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Syntax Conventions 

The following symbols, abbreviations, and other conventions are used in this publication. 

Symbol 

<Setup Menu> 

[RESET] 

[CNTLl character 

[SHIFT] <Softkey> 

BSC 

filename 

Message 

WARNING 

CAUTION 

NOTE 

Definition 

A softkey. 

A keyboard entry 

A control character entry from the keyboard where both the 
[CNTL] (control) key and an alphanumeric key are pressed 
at the same time. To enter [CNTL] U press the control 
and the U character key. 

A keyboard entry where both the [SHIFT] and a softkey are 
pressed at the same time to select an auxiliary softkey 
function. 

Within menus or screens, a parameter that must be entered 
in the exact format shown. 

Within menus or screens, a user-defined parameter. 

Error message or analyzer text display. 

An operating procedure, practice, etc., 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. 

Explanatory comments or supplementary instructions are 
preceded by a Note label. 
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1 
Introduction 

Description 

The HP 18267A X.25 Test Library and Emulator makes X.25 troubleshooting, especially at 
installation, easier. 

The enhancements to the standard HP 4952A Protocol Analyzer made by this application are: 

• Automatic lead driving for Level 1 (full duplex only). 

• Extended Control support for X.25 Level 2. 

• Complete Level 2 emulation. 

• Partial Level 3 emulation. 

• An installation procedure. 

• Prewritten, ready to use X.25 tests. 
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A.pplications 
This product can be used where X.25 data travels over an LAPB link using RS-232C/V.24, 
RS-449, V.35, X.21, or Mil-188C as a physical interface. 

To use the HP 18267A X.25 Test Library and Emulator in an efficient way: 

Use the prewritten tests of the Test Library and installation procedure in 
Chapter 5 to help during installation of X.25 equipment.. 

Modify the prewritten tests for installation testing. 

Use the prewritten tests as examples to write custom tests for 
troubleshooting X.25 networks and equipment during installation, 
maintenance, or design. 

How to Use This Manual 
If you are a novice X.25 user, start from the beginning and read through each chapter in order. 
If you are familiar with X.25, look at the description of the Setup Menus (Chapter 3), and 
Creating a Test (Chapter 4) for a hands-on demonstration of the capabilities. Chapter 5 
contains an installation procedure. Chapter 6 contains listings of the X.25 Test Library 
contained on the HP 18267 A master disc. 

If you would like an overview of what is contained in each chapter, refer to the Table of 
Contents which describes the objectives and major headings for each chapter. The chapters 
are: arranged in order of increasing difficulty, with each chapter builcling on the concepts 
intrnduced in the preceding one. 

This manual describes the features of the HP 18267A X.25 Test Library and Emulator with 
minimal references to HP 4952A protocol analyzer operation. If you would like to review the 
basic HP 4952A functions and features, refer to the HP 4952A Operating Manual. 
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Equipment Supplied 
The HP 18267A X.25 Test Library and Emulator package includes the following: 

Master Disc Blank Disc User's Guide 

The HP 18267A master disc contains the X.25 Level 2 Emulator, a:nd a X.25 Test Library of 
prewritten tests. 

The User's Guide provides training and reference information. 
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2 
Loading the Test Library and Emulator 

I ntroduc'lion 
This chapter describes how to load the X.25 Level 2 Emulator and tests into the HP 4952A 
Protocol Analyzer. Only one test can be loaded at a time. 

For detailed information concerning voltage and grounding requirements, power cords, and 
instrument operation, refer to the HP 4952A Protocol Analyzer Operating Manual. 

CAUTION 

Always turn OFF the Protocol Analyzer before 
connecting or disconnecting an Interface Pod. 
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c:onnect an Interface Pod 
Make certain that the Protocol Analyzer is turned OFF. 

Connect the Interface Pod cable to the connector on the back panel of the Protocol Analyzer. 

Figure 2-1. Connect an Interface Pod 

Turn ON the Protocol Analyzer 
Priess the line switch to "1" on the back panel to turn ON the HP 4952A Protocol Analyzer. 
The Protocol Analyzer begins an automatic self test sequence. After th1~ tests are completed, 
the top level menu is displayed. 
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If errors have been detected during the test, a list of errors is displayed. You can get to the 
top level menu from the error display by pressing [EXIT]. In this case, however, proper 
operation cannot be assumed; contact your Hewlett-Packard Sales and Service Office for 
assistance. 

The top level menu is very important because it gives you access to all of the features of the 
Protocol Analyzer. 

Figure 2-2. Top Level Menu 

After the application is loaded, the top level display will change as shown above in figure 2-2. 

Make a Working Copy of the Master Disc 
Hewlett-Packard recommends that you make a working copy of the master disc. Use the 
working copy for day-to-day use and retain the master as a backup in case your working copy 
of the disc fails due to wear or accidental erasure. 
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Copying an application program for any reason other than your own use violates copyright 
laws. 

The HP 18267A Test Library and Emulator package includes a master disc and a blank disc. 
The blank disc is provided so you can make a working copy of the master disc. If you are not 
familiar with the basic features of the Protocol Analyzer, you should consult the HP 4952A 
Protocol Analyzer Operating Manual for the necessary procedures. 

Loading the X.25 Level 2 Emulator and Tests 
The X.25 Level 2 Emulator cannot be used concurrently with other applic:ations. 

Load the HP 18267A disc into the HP 4952A Protocol Analyzer. 
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Loading the X.25 Level 2 Emulator 

1. From the top level menu, press [MORE], then <Mass Store>. 

Figure 2-3. Selecting the X.25 Level 2 Emulator 
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2. Move the cursor over the file X25_EMULAT, and press <Load>. 

3. Press <Execute> and the X.25 Level 2 Emulator will be loaded. 

Loading a Test from the Test Library 

1. From the top level menu, press [MORE], then -<Mass Store>. 

Figure 2-4. Selecting a Test From the l'est Library 

2. Move the cursor over the test of your choice, and press <Load>. See Chapter 
6 for file names of the tests and their descriptions. 

3. Press <Execute> and the test will be loaded into the Emulation menu. 
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3 
Getting Started - X.25 Setup Menus 

This chapter explains the X.25 setup menus and display features. The following descriptions 
and displays assume that the X.25 Level 2 Emulator is loaded. 

From the top level menu, press <Setup> to access the X.25 Setup menu. See figure 3-1. 

Figure 3-1. X.25 Setup Menu 
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If you haven't loaded the X.25 Level 2 Emulator, follow the instructions in Chapter 2. When 
the X.25 Level 2 Emulator is loaded, it replaces the top level menu softkey <Sim Menu> with 
< E:mul Menu>. The < Emul Menu> softkey lets you create and edit X.25 emulation menus which 
are similar to simulate menus. 

Setup Menus Overview 
When you load the X.25 Level 2 Emulator application, five setup menus are provided. The 
first four represent different levels of X.25 control, and the fifth determines how the data will 
be displayed in the Examine Data menu, or during run time. In order to correctly emulate 
part of an X.25 Network, the different X.25 parameters must be chosen c:orrectly. 

Every time you save an Emulate menu, the current Setup parameters will be saved with that 
te~.t. 

L•~vel 1 Setup Menu 

The Level 1 Setup menu can be reached by pressing the <Setup> menu key from the top level 
menu, then pressing <Lev 1 Setup>. When you load the Emulator, the analyzer is 
automatically set up for X.25 protocol. The default speed, data code, and other parameters 
are the most common used. See figure 3-2. 

ln order to use the HP 4952A with other protocols, the X.25 Level 2 Emulator application 
must be deleted. 

Auto Configure can be used to determine the Level 1 Setup parameters of an X.25 line with 
data flowing. 
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Figure 3-2. X.25 Emulator Level 1 Setup Menu 

Level 2 Setup Menu 

From the top level menu press <Setup>, then press <Lev 2 Setup>. The protocol analyzer's 
display changes as shown in Figure 3-3. The X.25 Level 2 parameters are discussed on the 
next page. 

X.25 Setup Menus 3-3 



Figure 3-3. X.25 Emulator Level 2 Setup Menu 

The Level 2 Setup Menu is used to modify LAPB Data Link Control parameters that can 
affect the operation of Emulation menus. The Level 2 parameters are listed below: 

De:vice 
Emulating 

Frame 
Si2:e (Nl) 

Determines whether the HP 4952A is emulating the network or subscriber. 
The Address field will change from Command Address 03 Hex and Response 
Address 01 HEX, to 01 and 03 HEX respectively. 

Defaults to 9999 bytes. During run time no received information frame (!­
Frame) can be larger than the set value in the Frame Size. If an information 
frame is received that is longer than this set value, the emulator will issue a 
frame reject command. Frames transmitted lby the HP 4952A may be any 
length up to 253 bytes including the PCS bytes. 
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Window 
Size (k) 

Timer 
Tl 

Retry 
Count (N2) 

Extended 
Control 

Determines the number of frames that can be sent from the HP 4952A 
before an acknowledgement must be received. The default window size is 2. 
Other common sizes are 1, and 3 to 7. 

Tl timer value is the length of time allowed between the transmission of a 
frame and the acknowledgment of that frame by the receiver. The default is 
3000 milliseconds. 

The retry count determines how many times a frame will be transmitted from 
the HP 4952A without an acknowledgement requested. If the Retry Count is 
exceeded, then the link is brought down. The default Retry Count is 20. 

Determines whether the control field of a frame is one or two bytes long, and 
whether the N(S) and N(R) values will be Modulo 8 or Modulo 128. The 
default is Off which indicates Modulo 8 
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L1evel 3 Setup Menu 

The Level 3 Setup menu is reached from the top level menu by pressing <Setup>, then <Lev 3 

Setup>. See figure 3-4. The Level 3 Setup choices are described on the next page. 

Figure 3-4. X.25 Emulator Level 3 Setup Menu 
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The X.25 Level 2 Emulator is a partial Level 3 emulator. In order to perform many of the 
automatic Level 3 functions, the emulator keeps track of the call activity on up to eight logical 
channels at any one time. 

The Level 3 Setup menu supplies many automatic level 3 features. These features may be 
selected On or Off in the Level 3 Setup menu. These include: 

Virtual Call LCNs determines the incoming call LCN range accepted by the 
emulator. 

Auto P(s), P(r) for up to 8 logical channels. 

Auto level 3 RR transmission on receipt of a Data packet. 

Auto Restart Confirmation transmission on receipt of a Restart Request packet. 

Auto Call Accept/Call Confirmation, and Auto Clear Confirmation transmission 
on receipt of a Call Request/Incoming Call packet and a Clear Request packet 
respectively. 

Auto Address Insertion into Call Request/Incoming Call packets. 

Auto LCN Using Counter 5 inserts the value of counter 5 into the LCN field of 
all outgoing packets except Restart packets. 

Virtual Call LCNs 

The Virtual Call LCN field determines the LCN range of incoming calls that will be accepted. 

The emulator automatically keeps track of the call activity on up to 8 logical channels at any 
one time. The numbers of the logical channels are determined in real time based on Call 
Request/Incoming Call packets, Clear Request/Clear Indication packets, Restart 
Request/Restart Request packets, and Data packets on LCNs which have not previously had 
a Call Request/Incoming Call. Data packets falling into the last category are assumed to be 
on Permanent Virtual Circuits and one of the available logical channels will be allocated to 
that channel number until a Restart Request/Restart Indication packet is detected on the line 
(either transmitted or received). 
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Auto P(s), P(r) 

The emulator automatically keeps track of the P(s) and P(r) counts for the first 8 LCNs that 
become active after the emulator is started (either Permanent Virtual Circuits PVCs or 
Switched Virtual Circuits SVCs). If 8 LCNs are currently being used,. and additional call 
requests are transmitted or received, the emulator will not keep track of the P(s) and P(r) 
counts for those additional logical channels. 

When a packet is transmitted that has a P(s) or P(r) field, the emulator automatically inserts 
the correct value based on the LCN for those fields overriding the send string values. 

Auto Level 3 RR Transmission 

If this option is selected, an RR packet will be transmitted automatically when a Data packet 
is received. The P(r) count will be the P(s) count for incoming packets plus one. 

Auto Restart Confirmation Transmission 

When a Restart Request/Restart Indication packet is received by the emulator, a Restart 
Confirmation packet is automatically transmitted on LCN 0. The P(s) and P(r) counts for the 
8 logical channels that can be followed are set to 0. 

Auto Call Accept/Call Confirmation and Clear Confirmation Transmission 

When a Call Request or Incoming Call packet is received by the emulator, a Call Accept/Call 
Confirmation packet is automatically transmitted on the same LCN. This will occur if the 
requested LCN has not already been allocated, and if the requested LCN is within the range 
specified in the Virtual Call LCNs field of the Level 3 Setup menu. If the call is successful, the 
emulator will begin to follow the P(s) and P(r) counts for that channel until a clear is received 
for that channel or until a Restart Confirmation packet is detected on the line. 

If 1the LCN has already been allocated or the LCN is not withiin the specified range, a Clear 
Request/Clear Indication packet is automatically transmitted with o0 o0 as the cause and 
diagnostic codes. 

When a Clear Request/Clear Indication packet is received by the emulator, a Clear 
Confirmation packet is automatically transmitted on the same LCN. The User Data field of 
the packet is left empty. The emulator will also stop following the P(s) and P(r) counts for 
that channel. 

X.25 Setup Menus 3-8 



Auto Address Insertion from Call Setup Menu 

Call Request/Incoming Call packets transmitted by the emulator will have their Calling and 
Called address fields automatically entered on transmission using information which has been 
entered into the Call Setup menu. You can define the called and calling addresses for up to 
six calls in the Call Setup menu. The first call to be initiated by the emulator will go to the 
address defined for the first call, the second call to the address defined for the second call, the 
seventh call to the address defined for the first call, the eighth call to the address defined for 
the second call, etc. Refer to the Call Setup menu description for more information. 

Auto LCN Using Counter 5 

For all outgoing packets the emulator will automatically insert the counter 5 value into the 
LCN field except for the following three exceptions: 

1. All Restart packets will have LCN = 0 regardless of the value of counter 5. 

2. All automatic response packets such as Call Connect, RR, will use the LCN 
of the packet they are responding to. 

3. If the LCN field of the send string is not zero, the packet will use the LCN 
inserted into the send string 
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In order to preset counter 5 to a known value such as 1, use the following Emulate menu 
commands: 

Reset Counter 5 
Increment Counter 5 by 1 

The Reset Counter 5 command resets Counter 5 to 0. The Increment Counter 5 by 1 
command sets Counter 5 to 1. The first LCN inserted will be 1. The next will be 2, etc. 

Counter 5 can be decremented by adding 65535 to it. The following example describes how to 
this works: 

Assuming the current value of counter 5 is 250 

Increment Counter 5 by 65535 

The next LCN used would be 249 due to the following reason: 

The value 65535 is FFFF Hexadecimal. By adding FFFF to OOFA ( 250 decimal) the result 
willl be: 

+ 
1111111111111111 
0000 0000 11111010 

0000 0000 11111001 

Call Setup Menu 

FFFF Hex = 65535 Dec 
OOFA Hex = 250 Dec 

OOF9 Hex = 249 Dec 

The Call Setup menu lets you enter up to six calling and Called address combinations which 
willl be automatically inserted into Call Request/Incoming Call packets transmitted by the 
emulator if auto address insertion has been selected in the Level 3 Setup menu. Assuming 
that called addresses have been specified for each of the six calls, the first call packet will go to 
the first call address specified, the second to the second address, etc. The seventh call will go 
to the first address, the eighth to the second address, etc. 

If any of the called addresses are not specified, the next called address i.ltl the list will be used 
continuing the rotation. If only one called address is specified, all outgoing calls will be sent to 
that one address. If no called addresses are specified, all call packets will be sent out with the 
address length field indicating 0 and no address bytes. 
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that one address. If no called addresses are specified, all call packets will be sent out with the 
address length field indicating 0 and no address bytes. 

No "dummy" characters need be entered into the Emulate menu "Send" string for either the 
address length or the addresses themselves. Any Facility field information should be entered 
immediately after the Packet Type Identifier field in the "Send" string. 

Display Definition Setup Menu 

The < Disp Def> Setup menu option lets you define up to five different custom display formats. 
Five predefined display formats are loaded with the X.25 Level 2 Emulator. 

Figure 3-5. Display 3 Selected in Level 1 Setup Menu 

Once defined, the X.25 user defined displays are selected in the Level 1 Setup menu's Display 
field, or in the Examine Data menu. See figure 3-5 for an example. 
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Setting Up X.25 User Definable Displays 

The X.25 user definable display menu lets you define the X.25 display format, and to defme 
where the subscriber is connected to the network (physical DTE or the physical DCE). 

To defme an X.25 display perform the following: 

1. Press the <Set Up> key in the Top Level Menu. 

2. Press the < Dlsp Def> key to access the X.25 Display Df£mition Menu shown 
in figure 3-6. 

Figure 3-6. X.25 Display Definition Menu 

3. Select the X.25 Display Menu (one through five) that you wish to define or 
modify. 
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4. Define the user definable display Column, Header, and Data Field 
parameters as follows: 

a. Select either a one or two Column display format. See figure 3-7. 

Figure 3-7. One or Two Column Menu 

In one column format, subscriber information is displayed in normal video, 
and network information is displayed in inverse video. 

In two column format, subscriber information is displayed in the left half of 
the display, and network information is displayed in the right half of the 
display. 

The one column format can contain up to 32 characters per line. The two 
column format can contain up to 15 characters per line. Each field, i.e., 
Addr, Ns, P /F etc., takes up a certain amount of header space. 
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The amount of header space occupied by each field is given in the "X.25 
Display Header Selection" section in this chapter. A field which ends after 
the header line will cause the error message "Field _ext1~nds past header line" 
to appear. 

When using the two column display, all fields entered will appear in both 
header blocks. 

b. Define the header information. See figure 3-8. Use softkeys to select fields 
for header definition. Fields are displayed in half bright video in the header 
block at cursor position. Spaces between fields must be entered by you (use 
arrow key) if you desire them. 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 cleared using the Clear Header softkey. The fields 
can be deleted by using the Delete Field softkey. See figure 3-8 for a 
complete list of the header fields and information. 
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Figure 3-8. X.25 Display Header Selections 

The X.25 header selections are described in the section "X.25 Display Header 
Selection" on the next page. 

c. Define the Data Field Parameters. Not necessary if data is not specified in 
header. These parameters enable you to define where in a packet the data 
field will start, and how long it will be. 

The "Field Start Octet" field lets you define on which octet to start the 
display. The "Field Length" field lets you specify how many octets (from the 
starting octet) that you want to display. 

d. Press the [EXIT) key when you are finished. 
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X.25 Display Header Selection 

The following table gives the amount of field space consumed in the header definition: 

Field Name Abbreviation Space used 

Frame Address A 1 
Frame Type FType 5 
Ns Ns 3 
Nr Nr 3 
P/F PF 1 
FCS F 1 
LCN LCN 3 
Packet Type PkType 9 
Ps Ps 3 
Pr Pr 3 
Data dd ... d up to 32 
Frame Arrival Time FrTime 6 
Q Q 1 
D D 1 
Mod Mod 3 
M M 1 

Frame Address (A) 

The frame address (A) is displayed as a hex character. 
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Frame Type (FType) 

All of the frame types are decoded and their 5 character abbreviations are as follows: 

Frame Type 

Information 
Receive Ready 
Receive Not Ready 
Reject 
Set Asynchronous Balanced Mode 
Set Async Balanced Mode Extended 
Disconnect 
Disconnected Mode 
Unnumbered Acknowledgement 
Frame Reject 

Ns and Nr 

Abbreviation 

INFO 
RR 
RNR 
REJ 
SABM 
SABME 
DISC 
DM 
VA 
FRMR 

Ns and Nr require three display spaces each regardless of whether extended control is 
selected. 

P/F (PF) 

This field is a 1 when the P jF bit is set, and a blank when the P /F bit is not set. 

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. 

LCN 

LCN includes both the LCGN and the LCN. It is displayed as a hexadecimal number. 
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Packet Type (PkType) 

All of the packet types are decoded and their 9 character abbreviations are as follows: 

Packet Type Abbreviation 

Incoming Call Inc Call 
Call Request Call Req 
Call Connected Call Con 
Call Accepted CallAcc 
Clear Indication Clr Ind 
Clear Request Cir Req 
Clear Confirmation Clr Conf 
DTE Clear Confirmation Clr Conf 
DCEData Data 
DTE Data Data 
DCE Interrupt DCE Int 
DTE Interrupt DTE Int 
DCE Interrupt Confirmation Int Conf 
DTE Interrupt Confirmation Int Conf 
DCERR RR 
DTE RR RR 
DCERNR RNR 
DTERNR RNR 
DTEREJ REJ 
Reset Indication Reset Ind 
Reset Request Reset Req 
DCE Reset Confirmation Reset Con 
DTE Reset Confirmation Reset Con 
Restart Indication Restart I 
Restart Request Restart R 
DCE Restart Confirmation Restart C 
DTE Restart Confirmation Restart C 
Diagnostic Diag 
Registration Confirmation RegConf 
Registration Request RegReq 

Ps and Pr 

Ps and Pr require three display spaces each regardless of whether the packet specifies mod 8 
or mod 128. 
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Data (dd ... d) 

Data is a generic field which you define. You can define the field to be any length up to 32 
characters in a one column display or up to 15 characters in a two column display. You must 
also specify the frame octet with which 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 data 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. For example, 
assume that the data field has been setup to be 1 octet long and to 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 Identifier field will show the same information decoded to indicate the packet 
type as a mnemonic. 

Frame Arrival Time (FrTime) 

The frame arrival time is displayed ONLY during Examine Data. It is measured from the start 
of the run to the frame's end flag. The time is displayed as a 6 digit number in milliseconds 
and is accurate to 1 millisecond. 

Frame Arrival Time Overflow. An overflow occurs after 99999 milliseconds. If an overflow 
occurs, the result will be followed by an * . If a second overflow occurs, the * is no longer 
displayed. 

a, D and M 

These fields are simply displayed as a 1 or a 0. 

Mod 

Modulo is displayed as either "8", "128", or Undefined (Und). 
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DE~fining the HP 4952A Connection Point 

You can tell where the analyzer is connected to the network when capturing data, or where the 
analyzer was connected to the network when the buffer data was captured. If the proper 
connection point is indicated, the analyzer will decode information in the X.25 user definable 
display formats as follows: 

For one column display formats: 
Data from Subscriber is in normal video. 
Data from the Network is in inverse video. 

For two column display formats: 
Data from Subscriber is in normal video (left side of display). 
Data from Network is in inverse video (right side of display). 

In addition, X.25 packets will be decoded into their proper mnemonics based on where the 
packet originated. For example, a packet with a Packet Type Identifier of OB HEX will be 
decoded as a Call Request packet if the packet was sent by the Subscriber, or as an Incoming 
Call packet if the packet was sent by the Network. 

The X.25 Display Definition menu as shown in figure 3-6, is a simplified diagram of two 
common type of Subscriber connections to an X.25 Network. The inverse video square(s) in 
each indicate where in the Network the HP 4952A is connected. 

In figure 3-6, The analyzer may be connected either between the Subscriber and the first 
Modem, or between the second Modem and the Network. 

To indicate the proper connection point, move the connection point indicator to the desired 
location using the <Conn Point> key. The connection point is toggled ben,.,een the two possible 
connection points each time the <Conn Point> key is pressed. 
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Selecting a User Definable Display 

The steps required to access the user definable displays are as follows: 

1. 

2. 

3. 

4. 

or 

1. 

2. 

3. 

Select <Set Up> in the main level menu, then press <Lev 1 Setup>. 

Move the cursor into the Display field. The Display field softkeys will 
appear. 

Select the X.25 display (one through five) that you wish to use. 

Press [EXIT] twice to return to the top level menu. 

Select <Examine Data> in the main menu. 

Press [MORE] twice, then <Chang Dsply>. 

Select the X.25 display (one through five) that you wish to use. After 
selecting the X.25 user-definable display you wish use, the display returns to 
the Examine Data menu with the cursor at the same frame. 
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4 
Using the Emulator to Create a Test 

This chapter explains how to setup the HP 4952A and create a test using the X.25 Level 2 
Emulator. An example test is given and explained line by line. It is important to understand 
that you do not need to write your own tests. The example used in this chapter is similar to 
one of the Test Library Tests. The purpose of this chapter is to show how to write a test. 

Here is the order in which this chapter is presented: 

Emulate menu 
Level 1 Emulation (Special Considerations) 
Level 2 Emulation (The Set Lead Command) 
Level 3 Emulation (The Send Statement) 
Executing the Emulate Menu 

Setting Up the Emulator 
Configuring the Level 1 Setup Menu 
Configuring the Level 2 Setup Menu 
Configuring the Level 3 Setup Menu 
Setup the Call Setup Menu 
Selecting a Predefined Display Format 

Writing the Test 

Given the following situation, an example test is written in the emulate menu to test X.25 
equipment .. 

An HP 2334 PAD with an asynchronous terminal connected to port 3 is being 
installed on an X.25 Network. Port three of the PAD will be verified to operate 
correctly before it is connected to the Network. See figure 4-1. A call will be placed 
with the HP 4952A Protocol Analyzer through the PAD onto port 3 to the terminal 
connected to port 3. Data will be sent after the link has been established, then the 
call will be cleared. 
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This test, if successful, is a good indicator that the PAD will operate correctly when 
connected to the X.25 Network. 

Emulation Editor Description 
There are several prewritten emulation tests provided with the HP 18267A. See Chapter 5 for 
installation procedure which uses these tests. These tests may be used as is, modified, or you 
may create your own. To modify or create tests, the Emulate menu must be used. This 
c:hapter shows how to modify or create tests by demonstrating, with an example, the steps 
required. 

The X.25 Level 2 Emulator application replaces the Simulate softkey <Sim Menu> with the 
•:Emul Menu> softkey. The <Emul Menu> softkey lets you enter the Emulate menu where you 
can create and edit X.25 emulation menus which are similar to simulate menus. 

If you are not familiar with the top level menu, press the (MORE] key several times to see the 
relative position of the < Emul Menu> soflkey. You can always return to the top level menu 
from any of the other menus by pressing the [EXIT] key. 

NOTE 

When an Emulate menu is stored to disc as an 
extended menu, all the Setup menus are saved with 
that file. 

The < Emul Menu> softkey accesses the Emulate menu. The Emulate menu instruction set is 
identical to the Simulate menu instruction set, except for the following changes: 

Level 1 Emulation 

Level 1 is automatically brought up by the emulator. If DTE is selected as device simulating 
then DTR and RTS are driven on. Level 1 handshaking is not required from the device under 
test. 

If DCE is selected as device simulating then CTS, CD, and DSR are driven on. Level 1 
handshaking is not required from the device under test. 
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Level 2 Emulation - The Set Lead Command 

NOTE 

The Set Lead command works differently in the 
Emulate menu than it does in the Simulate menu 

Set Lead Command - Set Lead "ON" 

The Set Lead RTS, DTR, CTS, DSR, or CD "ON" command brings up the Level 2 link by 
sending a SABM (SABME with Extended Control On). Level 2 is determined to be "up" 
after a UA is received. 

If the Set Lead "ON" command is not initiated by the emulator, then it is assumed the other 
device will bring up the Level 2 link by sending a SABM or SABME. The emulator will 
respond with a UA. It does not matter which lead is specified in the Set Lead command, they 
all work the same. 

Set Lead Command - Set Lead "OFF" 

The Set Lead RTS, DTR, CTS, DSR, or CD "OFF' command causes the emulator to bring 
down the Level 2 link by sending a DISC frame. 
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L1evel 3 Emulation - The Send Statement 

SEmd Statement 

All Send Statements are assumed to be Level 3 packet strings. The frame level address and 
control bytes are ignored if manually entered, but they must be included to hold space in the 
string. A Two byte space is needed if Extended Control is set Off in the Level 2 Setup menu, 
and a thiree byte space is needed if Extended Control is set On. The easiest way to type the 
string is to use Level 3 Assisted String Entry which is accessed by pressing the <Levi 3> softkey 
after < S•~nd > is pressed. The appropriate number of spaces will be left for the address and 
control bytes. 

Send Do Do 10 Do FB GG 

Address Field _J L Control Field 

Two bytes (three bytes if Extended Control is On) are automatically inserted for the Level 2 
information when Level 3 Assisted Entry is used. 

The frame level address byte of the transmitted packet is determined in the Level 2 Setup 
menu's Device Emulating field. The address byte is displayed as o0. The actual value is 
inserted during runtime. If the Device Emulating field is selected to be a Network, then the 
Command Address will be o3 and the Response Address will be o1. If the Device Emulating 
field is selected to be a Subscriber, then the Command Address will be o1 and the Response 
Address will be o3. 

The frame level control byte is displayed as o0. The actual value is inserted during runtime 
based on whether Extended Control was chosen. 

If Auto LCN insertion or Auto LCN using counter 5 is selected in the Level 3 Setup menu, 
then the LCN field may or may not be overwritten depending on the packet type transmitted. 
Refer to Chapter 3 for more information. The LCN byte must be included in the string to 
hold space. 

The Call Req/Inc Call packet address field (transmitted by the emulator) is inserted into the 
send string at runtime if Auto address insertion has been selected in the Level 3 Setup menu. 
No dummy characters should be entered into the send string for either the address length or 
the addresses themselves, except if Auto Address Insertion is set Off. Refer to the Call Setup 
Menu section for more information on how to enter the Calling/Called address to be used 
with Auto Address insertion. 
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Executing the Emulate Menu 

To execute the Emulate menu press <Run Menu>, then <Emulate>. 

In the Run menu, data filters can be set up to filter data or leads out of the buffer while 
running. The data filter default is Off. 
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Setting Up the Emulator 

Emulating the Network 

(DCEI 

Figure 4-1. Emulating the Network 

NOTE 

The HP 18267A X.25 Emulator application must 
be loaded before proceeding. 
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Configuring the Level 1 Setup Menu 

The Level 1 setup parameters are unique to each system. For this example the default 
parameters match the HP 2334A PAD parameters. View the Level 1 Setup menu to make 
sure they do match. 

From the Top level menu press the <Set Up> softkey. 

Now press the <Lev 1 Setup> softkey. 

Figure 4-2. Level 1 Setup Menu 

After the Level 1 Setup has been checked or modified if necessary, press the [EXIT) 

key once. 
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Configure the Level 2 Setup Menu 

Press the <Lev 2 Setup> softkey. 

The display appears as shown in figure 4-3. An explanation of each parameter is given in 
chapter 3. 

Device Emulating 

Figure 4-3. Level 2 Setup Menu 

Network 
Command Address 
Response Address 

The HP 4952A will be set up as the Network because the HP 2334A PAD is configured as a 
subscriber. See figure 4-1. 
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Frame size (N1) 9999 

The frame size can be from 1 to 9999 bytes. By leaving the value at 9999 (default), all frame 
sizes are accepted by the emulator. 

Window size (k) 7 

The window size is typically 2 (default), but the HP 2334A PAD is 7. This will indicate that 
up to seven frames can be unacknowledged at any one time. 

TimerT1 3000 msec 

Timer Tl is left at default which matches the HP 2334A PAD's Tl timer. 

Restart Count (N2) 20 

Restart Count (N2) is left at default which matches the Restart Count of the HP 2334A PAD. 

Extended Control Off 

The HP 2334A PAD does not support extended control. 

The Level 2 Setup is now complete. Press the [EXIT] key once. 
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Configuring the Level 3 Setup Menu 

Press the <Lev 3 Setup> softkey. 

The Level 3 Setup menu is displayed in figure 4-4 with default settings. An explanation of 
each setting is given in Chapter 3. 

Figure 4-4. Level 3 Setup Menu 

Virtual Call LCNs 1 - 8 

The LCN range 1 - 8 will be used because it matches the HP 2334A PAD. The Virtual Call 
LCN range is compared against incoming packets to make sure they are within the LCN range 
sp1:!cified. If they are not within the range specified, the packet is rejected. 
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Auto P(s), P(r) On 

With the Auto P(s), P(r) set On, the emulator will automatically insert the P(s) and P(r) 
counts into the appropriate outgoing packets. 

Auto Level 3 RRs On 

Since no data packets will be received by the emulator during this test, it does not matter 
whether Auto Level 3 RRs is set On or Off. 

Auto Restart Conf On 

Since no Restart Request/Restart Indication packets will be received by the emulator during 
this test, it does not matter whether Auto Restart Confirmation is set On or Off. 

Auto Call Ace/Con, Cir Cnf On 

Since no Call Request or Incoming Call packets will be received by the emulator during this 
test, it does not matter whether Auto Call Ace/Con, Clr Cnf is set On or Off. 

Auto Address Insertion On 

The first call initiated by the emulator will go to the first address defined in the Call Setup 
menu. 

Auto LCN Insertion On 

Enables emulator to select from LCN range determined in the Virtual Call LCNs field. The 
send string LCN is overwritten during runtime if Auto LCN Insertion is set On. 

Press the [EXIT] key once. 
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Configure the Call Setup Menu 

Press <Call Setup> , 

For the sample test: 

Type in the Called/Calling Addresses 3035551212/7195551212 in the Caill #1 field of the Call 
Setup menu. 

Display Definition Setup Menu 

The < Disp Def> Softkey lets you modify the five predefined custom display formats which are 
loaded with the X.25 Level 2 Emulator. These display formats determine how information is 
displayed in the Examine Data menu. 

The X.25 user defined display formats are selected in the Level 1 Setup menu's Display field, 
or in the Examine Data menu. See figure 3-5 for an example. 

Selecting a User Definable Display 

The steps required to access the user definable displays are as follows: 

1. Select <Set Up> in the main level menu, then press <Lev 1 Setup>. 

2. Move the cursor into the Display field. The Display field softkeys will 
appear. 

3. Select the X.25 display (one through five) that you wish to use. 

4. Press [EXIT) twice to return to the top level menu. 

or 

1. Select <Examine Data> in the main menu. 

2. Press [MORE] twice, then <Chang Dsply>. 

3. Select the X.25 display (one through five) that you wish to use. After 
selecting the X.25 user-definable display you wish use, the display returns to 
the Examine Data menu with the cursor at the same frame. 
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Writing the Test 
The following test is listed first, then described line by line. 

This test will make sure the HP 2334A PAD is ready to be connected to the X.25 Network. It 
will send a Restart Request, place a call, send data, and then clear the call. 

NOTE 

The first line of the Emulate menu will read 
"Simulate DCE" or "Simulate DTE". 

Go to Emulation Test Description following this test listing for an explanation of each line. 

Simulate DCE 

Block 1 
Set Lead CTS On 

Block 2 
Send 1 o0 o0 10 o0 F8 ~ 

When DTE ., x ? ? x FF 

then goto Block 3 

Block 3 
Send 100 00 10 o0 08 [}~ r 
When DTE 1 x ? ? x OF 

then goto Block 4 
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Block 4 
Send 1 o0 o0 10 o1 o0 SENDING DATA PACKET f 13GI r" 

When DTE 1 x ? ? x 01 

then goto Block 5 

Block 5 
Se~100 o0 10 o0 13 IE] r" 

When DTE ~ x ? ? x 17 

then goto Block 6 

Block 6 
Set Lead CTS OtT 

and then 

Stop Tests 
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Emulation Test Description 

Simulate DCE 

Block 1 
Set Lead CTS On 

Block 2 
Send o0 o0 10 GG 

Procedure to Bring Up Level 2 Link 
Press [MORE], then <Set Lead>. 

Select < CTS > and <On>. 

Move the cursor down to Block 2 with the down 
arrow keys. 

Comments 
The "Set Lead CTS On instruction brings up the 
Level 2 link. A "Set Lead CTS Off command will 
bring down the link. You could also use DSR or CD 
to bring up or down the link. 

Procedure to Send a Restart Packet 
Press <Send> 

Press [MORE], then <Levi 3> for Level 3 assisted 
entry. 

Comments on Selecting the Address/Control Fields 
The Level 2 Address and Control fields are shown as 
o0 and o0. These are dummy values. They hold a 
space in the Send string. The real values are inserted 
automatically during runtime based on the Device 
Emulating value chosen in the Level 2 Setup menu. 

Since we chose the Device Emulating in the Level 2 
Setup menu to be a Network then the command and 
response address bytes will be o3 and o1 respectively. 
If you had chosen the Device Emulating to be a 
Subscriber then the command and response address 
bytes would be o1 and o3 respectively. 
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Send o0 o0 00010000 GG 

Send o0 o0 10 o0 GG 

The Control field always indicates an Information 
frame since all Level 2 functions are taken care of by 
the emulator. N(r) and N(s) are automatically 
entered by the emulator. 

The GFI and LCGN Fields 
Press the < GFI > softkey. 

Move the cursor with right arrow key to see the GFI 
and LCGN defaults. These are: 0=0, D=O, Mod 8 
= 1, and LCGN = 00. These are the values the test 
will use. These values can be changed for other tests. 

The Logical Channel Number 
Move the cursor past the LCGN parameter. The 
LCN field is displayed as o0. 

Comments on the Logical Channel Number 
A Restart packet requires the logical channel to be 
Oo. 

When a Call packet is being sent, and you are 
simulating a Network (DCE), the LCN should be 
selected from the low end of the LCN range. 

When a Call packet is being sent, and you are 
simulating a Subscriber (DTE), the LCN should be 
selected from the high end of the LCN range. 

Selecting the Restart Packet 
Move the cursor out of the LCN field. Press the 
[MORE] key twice, and then the <RSTRT> 
softkey. You may wish to add the cause and 
diagnostic fields at this point. 

Move the cursor down with the down arrow key to 
exit this string. 
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llhen DTE 

llhen DTE 1 X ? ? 

When DTE 1 X ? ? X FF 

then goto Block 3 

Block 3 
send 1 o0 o0 10 o0 OB 

Comments on the Packet Type Field 
The packet field defaults to a Data packet. If you 
move the cursor in the Data packet with the left and 
right arrow key, you will.notice that you may 
manually enter the P(s), M, and P(r) values. Notice 
they default to 0. During runtime the emulator will 
take care of the P(s) and P(r) values for the Data 
packet if Auto P(s), P(r) is set "On" in the Level 3 
Setup menu. 

Any values you place in the P(s) and P(r) fields will 
be overwritten if Auto P(s), P(r) is set "On" in the 
Level 3 Setup menu. 

Triggering On a Restart Confirmation Packet 
Press <When Trig>, then select <DTE>. 

Press [MORE], then <Levi 3>. 

Press <Packet Type>, then select the Restart 
Confirmation packet by pressing [MORE] twice, 
and then <RSTRT CNFM>. 

Move the cursor down with the down arrow key to 
Block 3. 

Special Comments On Triggering 
The program is triggering on the DTE sending a 
Restart Confirmation packet. 

The X in the When string indicates a don't care. 
The ? indicates a byte with partial don't care bits. 

Sending a Call Request Packet 
Press <Send>. 

Press [MORE], then <Levi 3> for Level 3 assisted 
entry. 

Press <Packet Type>, and then press <CALL>. 
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Block 3 
Send 100 00 10 Do OB Do D~ r 

Press <Hex>, then enter o0 after the Call packet for 
the facilities field length. 

Move the cursor down with the down arrow key to 
exit the Send string. 

Comments on the Called/Callh11g Address 
The Called/Calling Address lengths and addresses 
do not have to be entered in the Send string as long 
as they are entered in the Call S1~tup menu, and 
Auto Address Insertion is set On. The emulator will 
calculate the length and enter the value and 
addresses into the appropriate position of the packet 
during runtime. No dummy characters are needed. 

Comments on Using Facilities 
The Facilities Field length is inserted to show where 
it is placed when Auto Address Insertion is set On. 
It is optional. 

If the network has facilities chosen, they must be 
entered in the send string. 
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When DTE X ? ? X OF 
then goto Block 4 

Block 4 

Send 00 o0 10 o1 o0 SENDING DATA 

PACKET GG 

Triggering On a Call Accepted Packet 
Press <When Trig>, then select <DTE>. 

Press [MORE], then <Levi 3>. 

Press <Packet Type>, then select the Call Accept 
packet by pressing the <CALL ACPT> softkey. 

Move the cursor down with the down arrow key to 
Block4. 

Comments 
The program is triggering on the DTE sending a Call 
Accept packet. 

Sending a Data Packet 
Press <Send> . 

Press [MORE], then <Levi 3>. 

Press < LCN > and enter o1 Hex assuming the call 
will be placed on LCN OJ. Data packets require the 
LCN value to be entere manually even though Auto 
LCN Using Counter 5 is being used. 

Press <DATA>. 

Move the cursor 2 spaces to the right and type in 
"SENDING DATA PACKET" 

Move cursor down with down arrow key. 

Using the Emulator to Create a Program 4-19 



When DTE X ? ? X o1 
then goto Block 5 

Block 5 
Send o0 o0 10 o1 13 GG 

Triggering on a Receiver Ready Packet 
Press <When Trig>, then <DTE> . 

Press [MORE], then <Levl 3>. 

Press <Packet Type>, then select the Receiver 
Ready packet by pressing the <RR> softkey. 

Move the cursor down with the down arrow key to 
Block 5. 

Sending a Clear Request Packet 
Press <Send> . 

Press [MORE], <Levl 3>. 

Press <LCN>, then <Hex>. Enter or 

Select the Clear Request Packet by pressing 
[MORE], then the <CLEAR> softkey. You may 
wish to add the cause and diagnostic fields at this 
point. 

Move cursor down with down arrow key. 
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Yhen DTE 1 X ? ? X 17 
then goto Block 6 

Block 6 
Set Lead CTS Off 

and then 

Stop Tests 

Triggering on a Clear Confirmation Packet 
Press <When Trig>, then <DTE>. 

Press [MORE], then <Levi 3>. 

Press <Packet Type>, then select the Clear 
Confirmation packet by pressing [MORE], and then 
the <CLR CNFM> softkey. 

Move the cursor down with the down arrow key to 
Block6. 

Bringing Down the Level 1 and 2 Link 
Press [MORE], then <Set Lead>. 

Select < CTS > and <Off>. 

Comments 
The "Set Lead CTS Off' instruction brings down 
the Level 1 and Level 2 link by sending a Disconnect. 

Press <and then>. 

Press <Stop>, then <Tests>. 
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5 
Procedure for Installing and Troubleshooting 
X.25 Equipment and Networks 

Using the X.25 Test Library and Emulator 
The X.25 Test Library and Emulator is a tool intended for installation and troubleshooting of 
X.25 equipment and networks. This tool provides prewritten tests most of which run on the 
X.25 Level 2 Emulator to aid in installing and troubleshooting. 

A typical installation will consist of adding a subscriber to an X.25 Network. The subscriber 
equipment usually is an X.25 PAD with multiple asynchronous terminals attached. 

The steps for installation testing are outlined below. They are intended to be followed in the 
order presented: Setup the HP 4952A, verify parameters of the network and subscriber 
equipment, verify operation of each side before and after installation. If you prefer, skip to 
step 3 or 4. If problems are found, come back to step 1 to troubleshoot the problem. 

X.25 Test Library tests are used in this chapter. There is both a DCE and DTE version of 
each test. The device under test must first be determined to be the DCE or DTE before the 
tests can be used. See Step 1 below. For information on how to run the tests and interpret 
the results, refer to chapter 6 where the tests are listed and described. 

Step 1: Determining the Equipment Parameters 

The step 1 tests determine the Level 1, Level 2, and Level 3 parameter values of the network 
and equipment to be installed. These parameters will be used to assure that the configuration 
of the network and the equipment to be installed are compatible. The parameters also will be 
used for further testing. 

The network's parameters will first be determined, then the subscriber's. See figure 5-1 for 
test installation. 
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(DTE) 

1-------ITermin<J 

c=J 

oH~52 
Subscriber (DTE) 

Figure 5-1. Network Test Setup 

NOTE 

The X.25 Level 2 Emulator should NOT be loaded 
yet. 

Le1vel 1 Setup Parameters 

There are no tests available to determine the following Level 1 setup parameters: 

Data bits/sec 
DTE clock source 
Bit sense 

It is necessary to know the network's configuration for these parameters before testing begins. 
The data code used by most X.25 networks is "ASCII 8". The bit sense for most networks is 
"normal". 
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Connect the HP 4952A up to the network. Do not load the X.25 Level 2 Emulator yet. 

Load the X.25 Test Library monitor menu LEVELl _MON. This. test identifies whether the 
network is configured as a physical DCE or DTE. 

Execute the monitor menu LEVELl MON by pressing <Run Menu> followed by <Monitor 

Line>. See Chapter 6 for information on how to interpret the results. 

Record the Level 1 values of speed (bits/sec), data code, DTE clock, and bit sense on the 
Installation Record page at the end of this chapter. 

Level 2 Setup Parameters 

If the results for the LEVELl MON test were "Emulator=DTE", load the X.25 Test Library 
simulate menu DTE SUBNET. This test will determine whether the emulator will be the 
subscriber or the network for Level 2 addressing, whether Extended control is active, and 
what values Timer Tl and Retry Count N2 have. 

Execute DTE SUBNET by pressing <Run Menu> followed by <Simulate>. See Chapter 6 to 
interpret resuits. 

Now load the X.25 Level 2 Emulator application. See Chapter 2 for installation instructions. 

To determine the frame size used by the network, load and execute the X.25 Test Library test 
DTE_ FRAME. See Chapter 6 for information on how to execute this test and interpret the 
results. 

There are no tests available to determine the Level 2 window size. If this value is not known, 
it will need to be obtained from the network configuration information. A window size of 2 is 
commonly used. 

Record the Level 2 parameter values on the Installation Record page at the end of this 
chapter. 

Level 3 Setup Parameters 

To determine the Virtual Call LCN range, use one of two tests provided: DCE LCNl or 
DCE LCN2 (also DTE versions). 
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DCE LCN1 will locate each end of the LCN range for X.25 equipment and networks which 
will reject calls placed outside the LCN range. 

DCE _ LCN2 can be used to find one end of the LCN range for other equipment and networks. 

Refer to Chapter 6 for information on how to execute these tests and interpret the results. 

Determining the Subscriber Equipment Parameters 

Repeat the process on the subscriber equipment (PAD) using the other version of the tests 
(DCE versions if the DTE versions were just used). Record the results for later use in the 
Installation Record at the end of this chapter. See figure 5-2 for test setup. 

Network (DCE) 

Figure 5-2. Subscriber Test Setup 
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Step 2: Ensuring Network/Subscriber Parameter 
Consistency 

In step 1 the Level 1, 2, and 3 parameters were determined and recorded in the Installation 

Record for both the network and the subscriber equipment. Make sure that the network and 

subscriber equipment are not both physical DTE's or DCE's, and that they are not both a 

network or subscriber. If either of these situations exist, they must be remedied before 

installation. Also make sure the other parameters, such as Tl timer, window size, etc., are 

the same for the network and subscriber equipment. 

Step 3: Ensuring Network/Subscriber Operation Before 
Installation 

Before installing the subscriber equipment to the network, load and execute the appropriate 
X.25 Test Library menu either DTE CALL 1 or DCE CALL 1 on the network and 
subscriber equipment to ensure prope; operation. This test-places a call to a single logical 
channel number, sends data, and clears the call. If you would like to test multiple logical 
numbers, load and execute the X.25 Test Library test either DTE CALL M or 
DCE CALL M on the network and subscriber equipment instead. Refer to - Chapter 6 for 
infonliation on how to execute these tests and interpret the results. 

If your network or equipment requires the appropriate facilities to be listed in the Call 
packets, modify the Call packet in the Emulate menu. Refer to Chapter 6 for information on 
how to add facilities. 

Step 4: Ensuring Network/Subscriber Operation After 
Installation 

Now that you have tested the network and subscriber equipment separately, connect them 
together. In some situations you may start installation testing at this step. If improper 
operation is indicated here in step 4, start at step 1 and go through the process. This will most 
likely find the problem. 
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Load and execute the X.25 Test Library monitor test MON TEST. This test will give results 
indicating whether the network and subscriber equipment are working properly. This test is 
not: foolproof, but should give a high level of confidence that the installation is operational. 
Refer to Chapter 6 for information on how to execute this test and interpret the results. 

Installation Record 

ld1entification 
Network Port .. 
Subscriber .. 

Parameters 

Level 1 Parameters 
Speed (bits/sec) 
Data Code 
DTE Clock 
Bit Sense 
Device Emulating 

Level 2 Parameters 
Frame Size (Nl) 
Window Size (k) 
Timer (Tl) 
Retry Counter (N2) 
Extended Control 

Level 3 Parameters 
Virtual Call LCN Range 
Window Size 
Facilities Subscribed 

Network Subscriber (PAD) 
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6 
X.25 Test Library Emulate Menu Listings 

The X.25 Test Library tests are intended for installation and troubleshooting of X.25 
equipment and networks. Refer to Chapter 5 for an installation procedure using the following 
tests. 

The HP 4952A is connected to the device under test for all tests. 

LEVEL1 MON 

This test checks the DTR and DSR leads of the device under test to determine whether the 
HP 4952A should emulate the DTE or the DCE. 

This is a monitor menu (Emulator not loaded). 

To execute this test press <Run Menu>, then <Monitor Line>. The test will beep when it 
completes. 

Test Results 

If DTR is high, the message reads EMULATOR = DCE. 
If DSR is high, the message reads EMULATOR = DTE. 
If neither DTR or DSR is high, the message reads DTR & DSR NOT ON. 

NOTE 

Once the emulator is determined to be the DCE or 
DTE device, use the tests prefixed by that device 
name, i.e., DCE _ or DTE_ respectively. 
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LEVEL 1 _MON listing 

Mon::i. tor 

Bl:oc::K 1 
Me:s::s:a ge CHECt< DTE LEADS 

I -f. L e et d l!l!lil: 
i:hen go-to 

I -f Le ctd mll'. 
i:hen go-to 

Bloo=K 2 

Me:s:s:otge D TF~ & DSF:: NOT ON 

Cl n cl +. h. e i:-1 

Beep 
cand t h·en 

Go i: o B 1 •::>·c J.<. j 

Bloc:K 3 

Me:s::s:age EMULATOP = DTE 
a t-1 d t h.e r--1 

Beep 
cand then 

Go t o B 1 o·c k. j 
Bloc:K 4 
Me:s::s:1::.ige EMULATOR -= DCE 

air1cl then 
Beep 

Bloc:K 5 
Goi:o BlocK~ ·j 
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DTE_SUBNET/DCE_SUBNET 

This test determines the following Level 2 Setup parameters: 

Network/Subscriber 
Timer Tl 
Retry Count N2 
Extended Control 

This is a Simulate menu (Emulator not loaded) 

To execute this test press <Ru11 Menu>, then <Simulate>. 

Test Results 

The test looks at the link level address to determine if the device under test is the network or 
the subscriber. If after 10 seconds, the device under test has not sent a command, the 
emulator sends a SABM with address 1, waits for a response, then sends a SABM with 
address 3, waits for a response, then sends a SABME with address 1, waits for a response, 
then sends a SABME with address 3. Once a response has been received, the emulator 
beeps and displays one of the following messages: 

EM = SUBSCRIBER 
EMUL = NETWORK 
EM = SUB, EXT CT (Emulator = Subscriber, Extended Control On) 
EM= NET, EXT CT (Emulator= Network, Extended Control On) 

You can stop the test at this point by pressing [EXIT], or allow the test to continue to 
determine Timer Tl and Retry Count N2. 

If this test is left to run, Timer Tl and Retry Count N2 are determined. This portion of the 
test may take several minutes. When the test completes, the HP 4952A beeps again. Check 
Counter 1 for N2, and Timer 1 for the approximate value of Tl. 

Setup the appropriate Level 2 Setup parameters accordingly. 
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DCE - SUBNET Listing 

S ,;_ m u 1 >e" 1: e '''"" 
Bl. o c:K. 1 
M e :s: :s: ca ·!<l e BPI NG UP LE•,.•EL 1 

and 1: hen 

Se 1: L Ei!'ot d I ••• 
and 1: her• 

Se 't:: Leet cl ••• ••• 
I -f Lead lililil :i :e: 

-t h e> n go 1: 0 B1 

I -f Le ad e :i s 
1: •-· e r1 <;;_'tO 1: 0 B 1 

I -f L eetci n• i :s: 
1: r1 er-. go 1: 0 B 1 

B1oc:I--<~ 2 
Me:s::s:csge WA IT FOR SABM _,. 1DM 

an cl 

Re:s:e -t 
•Cl n cl 

S1:otr1: 

1: •-. e ra 
Ti1Y1er 
1: ~ ..... en 
Timer 

El 
El 

When DTE ifl!B£i'!i'!Q 
-t:•-.er1 go1:o B1oc;I---.:;. WI 

When DTE li!rl!El&i!fiQ 
-t:hen go-t:o B1ocl-<. WM 

When DTE i!B!:B!'IQ 
1:he-n qo·t::o B1o•=I--~ Ml 

1--.Jh en BT E ~16Ef!i"U 
1:•-.e>r1 cto1:c• B1c•ck.:;. ff 

1-<l h e n D T E @IGl!m3Q 
1:hen •::1•::>to Block. f 

1--.J h e n D T E @.ll";!i!!lmQ 
1:he-n •;:1•::>1:0 B1•::>cK 

When Timer D > 
1: hen 

B1oc:I-<~ 

R•eise-1:: 

E: 1 C• ·=I-<. 

II 
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DCE - SUBNET Listing {Continued) 

Bl.oc::I-<. 4 

Me:s::s:c:ige S .A BM _, A D D F.: = 1 

and 1: hen 

Re:s:e t T i mer El 
and 1: t--, er-. 

s 1: ar t T i mer II 
and 1: l-1 er-. 

Increment Counter D by 
e:t nd 1: hen 

Send 

Count er a > ..._.. 
then goto Bl.o·=~-­

J.4 h e n D T E @!!!&@QI 
then qoto Bl.ocHlm 

When Ti .:-.er a > 

I -f 

then •;;:Joto Bl.eel-<. 
Bl.ocK 5 
Re:s:e-1: C0'--4t"'li::er El 
Bl.ocK 6 
Me:s:s:c:i ge s.,:1sM .. AODF.: = -:::; 

or n cl t r1en 

Rese t T i mer- a 
an cl t J--. e r-1 

s 1: Cir 1: T i mer~ D 
Cl n cl t 1--, er-. 

I t-.c:t-emen 1: Co•...1n 1: er a b •=:t 
e1ncl t het-. 

S e n d FF j ... EE!mlljl 

I -f C o '-°' n t e r El > 
then goto Bl.oc~~ 

When DTE @!iiilim'IQI 

Wh;~e~i~:;oDBl.~c~ 
then got•::. Bl.o::.c~ 

Bloc::!-<;, ,-

R e :s: e t Co•...1ntet- 1 
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DC:E _SUBNET Listing (Continued) 

Bl.ocl-<. 8 
Message SABME~ ADDR = 1 

an cf then 
Re:s:e t T :i. mer a 

e1ncf then 
Start Tirner IJ 

an cf ·t hen 
Increment Counter D by 

ctn cf t•-1er1 
s,e net 

Count er El > ~ 
then goto B1oc:~~-· _.-­

W h e n D T E @"Iii 11\iiijQI 
then qoto Bl.oc:!-llm, 

When T:i.~er El > 

I f 

then •21oto B1oc:J<. 
Blc•c:I-<.. 9 

Counter El 
B:loc:I-<. 10 

M ~=- :s :s et •21 e :3AE:ME .. ADDF-: = 3 

arocl then 
Re:s:e t T :i. mer El 

cind then 

T:i.roer II 
and t l-1er1 

Increment Counter 11 by 
and t hero 

S E? n cl l$'W#Eilm:IQ 

I -f Counter El > ........ 
then goto B 1oc:K __ ______ 

When DTE @iiLl@1Q 
then goto Bl.oc~, 

When Ti 1-oer a > 
then goto Bl.ocK 

B:Loc:K 11 
S oe:o n cl l"Mi'l@i!!!m="Q.,. 
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DCE _SUBNET Listing (Continued) 

B1oc:K 12 

M e :s: :s: ct g e EM= ·3UE:·::.CPIBEF-: 

ar1ol then 

Got•::. B1oc:k 

B1oc:K. 13 

Send 

B1oc:K. 14 
Message EMUL = MET~.JOF:·t< 

anol then 

Goto B1oc:K 

B1oc:~, 15 

Send 

B1oc:K. 16 
1"1es:sage EM = SUB~ EXT CT 

ancl t~-ien 

G •::::.to B1oc:K i1 
B1oc:~<. 17" 

Send 

B1oc:t--<~ 18 

Message EM = MET~ EXT CT 
and then 

Go i: o B 1 o c ~<. H""ii 

B1o•=K 19 
Messct•21e t--10 RESPOM~3E 

Clt"'l.:>f then 
1::; 0 t 0 B I oc:K 9!! 
81 Cl c:K. 20 
Reset 1::: ·=- u t-. t er El 

Cl t"'ld t ~-,en 
mJee p 

·~ t"'I d i: h -- t"'I 
:r nc:r-ernen t Co•...tni:e-r El loo,.,~ 

When DTE !:':ifil!lli!IQ 
then goto B1oc:~<. I 
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DCE - SUBNET Listing (Continued) 

B ll 0 c J.<. 2 1 
RE;-:se t T :i. n' er D 

OI rad t hen 
s it oir t T :i. n' er D 
B :L 0 c J.<. 22 
Rese t T :i. mer-- a 

et n d t hen 

s ·t: c~ r t T :i mer El 
Cl n cl t hen 

I t'-.c:ren,en i: Cout-. 

W .... , en DTE dB ~A 
tl--ren got•=- 81 

When Ti.mer E 
then go+.o0 Bl 

B ll 0 c: I-<"~ 23 
s +. op T i. rn er 1 

et n cl +. hen 
Go t 0 B l 0 c ~~: .. Iii 
B ll o c: I·< .. 24 
s ~t op T i. n-1 e ,.- a 

01 t-. ·~ t 1--, e t-. 

RE:-:se t T :i. n-1 er Iii 
01 n ci t 1--, e ,.-, 

B E:-ep 
ci n d t r1en 

Ge• i: 0 B l 0c1-... , A ct 
B :L 0 c: I-<~ 25 

·t: er l'I bl=:J 

M~:-ssage PRESS SUMMAR··,-' 

c~nd th er--. 
B~;:.ep 
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DCE _SUBNET Listing (Continued) 

B1oc:k 26 
When DTE !!Cl 

t her. goto B1oc:k a 
B1oc:k 27 
Me:s::s:cage D T ,p t--1 0 T A C: T I U E 

W h e n Le OI cl 1911 ·~ 0 e ~- mm 
thet--. goto::• B1oc:k ---~ 

B 1 ocl-<~ 28 
M e:s: s:e1ge P T'S M 0 T ·A C T I l_J E 

Whet--. Le-aid 1fi5••• goes mm 
then go-to B1oc:K --
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D'TE _FRAME/DCE _FRAME 

This test determines the maximum frame size allowed by the device under test up to and 
greater than 128 bytes. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

TE~St Setup 

Update the Level 1 Setup menu so that the parameters match device under test. 

Update the Level 2 Setup menu parameters with the values determined by DTE_ SUBNET or 
DCE SUBNET. 

Enter the device under test's Called/Calling Address in the Call Setup menu's Call #1 field. 

This test assumes LCN 1 will be used for the call. If a different LCN is desired for the call, 
enter the Emulate menu and change the Increment Counter 5 by 1 statement in Block 1 to 
retlect the desired LCN. For example, if you wish to use LCN 8, change the Increment 
Counter 5 statement to: 

Increment Counter 5 by 8 

If facility information is required by the device under test in the Call packet, that information 
must be entered in the Call packet send string in Block 4 of the Emulate menu. Enter the 
facilities into the send string in place of o0 which follows 08 • 

To execute this test press <Run Menu>, then <Emulate>. The test beeps when it completes. 
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Test Results 

The emulator waits 5 seconds for a restart from the device under test. If no resart is received, 
a SABM is sent and the emulator waits again for a restart from the device under test. If no 
restart is received, the emulator sends a restart, waits for confirmation, and starts the test. 
A call is placed to the device under test, and then packets of sizes 16, 32, 64, 128, and > 128 
bytes are sent. The emulator will display an appropriate message indicating the maximum 
frame size after a frame is rejected. 

One of the following messages will appear: 

PACKET SIZE < 16 
PACKET SIZE == 16 
PACKET SIZE == 32 
PACKET SIZE == 64 
PACKET SIZE == 128 
PACKET SIZE > 128 

DCE_FRAME Listing 

S i m ,__. 1 01 t e leJM§I 

Bloc!-<. 1 
Message vlA IT FOR RESTART 

Re:s:e t Caun t er E 
ci r--. cf t •-· e n 

Increment Counter E by 
c:t ..-. d then 

Re:s:e 1: T .i r11er D 
an ct -w:t-.en 

Stc:tr1: Tir.-1er El 
When DCE Gafifia!i1 

tr1en o;.'!otc·· Blc•cl-<: .. 
When DTE Qafi 

-t 1-"""1e r--1 g•=• t •=• E: 
l.•.fhei--1 Ti n-1ei-- El 

t•-,e.--, •21otc•· B 

l•=•cHlm< .. --.. . _ _.. : 

1 0 ·=k .. 

7 
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OGE_ FRAME Listing (Continued) 

Bloc~<.. 2 

Message SABM SEt-.fT 

c~r1ci i:hen 
S•et Lead IM@ 

l...Jlhen OT E Ua& 

••at 
i: he n g o t o. B l o c !.<. ~-

Block. 3 
1'1•e:s:sct ge RES TART SEMT 

and then 

R•:-se i; Ti n-1 er II 
•:::tr1d tl-1en 

Stc1r1: Tin-.er 1 

and tt--.en 

s .;!!' n cf 

When OT E Qammali'# 
t t--1e n •;:;.1 •=> t •:::< B 1 o ·=~·<. : 

Wlhen Timer II > 
i:hen goto BlocK 

Bloc!-<. 4 

t·l •=- s s -=~ o;;.'1 e WAIT CALL COMF 
ca r-, cf i; h e .,-, 

When OT E QaiiiiE!ii:3@1 
then goto B1o~K ff 

w h .en oc E QafimaP= 
t h e ,-, o;;.'1 o ~ o B 1 o· c J.<. Mfif 

B1ocV-, 5 

Message PACKET SIZE < 16 
then can d 

Send 1 '.:QS:!~3:e3:eP AC K S I Z E "' 1 6 

earn QI 

DTE 
t 1--, e r--. 

l...Jhen DTE Qafi 
81 0•=1-..:~ §. 

t t--. e ,.-, •:;j •=• t c.• B 1 c• •= K 
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DCE _FRAME Listing {Continued) 

PACKET ::=:I :C::E = 16 

Send 

A " 
When DTE Qa• 

a. then goto B1oc:f:<.. 
When OT E Dal! 

t: he n g o t o. B 1 c•.c K 
B1 oc:K. 7 
Message PACKET SIZE = 32 

1~~~~~PACKET SIZE = 
6 4 :=< :---: :--: :--: :.-: )< x :---..:: ;.~ >< =~ :.,.:: ::<: ::-< ::..::: :=-:: :=-.-: ::-< :x: ;.-...:: =~ :~ 
==·-== :..-=: :z:: :x: >< >~: :..~: ~ ~: :x: x :..-<.c: x :x: :x: x ::< :=< x x :x: x x :x: Cf;: 

... 

When OT E Q;a;& 
then got:•=" B1oc:J.<. El 

Wher1 DTE 1J!.!! 
t:hen goto B1oc:K MW( 

B1oc:K 8 
t"les:s:age PACKET SIZE = t•4 

the"""' 

When. DTE gaii 
th.er1 t B 1 C•C: K. =• gc• 0 

Whe·n· C•TE Qalii 
t t--1.e r1 g ·==- t o. B 1 oc: K. •••• 
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DC:E_FRAME Listing (Continued) 

B 1 oc.~<~ 9 

M'essa ge PACl-<ET SIZE =12:3 

e1n.ct then 

iiliillilim•.., 3::;.3::;.~'.:Q'.3::;.P AC KET :c;:; I Z E > 
1 8 B ··..-. T. E S _ >:: X >=: ::-:: :>:: X ;:...:: >~: :~~: :x: :>:: >·=:·~:: :~: 
x~xxxxxxxxxxxxxxxxxxxxxxx 

x xxxxxxxxxxxxxxxxxxxxxxx 
x :;,<x:x:x ;,< >,: :x: xx xx:><:;,<xxx~-o:xx:x:xxx 
>< ':.--:: ::-:: :~<' ::--~: >:: ::-~: ::-.=: :~-::: :=.-:: >=: >< :--:: :;..:: :x: :~ >< ::.-:: ::< >< ::-·:: ::-=: ::.< '>~: ::< 
..,__. ~'" ·,K ... x Y. .,... ··-·x ·- · Y. ·--· ·x ._ .. ·-~· ..,_.,. ·- · .... · ... x ·-· ""'" .,,,,. ....,,._"><" Y. ·,,,!' 

••.. .... . . -....... ' ·• •• -•..•.•. _.-. ~· •. ·""'.... • ·•. .·"'". . • .--...... -.... -... ?'. __ . . ·.• .re •. • .......... • .--· .• • .. "' ~. x ~xxxxxxx~xxxxxxxxxxxxxx 
X -{ >:: X >:: X· :=-:: X X X. ::<: X X ;-~ X >-:XX X >~: XX Z::-:C >~ >~ 

:=< .... -xx x::.-:: x >:C .x :x: :x: :x:, =~ x :x:·x·x;;-=:-::--: x-::-:: :=:::xx:.-~ 
r-: -:xxxq., G ·~"' 

1..Jhen DTE EGlii 
1: t--.e r1 •;;IC• t C•· B 1 o•=V.:. 

When DTE Claliii 
t h e r1 g o 1: o· B l. o •= ~-~­

B 1 o c K 10 

••• .... 
Me:s::sage PACKET SIZE >128 

Bloch 1.1 
Beef':• 

Block 12 
Wt.-.en DTE !i!:i! 

1: t--. er:-, 

BlocV-~ 

Bloc!'.< .... 

t'le:s:sage· .CALL CLEARED 
ci n cl t t--, e- t-. 

Ga 1: o B 1 •::•c~<. 
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DTE_ LCN1 /DCE _ LCN1 

This test determines what switched virtual LCN range the device under test is set up for. It 
only is an effective test if the device under test clears calls which are outside its switched virtual 
LCNrange. 

If the device under test will accept all calls regardless of the LCN used, use the DTE LCN2 
or DCE LCN2 test instead. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

Test Setup 

Update the Level 1 Setup menu so that the parameters match device under test. 

Update the Level 2 Setup menu parameters with the values determined by DTE _SUBNET or 
DCE SUBNET. 

Enter the device under test's Called/CaJJing Address in the Call Setup menu's Call #1 field. 

If facility information is required by the device under test, that information must be entered in 
the Call packet send strings in Block 4 and 6 of the Emulate menu. Enter the facilities into the 
send string in place of o0 which follows 08 • 

To execute this test press <Run Menu>, then <Emulate>. The test beeps when it is completed. 

Test Results 

The emulator waits 5 seconds for a restart from the device under test. If no resart is received, 
a SABM is sent and the emulator waits again for a restart from the device under test. If no 
restart is received, the emulator sends a restart, waits for confirmation, and starts the test. 

Calls are then placed by the emulator starting on LCNl, then LCN2, then LCN3, etc., until 
a call is accepted. The LCN which a call was first accepted is assumed to be the lowest legal 
switched virtual LCN. Calls are then placed and cleared on subsequent LCNs until calls are 
no longer accepted. The last LCN on which a call was accepted is assumed to be the highest 
legal switched virtual LCN. 

Counter 1 indicates the lowest legal switched virtual LCN. 
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Counter 2 indicates the highest legal switched virtual LCN. 

Some devices require a few seconds delay between clearing a call and placing another call to 
th1~ same address. This test is set up for a delay of 6 seconds between calls. If a shorter or 
longer delay is desired, modify the wait statements in Block 4 and 6. 

DCE _ LCN1 Listing 

S :i rn•...1 late !'8+§1 

Blc·c~<. 1 
WA IT FOR RESTART Mess·:~ ge 

and t J.-1er1 
F-: e :=- e t C: eo 1_-1 ~1 t e ,.- El 

c~n ol t J.-1 er1 
Reset C:•::::.•L-ln t eY"" f!I 

.::::~ r.1 cl t J.-1 e r.1 
Reset Co1_-1n t er a 

the r1 

Reset Timer El 
IC~ t'"I cl t ~I €' l'""I 

Stat-t Tin-1et- El 
1-<I h e n D C E IQ~ Iii Iii Did 

t J.-1 e ti •='I o t •::O B l. •::O c I-<.. ~ § 
W he r1 DTE l)a Iii CBID3Q 

then goto Bl.·~c-< .. 
When Timer El ~ • 

t h e n g •::O t •=> B 1 •=> c. 1--,~ 

BlocK 2 
Message SAE:M SENT 

·=~·t-1 •::I t 1--, e ti 

S e t L e c~ ci! Pl.:!&':l@l'::!ll •·« 
w h e ,.-, C• T E Ga fi l"flE!!'IQ 

t l--1 e r-1 g c• t •=- B l c• c I-<. 
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DCE _ LCN1 Listing (Continued) 

B1oc:I-<. ~ 

M e :s: s a g e RE :3T ART SEt--IT 

a.--. c,f 

Re:s:e t 

-=~ .--, c,f 

Start 
and 

Send 

t ~-, e .,-, 
Ti n~et--· El 
t ~-. e .. -, 
Ti.mer D 
t her1 

l..J he.., D T E QG:B fi Dlli'! 
t hen g o t o B 1 o c:·<-• · 

~..Jben Timer El > ""~ 
t ..-, e .--. •;.'I o t •=- B 1 c• •= I-<_ 

B1c•c:I-<. 4 
t·l e s :s: a •;.'I e TEST FOR LOW LCJ--1 

•::.t .. -. ·=~ t ra """' ..-. 
Re:s:e t Ti ff1 e .-- El 

C:tl r1 •~ -t 1--r e- r.-1 

S t •'.:'Ir t T i. m e r El 
and 

IAait 

ctn•~ 

t ~-, e .. -, 

6000 

then 
I t-. •= I"- E? IYI II:? ra t c 

c~ .--, .~ t h e n 
0 ...... 1: .... 

I t-•·=ren)e .. -. t c 0 ur1 
arnd t ..-. e ...... 

I .--1cr--erne- .. -. t 
a rad 

Send 
t he-n 

c: 0 1...4 n 

t 

t 

t 

l..Jhen DTE QGBfiG@': 

""" ..- D lo l,j 

e .. - f! by 

e .. - Bl by 

then goto· 81~cK @ 
l..J hen o c E pap Iii ap: 

t~-.er1 g•:=.tc• B1oc~<-• 
When Timer D > - . 

the~-, got•=- E:1·=-·=I-<. 
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DCE _ LCN1 Listing (Continued) 

Blc••=k. 5 
Me:s:sct ge 1.-JA IT FOR CLR CMF 

cat-id tt--1en 

Send 

l.•lhen OT E QDEiliiaP# 
1:hen •2'JI01:o BlocJ.<. § 

E:loc:K 6 
t~le:s::s:a •;;;JE­ TEST FOR HI LCN 

ctnd then 
F:~e:s:et 

Ctn •=f 
S +. -=~ r +, 

ct1:"'1d 

l..JI c" i +. 

T' i mer 

+.he r:-1 
T :>, m e r 
the rn 

t he t-i 

II 
1 

:r r:-1c:t-e rr1e r:-1 +. Co~"' n t er B: k•"=:f 
and t het-1 

Sen cl 

1.-.jlhet-i OT E Qa·EiliiD@ 
+.hen goto Block j 

When oc E Qaliiiiap!# 
then g.o+.o Block.~. 

1.-.jlhen Ti m·e,... II > ~ 
tt--1en goto 

S:1ocK 7 
B 1 o cv~ el 

Mtess:ai ge l.•.SAIT FOR CLR CNF 
ctt-id then 

I n c r e. m e n t. C a ~J r:-. t e r Ell! b i,_~ 
and then 

Send 

If' Co1....1,,-, t er !I -- ~· 
then goto B1~cK ~-: 

When OT E 1 Dliifii!l:!iP'# 
t~-.en gc•t•::. B1c•.c:I-<. § 

' 
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DCE _ LCN1 Listing (Continued) 

Bloc:K B 
Res:e t;· Co•....in t; er Ii 

.;:"nd t; hen 
Res:e t; T :i. roe r D 

c:t t""I cl t:hen 
Beep 

Bl. oc:K 9 
TES r COMPLETE Me:s:s:ci ge 

and t:hen 
...... ct :i. t; i@'iiji 

ctn cl t; h·en 
Go t; o B 1 o c: I-<. M1$1 

Bloc:K 10 
CHECI-< COUMTERS Mes: see ge 

ctnd t:hen 
W ct :i. t; le'eijl 

aind t;hen 

Goto Bloc:K 
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DTE_ LCN2/DCE _ LCN2 

This test is used to determine one end of the switched virtual circuit LCN range. It is used 
when the device under test will accept all calls regardless of the LCN. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

TEtSt Setup 

Update the Level 1 Setup menu so that the parameters match device under test. 

Update the Level 2 Setup menu parameters with the values determined by DTE_ SUBNET or 
DCE SUBNET. 

To execute this test press <Run Menu>, then <Emulate>. The test will beep when it 
completes. 

Test Results 

The emulator waits 5 seconds for a restart from the device under test. If no restart is received, 
a SABM is sent and the emulator waits again for a restart from the device under test. If no 
restart is received, the emulator sends a restart, waits for confirmation, and starts the test. 

Enter Examine Data and find the decoded Call Request/Incoming Call packet sent from the 
device under test to determine the high or low end of the range. If the device under test is the 
network, the LCN displayed is the low end of the range. If the device under test is the 
subscriber, the LCN is the high end of the range. 
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DCE _LCN2 Listing 

S i. mu l. et t e !1191 

Bl.oc:l-<. 1 
WAIT FOR RESTART Mes:sc~ ge 

otnd t •-.er-. 
Re:se t Ti. r1-:aer II 

etnd then 

Stc~rt Ti.mer El 
l..Jher1 DCE IJ:G!§!§ii!:r!A'$ 

i; he n g.o t o B l. o c ~<~ I 
J..J h e n D T E IJa Iii 1'!91!l'JQ 

i; •-·er-. •21-0 to Bl. oc!-llm·.:. 
Whet-. Ti r;-1,er El > "" : 

t he r-, qr•=- t o B l. o c K 

810•=1-<n 2 
Message 

e1r1d then 

SABM SEUT 

Se t L ea cl· lll!f+!!m~i§.i-!11 

l.·J h e n o T E Ila !§ !i'l[ii'!Q 
t•-.en gc•t•=• Bl.oc:~<~ 

Bl.oc:i--;;. 3 
1'1e:ssc~ •21e RESTART SEt-.IT 

c:ar1d t: •-·en 
Reset Ti.mer El 

oind t: hen 

Start. Timer B 
Se r-1 ci 

l--J hen DTE 1 E!li·lili!§ abf$ 
t he n 9 o t o B l. o c: ~-<;. ~I 

l..Jhen T :i. rner El > ~: 
then goto Bl.oc~ ~· 
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CICE _ LCN2 Listing (Continued) 

~1•'.:)CI-<. 4 
Messa .,;;.te l>JAITit-IG FOR CALL 

l.·.lhen DTE Uafifi!!:ilif! 
then goto. B1ocK ff 

.!§~1ocK 5 
F<:e:set Ti.rner II 

and ther--. 

IJDe-ep 
E:1oc:t---..:.. 6 
Me:s::s:c'f ge TEST COMPLETE 

t 1--. en 
.... , Ct i. t ia'Qiff 

ar1c,i ther--. 

Ge• t •=- B 1 ocl--.:.. j: 

B1ocl-<. 7 
Message LCN l,)ALUE ABOl...JE 

Ct,...., d 

Wlc.i i t 
C'f1"-1d 

Goto 

the.,-, 

w+1iin.r 
t her1 

B 1 ocK. ¥9: 

X.25 Test Library Emulate Menu Listings 6-22 



DTE_ WINDOW /DCE _WINDOW 

This test determines the Level 3 window size of the device under test. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

Test Setup 

Update the Level 1 Setup menu so that the parameters match the device under test. 

Update the Level 2 Setup menu parameters with the values determined by DTE SUBNET or 
DCE SUBNET. -

. Select the switched virtual LCN range in the Level 3 Setup menu. 

Enter the device under test's Called/Calling Address in the Call Setup menu's Call #1 field. 

This test assumes LCN 1 will be used for the call. If a different LCN is desired for the call, 
enter the Emulate menu and change the Increment Counter 5 by 1 statement in Block 1 to 
reflect the desired LCN. For example, if you wish to use LCN 8, change the Increment 
Counter 5 statement to: 

Increment Counter 5 by 8 

If facility information is required by the device under test in the Call packet, that information 
must be entered in the Call packet send string in Block 4 of the Emulate menu. Enter the 
facilities into the send string in place of o0 which follows 08. 

To execute this test press <Run Menu>, then <Emulate>. 

Test Results 

The emulator waits 5 seconds for a restart from the device under test. If no restart is received, 
a SABM is sent and the emulator waits again for a restart from the device under test. If no 
restart is received, the emulator sends a restart, waits for confirmation, and starts the test. 
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When the call is accepted, the message WAITING FOR DATA appears. Data packets must 
the:n be repetitively sent to the emulator from the device under test for about 5 seconds. No 
pac:ket level responses are issued by the emulator so that the device under test will fill its 
window, The HP 4952A beeps when the test is completed and countier 1 has the Level 3 
window size of the device under test. 

The message CALL CLEARED appears if the call is not accepted. If this is the case, recheck 
the Called and Calling addresses, and the Level 1, 2, and 3 Setup parameters. 

Send data packets to the emulator for 5 seconds. If more time is needf:d in order to fill the 
device under test packet window, enter the Emulate menu and increase the timeout value in 
the "When Timer 1 statement in Block 5". 

DCE - WINDOW Listing 

s :i ...... ._. :l a 1; -- •ae•; 
B 1 ocK 1. 

l.·.f A I T F 0 F<: F.'. E S T H R T Mes:se1 •;;;ie 
e1nd 1:hen 

Re:s:e -t Cc•ur1 t e...- iii 
ar1cl t l-11er1 

Inci--ernen1: Couni:er iii bw 
and then 

Rese i:: T :i me...- D 
etncl 1;hen 

Stai--t T:irnei-- II 
When DCE GtiliiiiliiiiEHli# 

1:hen 901:0 B1ocK I 
When DTE 

then ~oto B1oc!illm~ 
When Ti. ;;1e-r El > 

+.hen go1:•::. B 1 ocJ.<. 
B1ocK 
Message 

oincl 1; hen 
Se 1: Le-cot cl !MM *'ft 
When DTE 

1:hen goto. B 1 oc:K -

I 
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DCE _WINDOW Listing (Continued) 

Bl:o·=K 3 
Message F'.:ESTAF:T SEMT 

oir1cl t•-.en 

Reset. Timer D 
c1ncl 

Si: cart 

Cl,.-,·=' 
Sen cl 

T:i.rner El 
the r.1 

1.-.lhen OT E 

t •-.e r1 ·~ o 
l.o.lhel"-. Ti 

then go 
B1oc:~<. 4 
Me:s::s:.:::1 ge PL.ACING CALL 

a .. -. c4 
Reset 

a ... -..~ 
Send 

th en 
Time,.­

+. f.-. e r1 
El 

l.·l hen D T E Da Iii Iii a@# 
tl--1er1 c~otc• Blo·=~<. 

1.-.lben oc.E. Dalii'ifip!P# 
the,.-, gotc• Blc·c:~<. 

When OT E Dil:i!fiiiiiDll1 
t •-. e t--. •;;.'t •=• t o. B 1 •=-· ·= I'-~. 

B 1 •=:>c:K 

, 
•u· 
•••• 

!.".IA IT I MG FOR DATA 

J.-.lhen Timer D >- ~: 
then goto B1~cK~~ 

When DTE U!':l!filiiialiii 
t 1--, e i--, £'1 ·=- t o B 1 •::O· c ~<. 

B1ocV E:. 
I r1cre u1e .. -, 1; c: oL~ nter IJ hy 

Cl .. -. d 

Res e t· T i m e r EJ 
·:~ i--, ci +. 1--, e ,..-, 

:3tc~rt Ti.mer D 
Cl..-. cl i: h e ~-. 

Go t o 8 1 o c: k @: 

I 
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DCE - WINDOW Listing (Continued) 

Send 
o::"nd 

Reset 
and 

Beep 

B 1 •:::> c: !-<. 8 
Mes:s:csge TEST COMPLETE 

cc r-. •::I i: 1---. e n 

B1oc:K 9 
CH ECK COUl--ITER 1 Messcsge 

at--.cl i: hen 

W '°' i i: f#'ah( 
.::o·-. al t h e n 

Goto B1oc:K -· 

B1<.oc:K 10 
1'1•E1'S:S:Qf Qle CALL CLEf"-=.iRE:O 

a n cl 1: •-. e n 
Beep 

a·r1 d i: h e r1 

G'o 1: o B 1 oc:~<. MW: 

B1oc:K 11 
RE SET REQ RECl. . .IEO M•es:s:c1 ge 

and then 

B •E!' e·to 

B1oc:K 12 
Wlhe·r1 DTE j( 

i: hen •;:JO 1: o B 1 oc:._,:.. MM 
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DTE_ CALL_ 1 /DCE _CALL_ 1 

This test allows a call to be placed to the device under test, data to be sent on the LCN that is 
set up, and the call to be cleared using the softkeys. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

Test Setup 

Update the Level 1 Setup menu so that the parameters match the device under test. 

Update the Level 2 Setup menu parameters with the values determined by DTE_ SUBNET or 
DCE SUBNET. 

Enter the device under test's Called/Calling Address into the Call Setup menu, Call #1. 

This test assumes LCN 1 will be used for the call. If a different LCN is desired for the call, 
enter the Emulate menu and change the Increment Counter 5 by 1 statement in Block 1 to 
reflect the desired LCN. For example if you wish to use LCN 8, change the Increment 
Counter 5 statement to: 

Increment Counter 5 by 8 

If facility information is required by the device under test in the Call packet, that information 
must be entered in the call packet send string in Block 6 of the Emulate menu. Enter the 
facilities into the send string in place of the o0H which follows the o8H. 

To execute this test press <Run Menu>, then <Emulate>. 

Test Results 

The user definable softkeys (3,4,5) will indicate CALL DATA MORE if the device under test 
sends a SABM to bring up level 2. If the device under test does not send a SABM, the 
softkeys will read SABM DISC MORE. If the second set of softkeys appear, press SABM to 
bring up level 2 and press MORE twice and then press RESTART to send a restart request 
packet. 

Pressing MORE twice will display the CALL DATA MORE softkeys. 
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At this point a call can be placed to the device under test by pressing the CALL softkey. Once 
the call has been confirmed, data can be transmitted to the device under test using the DATA 
softkey. The data transmitted has no significance and can be modified to fit any particular 
ne1ed by modifying the send string in Block 7 of the Emulate menu. 

The call can be cleared by pressing the MORE key and then CLR. 

The softkey tree is as follows: 

i 
~ ~ ~ 

l 
~ ~ ~ 

I 
~ I RESTART I 8 

I 

Figure 6-1. DTE_ CALL_ 1/DCE _CALL_ 1 Softkey Tree 
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DCE - CALL_ 1 Listing 

S i m 1..~ 1 ct +. e i•W§I 

Blo=K 1. 
t·1essc~ ·~e SABM DI SC MORE 

c~n cf 

Reset 
c~ t-. c~ 

t •-.er1 
c:o•-~t-.ter 

t •-.er1 
In=rement Counter~ bw 

or 
When DCE D~fi~GI 

t 1--1en got C• 

I-~ h e n !3 o -f· +. ~-<_ e y 
thet"-1 go+.a 

1-~hen So-ft 1-<.e 'd 
the1--. go1;c• 

l·~hen S•::. i' +. 1--~-e y 
t •-.er1 o;;.10 ·to 

81•=:-c:I-<.. 2 

B 1 C• ·=I-<. 

ii 
B 1 a •::I-<:_ 

a 
8 1 C• •:.1-<-

a 
B 1 •::.cl-<. 

•• •• •• m: 
L.:;-•:::.cf .-- !:":llB3 -- llimiiiil ED' 

Goz:> +. o B 1 o=I·<. I 

B1o=I-->:.. 3 
Set LE-Cid L+p 
B 1 c•=I-~:_ 4 

Mess cage _ WA I TI NG FOR LIA 
•=" n c~ 

Res e +.· 
ctnc~ 

Stcrrt 

t t--, e t-i 

Tirnet-

1; t--. e r1 
B 

Mben DTE U!:::!tiC!lm!Q 

1-~hen DC.E a~ia~Q 
t •-.en go+. o B 1 oc~<.. . 

1-~hen Timer El > : 
1: t--. e .--, ~=1 ·=- i:: •=- E: 1 ·=• c: l-<M : 

I 
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DCE _CALL_ 1 Listing (Continued) 

Blc•c:k~. c:-·-· 
Message CALL DAT A MORE 

1-..J 1-'"l e n S •=-· -f· t 1-<. e· •::t ii 
then gc• t •=• B 1 oc:I-<. 

1...J h e n S o- -f t I-<. e· y IJ[ 
then goto. B1oc:K. 

When So· -f· t Ke·y 1!11: 
then goto 

B1oc:K 6 

B1oc:I-.;:. 

-· -ma· 
Me:s:::s:co ge­ 1.·JAIT CALL COHF 

co ,.-, d t J-1 e t-i 

R e :s: e t T i. rn e r· El 
cind t h. en 

S t ~ r t· T i. m e r El 
th.en 

~..:then OT E Qa·li'iili'iiDD 
t t--.e ,.-, g,o t •=- B 1 o ·=Him< 

When Ti. mer El > : 
t h e r1 g· o t c• B 1 •::O c J.~~ 

B1•::>c:K 7 
S ,E' r.-1 cl 1:1 3:2 ~ '.3:! '.:b D C E 0 A T A ',:., ~r-

t h·en 

G •O t o B 1 O· c: K 4 

Bloc:K 8 
M•e-:s:scr ge CL R RES TA RT MORE 

W lh e n S o -f" t J:<. e y Ill: 
t he ,.-, go t c• B 1 o·c.K 

w lh e n s 0 -f t l-".:.. e •::t m: 
t he n g •::> t •=• E: 1 o c·I>"~. 

W lh e t-i S o -f· t K. e Y a: 
1: he,.-, •;:JO t C• B 1 oc·K 
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DCE _CALL_ 1 Listing {Continued) 

B1•::JoC~<. 9 
r'les::=>'a ge WAITIMG FOR COMF 

Resei: Ti.roer El 
ancl i:he.n 

Si:c1ri:· T:in·1er El 
Seoncl 

When OT E Qa·&IH!i:'!!P# 
i:hen go i: o B 1 •::Joe~·:. 

Wr1en Ti.mer El > 
i: .. -.en •;:r o i: o B 1 -=•cl-<.. 

B1c•cK 10 
t-1ess•='lge RESTART SEMT 

-=~r--1d i: he t-1 

Reset Timer El 
Cl f"I C~ i: f-1 e r:-1 

Si:c1ri: Tirner IJ 
a ,.-, ·~ i: ~-, e ro-, 

Send 

~.Jhen DTE Ua&&aa 
i: •-· e r-1 •;;:c o i: o·!EIB 1 ':='_ .. ·.·· c-<.. : .'. 

~.Jhen T:i.rner 

i: •-. e r-1 •;J •::O i; o B 1 o ·= I-<. 
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DlrE _CALL_ M/DCE _CALL _M 

This test allows calls to be placed to the device under test, data to be :sent on the multiple 
LCNs that are set up, and the calls cleared using the softkeys. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

Test Setup 

Update the Level 1 Setup menu so that the parameters match the device lllnder test. 

Update the Level 2 Setup menu parameters with the values determined by DTE_ SUBNET or 
DCE SUBNET. 

Enter the device under test's Called/Calling Addresses into the Call Setup menu's Call #1 -
Call #6 fields. 

This test assumes LCN 1 will be the first one used. If a different LCN is desired for the first 
call, enter the Emulate menu and change the Increment Counter 5 by 1 :statement in Block 1 
to reflect the desired LCN. For example if you wish to start with LCN 8, change the 
Increment Counter 5 statement to: 

Increment Counter 5 by 8 

If facility information is required by the device under test in the Call packet, that information 
mu:st be entered in the call packet send string in Block 7 of the Emulate menu. Enter the 
facilities into the send string in place of the o0H which follows the o8H. 

To execute this test press <Run Menu>, then <Emulate>. 

Test Results 

The user definable softkeys (3,4,5) will indicate CALL DATA MORE if the device under 
test sends a SABM to bring up level 2. If the device under test does not send a SABM, the 
softkeys will read SABM DISC MORE. If the second set of softkeys appear, press SABM 
to bring up level 2, press MORE twice, and then press RESTART to send a Restart Request 
packet. Pressing MORE twice will display the CALL DATA MORE :softkeys. 
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At this point a call can be placed to the device under test by pressing the CALL softkey. Once 
the call has been confirmed, data can be transmitted to the device under test using the DATA 
softkey. The data transmitted has no significance and can be modified to fit any particular 
need by modifying the send string in Block 8 of the Emulate menu. 

The call can be cleared by pressing the MORE key, and then CLR. 

To send a call on another LCN, press the MORE softkey until the INC/DEC LCN MORE 
softkeys appear. Press softkey 3 to increment the LCN, softkey 4 to decrement the LCN. Any 
calls, data packets or clear packets will be transmitted on the new LCN. 

The softkey tree is as follows: 

l 
~ ~ I MORE J 

l 
~ 8 ~ 

I 
G I RESTART] ~ 

l 
I INC/DEC I ~ ~ 

l 
Figure 6-2. DTE_ CALL_ M/DCE _CALL_ M Softkey Tree 
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DCE_ CALL_ M Listing 

s :i. m ,_.... 1 •::ot 1: e !.+M§j 

Bloc!-<. 1 

Co•.....1n1:er m 
C;I Y-1 ci 

J: ncre men 1: C•::. ._ ... n 1: er Iii b•d 

B1oc:kz 2 
Me:s:saige SABM DI SC MORE 

DCE QaHIAfiQ 
tr1et--. got c• 81 ocl-<. 

Wher• !3o f 1: k':.e y ii 
tt-ien g•::>to B1ocJ.·::;. 

a.~lhen So -f 1: 1-< .. e '=:I m 
1:hen goto B1 ocK 

a.~lhen Soft 1-<.e y 

1:hen -;.~01: o 
B 1 oc:I-<.. 3 

a 
8 1 oc.1-<. 

---s: e 1: L e a.ci M+§j Ell 
OI t"-1 ci 1: ~-. e l"""I 

Go-to Bloc:I-·': 9 
81•::.cK 4 
Se 1: L eeo1cl IM+§j 

B1ocf..<: 5 

Me:s:sct ·~-=­ L..Ji=''t I TI MG FOR UA 
OIF•ci t r1e,.-, 

R:e:s:e t 
c;inci 

s:tc;ir1: 

Ti.ri'ler B 
the..-. 
Ti.rne-r D 

' 
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DCE _CALL_ M Listing (Continued) 

1...Jhen DTE QEitit!:EIJi 
or 

When DCE QEitie!mlQi 
t ~-.e ..-, gc, 1: C• B 1 o::o·c~<. · . 

When Timer D > : 
then goto B1ocl-< .. 

B 1 oc:I-<~ 6 
Mes:s:•:ii ge CALL DATA MORE 

then •;;:i•::::•tc• 
1-.f h Eo·r. S o· -f 1: K e· y 

Wl'-.e-r1 Sc• -f i:: Key 
1: 1--.e n g •::O i: O· 

B 1 -=• .:= 1-<. 7 

B1ocV-~ 

a: 
B1o.:=t:<. 

ii: 
Bloc!-< .. 

--· ml: 
t-1 e :s: s •:ii •;;:i e WAIT CALL COt--IF 

etncl then 
F':e:s:et 

etr1d 

Btc:irt 
at-.cl 

Set-. cl 

Timer El 
1: hen 

Tirr"ler El 
1: hen 

~.f h e t-. D T E Qa Iii Iii ii !!:::! 
the~ goto B1ocHllm~ 

When Timer D ' · 
then goto B1~cK . 

B1o.:=K 8 
Sen cl 

oancl 
Goto 

then 
B1ac:I·< .. 
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DCE - CALL - M Listing (Continued) 

S: 1 oc:I-<. 9· 

Me:s::s:ct ge CL R RE::::.; TART MORE 

When So ... t 1-<ey s· 
t 1--.e n g:·=· 1: 1=8 81 oci-'", mE 

Wt--. e r1 !3C• ... t Y.:.ey IJ: 
t 1--.e n g:•:=t t C• B 1 o c·i-<, ... 

WI hen So .... t Ke'==' ii: 
t 1--. e ,.-, g,o t 0 B 1 O•=.I•<. .. 

S: 1 Qi-= I-<.. 1 0· 

WA IT I i--l G FOR C:::ONF 

then 

R:eset Tirnei-~ El 
a.--,c~ t 1--, e r1 

StC1ri: Ti roar EJ 
then 

J.,lhen DTE QQfi&i'ii!al# 
t he .--~ g o t o B 1 ·~· c:I-<. -=: : 

1--11--.ei--. -r i. n1 er £1 -"" ~: 
tt--ien goto E:lc•cl-<.. 

!~1oc:K 11 
t>1 e s: :s: ct 1£..'I e 

-=~r-.•:::! th.en 
RESTART SEMT 

i:;~ es e t· T i '""' e r D 
Star 1:. 

ar1cl 

Send 

t h·en 

Tirnei-~ 

t her1 
El 
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DCE - CALL - M Listing (Continued) 

Bl.ocK 12 

Mes:s:e1 ge INC/DEC LCN MORE 

When So -f i:.&;<.ey ii 
t he n g:o t o B 1 o c I-<. MM 

1-o~hen So-ft 1-< • .ey IJ 
t he n go t o B 1 o c I-<. MCI 

When So-ft l><"~e•::1 II 
t he n go t o B 1 o c.K 

Bl.oc:K 13 

M--=s:agoe;. 
c~nd thel'""1 

Re:s:e"t Timer El 
and 1:hen 

Timer El 
1: hen 

I: nc:re men i! Count er Si by 

When Timer 

1:her--. goto 
Bl.oc:K 14 

1 >­
Bl.ocJ< ... 

Me:s::s:a ge ••••••• 
and t 1--.er1 

Re:s:e -t Timer El 
and 1:hen 

S-t:ari:: Timer El 
anol -t:hen 

I 

I: ,. ... c:re men t Coun +.er la b•,:t +&_,.'"fiP 
When Timer El > lllllmllai 

then goto Bl.ocJ:<.-.. 
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DTE _FACIL/DCE _FACIL 

This test is an example of tests that can be used to determine if particular facilities are 
supported by the device under test. In this example two calls are placed to the device under 
test. The first call requests reverse charging, the second call requests fast select. 

This is an Emulate menu test (X.25 Level 2 Emulator loaded) 

Update the Level 1 Setup menu so that the parameters match the device under test. 

Update the Level 2 Setup menu parameters with the values determined lby DTE_ SUBNET or 
DCE SUBNET. 

Select the switched virtual LCN range in the Level 3 Setup menu. 

Enter the device under test's Called/Calling Address into the Call Setup menu's Call #1 field. 

This test assumes LCN 1 will be used for the call. If a different LCN is desired for the call, 
enter the Emulate menu and change the Increment Counter 5 by 1 statement in Block 1 to 
reflect the desired LCN. For example, if you wish to use LCN 8, change the Increment 
Counter 5 statement to: 

Increment Counter 5 by 8 

If different facility information is required by the device under test in the Call packet, that 
information must be entered in the call packet send strings in Block 5 and 7 of the Emulate 
menu. Enter the facilities into the send string following the o8H. 

To execute this test press <Run Menu>, then <Emulate>. The test beeps when it is completed. 

T•~st Results 

The emulator waits 5 seconds for a restart from the device under test. If no restart is received, 
a SABM is sent and the emulator waits again for a restart from the device under test. If no 
restart is received, the emulator sends a restart, waits for confirmation, and starts the test. 

Two calls are then placed to the device under test. The first call requests reverse charging, 
the second call requests fast select. 
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The HP 4952A beeps when the test completes. Counter 1 will be 1 if reverse charging is 
available; Counter 2 will be 1 if fast select is available. Some devices require all supported 
facilities to be included in the call packet. If this is the case the facilities field of the two call 
packets will need to be modified to include all necessary facilities. 

The message line at the bottom of the display will give messages indicating the progress of the 
test. 

DCE _FACIL Listing 

S i. mu l: a f:: e !ilM§I 

B1oc:K. 1 

Re::s:e 1:: Couni:er El 
Cl ....... ci 1: 1--. e ..-, 

Rese-t; Co•.An t er !! 
B1c-c:~<, 2 
Messci •;:te t...iA IT FOR REST·ART 

c~ r1 •::i t 1--, e .. -, 
Resei: T:i.n-1er EJ 

at-id 1:~-,en 

Stc~rf: Ti.mer El 
1.-.lben DCE CJGfifi!:iQ'# 

then goto BlocK j 
1.-..lhen DTE IJtifi~Q 

1: hen go f: •=- B 1 •=• c.~ 
When Ti.mer D > ! 

f:hen goto BlocK · 
E: 1 •'.::) ·= ~~ ..::. 
MessC1ge SABM SENT 

c~r--.ci f: r1 en 
Set L eCI cl lll!(M!!lll!!''!!I .. -

t.-..lhen DTE dafi~IJ 
the..-. •21 •=- t•=-· B 1 oc:lr'~ ~: 
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DCE _FACIL Listing (Continued) 

B1ocV.~ 4 

Mes:s:a 9e RE·:;:; TART SEMT 

t l--1 e r1 01 r1 d 
F~ese 1: 

cind 
st oir 1:: 

a r1 cl 

Send 

Ti.mer a 
t her1 
Time t--· a 
then 

l.-Jher1 OT E Qafiliiiqld 
then g•:::- to S 1 ac.:~. : . 

1.-Jhen Timer a > ~ 
then got~ B1ocK . 

e::1ocJ-<:. 5 
Me:S:s:Qge PLAC I MG C1"'.::tLL 

and t her1 
F~es:e t 

C:I r1 cl 
S:encl 

Timer a 
i:: her. 

a..Jlher1 OT E UaBRaJG 
then goto B1ocK §· 

When oc E AarnliaP: 
then goto B1ock j· 

B:1ocK 6 
Mle:s:s:a ge C.LEAF--'.ING CALL 

ctncl then 
Increm~nt Counter a b~ 

ar--.cl then 

Send 

1.-.llhen DTE Qafililt'UJC 
then goto B1ocK i 

B1ocK. 7' 
Mes:s:aige PLACING CALL 

oincl i; hen 
Wet :i. t 

c,.,.,c1 then 

se .. -.d ll~PAW""-WMmmQ· 

I 
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DCE _FACIL Listing {Continued) 

When DTE DafifiG@! 
1: .. -, e n g -=• +. •=-· B J. •=- c 1-<. mil: 

J-.lhen oc E Qaliifiap!# 
+. h e r1 g o +. C•· B ]. •:=- c: I·<. ~: 

B1oc:k.;. :3 
Message CLEAP I NG CALL 

Cl n ·=~ +. .. -, e n 
r n c re me n t c· o u n t er !I b •,J 

and 1: hen 

Senol 

l..fhen DTE E~&fi!l:!P# 
i:her1 •;;::ioi:o B1ocJ.~:. 

B1oc:J.<~ 9 

Beep 

B1ocl-""- 10 
TEST COMPLETE Messa •;;;ie· 

etr1d t het-. 
Re:s:e +. T :i 1Y1er El 

C'it-.d +.hen 
Star+. Timer· El 
When T:imer £1 > ~\ 

+.hen go1:o B1oc~-~c 

B1ocl-<. 11 
Me-:s:scrge­ CHECK COUt...JTERS 

a r-. ·~ 1: .. -, e n 
Re:se1: 

and 
S+.art 

T :i n1er· D 
+.hen 
Tirn.:-r a 

Whet-. Ti rner El > ~: 
then g•:=o 1: o BJ. ocJ.<: -111!1-~ 

' 
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MON TEST 

This test is used as a final check prior to installation. The line between the network and 
installed equipment is monitored for 240 seconds to determine if all the leads are up, if level 2 
ha:s come up and if a Restart Request/Restart Confirmation has occurred. 

This is a Monitor menu test 

TE!St Setup 

Update the Level 1 Setup menu so that the parameters match the device lllnder test. 

To execute this test press <Run Menu>, then <Monitor Line>. The test beeps when it is 
completed. 

TE!St Results 

One of the following messages will appear: 

NO SABMS SENT 

Indicates that neither device has tried to bring up level 2 by sending a SAJBM. 

NO RESTARTS SENT 

Indicates that a SABM/UA exchange has taken place but no Restart Request/Restart 
Confirmation exchange occurred. 

SAME LINK ADD RS 

Indicates both devices are using the same link level addresses. 

DSRIS OFF 

Indicates the DCE is not driving the DSR lead on. 
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DTRISOFF 

Indicates the DTE is not driving the DTR lead on. 

RTS IS OFF 

Indicates the DTE is not driving the RTS lead on. 

CTSISOFF 

Indicates the DCE is not driving the CTS lead on. 

CD IS OFF 

Indicates the DCE is not driving the CD lead on. 

CALL ACCEPTED 

Indicates that a call was requested and accepted. 

CALL CLEARED 

Indicates that a call Request/Incoming call packet was transmitted by one of the devices but 
the call was not accepted. The calling device may be using the wrong called address or there 
may be a facilities compatibility problem between the two devices. 

LEVEL 2 PROBLEM 

One of the devices sent over 10 SABMs trying to bring up Level 2 but no UA was received 
from the other device, or a FR.MR was sent by one of the devices. 

TEST COMPLETE 
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No calls were requested during the time of the test but a SABM/UA exchange and a Restart 
Re:questfRestart Confirmation exchange both occurred. 

MON_ TEST Listing 

Moni1:or 

B1ocK 1 

Mes::s:ci ge CHECK LEAD:;::; 

I -f Lec'id 1~1 •sa: t•-.en g•:::i t 0 B~ocl-<, 
I -f Le •:'id lillil 1 s: 

then got·=• B 1 ocl-"':. 

I f Le ·~"d RiE is 

then goto B>oc~ I -f Lec"d lliE i :s: 
t •-1e n gc• 1:: •=• B 1 c• ci.-~, 

I -f Le c~ci ••• is 

t •-· e ..-, g C• 1: •=• B 1 eo cJ,~:. 
BI ocl--,;_ 2 

l>JAITit·.fG FOR RRs t1e:s::s:ci ge 

c"nci 1: hen 
Res:e t Ti rneo-- El 

':>! .. - •• ~ t l--1 e r-1 
Rese-t Tir,1er II 

and t r1er1 

Reset Tin·1eo-- E 
<.'Ind t 1--, e ..-, 

Reset T.i meo-- 11 
oe1 .--, cl then 

S t oet·r 1:; T i rr1eo-- B 
'~..-,cl t•-.er1 

Reset c 0 ._ .... -. t e. .. - D 
oet .--. c~ then 

Reset 1::: o 1_-1 n ter e 
"=" .. -. c• t 1--. e- ...... 

Rese1:: Co 1_-1 .--, t er ii 
Cl..-. ci t r1en 

Re:s:e t c::o1-1 .. -. t er m 
Cl .. - •• ~ t .-.err. 

Re:s:e t Co•.-10--. t er al 
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MON_ TEST Listing (Continued) 

B1oc:K 3 
W h e- n D T E i!!!'l!![ 

or 
When DTE l!.i!, 

then goto Block 11111 
Whe-n DCE ~ 

or 
When OCE 11!1! 

then goto Bl.ocJ.<:. -
When DTE ~ 

01"-

Whe-n DTE llii 
or 

1-..fhe-n DCE ll!j[ 
then goto B 1 ocK m!J 

When DTE ~ 
or 

When DTE I!![ 
thoaon oto't o B1o•=t-<::. -

When DCE ~ 
or 

When Dc·E I!![ 
then 9oto B1ocl-<. 

When DTE liuadQ 
or 

When OCE @ffiQ 
then goto B1ocV.~ 

When DTE Ualii 
o-r 

When DCE ljl@jij 
ther1 go't•.::w Block 

When DTE Ualii 

Whe·n DCE Dali 

-
-
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MON_ TEST Listing (Continued) 

1-.J lh e .--1 D T E @1 ~a 

When DCE @l~Q 
then goto BiocK QI 

l.Jlhen DTE Q!r.:!~ll'EIQ 
oi-~ 

1-.J 'he .--. D CE p!UI! !':!! 1'£D1Q~ 
then goto 81 oc:I-~:.. M@ 

BlocK 4 
t•1essa a;_:te DTE SABM> ADD=L 

Ct ... -. ol then 
Increment C~unter B by 

I -f Co1_..1r1ter El > 
tr1ei--1 ·~·::::i.to Blo•= ·· 

I -f CoL-tnter D > 
then etot•:• Bloc 

I -f Counter El > 
thei--. goto 

Bl.ocl-<:. 5 
DCE SABM .• ADD= 1 Message 

c;:)lnd t 1--.e,.-. 
Increment Counter E by 

I -f C:o ,_.,n t er II > 
then goto 

I -f. Counter ii > 
tr1en go+.o Bl.oc .•. 

I -f Counter Ii > 
then goto 

Bl.o0cK 7' 

Message DCE SABM> ADD=3 
and thet-i 

Incremen+. Counter m by 

I -f c:ounter ii 
then goto 

I -f Counter II 
then goto Bl.oc: <. 

I -f Counter m > 
then g•::>to 

' 

I 

' 
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MON - TEST Listing (Continued) 

Blc>c:K 8 
'1.-AITIHG- EDR- CALL f°'1'5!'-SS~<;_~e 

and t 1-ae-n 
Increment C~unter ~ by 

o:'ir1d t r1er1 

Gotc• BlC••="'::.. 

Blo·=I--«- 9 
~·JA IT I t-IG F OF: CALL Mes:s:ca ge 

and then 
I i--.cre men t Cc>un t er ~ by 

•:'ind 
G •::o t c> 

Bl.ocK 

+.he r1 
B 1 ock. 

10 
Mess•:;;c ge CHEC~,;: S ABMS 

I f' C c> ·~ .. -. +. e r 
+.hen g•:> t 0 

I -f c:0o un t er 
t l-1e r1 goto 

I f. C:o ·~..-. t er 
ther1 '2'1oto 

I 'f C:c• •--tn +.er 
then goto 

I f' c:o 1...-1r1 t er 
the r1 goto 

If Co •--tn +.er 
then goto 

Bloc!-<. 11 
Messo1 ge 

~..-.cl 

Beep 
t hetn 

•=" .. -, .::~ t 1--, e r, 

ii :::-
Bloc 

II > 

mi >· 
81 C•C 

e > 
Bloc 

II > 
Bloc 

1 ·~ _,. 

Goto Block H 

I 

I 
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MON - TEST Listing (Continued) 

Blo•=IA:. 12: 
t·~O RESTART·,; SEMT Message 

and then 
E~eep 

ctr•·~ then 

Goto Bloc::I-<.. -

Eiloc::K 13 
S A M E L I t·~ I<. A D D R ·:=. t-·1 e :s: s: ot g e 

•::"lli--.<::t then 

El e- -- to 
•:;:'Ind 

Goto 
then 

Bloc:K 

E:locK 14 
Me:s::s:a ge 

H 

DSR I==:: OFF 

WI hen Lecr(:f l•M§I go es m:ll 
then goto Bloc:K -········· Bloc::IA:. 15 

Mles:s:•:::t ge DTR rs OFF 

!.-.then Lead !All goe~ 
then goto Bloc:K -

Bloc::F~ 16 
Me:s::s:•::"ll ge 

Wlhen Lead 14@ goe~ 
then goto Blo.::::K - .. 

Bloc::I-<"~ 17 
M:es:s:•:::t ge 

When Lead I+@ go-e-s___mm. 

then goto Bloc::K -· · 
Bloc::I-<"~ 18 
Me:s::s:ot ge CD I·:::::: 0 FF 

IAlhen Lecrd M!H goe~ m!lll 
ther1 goto Bloc:K --
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MON - TEST Listing (Continued) 

Blerc:K 19 
Message 

c1nd +.hen 
Beef'=• 

arid t l--1er1 

CALL CLEARED 

Go+.o Bloc .. <. & 

BI ere!-<. 20 
Message L E UEL 2 PROBLEM 

ai r1 cl 

Beep 
c~nd 

t~-.er1 

then 
Ger t o S 1 o c I-<. El 

Blc .. :=1-<. 21 
Mes:s:ctge 

a r1 •:::I 

Beef'::• 
t l--1er1 

E:Ic••=I-<.. 22 

When DTE 0 

TES:T PASSED ' 

t he n go +. o B 1 o •= 1--~. Pfi 
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Index 

a 

Address byte 3-11, 4-4 
Address field 3-4, 4-4 
Address length 3-11 
Application program 2-4 
Applications 1-2 
ASCII 8 5-2 
Asynchronous terminal 4-1 
Auto Address Insert 3-7, 3-9, 3-10, 4-4, 4-11 
Auto Call Ace/Con, Cir Cnf 4-11 
Auto Call Accept/Call Confirmation 3-7, 3-8 
Auto Clear Confirmation 3-7 
Auto Configure 3-2 
Auto LCN Using Counter 5 3-7, 3-9, 4-4 
Auto level 3 RR 3-7, 3-8, 4-11 
Auto P(s), P(r) 3-7, 3-8, 4-11 
Auto Restart Confirmation 3-7, 4-11 
Auto Restart Confirmation Transmission 3-8 

b 

Backup 2-3 
Bit sense 5-2 
Blank disc 2-4 

c 

Call #1 4-12 
Call #1 field 6-10 
CALL ACCEPTED 6-43 
Call activity 3-7 

CALL CLEARED 6-43 
Call Req/Inc Call packet address field 4-4 
Call Request/Incoming Call packet 3-7, 3-10 
Call Setup Menu 3-10 
Called addresses 3-10 
Called/Calling Addresses 4-12 
Calling/Called address combinations 3-10 
CD IS OFF 6-43 
CD, CTS, DSR 4-2 
Clear Confirmation Transmission 3-8 
Clear Request packet 3-7 
Column, Header, Data Field param. 3-13 
Command Address 3-4, 4-4, 4-8 
Configure the Call Setup Menu 4-12 
Configure the Level 2 Setup Menu 4-8 
Configuring the Level 1 Setup Menu 4-7 
Configuring the Level 3 Setup Menu 4-10 
Connect an Interface Pod 2-2 
Control Field 3-5, 4-4 
Copyright laws 2-4 
Counter 1 6-15 
Counter 1 for N2 6-3 
Counter 2 6-16 
Counter 5 3-9 
CTS IS OFF 6-43 
CTS, CD, and DSR 4-2 
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cl 

Data (dd ... d) 3-19 
Data bits/sec 5-2 
Data code 5-2 
Data Field Parameters 3-15 
Data filters 4-5 
Data packet 3-7 
DCE CALL 1 5-5 
DCE-CALL - M 5-5 
DCE-LCNl -5-3 
DCE-LCN2 5-3 
Define the HP 4952A Connection Point 3-20 
Determining the Equipment Parameters 5-1 
Determining the Subscriber Parameters 5-4 
Device Emulating 4-4, 4-8 
DISC frame 4-3 
Display Definition Setup Menu 3-11, 4-12 
Display formats 3-11 
DSR IS OFF 6-42 
DTE clock source 5-2 
DTE CALL 1 5-5 
DTE= CALL= 1/DCE _CALL_ 1 6-27 
DTE CALL M 5-5 
DTE-CALL-M/DCE CALL M 6-32 
DTE=FACIL/DCE_FACIL 6-38 
DTE FRAME 5-3 
DTE=FRAME/DCE _FRAME 6-10 
DTE LCNl/DCE LCNl 6-15 
DTE=LCN2/DCE=LCN2 6-20 
DTE SUBNET 5-3 
DTE-SUBNET /DCE SUBNET 6-3 
DTE-WINDOW /DCE WINDOW 6-23 
DTR IS OFF 6-43 -

e 

Eight logical channels 3-7 
EM = NET, EXT CT 6-3 
EM = SUB, EXT CT 6-3 
EM = SUBSCRIBER 6-3 
EMUL = NETWORK 6-3 
Emulate menu "Send" string 3-11 
Emulation Editor Description 4-2 
Emulation menus 3-2 
Emulator package 2-4 
Emulator=DCE 5-2 
Emulator=DTE 5-2 
Ensure Network/Subscriber Consistency 5-5 
Equipment Supplied 1-3 
Errors 2-3 
Examine Data menu 3-2, 3-11, 4-12 
Example test 4-1 
Executing the Emulate Menu 4-5 
Extended Control 4-4, 4-9, 6-3 

f 

Facilities 6-38 
Facility field 3-11 
Facility information 6-10 
PCS 3-4, 3-17 
Field Length 3-15 
Field Start Octet 3-15 
Five predefined display formats 3-11 
Five setup menus 3-2 
FrameAddress (A) 3··16 
Frame Arrival Time (FrTime) 3-19 
Frame level address and control bytes 4-4 
Frame reject 3-4 
Frame Size 3-4, 4-9, 5-3, 6-10 
Frame Type (FType) 3-17 
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g 

Getting Started - X.25 Setup Menus 3-1 
GFI and LCGN Fields 4-16 

h 

Header information 3-14 
Highest legal switched virtual LCN 6-16 
How to Use This Manual 1-2 
HP 18267A Test Library and Emulator 1-1 
HP 2334A PAD 4-1, 4-13 
HP 2334A PAD parameters 4-7 

Increment Counter 5 by 1 3-10, 6-10 
Increment Counter 5 by 65535 3-10 
Install and Troubleshoot X.25 Equip. 5-1 

LCN 3-17 
LCNO 3-8 
LCN range 4-10 
Leads 6-42 
Legal switched virtual LCN 6-15 
Level 1 Emulation 4-2 
Level 1 Setup 3-2, 3-11, 5-2 
Level 2 Emulation - Set Lead Command 4-3 
Level 2 link 4-3 
Level 2 parameters 3-4 
LEVEL 2 PROBLEM 6-43 
Level 2 Setup 3-3, 5-3 
Level 2 window size 5-3 
Level 3 Emulation - The Send Statement 4-4 
Level 3 Assisted Entry 4-4 
Level 3 emulator 3-7 
Level 3 packet strings 4-4 

Level 3 Setup 3-6, 5-3 
LEVELl_MON 5-3, 6-1 
Levels of X.25 control 3-2 
Line switch 2-2 
Link 3-5 
Loading a Test from the Test Library 2-6 
Loading the X.25 Level 2 Emulator 2-5 
Logical channel numbers 5-5 
Logical channels 3-8 

m 

Make a Copy of the Master Disc 2-3 
Master disc 2-4 
Mod 3-19 
Modify LAPB Data Link Cont. param. 3-4 
Modulo 8 or Modulo 128 3-5 
MON_ TEST 5-6, 6-42 
Multiple asynchronous terminals 5-1 

n 

N(S) and N(R) values 3-5 
Network 3-12 
Network/Subscriber 3-4, 6-3 
NO RESTARTS SENT 6-42 
NO SABMS SENT 6-42 
Novice X.25 user 1-2 
Ns and Nr 3-17 

0 

Op;rating Manual 2-4 
Outgoing Call Req./Inc. Call packets ,., -9 

p 

P /F (PF) 3-17 
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Packet Type (PkType) 3-18 
Packet Type Identifier field 3-11 
Permanent Virtual Circuits 3-8 
Physical DCE or DTE 5-3 
Prewritten tests 4-2, 5-1 
Ps and Pr 3-18 

q 

0, D and M 3-19 

r 

Reset Counter 5 3-10 
Response Address 3-4, 4-4, 8 
Restart Count (N2) 4-9 
Restart Request packet 3-7 
Retry Count N2 3-5, 5-3, 6-3 
Reverse charging 6-38 
Rotation 3-10 
RR packet 3-8 
RTS IS OFF 6-43 
Run time 3-2, 3-4 

s 

SABM 4-3 
SAME LINK AD DRS 6-42 
Select a User Definable Display 3-21, 4-12 
Send Statement 4-4 
Send string 4-4 
Set Lead command 4-3 
Set Lead CTS Off 4-15 
Set Lead CTS On 4-15 
Set Lead "OFF' 4-3 
Set Lead "ON" 4-3 
Set RTS, DTR, CTS, DSR, CD "ON" 4-3 
Setting Up the Emulator 4-6 
Setting Up X.25 Definable Displays 3-12 

Setup menus 3-1, 3-2 
Simulate DCE 4-13 
Subscriber 3-12 
Subscriber equipment 5-1, 5-5 
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Please send directory corrections to: 
Test & Measurement Catalog 
Hewlett-Packard Company 
3200 Hillview Avenue 
Palo Alto, CA 94304 
Tel: (415) 857-4706 
Fax: (415) 857-3880 

HEADQUARTERS OFFICES 
\I there is no sales office listed for your area, contact one of these 
headquarters offices. 

ASIA 
Hew\ett-Paci:ard Asia ltd. 
22/F Bond Centre, West Tower 
89 Queensway, Central 
HONG KONG 
G.P.o. Box 863, Hong Kong 
Tel: 5-8487777 
Telex: 76793 HPA HX 
Cable: HPASIAL TO 

CANADA 
Hewlett-Packard (Canada) Lld-
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
Fax: (416) 678-9421 

EASTERN EUROPE 
Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 
P.O. Box 72 
A-1222 VIENNA, Austria 
Tel; (222) 2500 
Telex: t 3 4425 HEPA A 

NORTHERN EUROPE 
Hewlett-Packard S.A. 
V. D. Hooplaan 241 
P.O. Box 999 
NL-118 LN 15 AMSTELVEEN 
The Netherlands 
Tel: 20 5479999 
Telex: 18919 hpner 

SOUTH EAST EUROPE 
Hewlett-Packard SA 
World Trade Center 
110 Avenue Louis-Casai 
1215 Cointrin, GENEVA, Switzerland 
Tel: (022) 98 96 51 
Telex: 27225 hpser 
Mail Address: 
P.O. Box 
CH-1217 Meyrin 1 
GENEVA 
Switzerland 

European Operations 
Hewlett-Packard S.A. 
150, Route du Nan\ d' Avril 
1217 Meyrin 2 
GENEY A, Switzerland 
Tel: (41122) 780 .8111 
Fax: (41/22) 780 .8542 

UNITED KINGDOM 
Hewlett-Packard Ltd. 
Nine Mile Ride 
WOKINGHAM 
Berkstl.ire, RG 113ll 
Tel: 0344 773100 
Fax: (44/344) 763526 

UNITED STATES OF 
AMERICA 
Customer Information Center 
(800) 752-0900 
6:00 AM to 5:00 PM Pacific Time 

EASTERN USA 
Hewlett-Packard Co. 
4 Cti.oke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 670-4300 

MIDWESTERN USA 
Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 

SOUTHERN USA 
Hewlett-Packard Co. 
2015 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 

WESTERN USA 
Hewlett-Packard Co. 
5161 Lankershim Blvd. 
NORTH HOLLYWOOD, CA 91601 
Tel: (818) 505-5600 

MIDDLE EAST OTHER 
AND CENTRAL AFRICA INTERNATIONAL 
Hewlett-Packard S.A. AREAS 
International Sales Branch 
Middle East/ Africa 
7, rue du Bois-du-Lan 
P 0: Box 364 
CH-1217Meyrin1 
GENEVA 
Switzerland 
Tel: (41122) 780 7111 
Fax: 783 7535 

Hewlett-Packard Co. 
Intercontinental Headquarlers 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-5027 
Telex: 034-8300 
Cable: HEWPACK 

Hewlett-Packard Trading S.A. 
Bureau de Liaison/Bureau de Spport 
Villa des Lions 
9. Hai Gal1oul 
DZ-BORDJ EL BAHRI 
Tel: 76 02 07 
Fax: 281 0387 

ANGOLA 
Telectra Angora LOA 
Empresa Tecnica de Equipamentos 
i6 rue Cons. JuUo de Vilhema 
LUANDA 
Tel: 35515,35516 
Telex: 3134 

ARGENTINA 
Hewlelt-Packard Argentina S.A. 
Montaneses 2140150 
1428 BUENOS AIRES 
Tel: (54!1) 7814059 

(54/1) 781-4090 

Laboratorio Rodriguez 
Corswant S.R.L. 
Misiones, 1156-1876 
Bernal, Oesle 
BUENOS AIRES 
Tel: 252-3958, 252-4991 

Argentina Esanco S.R.L. 
A/ASCO 2328 
1416 BUENOS AIRES 
Tel: 541-58-1981, 541-59-2167 
Telex: 22796 HEW PAC-AR 

AUSTRALIA 
Customer Information Centre 
Tel: (008) 033821 

Adelaide, South 
Aus Ir alia Ollice 
Hewlett-Packard Australia Ltd. 
PARKSIDE, S.A. 5063 
153 Greenhill Road 
ADELAIDE (Parkside) Sales 
Tel: (61-ll-)212-5911 
Fax: (61/8) 373-1398 

Brisbane, Queensland 
Ollice 
Hewlett-Packard Australia Ltd. 
10 Payne Road 
THE GAP, Queensland 4061 
Tel: 61-7-300-4133 
Telex: 42133 
Cable: HEWPARD Brisbane 

Canberra, Australia 
Capital Territory 
Ollice 
Hewlett-Packard Australia Ltd. 
Thynne Street, Fern Hill Park 
BRUC£,A.C.T. 2617 
P.O. Box 257, 
JAMISON,A.C.T. 2614 
Tel: 61-62-51-6999 
lelex: 62650 
Cable: HEWPARD Canberra 

Melbourne, Victoria 
Ollice 
Hewlett-Packard Australia Ltd. 
31-41 Joseph Street 
P.O. Box 221 
BLACKBURN, Victoria 3130 
Tel: (61/3) 895-2895 
Fax: (6113) 898-7831 
Cable: HEWPARD Melbourne 

SALES OFFICES 
Arranged alphabetically by country 

Perth, 
Western Australia 
Ollice 
Hewlett·Packard Australia Ltd. 
Herdsman Business Park 
Cnr. Hasler & Gould Strs. 
Osborne Park 
CLAREMONT, W.A. 6017 
Tel: (61/9) 242 1414 
fax: (61/9) 242-1682 
Cable: HEWPARO Pert~ 

Sydney, New South 
Wales Office 
Hewfett·Packard Australia ltd. 
17-23 Talavera Road 
P.O. Box308 
NORTK RVDE, N.S.W. 2113 
Sydney, Australia 
lei: (61/2)888-4444 
Fax: (61/2) 888-9072 
Cable: HEWPAAD Sydney 

AUSTRIA 
Hewlett-Packard GmbH 
Verkautsbuero Graz 
Grotlenholstrasse 94 
A-8052 GRAZ 
Tel: 43·316-291-5660 
Telex: 312375 

Hewlett-Packard GmbH 
Ueblgasse 1 
P.O. Box 72 
A-1222 VIENNA 
Tel: (43/222) 2500 
fax: (48/222) 2500 Ext 444 

BAHRAIN 
Modern Electronic 
Establishment 
Hewlett-Packard Division 
P.O. Box 22015 
RIYADH 11495 
SAUDI ARABIA 
lei: (966/1) 4763030 
l elex: 595 (0495) 202049 

Waer Pharmacy 
P.O. Box 648 
MANAMA 
lei: 256123 
Telex: 8550 WAEL BN 

BELGIUM 
Hewlett-Packard Belgium S.A./N.V. 
Blvd de la Woluwe, 100 
Woluwedal 
1200 BRUSSELS 
Tel: (32/2) 761.31.11 
Fax: (32/2) 763.06.13 

BENIN 
S.1.l.E.L. 
lmmeuble le General 
Av. General de Gaulle 
P.o_ Box 161 
ABIDJAN 01 
Ivory Coast 
Tet:3212 27 
Telex: 22149 

BERMUDA 
Applied Computer Technologies 
Atlantic House Building 
P.O. Box HM 2091 
Par-La-Ville Road 
HAMtlTON5 
Tel: 295-1616 
Telex: 380 3589/ACT BA 

BOLIVIA 
Arrellano Lida 
Av. 20 de Octubre #2125 
Casilla 1363 
LA PAZ 
lei: 368541 

Siser Ltda. (Sistemas de 
lmportacion y Servicios Ltda.) 
Gabriel-Gozalvet 221 
Casilla 4084 
LA PAZ 
Tel: (591/2) 340962/ 

363365/343245 
Fax: 35-9268 

BRAZIL 
Hewlett-Packard do Brasil S.A. 
Praia de Bolalago 228-A-614 
6. AND.-CONJ. 601 
Edilicio Argentina - Ala A 
22250 RIO DE JANEIRO, RJ 
Tel: (55121) 552-6422 
Telex: 21905 HPBR BR 
Cable: HEWPACK Rio de Janeiro 

BRUNEI 
Kornputer Wisman Sdn Bhd 
G6, Chandrawaseh Cmplx, 
Jalan Tutong 
P.O. Box 1297, 
BANDAR S£111 BEGAWAN 
NEGARA BRUNI DARUSSALAM 
Tel: 673-2-2000-70/26711 

BURKINA FASSO 
S.l.T.E.L. 
1mmeuble le General 
Avenue Genera.I de Gaulle 
P.O. Bex 161 
ABID.IAN01 
Ivory Coast 
Tel: 32 12 27 
Telex: 22149 

CAMEROON 
RT.I. 
175 Aue Biomet 
75015 PARIS 
France 
lel:(1)45310906 
lelex: 203376 
Fax: (1) 45 310918 

CANADA 

Alberta 
Hewfett-Packard {Canada) Ltd. 
3030 3rd Avenue N.E. 
CALGARY, Alberta T2A 6T7 
Tel: (11403)235-3100 
Fax: (1/403) 272-2299 

Hewlett-Packard (Canada) Ltd. 
11120-178th Street 
EDMONTON, Alberta l5S 1P2 
Tel: (1/403) 486-6666 
Fax: (11403) 489-8764 



!~ALES OFFICES 
'~rranged alphabetically by country (cont'd} 

C:ANADA (Cont'd) CHILE CYPRUS ETHIOPIA Hewlett-Packard Fran~e 

Hellamco - M. Cotoyannis R.T.I Miniparc-ZIRST 
British Columbia Ricardo Borzutsky 

2, Sikelianou St. & Kifissias Av. 175 rue Biomet Chemin du Vieux Chene 
HHwlett-Packard (Canada) Ltd. Avanzados Sistemas de 

P.O. Box 65074 75016 PARIS 38240 MEYLAN (Grenoble) 
1(1691 Shellbridge Way Conocimientos S. A. 

N. Psyhiko 15410 France Tel: (76) 90-38-40 
Austria2041 RICHMOND, 
SANTIAGO 

ATHENS Tel: (1) 45 31 09 06 Hewlett-Packard France 
British Columbia V6X 2W8 

America del Sur 
Greece Telex: 203376 Ru de l'H6tellerie 

Tel: (1/6041270-2277 
Tel: (562) 223-5946/6148 

Tel: 647 79 426, 647 79 427 Fax:(1)45310918 Le Petil Bel Air 
Fax: (1/604) 270-0859 Telex: 224903 44470 CARQUEFOU (~anles) 

Manitoba Telerexa Ltd. FINLAND Tel: 40-30-38-38 
CHINA, People's Hewlett-Packard Finland Telex: 711085F 

Howlett-Packard (Canada) Ltd. P.O. Box 1152 
Republic of Valentine House Field Oy 

1f,25 Inkster Blvd. Niittylanpolku 10 Hewlett-Packard France 
W1INNIPEG, Maniloba R2X 1R3 China Hewlett-Packard Co., Ltd. 8 Stassandrou St. 

00620 HELSINKI Pare Tertiaire Heliopolis 
TEd: [204) 694-2777 22/F Bond Centre, West Tower NICOSIA 

Tel: (90) 757-1011 Route de Micy 
89 Queensway, Central Tel: 45 628, 62 698 45380 La CHAPELLE ST MESMIN 

New Brunswick HONG KONG Telex: 5845 tlrx cy Telex: 122022 Field SF 
(Orleans) 

H1!wlett-Packard (Canada) Ltd. Tel: (852/5) 8487777 
DEMSTAR Ltd. Hewlett-Packard Oy Tel: 38-43-93-56 

814 Main Street Fax: (852/5) 868 4997 
P.O. Box 2260 Piispankalliontie 17 Telex: 783 497F 

MilNCTON, New Brunswick E1C 1E6 China Hewlett-Packard Co., Ltd. NICOSIA 02200 ESPOO 
Hewlett-Packard France Tel: (506) 855-2841 P.O. Box 9610, Beijing Cyprus Tel: (358/0) 88721 
Zone lndustrielle de Courtaboeul 

38 Bei San Huan X1 Road Tel: 44 10 64 Fax: (358/0) 887 2277 
1, av. du Canada Nova Scotia 

Shuang Yu Shu, Hai Dian District Telex: 3085 Hewlett-Packard Oy 91947 LES ULIS Cedex (Orsay) H~iwlett-Packard (Canada) Ltd. 
BEIJING Fax: 46 46 35 Vi:iinOnkatu 9 C Tel: 69-82-60-60 W1 Brownlow Avenue 
Tel: 256-6888 40100 JYVASKYLA Telex: 600048F DJIRTMOUTH, Nova Scotia B3B 1W2 
Fax: 256-3207 DENMARK Tel.:(358/41)218511 M: (1/902) 469-7820 

Hewlett-Packard A/S R.T.I. (Realisations 
Fix: (1/902) 468-2817 China Hewlett-Packard Co , Ltd. Hewlett-Packard Oy T elemaliques lnlernation8'es~ 

23/F Shanghai Union Building Kongevejen 25 
Valtalie57 175, rue Bklmet Hewlett-Packard 

100 Yan An Road 3460 Bl!KEROD 
90500 OULU F-75015 PARIS (Canada) ltd. 

SHANG-HAI Tel: (45/42) 816640 
Tel: (358/8 t) 340 144 Tel: (33/1) 45310906 475 Hood Rd., Unit #2 

Tel: 203-240 Fax: (45/42) 815810 
Tel.ex: 42/203376 M,IRKHAM, L3R 8H1 

Fax: 202-149 Hewlett-Packard A/S FRANCE Tel: (416) 479-1770 
Rolighedsvej 32 Hewlett-Packard France 

Hewlett-Packard France 
Pare d'activit0s de la Poterie 

O•ntario COLOMBIA DK-8240 RISSKOV, Aarhus Z.I. Mercure B 
Rue Louis Kerautel-Botmel 

HE!wlett-Packard (Canada) Ltd. lnstrumentacf6n Tel: 45-06-17-6000 Rue Berthelot 
35000 RENNES 

55·2 Newbold Street H. A. Langebaek & Kier S.A. Telex: 37409 hpas dk 13763 Les Milles Codex 
Tel: 99-51-42-44 

LCINDON, Ontario N6E 2S5 Carrerra 4A No. 52A-26 AIX-EN-PROVENCE 
Telex: 740912F 

Te1I: (11519) 686-9181 Apartado Aereo 6287 DOMINICAN REPUBLIC Tel: 33-42-59-41-02 

Fa.x: (11519)686-9145 BOGOTA 1, D.E. Microprog S.A. Telex: 410770F Hewlett-Packard France 
Tel: 212-1466 Juan Tomas Mejia y Cotes No. 60 

Hewlett-Packard France 
45, rue des 3 Soeurs 

Huwlett-Packard (Canada) Ltd. Telex: 44400 INST CO Arroyo Hondo 
ZA Kergaradec 

Centre d'Atfaires Paris Nord II 
6877 Goreway Drive Cable: AARIS Bogota SANTO DOMINGO F-93420 Villepinte 
MISSISSAUGA, Ontario L4V 1M8 Tel: 565-6268 

Rue Fernand Forest 
B.P. 60020 

Tel: (1/416) 678-9430 CONGO Telex: 4510 ARENTA DR (RCA) 
29239 GOUEESNOU (Bresl) 

F-95971 ROISSY 
Fax: (1/416) 673-7253 Sema-Metra 

Tel: (98) 41-87-90 
CHARLES DE GAULLE cedex 

H11wlett-Packard (Canada) Ltd. 16-18 Rue Barbes ECUADOR Hewlett-Packard France Tel: (33/48) 91-68-00 

2670 Queensview Dr. 92126 Montrouge Cedex CYEDE Cia Lida. Chemin des Mouilles Telex: 232366 

On AWA, Onlario K2B 8K1 FRANCE Avenida Eloy Alfaro 1749 Boite Postale 162 Fax: 632183 

Tel: (11613) 820-6483 Tel: (1) 657/300 yBelgica 69131 ECULL Y Cedex (Lyon) 
Hewlett-Packard France 

Fax: (1/613) 820-0377 Telex: 200601 Semetra Casilla 6423 CCI Tel: (33) 72-29-32-93 
P.A.T. Lavatine 

Fax: (1) 46 56 96 53 QUITO Telex: 310617F 
3, rue Jacques Monod He:wlett-Packard (Canada) Ltd. 

Tel: 9-011-593-2-450975 3790 Victoria Park Ave. Hewlett-Packard France BP 185 

WILLOWDALE, Ontario M2H 3H7 
COSTA RICA Telex: 39322548 CYEDE ED Z.I. Mercure B 76136 MONT·ST·AIGNAN (Rouen) 

Tel: I t/416) 499-2550 
Cientifica Costarricense S.A. Rue Berthelot Tel: 35-59-19-20 
Avenida 2, Calle 5 EGYPT F- 13763 LES MILLES Cildex Tel.ex: 770035F 
San Pedro de Montes de Oca International Engineering Associates Aix-en-Provence Quebec Apartado 10159 6 El Gamea Street Tel: (33/42) 59-41-02 

Hewlett-Packard France 
Hewlett-Packard (Canada) Ltd. SANJOSE Agouza Telex: 410770 lnnoparc 
17500 Trans Canada Highway Tel: 9-011-506-243-820 CAIRO Fax: 594872 

BP 167 -Voie n°7 
Sc1uth Service Road Telex: 3032367 GALGUR CR Tel: 71-21-681348 0904 31328 LABEGE Codex (T· ,Juse) 
KllRKLAND, Quebec H9J 2X8 Telex: 93830 IEA UN Hewlett-Packard France Tel: 61-39-11-40 
Tel: (1/514)697-4232 Continex S.A. 

Cable: INTEGASSO Pare Club des Tanneries Telex: 531639F 
fax: (1/514) 697-6941 Avenida 10C Batiment B4 

Apartado 746-1000 4, Rue de la Falsanderie 
Hewlett-Packard France 

34-36 SAN JOSE EL SALVADOR 
67381/LINGOLSHEIM (Slrasbourg) 

Les Cardoulines 
Saskatchewan Tel: (506) 33-0933 I.PESA de El Salvador S.A. 

Tel: (88) 76-15-00 
Batiment B2 

H~twlett-Packard (Canada) Ltd. Telex: 2310 Continex CR 29 Avenida Norte 1223 
Telex: 890141F 

Route des Dolines. 
#1, 2175 Airport Rd. Fax: 21-6905 SAN SALVADOR Pare d'activite de Valbonne 
SASKATOON, Saskalchewan S7L 7E1 Tel: 9-011-503-261H158 Hewlett-Packard France Sophia Antipolis 
T et: (306) 242-3702 0. Rsdlel R. Y. Gia. S.A. Telex: 30120539 IPESA SAL Pare d'activit8s Cadera 06560 VALBONNE (Nice) 

Apartados 434-10174 Quartier Jean-Mermoz Tel: 93-65-39-40 
SAN JOSE Avenue du Pr8sident JF Kennady 
Tel: 23-72-44 33700 MERIGNAC (Bordeaux) 

Hewlett-Packard France 

Telex: 2379 Tel: (33) 56-3~-84 Pare d'aciivlte des Pm 
Cable: OFIR Telex: 550105F 

1, Rue Papin Cedex 
59658 VIUENEUVE D'ASCQ 
Tel: 20-91-41-25 
Telex: 160124F 



EJ 
FRENCH WEST Hewlett-Packard GmbH GUINEA Blue Star Lid. Compulatron and Measurement 

INDIES Vertriebszentrum Nord R.T.I. 2-2-47/1108 Bolarum Rd. Systems (CMS) Ltd. 

(Antilles) Kapstadtring 5 175, Rue Biomet SECUNDERABAD 500 003 11 Masad Street 

R.T.I. 
D-2000 HAMBURG 60 75015PARJS Tel: 72057, 72058 67060 

175, Aue Blome1 
Tel: 49-40-63-804-0 France Telex: 0155-459 TEL-AYIY 

75015 PARIS 
Telex: 02163 032 hphh d Tel: (1) 45 310906 Cable: BLUEFROST Tel: 388 388 

FRANCE Hewlett-Packard GmbH Telex: 203376 Blue Siar Ltd. 
Telex: 33569 Motil IL 

Tel: (1) 45 310906 Geschattsstelle Fax:(1)45 310918 T.C. 71603 Poornima 

Telex: 203376 Heldering 37-39 Maruthunkuzhi ITALY 

Fax: (1)45 31 0918 D-3000 HANNOVER 61 HONGKONG TRIVANDRUM 695 013 Hewletl-Packard ltaliana Spa 

Tel: (49/511) 5706-0 Hewlett-Packard Asia, Ltd. Tel: 65799, 65820 Via G. di Vittorio 10 

GABON Fax: (49/511) 5706-126 22/F, West Tower Bond Centre Telex: 0884-259 20094 CORSICO (Ml) 

RTI. Cameroon 89 Oueensway Central Cable: BLUESTAR Tel: 02/4408351 
Hew\ett-Packard GmbH HONGKONG Fax: 02/4409964 

Distribution/Services Geschiiftsstelle Hewlett-Packard India 
B.P. 3899 Rosslauer Weg 2-4 

Tel: (852/5) 848-7777 
Meridian Commercial Complex Hewlett-Packard llaliana Spa 

OOULA, CAMEROON D-6800 MANNHEIM 
Fax: (85215) 868-4997 

6th Floor Via Nuova Rivoltana 95 

(Please contact R.T.L France.) Cable: HEWPACK HONG KONG 20090 LIMITO (Ml) 
Tel: 49-0621-70-05-0 8 Windsor Place 

Tel: (2371423291 Telex: 0462105 hpmhm Janpath Tel: 02175761 

Telex: 970/5385 ICELAND 
NEW DELHI 110 001 Fax: 02/7576230 

Hewlett-Packard GmbH Hewlett-Packard Iceland 
Tel: 91-11384911 R.T.I. Geschiittsstelle Hoefdabakka 9 Hewlett-Packard ttaliana Spa 

175, rue Bfomet Messerschmittstrasse 7 112 REYKJAVIK 
Telex: 31-4935 HPNOIN Via Emilia 51/C 

75015 PARIS D-7910 NEU ULM Tel: 354-1-67-1000 40011 ANZOLA 

France Tel: 49-0731-70-73-0 Telex: 37409 INDONESIA DELL'EMILIA (BO) 

Tel:(1)45310906 Telex: 0712816 HP ULM-D Fax: 354-1-673031 BEACA Indonesia P.T. Tel:051/731061 

Telex: 203376 P.0.Box 496/Jkt. Hewlett-Packard ltaliana Spa 
Fax:(1)45310918 Hewlett-Packard GmbH 

INDIA JI. Abdul Muis 62 
Via M. Ricci 17 - Palomblna Nuova 

Gesch3ftsstelle 
Computer products are sold through 

JAKARTA 
60100 ANCONA 

GERMAN FEDERAL Emmerfcher Strasse 13 Tel: 21-373009 
D-8500 NURNBERG 10 Blue Star Ltd. All computer repairs 

Telex: 46748 BERSAL IA 
Tel: 071/883782 

REPUBLIC 
Tel: (0911) 5205-0 and maintenance service is done Hewlett-Packard ltaliana Spa 

Hewlett-Packard GmbH through Computer Maintenance Corp. 
Cable: BERSAL JAKARTA 

Vertriebzentrale Oeutschland 
Telex: 0623 860 hpnbg 

BERGA Indonesia P.T. 
Traversa 99C Giulio Petrani 19 

Hewlett-Packard-Strasse Hewlett-Packard GmbH Blue Star Ltd. 
P.O.Box 2497 /Jkt 

70124 BARI 

Postfach 1641 Vertriebszentrum Ratingen B. o. Patel Hause 
Antara Bldg., 12th Floor 

Tel: 080/410744 

D-6380 BAD HOMBURG v.d.H Berliner Strasse 111 Near Sardar Patel Colony 
JI. Medan Merdeka Selatan 17 

Fax: 080/417891 

Tel: (06172) 400-0 D-4030 RA TINGEN AHMEDABAD 380 014 
JAKARTA-PUSAT Hewlett-Packard ltaliana Spa 

Telex: 410 844 hpbhg Pastlach 3112 Tel: 403531, 403532 
Tel: 21-340417 Via Principe Nic61a 43G/C 

Tel: (02102) 494-0 Telex: 0121-234 
Telex: 46748 BERSAL IA 95126 CATANIA 

Hewlett-Packard GmbH 
Telex: 589 070 hprad Cable: BLUE FROST Tel: 095/371087 

Gesch~flsstelle BERGA Indonesia P.T. 
Keithstrasse 2-4 kewlett-Packard GmbH Blue Star Ltd. 

Jalan Kutai 24 
Fax: 095/388569 

D-1000 BERLIN 30 Vertriebszentrum Muchen 40/4 lavelle Road 
SURABAYA Hewlett-Paci<ard !la!iana Spa 

Tel: (030) 21 99 04-0 Eschenstrasse5 BANGALORE 560 001 
Tel: 67118 Via G. Di Vittorio 9 

Telex: 018 3405 hpbln d D-8028 TAUFKIRCHEN Tel: 57881, 867780 
Telex: 31146 BERSAL SB 20063 CERNUSCO S/N (Ml) 

Tel: 49-89-61-2070 Telex: 0845-430 BSLBIN 
Cable: BERSAL-SURABAYA Tel: 02/923691 

Hewlett-Packard GmbH Telex: 0524985 hpmch C.ble: BLUESTAR Fax: 02/9237746 
Verbindungsstelle Bonn 
Friedrich-Ebert-Allee 26 Hewlett-Packard GmbH Blue Star Ltd. IRAQ Hewlett-Packard ltaliana Spa 
5300 BONN Geschiiflsstelle Sa has Hewlett-Packard Trading S.A. Via Sacca e Vanzetti 1/A 
Tel: (0228) 234001 Ermlisallee 414/2 Vir Savarkar Marg Service Operation 50145 FIRENZE 
Telex: 8869421 7517 WALDIRONN 2 Prabhadevi Al Mansoor City 609/10/7 Tel: 0551318533 

Postfach 1251 BOMBAY 400 025 BAGHDAD Fax: 055/373965 
Hewlett-Packard GmbH Tel: (07243) 602-0 Tel: 422-6155 Tel: 551-49-73 
Vertriebszentrun SUdwest 

Telex: 782 838 hepk Telex:011-71193 BSSS IN Telex: 212-455 HEPAIRAQ IK Hewlett-Packard ltaliana Spa 
Schickardstrasse 2 Cable: FROSTBLUE Viale Brigata Bisagna 2 
D-7030 BOBLINGEN GREAT BRITAIN Blue Star Ltd. IRE LAND 16129 GENOVA 
Postfach 1427 

Kalyan, 19 Vishwas Colony Hewlett-Packard Ireland Ltd. lei: 010/541141 
Tel: (49/7031) 645 See United Kingdom Alkapuri, BARODA, 390 005 Temple Hause, Temple Raad Fax: 010/591733 
Fax: (49/7031) 645-429 

Tel: 65235, 65236 Blackrock, Co. DUBLIN Hewlett-Packard ltaliana Spa 
HewleH-Packard GmbH GREECE Cable: BLUE STAR Tel: (353/1) 883399 Via Orazio 16 
Zeneralbereich Mktg Hewlett-Packard Hellas Telex: 30439 80122 NAPOLI 
Herrenberger Strasse 130 32, Kiftissias Avenue Blue Star Ltd. Tel: 081/7811444 
D-7030 BOBLINGEN 15125 Amaroussian 7 Hare Street Hewlett-Packard Ltd. 

Fax: 081/680164 
Tel:(49/7031) 14-0 ATHENS P.O. Box 506 75 Belfast Ad, Carrickfergus 

Fax: (49/7031114-2999 Greece CALCUTTA 700 001 Belfasl BT38 SPH Hewlett-Packard ltaliana Spa 

Tel: 6828811 Tel: 230131, 230132 NORTHERN IRELAND Via Pellizzo 15 
Hewlett-Packard GmbH Telex: 218588 hpat gr Telex: 031-61120 BSNF IN Tel: 09603-67333 35128 PADOVA 
Geschaflssteffe Fax: 6832978 Cable: BLUESTAR Telex: 747626 Tel: 049/8070166 
Schleefstr. 28a 

Blue S1ar Ltd. 
Fax: 0491773097 

D-4600 DORTMUND-41 GUATEMALA 13 Community Center 
IS RAEL 

Hewlett-Packard ltaliana Spa 
Tel: (0231) 45001 IPESA DE GUATEMALA New Friends Colony 

Eldan Electronic Instrument Lid. 
Via Del Tintoretto 200 

Telex: 822858 hepdod Avenida Reforma 3-48, Zona 9 NEW DELHI 110 065 
P.O. Box 1270 

00144 ROMA 
Hewlett-Packard gmbH GUATEMALA CITY Tel: 682547 

JERUSALEM 91000 
Tel: 06/54831 

Reparaturzentrum Frankfurt Tel: 316627, 317853,6647115 7elex: 031-2463 
16, Ohaliav St. 

Fax: 06/5408710 
Berner Strasse 117 9-011-502-2-316627 Cable: BLUEFROST 

JERUSALEM 94467 

6000 FRANKFURT /MAIN 60 Telex: 3055765 IPESA GU Tel: 533 221, 553 242 

Tel: (069) 500001-0 
Telex: 25231 AB/PAKRD IL 

Telex: 413249 hpffm 



S~ALES OFFICES 
Arranged alphabetically by country (cont'd) 

IT.ALY (Cont'd) Yokogawa-Hewlett-Packard Ltd. Yokogawa-Hewlett-Packard Ltd. MADAGASCAR Hewlett-Packard de Mexico, 

Kumagaya Asahi 82 Bldg. 29-21 Takaido-Higashi, 3-chome R.T.I. S.A. de C.V. 
Hewlett-Packard llaliana Spa 3-4 Tsukuba Suginami-ku TOKYO 168 175, Rue Biomet Condominio Kadereyta 
Corso Svizzera 185 KUMAGAYA, Saitama 360 Tel: (03) 331-6111 75015 Paris Circuito del Mezon No. 186 Desp. 6 
10149 TORINO Tel: (B1/4B5) 24-6563 Telex: 232-2024 YHPTOK FRANCE Col. Del Prado • 76030 
Tet 011/744044 Fax: (B1/4B5) 24-9050 Tel: (1) 45 310906 QAO, Mexico 
Fax: 011/7710B15 Yokogawa Hokushin Electric Corp. 

Yokogawa-Hewlett-Packard Lid. (YEW) Tix: 203376 Tel: 463-6-02-71 

IVORY COAST Shin-Kyoto Center Bldg. Shinjuku-NS Bldg. 10F Fax:(1)4531091B Hewlett-Packard de Mexico, 

Ste lvoirienne des Techniques 614 Higashi-Shiokoji-cho 9-32 Nokacho 2 Chome S.A. de C.V. 

de l'lnlormatique Karasuma-Nishi-lru, Shiokoji-Dori Shinjuku-ku MALAWI Monti Morelos No. 299 

lmmeuble C.N.A. - Se etage Shimogyo-Ku. KYOTO, 600 TOKYO, 163 Systron (Private) Lid. Fraccionamiento Loma Bonita 45060 

Ave,nue General de Gaulle Tel: (B 1/75) 343-0921 Tel: (03) 349-1B59 Manhattan Court GUADALAJARA, Jalisco 

P.O. Box 161 Fax: IB1/75) 343-4356 Telex: J275B4 61 Second Street Tel: 152/36) 3146 00 

ABIDJAN01 
P.O. Box 345B Telex: 06B4 166 ECOME 

Yokogawa-Hewlett-Packard Ltd. Yokogawa-Hewlett-Packard Ltd. HARARE 
Tel: 32 12 27 Milo Mitsui Bldg. Toyoda-Tokyo-Kaijo Bldg. Zimbabwe Hewlett-Packard de Mexico, 
Teh!x: 22149 1-4-73, Sanno-Maru 1-179 Miyuki-Hon-Cho Tel: 739BB1/7398B5 S.A. de C.V. 

En~iineering Business Concept (E.B.C.) MITO, lbaraki 310 TOYODA 473 Telex: 4122 Monte Pelvoux No. 111 

An(1le Avenue J. Anoma et Bd. Tel: (Bl/292) 25-7470 Tel: (Bl/565) 27-5611 Fax: 70 20 OB Lomas de Chapullepec 

R9pubtique Fax: (81/292) 31-6589 Yokogawa-Hewlett-Packard Ltd. 
11000 MEXICO, D.F. 

OB 13.P. 323ABIDJANOB Yokogawa-Hewlett-Packard Ltd. Chiyodaseimei-Utsunomiya Bldg. MALAYSIA Tel: (52/5) 596 79 33 

Tel: 32 50 24, 41 4B 70 Nagano-T okyokaijyo Bldg. 2-3-1, Ohdori, UTSUNOMIYA, Tochigi- Hewlett-Packard Sales (Malaysia) 
Fax: (52/5) 596 42 OB (Ext 3231) 

Fax: 35 37 90 1081, Minamiagata-Machi Shi320 Sdn. Bhd. Hewlett-Packard de Mexico, 
Nagano-Shi, NAGANO, 380 Tel: (B1/2B6) 33-1153 9th Floor S.A. de C.V. 

JAPAN Tel: IB1/262) 24-B012 Fax: (61/2B6) 33-1175 Chung Khiaw Bank Building Czda. def Vaffe 
Yo~:ogawa-Hewlett-Packard Ltd. Fax: IB1/262) 24-B016 Yokogawa-Hewlett-Packard Lid. 

46, Jalan Raja Laut 409 Ole. 4th Piso 
Nihon-Seimei Akita 50350 KUALA LUMPUR, MALAYSIA Colonia del Valle 
Chuo-Dori Bldg. 

Yokogawa-Hewlett-Packard Ltd. No. 2 Yasuda Bldg. 
Tel: (60/3) 29B-6555 Municipio de Garcia 

4-2-7 Naka-dori 
Nagoya Kokusai Center Building 2-32-12, Tsuruyo-cho 

Fax: (60/3) 291-5495 66220 NUEYO LEON 
AKITA,010 

1-47-1, Nagono, Nakamura-ku Kanagawa-ku, YOKOHAMA 221 
Tel: B3-7B-42-40 

Tel: (B1/1BB) 36-5021 
NAGOYA, AICHI 450 Tel: (B1/45) 312-1252 Protel Engineering 

Telex: 3B2410 HPMY 
Tel: (B1/52) 571-5171 Fax: (81/45) 311-B32B P.O.Box 1917 

Ya~:ogawa-Hewlett-Packard Ltd. Fax: (B 1/52) 565-0B96 Lot 6624, Section 64 Hewlett-Packard Co. 
152-1,0nna 

Yokogawa-Hewlett-Packard Ltd. KENYA 23/4 Pending Road Latin America Region 
ATllUGI, Kanagawa, 243 

Sai-Kyo-Ren Building ADCOM Lid., Inc., Kenya Kuching, SARAWAK Customer Support Center 
Tel: (Bl/462) 25-0031 

1-2 Dote-cho P.O. Box 30070 Tel: 36299 720B N.W. 31st St. 
Fax: (Bl/462) 25-0064 

OOMIYA-SHI SAITAMA 330 NAIROBI Telex: 70904 PROMAL MA MIAMI, FL 33122 

Yo~:ogawa-Hewlett-Packard Ltd. Tel: (04B6) 45-B031 Tel: 331955 Cable: PROTELENG United States 

3-1 Motochiba-Cho Telex: 22639 Tel: (305) 599-0465 

CHIBA, 2BO 
Yokogawa-Hewtett-Packard Ltd. MALTA Telex: 441603 HPMIAMI 

Tel: (Bl/472) 25-7701 
Chuo Bldg., 5-4-20 Nishi-Nakajima KOREA R.T.I. Fax: 599-0277 

Fax: (Bl/472) 21-03B2 4-20 Nishinakajima, 5 Chome, Samsung Hewlett-Packard Co. Ltd. 175, Rue Biomet Hewlett-Packard de Mexico, 
Yodogawa-ku Dongbang Yeoeuido Building 75015 PARIS S.A. de C.V. 

Yo~:ogawa-Hewlett-Packard Ltd. OSAKA,532 36-1 Yeoeui Do-Dong France Blvd. lndependencia No. 2000 Ole. Oai-3 Hakata-Kaisei Bldg. Tel: (Bl/6) 304-6021 Youngdeungpo-Ku Tel: (1) 45 310906 OteZerpiso 1-3-6 Hakata-eki Minami Fax: (B1/6) 304-0216 SEOUL, 150 Telex: 203376 Co 1 Estrella Hal:ata-Ku, FUKUOKA B12 
Yokogawa-Hewlett-Packard Ltd. Tel: (B2/2) 7B4-4666, 7B4-2666 Fax: (1) 45 31 0918 27010 TORREON, COA. Tel: (81192) 472-6731 
1-27-15, Yabe Fax: (B2/2) 7B4-70B4 Tel: (52/171) B 22 01 

Yo~:ogawa-Hewlett-Packard Ltd. SAGAMIHARA Kanagawa, 229 Telex: 25166 SAMSAN K MAURITANIA 
Nihon-Dantai-Seimei- Tel: (81/427) 59-1311 R.T.I. MOROCCO 
Koriyama Bldg. 

Yokogawa-Hewlett-Packard Ltd. 
KUWAIT 175, Rue Biomet Sicotel 

21-10 Toramaru-Cho, Al-Khaldiya Trading & Contracting 75015 PARIS Complexe des Habous 
Kor~ama FUKUSHIMA, 963 

Hamamtsu Motoshiro-Cho Dalchi 
P.O. Box 630 France 

Seimei Bldg 219-21, Motoshiro-Cho Tour C, avenue des Far 
Tel: (Bl/249)39-7111 

Hamamatsu-shi 
SAFAT 13009 Tel: (1) 45 310906 CASABLANCA 01 
Tel: 242 49 10, 24117 26 Tix: 203376 

Yo~:ogawa-Hewlett-Packard Ltd. SHIZUOKA, 430 Tel: 3122 70 

Ya~1uda-Seimei Hiroshima Bldg. Tel: (Bl/534) 56-1771 
Telex: 224B 1 AREEG KT Fax: (1) 45 3109 1B Telex: 27604 
Cable: VISCOUNT 6-11, Hon-dori, Naka-ku Fax: (Bl/534) 552371 MAURITIUS R.T.I. 

HIROSHIMA, 730 
Yokogawa-Hewfett-Packard Ltd. LEBANON R.T.I. 175, Rue BJomel 

Tel (B1/B2)241-0611 
Shinjuku Daiichi Seimei Bldg. Computer Information Systems S.A.L 175, Rue Biomet 75015PARIS 

Fa>:: (B 1/B2) 241-0619 
Nishi Shinjuku 2-7-1, Chammas Building 75015 PARIS France 

Yol:ogawa-Hewlett-Packard Lid. Shinjuku-ku,TOKYO 163 P.O. Box 11-6274 France Tel: (1) 45 310906 

lssoi Bldg. Tel: (B1/3) 348-4611 DORA BEIRUT Tel:(1)45310906 Tix: 203376 

2-3-17 Takezono, Tsukuba Fax: (8113) 348-7969 Tel: 89 3113, 58 18 35 Telex: 203376 Fax:(1)4531091B 

IBARAGI, 305 
Yokogawa-Hewfett-Packard Ltd. Telex: 42309 chacls le Fax:(1)4531091B Socotren Maroc 

Yol<ogewa-Hewlett-Packard Ltd. 9-1, Takakura-cho Fax: 5818 34 164, Boulevard D' Ania 

Mlto Mitsui Bldg. Hechioji-shi, TOKYO, 192 MEXICO CASABLANCA 

1-4-73, Senno-maru Tel: Bl-426-42-1231 LUXEMBOURG Hewlett-Packard de Mexico, Tel: 36 08 B4, 36 01 77 

Mite, IBARAlll 310 Hewlett-Packard Belgium S.A.IN.V. S.A. de C.V. Telex: 23940 

Tel: (811292) 25-7470 
Yokogawa-Hewlelt-Packard Ltd. Blvd de la Woluwe, 100 Rio Nlo No. 4049 Desp. 12 
Tokyo-Nissam-Mlnato Bldg. Woluwedal Fracc. Cordoba NETHERLANDS 

Yol<ogawa-Hewlett-Packard Ltd. 1-6-34 Kanan, Minato-Ku B· 1200 BRUSSELS JUAREZ, Mexico Hewlett-Packard Nederland 
T01¥B Building 2-2-3 TOKYO 108 Tel: (32/2)761-3111 Tel: 161·3· 15-62 Startbaan 16 
Kaigan-dori, Chuo-ku Tel: (81/3) 458-5411 Telex: 23-494 paloben bnJ 11B7 XR AllSTELYEEN 
KCIBE,650 Tel: (31/20) 5476911 
Tel: (Bl/78) 392-4791 

Telex: 13 216 HEPA NL 
FBl:: (81178) 392-4839 Fex: (31120) 471825 



Hewlett-Packard Nederland B.V. PAKISTAN Hewlett-Packard Puerto Rico SINGAPORE SWEDEN 
Bongerd 2 Mushko & Company Ltd. 101 Munoz Rivera Avenue Hewlelt-Packard Singapore Ltd. Hewlett-Packard Sverige AB 
NL 2900AA CAPELLE AID IJSSEI. House No. 16, Street No. 16 Esu. Calle Ochoa 1150 Depot Road Ostra Tullgatan 3 
Tel: 31-20-51-6444 Sector F-613 HATO REY, 00918 SINGAPORE, 0410 20011 MALMO 
Telex: 21261 HEPAG NL ISLAMABAD M (809) 754-7800 Tel: (65) 273 7388 Box 6132 

Hewlett-Packard Nederland B.V. Tel: 824545 Fax: (65) 278 8990 Tel: (46/40) 702 70 

Pastoor Petersstraat 134-136 lelex: 54001 Muski Pk QATAR Telex: (854) 17886 (via SpAnga 

P.O. Box 2342 Cable: FEMUS Islamabad Qatar Datamation Systems SOUTH AFRICA oflice) 

NL 5600 CH EINDHOVEN P.O. Box 350 Hi Performance Systems (Ply.) Ltd. Fax: (46/40) 9774 18 
Mushko & Company Ltd. 

DOHA P.O. Box 120, Howard Place Tel: 31-40-32-6911 Oosman Chambers Hewlett-Packard Sverige AB 
Telex: 51484 hepae nl Tel: 4132 82 CAPE TOWN 7450 Elementvagen 16 Abdullah Haroon Road 

Tix: 4833 Tel: (27/21) 53·7954 Fax: (31/40) 446546 KARACHI 0302 S-7022 7 iiREBRO Fax: 42 63 78 Fax: (27/21)53-5119 Tel: 524131, 524132 Tel: (49/19) 10 48 80 
NEW ZEALAND Telex: 2894 MUSKO PK 

REUNION ISLAND Hi Performance Systems (Ply.) Ltd. Telex: (854) 17886 (via SpAnga oflice) 
Hewlell-Packard (N.Z.) Ltd. Cable: COOPERATOR Karachi 

R.T.I. 
Private Bag Wendy,yood Hewlett-Packard Sverige AB 5 Owens Road 

175, Rue Biomet 
SANDTON 2144 Skalholtsgatan 9, Kista P.O. Box 26-189 PANAMA 

75015 PARIS 
Tel: (27/11) 802-5111 P.O. Box 19 Epsom, AUCKLAND Electronico Balboa, SA France 
Fax: (27I11) 802-6332 S-16493 KISTA Tel: (64/9) 605-651 Calle Samuel Lewis, Ed. Alfa 

Tel: (33/1) 45310906 Tel: 46/8/750-200 Fax: (64/9) 600-507 Apartado 4929 Telex: 42/203376 SPAIN Tele" (854) 17886 
Hewlett-Packard (N.Z.) Ltd. PANAMA CITY Hewlett-Packard Espafiola, S.A. Telelax: (08) 7527781 
186-i9o Willis Street Tel: 9-011-507-636613 RWANDA Avda. Diagonal, 605 

Hewlett-Packard Sverige AB P.O. Box 9443 Telex: 368 3483 ELECTRON PG 08028-BARCELONA 
R.T.I. 

Tel: (34/3) 401 91 00 Box 266 WELLINGTON 175, Rue Biomet Tooasgalan 1A Tel: (64/4) 820-400 PERU 75015 PARIS 
Telex: 52603 hpbee 

S-42123 VASTRA·FROLUNOA Fax: (64/4) 843-380 Gia Electro Medica S.A. (ERMED) France Bilbao (Vizcaya) Sales (Gothenburg) 
Los Flamencos 145, Ole. 301/2 Tel: (33/ 1) 45310906 Hewlett-Packard Espafiol, S.A. Tel: (031) 891000 NIGER San Isidro Telex: 421203376 Avda. Zugazarte, B Telex: (854) 17886 (via SpAnga 

S.l.T.E.L. Casilla 1030 Fax: (1) 45 31 09 18 48930- Las Arenas - VIZCAYA office) 
lmmeuble le General LIMA 1 Peru Hewlett-Packard Espafiola, S.A. Avenue General de Gaulle Tel: 9-011-511-4-414325, 41-3705 SAUDI ARABIA Grla. N-VI, Km. 16, 500 SWITZERLAND 
PO Box 161 Telex: 39425257 PE PB SIS Modern Electronics Establishment Las Rozas Hewlett-Packard (Schweiz) AG ABIDJAN01 P.O. Box 281 E·MADRID Clarastrasse 12 Ivory Coast 

PHILIPPINES Thuobah Tel: (34/1) 6370011 GH-4058 BASEL Tel: 32 12 27 AL·KHOBAR 31952 
The Online Advanced Systems Corp. Telex: 23515 HPE Tel: (41161) 681 59 20 Telex: 22149 Tel: 895-1760, 895-1764 Fax: (41161) 681 98 59 2nd Floor, Electra House 

Telex: 671106 HPMEEK SJ Hewlett-Packard Espafiola, S.A. 
NIGERIA 115-117 Esteban Street 

Gable: ELEGTA AL-KHOBAR Avda. S. Francisco Javier, SIN Hewlett-Packard (Schwelz) AG 
Management Information Systems Ltd. P.O. Box 1510 Planta 10. Edificio Sevilla 2 7, rue du Bois-du-Lan 
3 Gerrard Road, lkoyi Legaspi Village, Makati Modern Eleetronics Establisllment E-SEVILLA S, SPAIN Case postale 365· 1366 
LAGOS Melro MANILA P.O. Box 1228 Tel: (34154/64) 4454 GH-1217 MEYRIN 1 
Tel: 68 08 87 Tel: 815-38-10 (up to 16) Redec Plaza, 6th Floor Telex: 72933 Tel: (41122) 7804111 
Telex: 23582 Telex: 63274 ONLINE PN JEDD AH Telex:27333 HPAG CH 
Fax: 68 54 87 Tel: 644 96 28 Hewlett-Packard Espaiiola, S.A. 

PORTUGAL Telex: 4027 12 FARNAS SJ Isabel La Catolica, 8 Hewlell-Packard (Schwoiz) AG 
46004 VALENCIA All mend 

NORTHERN IRELAND Mundinter lntercambio Gable: ELEGTA JEDDAH 
Mundial de Commercio Tel: (34/6) 351 59 44. GH-8967 WIDEN 

See United Kingdom Modern Electronics Establishment Telex: 63435 Tel:(41157)321111 Avenida Antonio 2761 P.0.Box 22015 Fax: (34/6) 35159 44 Telex: 53933 HPAG CH LISBON RIYADH 11495 Fax: (41157)321475 
NORWAY Tel:532131,532137 Tel: 4 763030 Hewlett-Packard Espafiola, S.A. 

Hewlett-Packard Norway A/S Telex: 16691 Telex: 402040 MEERYD SJ Avda. de Zugazarte, 8 SYRIA 
Oesterndalen 16-18 CPC lnstrumentacao 48930 - Las Arenas 

Middle East Electronics 
P.O. Box 34 Torre de Santo Antonio SCOTLAND VIZCAYA 

P.O.Box 2308 
N-1345 OESTERAAS rue Gregorio Lopes, Lote Tel: (34/4) 464 32 55 

Abu Aumaneh 
Tel: (4712) 24-6090 Restelo 

See United Kingdom Telex: 33032 
DAMASCUS 

Telex: 76621 HPNAS N 1400 LISBON 
SENEGAL SUDAN 

Tel: 33 45 92 
Tel: 617343/44145/46 Telex: 411771 Meesy Hewlett-Packard Norway A/S 
Telex: 27432/26054 2SC Mediterranean Engineering & 

Boemergt. 42 
Fax: 617345 10, rue Tolbiac Trading Co., Ltd. TAIWAN Box 2470 B.P. 3716 P.O. Box 1025 

N-5037 SOLHEIMSVIK G.P.G.S.I. DAKAR R.P. KHARTOUM Hewlett-Packard Taiwan Ltd. 
Tel: (5/29) 10 72 Rua de Costa Cabral 575 (Please contact RT.I. France.) Tel:(249)41184 

Taipei Office 
4200 PORTO Tel: (221) 222248 Telex: 24052 

8th Floor, Hewlett-Packard Building 

OMAN Tel: 493122 Telex: 906/671 337 Fu Hsing North Road 

Suhail & Saud Bahwan Telex: 26054, 27432 R.T.I. TAIPEI 

P.0.Box 169 Fax: 48 87 21 R.T.I. 175, Rue Biomet Tel: (02) 712--0404 

MIJSCATISUUAHATE OF OMAN 
175, Rue Biomet 75015PARIS Telex: 24439 HEWPAGK 

Tel: 7937 41 PUERTO RICO 75015 PARIS France Gable: HEWPAGK Taipei 

Telex: 3585 mb Hewlett·Packard Puerto Rico 
France Tel:(1)45310906 

Hewlett.Packard Taiwan Ltd. 
Fax: 79 6158 Box4048 

Tel: 45310906 Tix: 203376 
THM OHice 

Aguadilla. PR 00fi05 
Telex: 203376 Fax: (1) 45 31 09 18 

2, Huan Nan Road lmtac LLC Fax: (1) 45 31 09 18 
P.O. Box 9196 Tel: (809) 891-5235 CHUNG LI, Taoyuan 

MINA AL FAHALJSULTANATE Tel: (034) 929~6 

OF OMAN 
Tel: 70-77-27, 70-77-23 
Telex: 3865 T awoos On 



~;ALES OFFICES 
A.rranged alphabetically by country (cont'd) 

TJUWAN (Cont'd) TURKEY Hewlett-Packard Ltd. NORTHERNIRELAND California 
E.M.A. Customer Sales & Support Hewlett-Packard (Ireland} ltd. Hewlett-Packard Co. 

Hewlett-Packard Taiwan Ltd. 
Mediha Eidem Sokak No. 41/6 Building 1, Filion Road Carrickfergus Industrial Centre 26701 W. Argoura Rd. 

Taichung Office 
Yenisehir Stoke Gifford 75 Belfast Road, Carrickfergus CALABASAS, CA 91302 

5Fl •. 67, Sec. 3. 
ANKARA BIUSTOL, BS 12 6QZ CO. ANTRll BT38 8PM Tel: (818) 880-3400 

Wen-Hsin Road, 
Tel: 1314695. 131 9175 Tel: (44/272) 236000 Tel: 09603 67333 Fax: (818) 880-3437 

TAICHUNG 
Telex; 46912n emsetr 

Tel: (04/ 254-120 I Hewle1t-Packard Ltd. UnitS Hewlett-Packard Co. 
Cable: EMA TRADE ANKARA Oakfield House, Oakfield Grove Bridgewood House 353 Lakeside Dr 

Hewlett-Packard Taiwan Ltd. Hewlett-Packard Bllgisayar Ve Olcum Clitton BRISTOL, Avon BS8 2BN Newforge lane FOSltR CITY, CA 94404 
Kaohsiung Office Sistemreri A.S. (Headquarter) Tel: 44-272-736 806 Malone Road Tel: (415/ 378-8400 
11/F, 456. Chung Hsiao 1st Road 

Mesrutiyet Mah. 19 Mayis Cad. Telex: 444302 BELFAST BT95 NW Fax: (415) 378-8405 
KAOHSIUNG 

Nova-Baran Plaza Kat 11-12 Tel: (353/232) 664-851 
Tel: (07) 2412318 Hewlett-Packard Ltd. Hewlett-Packard Co. 

SISLI / ISTANBUL 9 Bridewell Place Fax: (353/232) 665-619 1907 North Gateway Blvd. 

TANZANIA 
Tel: 175 29 70 LONDON EC4V 6BS FRESNO, CA 93727 
Telex: 39150 Tel: (44/583) 6565 

SCOTLAND 
Tel: (209/ 252-9652 Adc:om Ltd, Inc. Kenya Fax: 175 29 92 Fax: (44/583} 65B5. Ext 4713 

Hewlett-Packard Ltd. 
Fax: (209) 456-9302 P.O. Box 30070 1/3 Springburn Place 

NAIROBI Hewlett-Packard Bilgisayar Ve Olcum Hewlett-Packard Ltd. College Milton North Hewlett-Packard Co. 
Kenya Slstemleri A.S. Heathside Park Rd. EAST KILBRIDE, G74 5NU 1421 S. Manhattan Av. 
Tel: 33 19 55 Paris Caddesi No 3 Cheadle Healh, Stockport Tel: 035-52-49261 FULLERTON, CA 9263 I 
TelE!X: 22639 Diare9 GB-MANCHESTER SK3 ORB Fax: 03552-35929 Tel: (714) 999-6700 

06670 ANKARA Tel: (44/61)428-0828 Telex: 779615 Fax: (714) 778-3033 
THAILAND Tel: 125 83 13 Telex: 668068 
Uniinesa Co. Lid. Telex: 46180 Fax: 4955009 

Hewlett-Packard Ltd. Hewlett-Packard Co. 

2540 Sukumwit Avenue Fax: 125 47 45 SOUTH QUEENSFERRY 7408 Hollister Ave. #A 
Hewlett-Packard Lid. West Lothian, EH30 9TG GOLETA,CA93117 

Bangna 
UGANDA Harman House Tel: 031-331-1188 Tel: (805) 685-6100 

BANGKOK 10260 
No. 1 George St. Fax: 031-331-7412 Fax: (805} 685-6163 

Tel: 662-398-6953 Adcom Ltd, Inc. Kenya 

Te1e~x: 84439 Simonco TH PO Box 30070 Uxbridge, 
Hewlett-Packard Co. 

Cable: UNIMESA Bangkok NAIROBI GB-MIDDLESEX UBS 1YH UNITED STATES 9800 Muirlando Ave. 
Kenya Tel: (44/895) 72020 Hewlett-Packard Co. IAVINE, CA 92718 

TOGO Tel: 33 19 55 Telex: 893135 Customer Information Center Tel: (714) 472-3000 
Fax: 73684 Tel: (800) 752-0900 

S.l.T.E.L. Telex: 22639 Fax: (714) 581-3607 (Direct Dial only) 

lmmeuble le General Hewlett-Packard Lid. Hours: 6:00 AM to 5:00 PM 
Hewlett-Packard Co. 

Avenue General de Gaulle UNITED ARAB Pontefract Road Pacific Time 
2525 Grand Avenue 

P.O. Box 161 EMIRATES NORMANTON, Alabama LONG BEACH, CA 908 I 5 
ABJl)JAN 01 Emitac Ltd. west Yorkshire WF61RN 

Hewlett-Packard Co. Tel: (213/ 498-1111 
lvorJ Coast P.O. Box 1641 Tel: (44/924) 695-566 

2100 Riverchase Center Fax: (213) 494-1986 
Tel: 32 12 27 SHARJAH Fax: (44/924) 896-691 

Building 100 - Suite 118 
Telex: 22149 Tel: 591181 Telex: 557355 

BIRMINGHAM, AL 35244 
Hewlett-Packard Co. 

Telex:48710 EMITAC EM Hewlell-Packard Ltd. Tel: (205) 988-0547 
5651 West MancheS1er Ave. 

Societe Africaine De Promotion 
Cable: EMIT AC SHARJAH LOS ANGELES, CA 90045 

lmmeubre Sageb The Quadrangle Fax: (205) 988-5308 Tel: (213) 337-8000 
Rue d'Atakpame Emitac Ltd. 106-118 Stalion Road 

Hewlett-Packard Co. Fax: (213) 337-8338 
P.O. Box 4150 P.O. Box2711 REDHILL, Surrey AH11PS 

620 Discovery Dr. 
LOlllE ABU DHABI Tel: 44·737-686-55 

HUNTSVILLE, AL 35806 
HewJell-Packard Co. 

Tel: 21-62-88 Tel: 820419-20 Telex: 947234 
Tel: (205) 830-2000 

321 E. Evelyn Ave. 

Telex: 5357 Cable: EMITACH ABUDHABI Hewlett-Packard Ltd. Fax: (205) 830-1427 
Bldg. 330 
MOUNTAIN VIEW, CA 94039 

Emitac Ltd. Avon House 
Tel: (415) 694-2000 TRINIDAD & TOBAGO P.O. Box 8391 435 Stratford Road Alaska 
Fax: (4151694-0600 Caritlbean Telecoms Ltd. DtJBAI, Shirley. SOLIHUl.L, West Midlands Hewlett-Packard Co. 

Corner McAllister Street & Tel: 377591 B90 4BL 4000 Old Seward Highway Hewlett-Packard Co. 
Eastern Main Road, Laventille Tel: 44-21-745-8800 Suite 101 5161 Lankershim Blvd. 
P.O. Box 732 Emitac Ltd. Telex: 339105 ANCHORAGE, AK 99503 NORTH HOLLYWOOD, CA 91601 
PORT-OF·SPAIN P.O. Box473 Tel: (907) 563-8855 Tel: (818) 505-5600 
Tel: 624-4213 RAS AL KHAIMAH Hewlett·Packard Lid. 

Fax: (907) 561-7409 Fax: (818) 505-5875 
Telex: 22561 CARTEL WG Tel: 28133, 21270 Heathside Park Road 

Cable: CARTEL. POAT OF SPAIN Cheadle Heath. Stockport Arizona Hewlett-Packard Co. 

UNITED KINGDOM Cheshire SK3 ORB Hewlett-Packard Co. 5725 W. Las Positas Blvd. 
Computer and Controls Ltd. Tel: (44/61/ 428-0828 8080 Pointe Parkway West PLEASANTON, CA 94566 
P.O. Box51 ENGLAND Fax: (44161) 495-.5009 PHOENIX, AZ 85044 re1: (415) 460-0282 
1 Taylor Street Hewlett-Packard ltd. Telex: 668068 Tel: (602) 273-8000 Fax: (415) 460-0713 
PORT·OF·SPAIN Customer Information Centre Hewlett-Packard Ltd. Fax: (602) 273-8080 Hewlett~Packard Co. Tel: (809} 622-77191622-7985 King St Lane Harman House 4244 So. Market Court, Suite A Tele<: 38722798 COMCON WG Winnersh, Wokingham No. 1 George Street 

Hewlett-Packard Co. 
SACRAMENTO, CA 958J4 LOOGO AGENCY 1264 GB-BERKSHIRE RGI I SAR UXBRIDGE, Middlesex UBS 1YH 

3400 East Britannia Dr. 
rel: (9161929-7222 

Tel: (44/734) 784774 Bldg. C, Suite 124 

TUNISIA Telex: 847178 
Tel: (44/895) 72020 TUCSON, AZ 85706 Fax: (916) 927-7152 

Precision Electronique Fax: 777285 
Fax: (44/895) 73684 Tel: (602) 573-7400 Hewlett-Packard Co. 

5, rue de Chypre Hewlett-Packard Ltd. Fax: (602) 573-7429 9606 Aero Drive 
Mutuellevllle Hewlett-Packard Ltd. King Street Lane SAN DIEGO, CA 92123 
IOO<: TUNIS BELVEDERE Miller House Winnersh, WOKINGHAM Arkansas Tel: (619) 279-3200 
Tuni15ia The Ring, BRACKNELL Berkshire RG11 SAR Hewlett-Packard Co. Fax: (619) 268-8487 
rel:"18 50 37 Berkshire AG121XN Tel: (44/734) 784774 10816 Executive Center Dr 

Tix: 13238 Tel: (44/344) 424-898 Fax: (441734) 777285 Ext 52285 Conway Bldg. Suite t 16 
Fax: 144/344)860015, Ext 56023 LlmE ROCK, AA 72211 

Tel: (501) 225-7178 
Fax: (501) 221-3614 



EJ 
Hewlett-Packard Co. Georgia Hewlett-Packard Co. Minnesota Hewlett-Packard Co. 
50 Fremon! St. Suite 200 Hewlett-Packard Co. 4201 Corporate Dr. Hewlett-Packard Co. 130 John Muir Dr. 
SAN FRANCISCO, CA 94105 2015 Soulh Park Place WEST DES MOINES, IA 50265 2025 W. Larpenteur Ave. AMHERST, NY 14228 
Tel: (415) 882-6800 ATLANTA, GA 30339 Tel:(515)224-1435 ST. PAUL, MN 55113 Tel: (716) 689-3003 
Fax: (415) 882-6805 Tel: (404) 955-1500 Fax: (515) 224-1870 Tel: (612) 644-1100 Fax: (716) 636-7034 

Hewlett-Packard Co. Fax: (404) 980-7669 
Kansas 

Fax: (612) 641-9787 Hewlett-Packard Co. 
3003 Scott Boulevard Hewlett-Packard Co. Hewlett-Packard Co. Mississippi 

200 Cross Keys Office Park 
SANTA CLARA, CA 95054 3607 Parkway Lane FAIRPORT, NY 14450 

North Rock Business Park Hewlett-Packard Co. Tel: (716) 223-9950 Tel: (408) 988-7000 Suite 300 3450 N. Rock Rd. 800 Woodland Parkway, Suite 101 Fax: (408) 988-7103 NORCROSS, GA 30092 Suite 300 RIDGELAND, MS 39157 
Fax: (716) 223-6331 

Hewfelt-Packard Co. Tel: (404) 448-1694 WICHITA, KS 67226 Tel: (601)957-0730 Hewlett-Packard Co. 
5280 Valentine Rd. Suite 205 Fax: (404) 246-5206 Tel: (316) 636-4040 Fax: (601) 957-2515 7641 Henry Clay Blvd. 
VEllTURA, CA 93003 Fax: (316) 636-4504 LIVERPOOL, NY 13088 
Tel: (805) 658-6898 Hawaii Missouri Tel: (315) 451-1820 
Fax: (805)650--0721 Hewlett-Packard Co. Kentucky Hewlett-Packard Co. Fax: (315) 451-1820 x 255 

Pacific Tower Hewlett-Packard Co. 13001 Hollenberg Drive Hewlett-Packard Co. Colorado 1001 Bishop St. 305 N. Hurstbourne Lane, BRIDGETON 63044 
No. 1 Pennsylvania Plaza 

Hewlell-Packard Co. Suile 2400 Suite 100 Tel: (314)344-5100 
55th Floor 

2945 Center Green Court South HONOLULU, HI 96813 LOUISVILLE, KY 40222 Fax: (314) 344-5273 
34th Street & 7th Avenue 

Suite A Tel: (808) 526-1555 Tel: (502) 426-0100 
Hewlett-Packard Co. MANHATTAN NY 10119 

BOULDER, CO 80301 Fax: (808) 536-7873 Fax: (502) 426-0322 
6601 Winchester Ave. Tel: (212)971-0800 

Tel: (303) 938-3065 
Louisiana KANSAS CITY, MO 64133 Fax: (212) 330-6967 

Fax: (303) 938-3025 Idaho Tel: (816) 737-0071 Hewlett-Packard Co. Hewlett-Packard Co. 
Hewlett-Packard Co. Hewlett-Packard Co. 160 James Drive East Fox: (816) 737-4690 

2975 Wes1chesler Ave 
24 Inverness Place, East 11309 Chinden Blvd. ST. ROSE, LA 70087 PURCHASE, NY 10577 
ENGLEWOOD, CO 80112 BOISE, ID 83714 Tel: (504) 467-4100 Montana 

Tel: (914)935-6300 
Tel: (303) 649-5000 Tel: (208) 323-2700 Fax: (504) 467-4100 x 291 Hewlett-Packard Co. 

Fax: (914) 935-6497 
Fax: (303) 649-5787 Fax: (208) 323-2528 13001 Hollenberg Drive 

Maryland BRIDGETON, MT 63044 Hewlett-Packard Co. 
Connecticut Illinois Hewlett-Packard Co. Tel: (314) 344-5100 Executive Square Office Bldg. 
Hewlett-Packard Co. 

Hewlell-Packard Co. 3701 Koppers Stree! Fax: (314) 344-5273 66 Middlebush Rd. 
3 Parkland Dr. 

2205 E. Empire St. BALTIMORE, MD 21227 WAPPINGERS FALLS, NY 12590 
DARIEN, CT 06820 

BLOOMINGTON, IL 61704 Tel: (301)644-5800 Nebraska Tel: (914) 298-9125 
Tel: (203) 656-0040 

Tel: (309) 662-9411 Fax: (301) 362-7650 Hewlett-Packard Fax: (914) 298-9154 
Fax: (203) 656-5563 11626 Nicholas St. 

Fax: (30S) 662-0351 Hewlett-Packard Co. OMAHA, NE 68154 Hewlett-Packard Co. 
Hewle11-Packard Co. 

Hewlell-Packard Co. 2 Choke Cherry Road Tel: (402) 493-0300 3 Crossways Park West 
115 Glaslonbury Blvd 

525 W. Monroe St., Suite 1308 ROCKVILLE, MD 20850 Fax: (402) 493-4334 WOODBURY, NY 11797 
GLASTONBURY, CT 06033 

CHICAGO, IL 60606 Tel: (301)948-6370 Tel: (516) 682-7800 
Tel: (203) 633-8100 

Tel: (312)930-0010 Fax: (301) 948-5986 New Jersey Fax: (516) 682-7806 (2) 
Fax: (203) 659-6087 

Fax: (312) 930-0986 Hewlett-Packard Co. 
Massachusetts 120 W. Cenlury Road North Carolina 

Florida Hewlett-Packard Co. Hewlett-Packard Co. PARAMUS, NJ 07653 Hewlett-Packard Co. 
Hewlett-Packard Co. 1200 East Diehl Road 1775 Minuteman Road Tel: (201) 599-5000 305 Gregson Dr. 
5900 N. Andrews, Suite 100 NAPERVILLE, IL 60566 ANDOVER, MA 01810 Fax: 1201) 599-5382 CARY, NC 27511 
FORT LAUDERDALE, FL 33309 Tel: (312) 357-8800 Tel: (508) 682-1500 Tel: (919) 467-6600 
Tel: (305) 938-9800 Fax: (312) 357-9896 Fax: (508) 794-2619 Hewlett-Packard Co. Fax: (919) 460-2296 
Fax: (305) 938-2293 

Hewlett-Packard Co. 
10 Sylvan Way (919) 460-2297 

Hewlett-Packard Co. PARSIPPANY, NJ 07054 
Hewlett-Packard Co. 5201 Tollview Drive 29 Burlington Mall Rd. Tel: (201) 682-4000 Hewlett-Packard Co. 
6800 South Point Parkway ROLLING MEADOWS, IL 60008 BURLINGTON, MA 01803-4514 Fax: (201) 682-4031 P.O. Box 240318 
Suite301 Tel: (312) 255-9800 Tel: (617) 270-7000 CHARLOTTE, NC 28224 
JACKSONVILLE, FL 32216 Fax: (312) 259-5878 Fax: (617) 221-5240 Hewlett-Packard Co. Tel: (704) 527-8780 
Tel: (904) 636-9955 20 New England Av. Fax: (704) 023-7857 
Fax: (904) 636-9955 Indiana Michigan PISCATAWAY, NJ 08854 

Hewlett-Packard Co. 
Hewlett-Packard Co. 

Hewlett-Packard Co. Hewlett-Packard Co. Tel: (201) 562-8100 
7029 Albert Pick Rd. #100 

255 East Drive, Suite B 
11911 N. Meridian St. 3033 Orchard Vista S.E. Fax: (201) 562-6246 

GREENSBORO, NC 27 409 
MELBOlllME, FL 32901 

CARMEL, IN 46032 GRAii> RAPIDS, Ml 49546 
New Mexico Tel: (919) 665-1800 Tel: (317) 844-4100 Tel: (616) 957-1970 Tel: (407) 729-0704 

Fax:(317)843-1291 Hewlett-Packard Co. Fax: (919) 668-1797 
Fax: (407) 72~557 Fax: (6161956-9022 

7801 Jefferson N.E, Mailing Address 

Hewlett-Packard Co. 
Hewlett-Packard Co. Hewlett-Packard Co. ALBUQUERQUE, NM 87109 PO Box 26500 

6177 Lake Ellenor Drive 
111 E. Ludwig Road 39550 Orchard Hill Place Drive Tel: (505) 823-6100 Greensboro, NC 27426 

ORLANDO, FL 32805 
Sulle 108 NOVI, Ml 48050 Fax: (505) 823-1243 

Tel: (407) 859-2900 
FT. WAYNE, IN 46825 Tel: (313) 349-9200 Ohio 
Tel: (219) 482-4283 Hewlett-Packard Co. Hewlett-Packard Co. 

Fax: (407) 826-9309 Fax: (313) 349-9240 
Fax: (219) 482-9907 1362-C Trinity Dr. 2717 S. Arlington Rd. 

Hewlett-Packard Co. Hewlett-Packard Co. LOS ALAMOS, NM 87544 AKRON44312 
4700 Bayou Blvd. Iowa 560 Kirts Rd. Tel: (505) 662-6700 Tel: (216) 644-2270 
Buildlng 5 Hewlell·Packard Co. Suite 101 Fax: (505) 662-4312 Fax: (216) 644-7415 
PENSACOLA, FL 32503 4050 River Cenl8( Court TROY, Ml 48084 

Tel: (904) 476-8422 CEDAR RAPIDS, IA 52402 Tel: (313) 362-5180 New York Hewlett-Packard Co. 

Fax: (904) 476-4116 Tel: (319) 393-0606 Fax: (313) 362-3028 Hewlett-Packard Co. 4501 Erskine Road 

Fax: (319) 378-1024 5 Computer Drive South CINCINNATI, OH 45242 
Hewlett-Packard Co. ALBANY, NY 12205 Tel: (513) 691·9870 
5550 ldlewild, #150 Tel: (518) 458-1550 Fax: (513)891-0033 
TAMPA, FL 33634 Fax: (518) 458-1550 x 0393 
Tel: (813) 884-3282 
Fax: (813) 889-4445 



SALES OFFICES 
A.rranged alphabetically by country (cont'd) 

UNITED STATES 
(C:ont'd) 

Hewlett-Packard Co. 
Mc•utroffe West Ave. 
COPLEY, OH 44321 
Tel: (216/ 666-7711 
FO!t: (216/ 666-6054 

Hewlett-Packard Co. 
78H7 Washington Village Dr. 
DAYTON, OH 45459 
Tel (513) 433-2223 
Fa>.: (513) 433-8633 

Hewlett-Packard Co. 
9QE:Q Springboro Pike 
MIAMISBURG 45342 
Tel. (513) 433-2223 
Fax: (513) 433-3633 

Hewlett-Packard Co. 
15885 Sprague Road 
SlllONGS'lll.LE, OH 44136 
Tel: (216) 243-7300 
Fax: (216) 234-7230 

Hewlett-Packard Co. 
OnE! Maritime Plaza, 5th Floor 
720 Water Street 
TOLEDO, OH 43604 
Tel: (419) 242-2200 
Fax: (419) 241-7655 

Hewlett-Packard Co. 
675 Brooksedge Blvd. 
WEiffERVILLE, OH 43081 
Tel: (614) 891-3344 
Fax: (614) 891-1476 

O•:lahoma 
Hewlett-Packard Co. 
3525 N.W. 56th St. 
SuiteC-100 
OKLAHOMA CITY, OK 731 t2 
Tel: (405) 946-9499 
Fax: (405) 942-2127 

Hewlett-Packard Co. 
665!i South Lewis, 
Sult1~ 105 
TULSA, OK 74136 
Tel: (918) 481-6700 
Fax: (918) 481-2250 

Or1~gon 
Hewlett-Packard Co. 
925S S. W. Pioneer Court 
WILSONVN.LE, OR 97070 
Tel: (503) 682-8000 
Fax: (503) 682-8155 

Pe1nnsylvania 

Hewlett-Packard CO. 
Hea1herwood Industrial Park 
50 Dorchester Rd. 
P.O. Sox 6080 
HARl!ISBURG, PA 17112 
Tel: 1717) 657-5900 
Fax: (717) 657-5946 

Hewlett-Packard Co. 
111 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
Fax: (412) 963-1300 

Hew!etl-Packard Co. 
2750 Monroe Boulevard 
VALLEY FORGE, PA 19482 
Tel: (215) 666-9000 
Fax: (215) 666-2034 

South Carolina 
Hewlett-Packard Co. 
Brookside Park, Suite 122 
1 Harbison Way 
COLUllSIA,SC 29212 
Tel: (803) 732-0400 
Fax: (803) 732-4567 

Hewlett-Packard Co. 
545 N. Pleasantburg Or. 
Suite 100 
GREENVILLE, SC 29607 
Tel: (803) 232-8002 
Fax: (803) 232-8739 

Tennessee 
Hewlett-Packard Co. 
One Energy Center Suite 200 
PelliSSippi Pkwy. 
KNOXVILLE, TN 37932 
Tel: (615) 966-4747 
Fax: (615) 966-8147 

Hewlett-Packard Co. 
889 Ridge Lake Blvd., 
Suite 100 
MEMPHIS, TN 38119 
Tel: (901) 763-4747 
Fax: (901) 762-9723 

Hewlett-Packard Co. 
44 Vantage Way, 
Suite 160 
NASHVILLE, TN 37228 
Tel: (615) 255-1271 
Fax: (615) 726-2310 

Texas 

Hewlett-Packard Co. 
10535 Harwin Drive 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
Fax: (713) 776-6495 

Hewlett-Packard Co. 
3301 West Royal Lane 
IRVING, TX 75063 
Tel: (214) 869-3377 
Fax: (214) 830-8951 

Hewlett-Packard Co. 
109 E. Toronto, Suite 100 
McALLEN. TX 78503 
Tel: (512) 630-3030 
Fax: (512) 630-1355 

Hewlett-Packard Co. 
930 E. Campbell Ad. 
RICHARDSON, TX 75081 
Tel: (214) 231-6101 
Fax: (214) 699-4337 

Hewlett-Packard Co. 
14100 San Pedro Ave., Suite WO 
SAN ANTONIO, TX 78232 
Tel: (512) 494-9336 
Fax: (512) 491-1299 

Utah 
Hewlett-Packard Co. 
3530 W. 2100 So"th 
SALT LAKE CITY, UT 84119 
Tel: (801) 974-1700 
Fax:(801)974-1780 

Virginia 
Hewlett-Packard Co. 
840 Greenbrier Circle 
Suite 101 
CHESAPEAKE, VA 23320 
Tel: (604) 424-7105 
Fax: (804) 424-1494 

Hewlett-Packard Co. 
4401 Water Front Dr. 
GLEN ALLEN, VA 23060 
Tel: (804) 747-7750 
Fax: (804) 965-9297 

Hewlett-Packard Co. Hewlett-Packard Co. 
9050 Capital of Texas Highway, North 2eoo Electric Road Suite 100 
#290 ROANOKE, VA 24018 
AUSTIN, TX 78759 Tel: (703) 774-3444 
Tel: (512) 346-3855 Fax: (703) 989-8049 
Fax: (512) 338-7201 
Mailing Address 
PO Box 9431 
Auslin, TX 78766-9430 

Hewlett-Packard Co. 
5700 Cromo Dr 
EL PASO, TX 79912 
Tel: (915) 833·4400 
Fax: (915) 581·8097 

Washington 
Hewlett-Packard Co. 
15815 S.E. 31th Slreel 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
Fax: (206) 643-8748 

Hewle1t-Packard Co. 
N. 1225 Argonne Rd 
SPOKANE, WA 99212-2657 
Tel: (509) 922-7000 
Fax: (509) 927-4236 

West Virginia 
Hewlett-Packard Co. 
501 56th Street 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
Fax: (304) 925-1910 

Wisconsin 
Hewlett-Packard Co. 
275 N. Corporate Dr. 
BROOKFIELD, WI 5300f 
Tel: (414) 792-8800 
Fax: (414) 792-0218 

URUGUAY 
Pablo Ferrando S.A.C. e I. 
Avenida Italia 2877 
Casilla de Correo 370 
MONTEVIDEO 
Tel: 59-82-802-586 
Telex: 398802566 

Olympia de Uruguay S.A. 
Maquines de Olicina 
Avda. del Libertador 1997 
Casilla de Correos 6644 
MONTEVIDEO 
Tel: 91-1809, 98-3807 
Telex: 6342 OROU UY 

VENEZUELA 
Analytical Supplies, CA 
Quinta #103 lmpermes 
Av El Centro 
Los Chorros 
Apartado 754 72 
CARACAS 
Tel: 364904, 2394047 
Telex: 26274 CABIC 

Hewlett-Packard de Venezuela C.A. 
Residencias Tia Betty Local 1 
Avenida 3 Y con Calle 75 
MARACAIBO, Estado Zulia 
Apartado 2646 
Tel: 586175669 
Telex: 62464 HPMAR 

YUGOSLAVIA 
Do Hermes 
General Zdanova 4 
YU-11000 BEOGRAD 
Tel:(011)342641 
Tetex: 11433 

Do Hermes 
Celovska 73 
YU-61000 LJUBLJANA 
Tel: (061) 553170 
Telex: 31583 

ZAIRE 
C.l.E. 
Computer & Industrial Engineering 
25 Ave. de 18 Justice Gombe 
Boite Postale 10976 
KINSHASA 
Tel: 32 063, 32 633, 28 251 
Telex: 21552 
Fax: 22 850 

ZAMBIA 
R.J. Tilbury (Zambia) Lid. 
P.O. Box 32792 
LUSAKA 
Tel: 2155 80 
Telex: 40128 

ZIMBABWE 
Field Consolidated (Private) Ltd. 
Systron Division 
Manhattan Court 
61 Second Street 
P.O. Box 3458 
HARARE 
Tel: 7398 81 
Telex: 26241 
Fax: 70 21108 

Please send directory corrections to: 
Test & Measurement Catalog 
Hewrett-Packard Company 
3200 Hillview Avenue 
Palo Alto, CA 94304 
Tel: (415) 857-4706 
Fax: (415) 857 -3880 

September 1989 
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