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PREFACE 
This manual describes the special programming considerations which exist when 
REMOTE/250 is added to the HP250 system. The REMOTE/250 Operator's 
Guide should be referenced for operating considerations and physical differ­
ences between the system console and a remote console. 
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CZI 11\l?'l'P:Rl 
Introduction 

The addition of the HP45120A Asynchronous Serial Interface (ASI) allows con­
necting up to five RS-232 asynchronous devices to the HP250. These devices 
may be application terminals, printers, REMOTE/250s or HP3000 computers. 
The TIO DROM is included in the HP250 operating system to control printers, 
terminals, and interact with HP3000 computers. The RIO DROM is included to 
enable REMOTE/ 250 operation. Any combination of application terminals, 
printers, HP3000s and REMOTE/ 250s can be used with the HP250. The de­
vices used depend upon your applications. 

The TI0/250 Programming Manual (part no. 45120-90001) describes how to 
program for applications terminals, printers, and HP3000s. The TIO DROM 
must be configured into the operating system by running the CONFIG utility, as 
described in the BASIC/250 Programming Manual (part no. 45251-90015). 

From the operation view point, REMOTE/ 250s are nearly identical with the 
system console: the same programs can be run from REMOTE/ 250s and the 
system console; FORMS can be used on REMOTE/250s; program develop­
ment can be done and all utilities can be run from REMOTE/250s; application 
terminal programs can also be run from REMOTE/ 250s. 
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Block Switching 
The user memory is divided into 32 or 64 Kbyte blocks. One block is assigned to 
each console. These blocks of memory are continually switched into and out of a 
work area as shown in the following diagram. 

The switching is performed automatically and cannot be controlled by the user. 
Some operations such as a data base sort may slow the switching rate while the 
operation is being processed. These are described in the Programming Consid-
erations Chapter. · 

Each block of memory can have the same program in it or a different program. 
The program runs only when its block of memory is in the work area. 

,-----1 
WORK I 

I AREA I 
I 
I I 
I I 
I REMOTE/250 

I 
REMOTE/ 250 REMOTE/ 2·50 

....._ SYSTEM 
I 

#1 #2 #3 1'4-CONSOLE 
USER AREA I USER AREA USER AREA 

USER I AREA 
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I 
I s~~~~M 
L ______ J 

Block Switching 
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Comparing Terminals and REMOTE/250s 

Assume there are two application terminals and three REMOTE/ 250s attached 
to the HP250. The program controlling the application terminals is run from 
REMOTE I 250 # 1. 

DJ 
.13. 

l l l 
..!_'":.~··:l).t.t•_•·~ ·.._.;::::.:.::.- ··~ 

~I REMOTE/250 REMOTE/ 250 REMOTE/ 250 
kl t----1 #1 #2 #3 
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I,·, I 
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Application Application 
Terminal Terminal 

#1 #2 

Example Configuration 
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SYSTEM 
CONSOLE 

USER AREA 

REMOTE/ 250 
#1 

USER AREA 

Dedicated to 
application 

terminal prcgram 

,-----, 
I WORK I 
I AREA I 
I I 
I REMO:i/ 250 I 
l USER AREA I 

I I 
I SYSTEM 

I AREA I 
L ____ J 

Block Switching with Example Configuration 

REMOTE/ 250 
#3 

USER AREA 

The User Area for REMOTE/ 250 #1 is dedicated to the program running the 
appli~ation terminals. REMOTE/250 # 1 cannot be used for program develop­
ment or data entry while the application program is running. 

The system console and REMOTE/ 250s # 2 and # 3 have their own work 
areas which are independent of each other and of REMOTE/250 #l's user area. 
The programs in eaLh area can, however, share resources in the system area. 
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Hardware 
The remote console is an HP2649D, a terminal designed specifically for the 
HP250. These terminals have all the functions of the system console including 
special function keys and display editing keys. 

REMOTE/250s are connected to the HP250 through the Asynchronous Serial 
Interface board which has five ports.* The connection can be made in any of 
four ways: 

I. Modem connection using limited distance leased line modems at up to 
9600 baud. 

2. Modem connection using switched lines, full duplex, Bell 103 or compara­
ble. 

3. Direct RS-232 connection to a maximum distance of 15 metres. 

4. Direct current loop connection up to 100 metres. 

Memory 
Up to 448 Kbytes of memory can be included in the HP250. The system requires 
160 Kbytes for its operation. The remaining 288 Kbytes is divided into 32 or 64 

. Kbyte blocks for each REMOTE I 250s and system console' s user area. 

• Refer to the 45120A Installation Manual (part no. 45120-90060) for details on installing the ASI. 
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Software 

Memory is divided into several sections as shown below to accommodate diffe­
rent software. 

Operating System 

96 K 

System 
Primary DROM Area 

128 K 

Secondary DROM Area 
& Common Bicek 

160 K 

System Console User 
Partition 
(32 Kor 64 K) 

Second User 
Partition 

User 

I 
I Third User 
I Partition I 
I I 
1---------l 
I I 
I etc. I 
L ________ J 448 K 

Memory Diagram 
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The first 96 Kbytes of memory are reserved for the Operating System. 

The next 32 Kbytes contain the DROMs (IMAGE, FORMS, RIO, etc.). If more 
memory is needed for DROMS, a Secondary DROM Area can be defined in the 
Common Block Area or in one of the User Partitions. 

The Common Block of memory is used for Data Base Control Blocks. Whenever 
data bases are used in a multiple-user system, the Common Block must be 
present. It can be defined to be 32 or 64 Kbytes. A portion of this area can then 
be defind for the secondary DROM area. 

The first User Partition is reserved for the System Console. It can be 32 or 64 
Kbytes as can all the other User Partitions. 

Memory space is allocated through the CONFIG program which is described in 
the BASIC/ 250 Programming Manual. 
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Software/Programming 
Considerations 

When developing or modifying programs to be run on a multiple-user system, 
consideration should be given to resource management. Such questions should 
be asked as: Should data bases be shared or is exclusive access needed? How 
can a program guarantee that its output is not interrupted by another program? 

Once the resource questions are answered, performance needs to be consi­
dered. For example: when is instant printer output needed and when can spool­
ing be done? Should the data base be updated or will a transaction file be kept? 

Resource Management 
Resources such as output devices, files and data bases are generally shared. A prog­
ram requests exclusive access to a resource using one of the BASIC statements de­
scribed next. Until the program releases the resource no other program can use it. If a 
program requests a resource and the resource is being used exclusively by another 
program, the request can be queued. 

A problem could arise if one program is getting exclusive access to several resources 
and not allowing other programs access. The other programs have to wait. Therefore a 
resource should only be requested when it is immediately needed and then should be 
released after being used. 

Another problem is called lock-out. One program has exclusive access to one resource 
and requests access to another. That resource is being used exclusively by a second 
program. The second program requests the resource to which the first program has 
access. A lock-out occurs: Both programs' requests are in a queue. The HP250 gives 
an error when this is about to happen so an actual lock-out does not occur. 

Requests Request is put 
Program 1 Locks printer 1 file DATA in queue 

Time I 
Program 2 Locks file DAT A Requests Error given 

printer 1 

Lock- out Situation 
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Managing Output Devices 
·Output which defaults to the system console (device address 8) is displayed on 
the REMOTE/250 from which the program is run. For example: 

100 PRINTER IS 8 
110 PRINT "HELLO" 
120 END 

When this sequence is run from the system console, it prints 'HELLO' on the 
system console' s display. When run from a REMOTE/ 250, it prints 'HELLO' on 
that console' s display. 

A printer connected to the REMOTE/250 has an address of 10. Printers con­
nected via a REMOTE/ 250 cannot be accessed by the system console or 
another REMOTE/250. A REMOTE/250, however, can access its own printer 
and any printers connected directly to the HP250. 

If several consoles use the same printer, confusion could result as each console 
outputs a line or two when its user partition is in the work area. To avoid the 
confusion, use the REQUEST and RELEASE statements. These statements are 
completely described in the BASIC/250 Programming Manual. The syntax and 
an example are listed here for convenience. 

For example: 

iOO Walt=1 

k E: U U E ·:~: T device address [ ,, wait variable] 

F::: 1:::: L. E: Fi::::; E: device address 

110 REQUEST O>Walt 
120 IF Wait THEN 
130 PRINTER IS Spool 
140 Flag=1 
iSO ELSE 
160 PRINTER IS 0 
170 Flag=O 
180 END IF 
190 ! Begin output 

• 
• 
• 

300 RELEASE 0 
• 
• • 

4SO IF Flag=i THEN GOTO Print 
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Managing Files 
If more than one program is going to access a file, some handshaking must be 
done before one program changes data that another program is reading. The 
ASSIGN statement's class list parameter defines how the file is accessed by each 
program. The class list parameter is available beginning with operating system 
revision 2.D. ASSIGN is completely described in the BASIC/250 Programming 
Manual. 

... ·::; ' '··"'' ::: file number TU file spec [,,return variable [.,protect code]] [::class list] 

The access keyword can be EXCLUSIVE, UPDATE or READONLY. If EXCLU­
SIVE access is requested, only the requesting program can use the file. If 
another program is already using the file, EXCLUSIVE access is not granted .. In 
UPDATE access, several programs can access the file, but a LOCK must be 
performed before any writes are allowed to the file. In READONL Y access, 
several programs can access the file but none may update it. 

The LOCK and UNLOCK statements are described in the BASIC/250 Prog­
ramming Manual. The syntax and an example using ASSIGN and LOCK are 
shown here for convenience. 

'·;:' ,., .. file number [,,wait variable] 

file number 

:1.00 ASSIGN t:i. TO "Accrit' ,RettH'n>UfiHHt: 
110 IF Return~4 THEN GOTO Queue 
120 IF Return<>O THEN GOTO Error 
130 W11lto=i 
140 LOCK ti,Wait 
iSO ! Read then Modlfy 

2 0 0 UNL.OCK t: 1 

Data Bases 
A data base may be shared by more than one program, and individual data sets 
or data items may be locked for exclusive access. Or, it might be advantageous 
to a particular application to allow only one program at a time to acc~ss the data 
base. All the data base statements are described in the IMAGE/250 Program­
ming Manual. They are summarized here with references to multiple users. The 
syntax shown are available with operating system revision 2.D. 
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DBOPEN - A data base may be opened in one of these modes: shared access, 
exclusive access and read only. In shared access mode (mode = 1 ), multiple 
users can read from the data base. They can modify the data base only after 
locking the data set or data item to be modified. In exclusive access mode (mode 
= 3), only one user can read from or write to the data base. In read only mode 
(mode = 8), many users can read from the data base, but none may modify it. 

Li::::: U F' ::::: :· .. : :: base$ ,, pass$ ,, mode ,, status ; '' :: 

LOCKING - The three statements PREDICATE, DBLOCK and DBUNLOCK are 
used together to gain exclusive access of the data base or data sets and data 
items. 

The PREDICATE statement is used when more than one data set is to be locked 
·or when data items are to be locked. 

::::· ::;:. ::::: U IC:: HT::::: predicate$ F r::J) :·c: set1$ [ ,, item1 $ [ ,, relop$ ,, value] ] 
[ :: set2$ ... [ :: setn$ ... ]] 

The DBLOCK statement uses the predicate string defined in the PREDICATE 
statement or a data set name to lock the desired data sets and data items. 

• r-·i i:::; i f""i c·: !-::" i base$ ,, set$ '·' mode '·' status ( .:,,. ·: ·: · {set } 
-~~--··. . ... 

predicate$ 

The DBUNLOCK statement relinquishes exclusive access of the area locked 
with DBLOCK. 

DBUi-iLCCf'. ibase$; { ~~~dicate$}' mode; status I')) 

For example: 

100 Base$="DBASE" 
110 ,ass$="USER" 
120 DBOPEN <Base$,Pass$,1,Status<*>> 

• 
• 
• 

180 IteM$="MFG" 
190 Set$="COST" 
200 PREDICATE Predicate$ FROM S~t$,IteMS,'' (",100 

• 
• 

300 DBLOCK <Base$,Predlcatet,1,Status<*>> 
• 
• 
• 

400 DBUNLOCK <Base$,P$,1,Status<*>> 
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Performance Considerations 
When deciding how to manage system resources, some thought needs to be 
given to performance. For example, should a program wait for a printer to 
become free or should it spool its output? If waiting is a frequent occurrence, 
should another printer be added to the system console? Should a printer be 
added to a REMOTE/ 250? 

Output Performance 

If an output bottleneck is caused by having only one system printer, there are 
three options available. First, each program can put its output in a spool file. 
Then, one program can output the spool file contents to the printer at the end of 
the day or at any specified time. This ensures that other programs won't be tying 
up the printer when output is needed immediately. This is accomplished by 
using a file name as the device specifier in the PRINTER IS statement. 

To output the file, use the COPY statement. 

CU F' \' "file name" 

The second and third options include adding a printer to the system. The printer 
can be added to the system for all consoles to use, or it can be added to a 
REMOTE/ 250. If one console is continually using a printer but the other con­
soles only use a printer occasionally, add the printer to the busy console. If all 
consoles are keeping the printer busy, add a new printer to the system console. 

Data Base Performance 
When multiple users are accessing a data base, only the part which is to be 
modifid should be locked. This method allows other programs to modify other 
parts of the data base without waiting for each program to complete its proces-
sing. 

Another method is to modify data base information indirectly. Any changes are 
put in a transaction data set or file. Then, at the end of the day, one program 
locks the entire data base and processes the transaction. This method allows 
more rapid access to the data base during the day and ensures that the data 
remain constant. 
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When a data base is large, it may span several flexible disc volumes. This could 
cause problems when one user wants to access a data set on one volume and 
another user needs to insert a different volume. To avoid this problem, a hard 
disc should be used. One hard disc can contain several programs, files, and data 
bases, thus eliminating the need to change discs frequently. Processing is also 
faster with a hard disc. 

Hardware Performance 
Under most conditions, there is no noticeable difference in performance bet­
ween the limited distance modem or direct connections mentioned in Chapter 1. 
When connected via a BELL 103 modem over switched lines, however, perfor­
mance is substantially degraded due to the 30 characters per second specifica­
tion when entering commands and subsequent output. 

The operating system updates the display buffer with every command; thus, the 
· shorter the display buffer, the faster a command can be executed. When using 

the BELL 103 modem over switched lines, it is recommended to clear the dis­
play buffer, home the cursor and press ~ 1c, ... 1 before executing.commands 
which cause output to the CRT and then clear the display after the output has 
been read. 

2 -6 Software/Programming Considerations 
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Tele11 3858 Taiwan Branch 
Cable llENTAL WeUtnQ!On RHOOESiA 

~~ Ch1~nft~F:~,west Road Medical Only Analy1:1cal Medical Only field Ted!n1cal Sales 
ln1ernaf1ona1 Aeract10\E A iUd Mea1ca1 Supphes hi l Ltd 4'5 Kelvin Road North T•ipel P 0 Box 19012 P 0 Sox 3458 
N:mot11 Airport P 0 Box 309 Tel ~819~60·4 

2'39 Stanmore Road ~e~11 ~~su2/1 15 Imes! 
Cable HEWPACK TAIPEI Nairobi Chrietchurch 

Tel 335055156 rel 892·019 Telex RH 4122 Hewlet1·PacQrd Far East Ud 
Tele• 2220t:'22301 Cable DENTAL Ctiustehmch Taiwan Branch 
Cable INTAERIO t{air0tl1 SINGAPORE 68:-2. Cnung Cheng Jfd Road 

KOREA 
Anaryt1cal1Med1ca! Only Hewlett·PadmO Smgapure re~'fo~~u2'°3318·Kaoh&1unv Medical Supl)l1es N Z ltd (P1e J Lid 

~:5f1b~~6'a~~c~1~: -2~~ 2·KA 
303 Great King Street l 150 Oer;ot Road 
p 0 8011 i33 Alexandra P 0 Box 58 

Analytical Only 
San Kwang: lnstrum~ts Co_. lid. C P 0 Box 2775 Dunedin 

~~f'78~ No 20. Yung Sui Road 
Taerm111g-Ao. Chung·ku Tel 88·817 
Seoul Cable Of NT AL 011nemn Telell HPSG RS 21486 

Taipei 

le! (23J 6611 Cable HEWPACK. Smw.ipore 
Te! 3715171-4 IS Imes) 

felex 22575 NIGERIA T e1ex 22894 SAN KWANG 
Cable ELEKSTAR Seoul The Elec1rnn1cs SOUTH AFRICA Cable SANKWANG TAIPEI 

lnSJrumenta11ons Ltd Hewle!l·Packard South Air.ca TANZANIA MALAYSIA N6B 770 Oyo Road iP'ly ). ltd Medical Only Tekmlt M111u Sdn SM Oloseun House ~1:~:!n~a¥r~~:[r'2°ff4 2 LoronlJ 13!6A PM8 5402 tnlernaMnal Aerad10 (E A 1. ltd 
Stt!ton 13 lb«dan 

PO 8ox86t 
Hewlett-Packard Centre Dar ff Salaam Petaimo Jaya.SNngor Tel 61577 Oaptine St1ee1. Wendywooll. Tel 21251 Ext 265 Tfl 54994154916 Telex 31231 TEil Nigeria Sand'lon. Transvaal 2144 Tele• 4103fi Telex MA 37505 ~ble THElf!l Ibadan Tel 802· 10408 

P101e1 Engmet!n.ng lhe E1ec1iomcs !nslrumenta· Tele• 8-4782 T 
P 0 Boa !9l1 t1ons Ltd Cable HEWPACK JOHANNESBURG . ltd 
Lot 25:9, Satok RDi'U1 ~4~ A3:~~:!ilor Road. Musflm Sttvice Department Build.Ing 

~~cri2~& Sarawak Hew!elt·Packard South A!nca "' 
~:3:1THHEIL Lagos p &i~~ ~~~25 r;n,~~87, 3930338 Cable PAOTEL ENG 

Gramley, Sandlon. 20Hl Cable UMIMESA BatiQkOk 
llOZAUlllQUE PAKISTAN 
A N Goncalves. Ua M11Shko & Company. Lid 

451 Wyribero Ex'1ens1on 3. UGANPA 
162, 1 Apt 14 Av D l1.11s Oosman Chambers Sandton. 2001 Medical Only 

Tel 636-618819 Cau(a Ptrstal H)7 Ab!Jullal'!o Hamoir Raa!J Telex 8·2391 
ln!ernat1ona! Aerad1o(E A), ltd . 

LOUt1JnCO lihrqun K•rachi-3 P 0 flox 2577 
Tel 270:91. 21114 Tel 511027. 512927 Hewlett·Pacllard South Africa Kllmpolo 
Telex 6·203 NfGON Mo Telex 2"694 

P d''lo1~ ~~i Tel 543811 
Cable NtGON Cable COOPERATOR Karachi 

Howard Pl.lee, Cape Province, 7450 
Cable INTAERIO Kampala 

NEW ZEALAND Mustiko & Company. Ltd Pme Park Cenlte. foresl Onve. ZAMBIA 
Hew1e11-Packard !N Z ! lid 388 Sa!elhfe lown Plraland&. Cape -ProV1nce. 7405 ~ b ~u17~~amb1al Lid 
P 0 Box 9443 ~e1~~~4~di Tel 53-7955 lhu 9 · 
Coor1enay Place Telu 57-0006 LuUkll 

~~·~rtii~ 
Cable fEMUS Rawalpmd1 

Service Department 
Tel 1379:"i 

PHILIPPIHES Hewlett·Packard Soultl Alnca 
Cable ARJAYTEt. Lusaka 

Cable HEW-PACK Well1noton The Oirl!ne Advanced 
P ~1J~ i~o99 Hewien-Packard tN Z l Ltd Syslems Coroorat1on OTHER AREAS HOT LISTED, CONT, 

Pakuranga Protessional Centre Rico Hoose Ovtrport. Durban 4067 Hewlett·Packard lnt!r~nta' 
261 Pakuranga H19hway Amorsolo cm Heirera Sir =~~bil~~~S~Oad 32IXl ~Mew Ave 
Box 51092 LeQa'.il.ll Village. Maltat1 PalO Alla. cal!foma 94304 

fe~5'6=~ Metro Manil• Dur~tt 4001 Id (415) 4!r!< 1501 
Tel 85·35·81, 85·34.ll1 Tel 88·7478 TWX 91~3nl267 

Cable HEWPACK.Auctiand Telex 3274 ONLINE Telex 6·7954 Cal:H HEWPACK Palo AllJ 

OHTAAIO 
Hewiett·Packard {Canada) ltd 
1020 Momsen Or 
Ottawa K2H &K7 
Tel (613J 8W·6483 QUEBEC 

NDVA SCOTIA TWX 610<563<1636 He-41lett·Packatd (CanaiJaJ Ltd 
Hewlett·Packard JCanadaJ ltd Hellriett-Pac:kard {Canada} Lid 275 H;imus BlvCI 
800 WinOm1ll Road 6871 Goreway Dnve Pointe Clair• H9A 1G1 
Danmouth 838 1l1 ~~·r~~::&P:.i:jo tMB 

lea {5141697-4232 FOR CANADIAN AREAS NOT US 
lei (902l 469-7820 !WX 610«22-JOn Cantacr Hewlett-Packard (Cal1adal 
TWX 610·211·4482 HFX !WX 610<492-4246 !LX 05-821521 HPCL LIO 1(1 M1ss1ssauoa 

MEXICO 
Hewlett-Packard Mex1cani1. 
SA deCV 
Av PA!nfilnt:o Sur No 650t 
Tepepan. Xochimdco 
••tee 23. OF 

ECUADOR Tel 905·676-4600 PERU 
Carcu!ator'S Only Hewtett·PacJi:ard Mu1cana. r~~F1~~~;:irf4~ed1ta s A Computaoo1as y Equ1pos SA aecv VENEZUELA 
EleC1tdtllCOS A~e Constituctdn No 2134 San Isidro Cas11la 1030 Hewlet'l·Packard de Venezuela 
P 0 Box S423 CC! 

~~1;.';~2~4'&.7t-84 
Lima 1 CA 

EIOy Alfaro 61824,J P1SG Tel 41-4325 P 0 Box 50933 
Quito telex 038«00 Cable ElMEO l1ma Caracas 105: 
Tel 453462 Los Rutees Norte 
Telex 02·2113 Sag1ta Ed NICARAGUA PUEATOAICO 3a Transversal 
Cable Sl.IQtla·Ouito Roberto Teran G Hewtett-Pactmll lnter·Ame:ncas Edl11c10 Segre 

Apartado Postal 689 Puerto Rico Branen Office Cmrac.a 107 
EL SALVADOR Edohc10 letJn cane 272, Tel 35.(10·11 t20 lme5J 
lnstrumentac1on y Procesamiento Managu• No 203 Utb Country Club lelex 2St46 HEWPACK 

flectromro oe el Salvaaor Tel 25114L 23412.23454 Carolma 00924 Cable HEWPACK Caraca:s 
Buie-var de tos Heroe'j 11·48 Cdb!e ROTfRAN Manaou3 Tel i809) 762·7255 
S.n S.lvador TefH 345 0514 

FOR AREAS NOT LtSTEO, CON1 Tel 252787 PANAMA 
E!ettrClrnco Balboa. S A URUGUAY Hewle!1·Packat0 

GUATEMALA P 0 Box 4929 Pablo ferrandn S_A lnter·Ameocas 
IPESA Calle Samuel Lewis Comercial e industrial 3200 Hdlv1ew Ave 
Aven1Qa La Retorma 3,4g Cuidad dll Penama Avernda ltalta 2877 Pak> Aho. Cabkmua 94304 
Zona 9 Tel 64·2700 Castlla de Correo 370 Ttl l 

rer·J~~;··::a Telex 3483HJ3 Curunda. MontevlO.O TWX 
canal lone Tel 40-3102 Cable 

Tele• 4t92 Teletro Gu CaMe ElEClRON Panama table RAOIUM Montevideo Tele• 



EUROPE, NORTH AFRICA AND MIDDLE EAST 
AUSTRIA 
Hewtett·Packard Gas m b ti POLAND 
Handelskai 52 Hew1ett·PacQnf GmbH 

81uro lnlormaq1 Techn1c:nei 
PO box? Hewlen-Packant 
A·120S Vienna 

Werk Groettmoen U1 Stawlu 2, 6P SWEDEN 

l•l !0222) 351621 to 27 Hewlets·Packard France Ohmstrasse 6 00·95ilWaruawa Hewten·Paclitatd Svet1ge AB 

tallfe HEWPAK Vienna Agence Rl!o1onare D· 7500 Karfatuk• 41 ITALY Tef 395962!395187 fmohetsvaoen 1.3 

TeleK 75923 ltewpalf a Pencentre de la Cf!l)l!re +::~0t~:l26s)J? 06 Hewlett-Packard l!a:hana S 11 A Tele_x 81 24 53 hepa pl Fack 
Chemm de ra Ciinere, 20 Via Amerigo Vespucci 2 S-161 20 Bromnta 20 

BELGIUM f·Jt300 Toutou••L• Mirall HtwletHackard GmbH Casella POSUle 3645 UNI PAN Te! 108_1 730 05 50 

Hewlttt·Packard Benetux. Tel (61) 40 fl f2 Techn1sche.s. Suero Nuremb1ttO 1·20100 11111no Zal\lad Oostlffadczalny Cable MEASU~EMENTS 
SA.INV Cable HEWPACK 51957 Neumeyer Sit 90 Tel (2i 6251 {10 lmest ~~dOK~:J::::~ ~~~~~~!!el 51155 

StockhOlm Hewlett· Packatd ltd 

Avenue de Col·Ven. t. Tele• 510957 f ~r51~~n~rr:n~sis5 Cable HEWPACk!T Mt!aoo Tele-. 10721 Wedt;ie House 

hGroenkraaglaan) Hewle!1·Pactard France T!lex 32046 00·800 Waraaw• Hewlett-Packard Svtnge AB 799, LOmlon Road 
Tel 36190 GS· Thornton H9ath ·1170 &ruaMh• Agence Rig1ona1e Telex 0623 860 tiewfert·Packard ltaltana Sp A Telex 81 46 48 Os!ra Vmterga!an 22 

~~O~Atik~~ i~ssels Ai!roport pnnc1paf de S-702 40 ONbro Surrey CR4 6XL 
Hewlett·Pack.'.ttd GmbH Via Pieno Maroncelh 40 Zaklady Naprawcze SJ;netu Tel (011 684 0103'8 

Teleii: 23 494 patotmi bru 
Marseille-Manonane Techrnscnes Buero Munthen tan11 . Via V1sentrn) Medvc;zne110 

Tel <019J 14 07 20 Telex 946825 
Untelhaci11nger Strasse 28 1·35100 P•dov. P1ac Komunv Pary~k1e1 6 Hewlett-Packard Sveri11e AB 

CYPRUS !SAR Center Tel !49t 66 48 88 90-007 lddi ftOlaHst;iatan JO Hewhm-Packard lid 
Kyr;iromcs 0·8012 Ottobrunn Telex: 416t? Hewpack1 Ter 334-41. 337-63 S.ii21 32 Vaslr• FrOlundl co MaktO 
19, Gregonos & Xencpoulos Rd Tel {0891 601 30 6117 Medical only Tel i03l) 49 09 50 South Service wMlesale Cen!re 
P.O. Box 1152 Hewlel'1-Packard France Cable HEWPACKSA MUncben Hewlett· Packatd llahana s p A PORTUGAL ftlex 10721 Via Sromma Office Wear Industrial Est;ne 
C'l'-Nlc:oaill ~~~~~:!01:~~~chester Tetei1. 0524983 Via 1fAoh1atd1 7 Teleclta·Empresa Tecmca de SWITZERLAND Washmglon 
Tele 4!i6281Z9 Hewlett-Packard GmbH J.56100 Pita EQuipamenlos El~ciucos Sa t l Hewlen-Packard fSchweiz) AG GB·New Town. County Durham 
Cable KYPRO"ICS PA"DEHIS 8 p 1124 Tetflmstties Suero Serhn Tel {05<.I) 2 32 04 Rua Rodrigo da Fonseca 103 Tel wastunaton 464001 ext 57 58 
Tete•· 3018 f-35014 Renn.a C&le• Ke1t!'t Strasse 2-4 r etex 32045 via M1laoo P 0 Box 2531 

Tel {99) 36 33 21 D-1000 SerHn JO Hewlett·Packard l!ahana Sp A P-Liebon 1 Hewieu-Pactard Lfd 
Cable HEWPACK 74912 Tel 10301 24 00 86 Via G Armell!n1 IO ~i~1~ 1 %r~c6T~i'Lsbot1 10 Wesley St 
Telex: 740912 Telex 18 3405 hpbln d 1-00t43 Ai>m. Cable HPAG CH 6B,C11Uelord 

Hewlett·Patkard France le! ros; 54 69 61 
Telek 12596 Telek 53933 hpag ch Wes! Vo1kshire WF10 JAE 

:f~~cnel!eR~i~;~bertsau 
GREECE Telek 61514 Medical only Htwlef'f·Packard fsc.hwe1zJ AG 

Tel !097751 50402 
Kostas Karayanms Cable HEWPACKH Roma Mundmter Tele. 557355 

\;~1~31 ~~;'fM1 
06. Omirou Street lntercamb10 Mund1al de Comerc10 Cha1eau Sloe t9 

tnstilute of Medical Bionics GR·Athon• 133 Hewlett-Packart:I ltahana S p.A Sar I ~~· 1it1~1L:G ~1~~~GeMva Hewlett-Pac~ard ltd 

~:g~~~$' Uslav lekarsktj Bt0niky Tele•- 890141 Tel 3237731 Corso G1011anm Lanza ~v0A =0~e2~i~ar 136 
1 wanace Way 

Cable: HEWPACK STRBG Cable RAKAR Athens 1-1031 Torino Cable HEWPACKAG Geneva GB·Hitehin 
CS·88346 em1at.va-Kr1m.fW Hewlen-PackanJ Franu 

felex 21 59 62 rka:r vr Tel (011} 6622451659308 p. litbOn T etex 27 333 hpag ch Herts 
let 44-551145-541 

~~~e v~~~~naJe ~~:~C~1··0~1Y Piij>athanassiou & co 
Med1cal1Ca1f;ulators Only Tel 09)532131-7 SYRIA Tel \04621 52824"56704 

DOR 
Hewlett-Packard ltahana S p A Cable INT£~CAMBIO Lisbon Medical 'Calculator ortly Teleic 825981 

£ntw1cklungslabcr det TU Dresden 201. rue Colbert Marni t7 Via fl1mc1pe N1c-0la 43 G1C 
RU MANIA Saw.th & Co Hewlel·Packard Ltd 

h~~:;armstitut Meinsbero Entr&-A2 GR · Athena 103 MIS 126 Cateni• Place Alme 2C. Avonoeg. lnduslnal Estate 
f·59000 LiH• Tel 522 1915 Tel i0951 37 05 04 He'tileh·PKka1d Reprezentanta BP 230B lono M11e Road 
Tel (201 51 44 14 Cable· lNTEKNIKA Athens Hewletl·Packard l!ahana S p A Bd N Balce:scu 16 SYR-Dama1eu1 Dublin 12 

W•ldtte•mlMelnsbefg; T~le•· 21 5329 INT£ GR 8ucharott Tel 16JIP, 19697, 14266 lei Oub!rn 509458 
Tel· 37 667 Telex, 820744 Via Amerigo Vespucc;, 9 Tel 1580231138865' 
Tetu 112145 Hcwren·Packan! France Med1f;al Ont;; ~:1~~,~r,'~ 1 t 

Telex 10440 Cable SAWAH. Damascus re1e.- 30439 

Elf)Ot1 Contact AG Zuerich Centre cf Atta1res Pans-Nord Technomeo Heftas Lid JI R UC TURKEY USSR 
Guenther Fon;;ller Ba:hm!flt Ampere 52.Skooula S!reef Hewtett·Packat<J Ual!ana S p A lntreprinderea Pen1n,1 lelekom En~me:enno Bureau Hewlet!·PackanJ 

~~~f:ir:e1s Rue de La Commune de Paris GR • A1h8!10 135 Via E. Masi. 918 lntretmerea P 0 Box 437 fle1msenlal!\fe Ot11ce USSR 
8 p 300 Tel 362 6972. 363 3830 ~:1°~~~1~ro°1a"l1 S1 Repararea utllattlor de Calcui Bevodlu Po\:rovsky Boulevard 4·17·KW 12 

Tet· 42·14·12 F~93153 le Blanc MHnll Ctkt9• Cab!e.ETALAK athens B·dul prof O.m1tne Pom~1 6 HHatanbul Moscow 101000 
Telex 1111189 Tei 101) 1131 88 SO Tele11 2'1·4693 ETAl GR 

KUWAIT Buchare•t·Sectorvl 2 Tel494040 Tel 294·2024 

DENMARK HUNGARY AH<l1ah11ya Traaino & Tel 12 64 30 Cable TELEMATION Istanbul Tele1 7825 hewpak su 
GERMAN FEDERAL MTA Telex 11716 Telex 23609 

Hewtett-padUlfd AJS REPUBLIC Ml.Iszerugyi es Mdtllfstetf1mkiJ p 8°it~!C~138.~:f1 Mtd1cat only YUGOSLAVIA 

g~~~~irluwOd HNlett·Packard GmbH Szolgala.ta Kuwait 
SAUDI ARABIA EM.A lsltra·standard/Hewlett·Packaro 
Modern Eltctron1c Establishment M1tlos1ceva 38-VH 

Tel (02l Bl 66 40 Vertntbszl9ntrale fr.tnkturt lenm Krt 67 fe1" 4249HH11726 KlnlJ Abdul Al1z str !Head offit:e) 
Muhend1sl!k K~leid1t S1rket1 

l!:03~~8b}l91~ 16 74 Be<ntrstrasse 117 1391 SudiJ)est V! ~~: t1:~JU~ kt 
Adakall! Sokak: 4116 

Cable. HEWPACK AS 
Posttach 500 140 lei 4Z 03 3B Po Box 1228 TR·Ankar• 

Tel:ex. 37409 hpas Ok Telex. 22 51 14 Jed doh Tel 175622 feleJ: 31583 
Hewlett·Packafd 4JS 0·6000 Frankfurt S6 LUXEMBURG T~ 31173-332201 

1 Tel 106111 SOG4·1 ICE LAND Hewlen-Patkard Benelux Cable ELECTRA Allalyt1cal only SOCIAt.lST COUNTRIES 

• cat>le: HEWPACKSA Franllfurt Mltd1tal Only SA.mv P 0 Box 2728 {Service center) 'hlmat Ozyurek NOT SHOWN PLEASE 

i:li.~~~1l~AC~4J Frankfurt ~~~!::~~'~\~m.!:~ulnt Avenue du CoPw'ef1, 1. Riyadh M1lh Mudalaa Cid No 1616 CONTACT: 
lei 62596-66232 Kmlav Hewlett-Packard Ges m_b H 

Teleir: 04 13249 hptfmd 
~~RiC~'" Cable RAOUFCO TR· Ankara PO 8ox7 

Hewlett-Packard GmbH Tel 25 03 09 A- t20S Vienn.1. Austria 
FINLAND Techmsches Suero fH)D!mgen Cable ELOING Reyk1av1k SPAIN Tele• 42576 ozek tr ·Tel 102221 35 16 21 IO 27 
Hew1ett·Pitkard OV Hmenber erstrasse 110 Hewlert-PacQrd Espaflola. S.A UNITED KINGDOM Cable· HEWPAK Vienna 

/~ 
Nahkahousun!1e S IRAN Jerez. Calle 3 Hewlett-Packard Ltd Telex 75923 hewpak a 

Hewlel1·PaCkaJd Iran lid MDADCCD E-Madrtd 16 
~~\ii~:r~.e Wo~ingham 21 No 1 l. FourtMnth St Ge:rep Tel {1) 458 26 00 {10 lmes) MEDITERRANEAN ANO 

Mtremad Avenue 190. Blvd Bratum Roudam Telek 23515 hpe Serks R611 SAR lf'JlfiM~~Tpf~~g'J'!l~TACT: 
Helsinki P 0 Box 41/2419 C.Hblllnc:. Hewlett-Packard Espaftola. SA Tel tfi734l 78 47 74 

Tm: 12·1563 HEWPA SF IR·T•tniin Tel 25· 16-76125·90·99 M1lanesado 21-23 Cable Hewp1e London 
Hewlett-Packard S.A 

Tel 851002-7 Cattle· Gerep-Casa Med1tenanean and M1ddfe 
FAANC£ Telex 21 25 74 ktvm ;r Tele11 23739 

E-B•r~lon• n Tele• 84717619 East OperahOns 
Hewlett-Packard ffi\nce Td (3} 203 6200 t5 linesl 35. Kolokotroo1 Str~t 
Ouartier de Courtaboeul ' IRAQ NETHERLANDS Telex· 52603 h11t:Je e Hewlett-Packard lid Plata Kefa!lamw 
Bolte Postale No. 6 Telex· 085186 533 hpOd d Hewlett·P~ckard Trading Co Hewlett-Packard Bene1ux N.V Hewlett-Packard fspaOOla. S.A Tralalgat House. GR-K1!iSSta·Athent. Greece 

i;11:f/ rf!r'tl Nd .. Hewl«tt·Packatd GmbH 41118 Mansoor Ctty Van Hwven Gatdttart!aan Ut Av Ramdn y Carat 1 ,.av11;at1on Road Tel 808033713591429 
Tedmtsches Suero Hambur~ hghdad P 0 Bo• 667 Ed1Utto Sevilla. Dlanta 9". Alttlnch•m Tele-x 21-6588 

Cable· HEWPACK Orsay Wendenstrasse 23 Tel 5S17B27 Nl·f134 Am1t•IY..n E·Sevate5 Cheshire WA14 1NU Cat!lt HEWPACKSA Athens 
Tele•· 600048 ~~~:~t;J'la1 ~~~1~ ~15~Pti:E~~ ix 

Tel (026) 47 20 21 Tel 64 44 54158 l~ 1061) 928 6422 

Hewlett·PacUra France Came f'ALOSEN Amster-dam ~3~~~~·=~~:·w1lsgal\o1a s A 
Telex 668068 

Agency R!ot0n111e table, H~WPACKSA Hamburg Baghdad Iraq Telo: 13 216 bepa nl 
Hewlett-Packard Ud 

~e Saqu1n'" Telex: 21 63 032 hpbh d !REI.AND NORWAY E·liibao-1 
1le~:a9gu~se · .riemm des Mouiltes ~ewten·Packard GmbH Hewtet't· PoKkard Ltd Hewlen-Packard Noroe AIS T!i 23 83 06/23 B2 06 

BP. 162 Hannover King S!rffi lane Nesve1en 13 Calct11atots Only DudleV Road 
f-59130 Ecully GB·Winner•h,Wokmotiam Box 149 Hewlett-Pack.afd Espanola s A Haleaowon. 
l•l i7Bi 33 81 25. 6erks. RG11 ~R tf-1344 Haalum Gran Via femando El Catdhco, 67 West M•dlaOOs 862 6SO Tel {022) 32 70 00 
~~- r1E~[~K Eculy Teft!x: 092 3259 

T., 107341 78 47 74 Tei {02) 53 Bl 60 £.-V•tenci1-3 Tt!I !021) 5SG 9911 Cible HEWPACKSA Geneva 
Telex· 6411781848179 Telex 16621 hpnas n Tel 326 67 261326 85 55 Telex 339105 Telex 2 24 86 

UNITED STATES 
HAWAII MICHIGAN 

~:,1im:=~·6165 ~aa~o~t~f~ree1 23855 Research Drive 

~:'31~m~~ 48024 
10535 Harwin Dr 

ALABAMA 646 W North Market Blvd Tel. {808) 955-4455 Houaton 77036 

8290 WMesburQ Or. S.£ S.cramanto 95834 rei.. 723-105 724 West Ctntre Ave Tel i1l3) 776·6400 

P 0 Soi 4207 Tel j916j 92!H222 ILLIHOIS KaiaNzoo 49302 
156 Wvan Drive 

205 Billy Milchefl Road 

Huntt¥ilt. 35802 9606 Aero Drive 5201 Tolflr1ew Or Tel !6001 323·8362 OKLAHOMA Sin Antonio 78226 

Tel i205) BIH-4591 p 0 8l)X 23333 Rolll~ ,...-, 60008 
U• Cruen 89001 P 0 Box 32008 Tel (>121 434-8241 

MINNE SOU lei 15051 526-2484 
Met11ca1 Only San 01eoo92m Tel (31 6 255·9800 2400 N Prior Ave TWX 910·9983-0550 f>:~:~~2<f-~Jf132 UTAH 
:?26 W Vallev Ave , Tel 17141279·3200 TWX 91 ·687-2260 St. Paul 55113 2160 South J270 West Strttt 
Room 220 COLORADO INDIANA Tei 16121 636·0700 NEW VOAK 

OREGON S.h Lake Cl!y 84119 . 
5 Au1omat1on lane 

r:rrrJar,"::2.~~~ 5600 South U!sler Parkway Ave MISSISSIPPI Computec Park 17890 SW lower 8oones Tel (801} 972·4711 
Eng .... ood 801 IO •Jack90n :J~rr8,' ~~~~. 550 

ferry Road VIRGINA 
ARIZONA Tel (3031 771-3455 

~e~(~1~e9"i~9~~~ 
Tualatin 97062 PO Box 12778 

~~:e~,!4~~03~a St CONNECTICUT 201 South Avenue 
Tel 1503) 620-3350 No 1 Kooer Exec Center 

12 lunar Drive IOWA MISSOURI fe~f3~!j:~~3~~601 PENNSYLVANIA Suite 212 
Tel lli02l 244-1361 New H1ven 06525 2415 Hemz Road 11131 Co!oti\do Ave 111 Zeta Or1ve Nol'IOlk 23502 

2424 Eas1 Araoon Ra Tel !2031389·6551 lowa City 5-2240 r:.";:;;) ~~'I-r~1 TWX 510·253-5981 Pittatlurgh 15238 T"1 i804J 461-402516 

Tvc•on 85706 TWX 7H1·465·2029 Tel (319) 338·9466 &SC Patintor1 Hill Oftice Park Te.I 1412) 781,0400 POB011:9069 
Tel !602) 294·3.148 FLORIDA KENTUCKY TWX 9t0·11t·2087 r:ii''716'1 zn:;950 

~~!~=~~3~~n11s Road 
•ARKANSAS P 0 Box 24210 Medical Only 1024 becut1ve Parkway Park Tel !804J 285-3431 
Medical Service Only 2806 W Oakland Park 8tvd Atkinson Squa1e St. Louia 63141 i;85!!~~ M1~°(, Road 
P 0. Box 5646 Fl. Lauc:Mrdaie 33311 .1901 Atilnson Dr . Tel i314) 378·0200 WASHINGTON 
Brady Statmn Tel {305) 7JT·2020 Suite 407 Atkinson Square 

NEBRASKA rel !315) 45 .. 2486 Belleheld Otf1ce Pk 
littl• Rock nn s "J.ekaonvme LoulaviH• 40218 

~;r:~r&0~oan 
TWX 710-54 l ·0482 SOUTH CAROLINA 1203· 1t4th Ave S E 

Ti!! (501) 376·1844 
~T11t~~e3;g~~~ 

Tel t502} 456-1573 1 Crossways Park Wes! 6941-0 N Trenholm Ro.id ealtevue 90004 

CALIFORNJA LOUISIANA S'J1te 110 T:Mt~l'l2;~~ Columbia 29260 let (206) 454-3911 
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