850

Fax: {518; 458-1550 x 0393

Hewleftt-Packard Ca.
136 John Muir Dr.
AMHERST, NY 14228
Tel: (716} 689-3003
Fax: {76 636-7035

Hewiatt-Packard Co.

200 Crass Kays Office Park
FAIRPORT, NY 14458

Yel: {716) 223-9950

Fax: {718} 223-6331

Hewtett-Packard Co.
7641 Beary Clay Bluct
LIVERPOGL, NY 13088
Tek {315) 451-7820

Fax: (315} 451-1820 x 255

Hewlelt-Fackard Co,

No. 1 Pennsylvania Plaza
Fith Floor

341h Streat & Tih Avenue
WMAHHATTAN NY 10119
Tern (242} 971-0800

Fax: (2121 330-6967

Hewlett-Packard Co.
2975 Westchester Ave
PURCHABE, NY 10577
Tel: {814} 935-6300
Fax: {§14) §25-6497

Hewlott-Packard Co.

Executive Square Office Bidg.
66 Middietush Rd.
WAPPINGERS FALLS, NY 12500
Tal: {8143 2389128

Fax: {814 268-9154

Hewieti-Packard Ca.

3 Crossways Park West
WOODBURY, WY 11787
Tei: {514} 6827800
Fax: $516) 682-7806 (2}

North Carolina

Hewlett-Packerd Co.

305 Gregeon Or.

CARY, NG 27511

Tel: (819) 4876600

Fax: {919) 460-2268
{319) 460-2297

Hewlstt-Packard Co.
£.0. Box 240318
CHARLOTTE, KC 28224
Tek {704) 527-8780
Fax: (1043 523-7857

Hewlett-Fackars Co.
7029 Albert Pick Rd. $100
GREENSBORG, NC 27408
Tek (§19) 665-1800

Fax: (919) 8681797
Malling Address

PO Box 26500
Greensboro, NG 27426

Ghio
Hewlett-Packard So.
2717 §. Arlington Re.
AKRCH 44312

Tek {216) 544-2270
Fax: (216} 644-7415

Hewlett-Packard Co.
4501 £rskine Road
CINCINNATS, OH 45242
Tek (§13) 66 1-9670
Fax: (513} 8910033




SALES OFFICES

Arranged alphabetically by country {cont’d)

UNITED STATES
{Cont’d}

Hewiett-Packard Co
Moutroffe West Ave,
COPLEY, OH 44321
Ted: {216} 66E-7711
Fax; 1218) 565-6054

Hewlelt-Packard Go.

TBET Washington Village Dy,
BAYTON, OH 45453

Tel: {513} 433-2223

Fax: 1513) 433-8633

Hevdett-Packard Co.
9680 Soringboro Pike
MIAMISBURG 45342
Tek: {533} 433-2293
Fax: 1513) 433-3833

Hewlett-Packard Go.
15886 Sprague Road
STHONGSYILLE, OK 44138
Tei: {216} 243-T300

Fax: 1218) 234-7230

Hewdett-Packard Co

One Maritime Piaza, 5th Fioor
120 Water Sireet

TOLEDO, OH 43604

et (4195 242-2200

Fex. {419} 241-7655

Hewlett-Packard Co,

75 Brooksedge Bivd.
WESTERVILLE, OH 43081
Tef {614) 891-3344

Fax: (G4} BY1-1476

Oklahkoma
Hewlen-Paciard Co.

3525 MW, 56th 81

Sulte C-100

OKLAHOMA CITY, OK 73112
Tel: (405} 946-5499

Fant: {405} g42-2127

Hewtett-Packard Co.
5655 South Lewis,
Suite 108

TULSA, OK 74136
Tak {318} 481-6700
Fax: (9183 451-2250

Oregon
Hewlett-Packard Co.
9255 8. W. Plonesr Court
WILSONVILLE, OR 97070
Tet {504} 682-8000

Fax: (303) 682-8155

Pennsylvania

Hewlett-Packard Co.
Heatherwood thdustrial Park
50 Dorchester Bd.

P00 Box 6680
HARRISBURG, PA 17112
Tel: 4T 1716575800

Fax: {717} 857-5946

Hewlelt-Packard Co
111 Zeta Drive
PITTSBURGH, PA 13238
Yai: (412) 782-6400
Fax. {412} 963- 1300

Hewlett-Fackarg Co
2730 Monroe Boulevarg
VALLEY FORGE, PA 16482
Tei: (215) 866-9000

Fex: {215} 866-2034

South Carolina
Hewlell-Fackard Co.
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 23272
Tek: (803} 732-0400

Fax: {803) 732-4567

Hewlatt-Packard Co.
548 N. Pleasantburg Dr.
Suite 106
GREENVILLE, SC 29607
Ted: {803) 232-8002
Fax: {603} 232-873¢

Tennessee
Hewiatt-Packard Co.

One Energy Center Suite 200
Pellissippi Pkwy.
KNOXVEELE, TN 37932

Tel: {615} 966-4747

Far: 615} 966-8147

Hewlatt-Packard Go.
88 Ridge Lake Bivd,,
Suite 100

MERPHIS, Th 38118
Tek: {301) 783-4747
Fax: (901} 762-9723

Hewlett-Pagkard Go.
44 Vantage Way,
Suite 160
NASHVILLE, TN 37228
Tef: {615} 255-1271
Fax: {615) 726-2310

Texas

Hawlett-Packard Co.

8050 Capital of Texas Highway, North
#2990

AUSTIN, TX 76759

Tol: {512} 346-3855

Fax: {512} 336-7281

Mading Address

PO Box 9431

Austin, TX T8766-3430

Hewiett-Fackard Co.
5700 Grome Dr

EL PASO, TX 79912
Ted: 1915) 833-4450
Fane: (915} 581-8087

Hewiett-Packard Co
538 Harwin Drive
HOUSTOR, TX 77636
Tek {713} T76-6400
Fax: (713) TT6-8435

Hewsett-Packard Co.
3301 West Royal Lane
RVING, TX 75063

Tak (214} 868-3377
Fax: {2 14) B30-8951

Hewlett-Packard Co.

109 € Toromo, Suite 160
MCALLEN, FX 78503

Tel: (512} 630-3630

Fax: {512) 830-1365

Hewsett-Packard Ca.,
430 £, Campbell Rd.
RICHARDSON, TX 75081
Tal: {214} 231-6101
Fax: (214) 698-4307

Hewiett-Packard Co.

14100 San Padro Ave., Suite 100
SAN ANTOH, TX 78232

Ter (512) 484-9336

Fax: (312) 481-1209

Utah

Hewien-Packard Co.

3530 W. 2108 South
SALTLAKE CITY, UT 24113
Tak: (B01) 474-1700

Fax {807 974-1780

Virginia
Hewlott-Packars Ge.
340 Greenbrier Circle
Suite 161

CHESAPEAKE, VA 23320
Tel: (804} 424-7105

Fax: {804} 424- 1494

Hewlen-Packard Co
4401 Water Front Dr.
GLEN ALLEN, VA 23060
Ter {804} 747-7750
Fax: {864} 985-9287

Hewtett-Packard Co.

2800 Efectric Road Sulte 100
ROAHCKE, VA 24018

Tei: {103} 774-3444

Fax: (T3} 980-8048

Washington
Hewlett-Packard So.
15815 §.£ 371h Street
BELLEVUE, WA 88906
Tel. (266} 643-4000
Fax: {206) 8438748

Hewlen-Packard G,

. 1225 Argonni Rd
SPOKANE, WA $92712-2657
Tel: {508} 922-7004

Fax: {509) 9274236

West Virginia
iewlett-Packard Co.
501 36th Streat
CHARLESTON, WY 25304
Tel: {304} 025-0402

Fax: (304) 925- 1910

Wisconsin
Hewletl-Packard Co
ATS N, Corporate Dr
BROOKFIELD, W1 53008
Tel: (414} 792-8808

Fag: {444) 762-0218

URUGUAY

Pakie Ferrards SAG. e b
Avenida ltalia 2877
Casila de Correo 370
HMONTEVIDED

Tel: §9-82-802-586
Telex: 398802586

Dhympia de Uruguay S A
Maquines de Gficing
Avda. dei Libertadar 1897
Casifla de Corraos 5644
MONTEVIDED

Tok: §1-1809, 833807
Telex: 6342 OROU LY

VENEZUELA
Analytical Supplies, CA
Cuitnta 103 Impermes
Ay El Cantro

Los Chorros

Apartade TE472
CAHACAS

Tel: 364904, 2384047
Telex: 26274 CABIC

Hewlati-Packard de Venszuela C.A.
Residenctas Tia Betty Local 1
Avenida 3 ¥ con Calie 75
MARACAIBC, Estaco Zulia
Apartado 2646

Tel: 586175668

Telox: 62464 HPMAR

YUGOSLAVIA
Da Hermes

General Zdanova 4
¥1i-1#000 BECGRAD
Tek (1) 342 641
Tefex: 11433

Do Hermes

Ceiovska 73
YH-GT000 LIUBLJANA
Tek (061) 553 170
Telex: 31583

ZAIRE

CLE

Campater & industrial Engisearing
25 Ave. de 1 Justics Gombe

Zoile Postale 10676

KINSHASA

Tel: 32 063, 32 633, 28 251

Telex. 21592

Fax 22 850

ZAMBIA

AL Tibury {Zambia L,
.0, Box 32782
LUSAKA

Yol 215580

Telex; 40126

ZiIMBABWE

Field Consolidated {Private} L3d.
Systron Division

Marthattan Court

61 Second Street

7.0, Box 3458

KARARE

Tei 738881

- Telex: 26241

Fax: 7 20 08

Please send directory corrections ta:
Test & Measurement Catalog
Hewielt-Packard Company

3200 Hitview Avenue

Palo Alte, GA 54304

Tel: {415)857-4708

Fax: {4 15) 857.3860

Seprember 1983




