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SECTION 1
GENERAL INFORMATION

1-1 GENERAL DESCRIPTION

1 - 2 This manual contains information and procedures that allow the user to write application programs using FORTRAN,
ALGOL or ASSEMBLY language programs and RTE Driver 47. Section 1 provides information required when configuring
Driver DVA 47 into a Real-Time Executive {RTE) Operating System. The Driver is entered through a FORTRAN, ALGOL,
or Assembly language call to control:

- Data transmission to and from 3070A terminals

- The Hewlett-Packard Interface Bus (HPIB) attached to each 3070A terminal

- Data transmission to and from any station (ie instrument, calculator) attached to terminal’s HPIB's.

RTE Driver DVA 47 may control simultaneously up to 57-n terminals which may be diStributed between n (up to 8) serial
links and up to 13 stations attached to each terminal thru its HPIB.

1 -3 OPERATING ENVIRONMENT

1 - 4 The operating environment for this software must be a HP2100/HP21MX Series Computer, an RTE Operating System,
(REV. D or newer) one 92900A Terminals Subsystem and up to seven additional 40280A Serial Link Interface Kits. For
hardware details refer to the 92900A Operating and Service Manual (Part no. 92900 - 90001}, to the 3070A Operating and
Service Manual (Part no. 03070 ~ 90001} and to the 40280A operating and Service Manual (Part no. 40280 - 90001).

1 -5 COMPONENTS

1 -6 The following components are included with DVA 47 :
a) This manual
b) Driver DVA 47 binary tape, HP Part no. 92900 - 16002 (RTE-(l), HP Part no. 92900 - 16003 (RTE-II1).

1-7 SYSTEM DESCRIPTION

1-8 CAREFULLY READ THIS SECTION IF YOU ARE NOT FAMILIAR WITH THE 3070A TERMINAL AND THE
HEWLETT-PACKARD INTERFACE BUS {HPiB) AND YOU WANT TO USE THE EXTENDED FEATURES OF THIS
DRIVER. (Refer to HP 3070A Terminal Operating and Service Manual HP Part no. 03070 - 90001) for detailed information.

1 -9 DEFINITIONS

1 - 10 The Communication Module has two main functions :

- It transforms information coming from the computer (in bit serial form) according to a defined protocol into standard
HP1B information. Hence, it acts as a SYSTEM CONTROLLER for the HP-1B, under remote control of the computer.

- It transforms information coming from the HP-IB (in HP-IB form) into bit serial form according to the defined protocol if
the listener function has been addressed.

Note: In transparent mode of operation (see 2-6) care must be taken to address the listener function of the communication
module if data or control information on the terminal’s HP-IB is to go back to the computer.

1-11 HP-IB GLOSSARY

1-12 TALKER : A talker function provides a device with the capability to send device dependent data (over the HP-IB) to
other devices. This capability exists only when the talker function is addressed to talk viaa TALK ADDRESS (TLK)
command (see table 2-7). Only one talker at a time can be active on the HP-IB.

1-13 LISTENER : A listener function provides a device with the capability to receive device dependent data {over the
HP-IB) from other devices. This capability exists only when the listener function is addressed to listen via a LISTEN
ADDRESS (LSN) command (see table 2-7). All stations able to listen may do so simultaneously on the HP-IB if they are
addressed to listen.

1-1
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1 - 14 The HP 3070A data terminal Keyboard, Display sections and Communication Module section are considered as three
HP-IB stations. The addresses are normally :

Keyboard Talker 35 (g) {Factory wired)
Display +lights Listener 35 (g) (Factory wired)
Communication Module Listener 36 (8) {Always set to 36(g))

Addresses of the Keyboard-Display + lights section may be changed by the user {see HP 3070A Operating and Service Manual
HP Part no. 03070 - 90001}.

1-15 HP-IB CONTROL LINES
1- 16 Five HP-IB lines are used to manage an orderly flow of information across the interface :

1-17 ATN (attention) is used to specify how data on the data lines are to be interpreted. If ATN is true, data is an HP-IB
command byte, otherwise it is a data byte.

1- 18 IFC (Interface Clear) is used to place the HP-IB interface system, portions of which are contained in all interconnect-
ed devices, in a known quiescent state.

1-19 REN (Remote Enable) is used to place instruments in a remote control mode thus disabling the front panel! settings.
1-20 EOI {End or ldentify) is used to indicate the end of a multiple byte transfer sequence.

1-21 SRQ (Service Request) is used by a device to indicate the need for attention and to request an interruption of the

current sequence of events.
The 3070A terminal keyboard generates SRQ when the upper left special function key is being depressed {see HP
3070 Operating and Service Manual HP Part no. 03070 - 90001).

1-22 3070A KEYBOARD SPECIAL FUNCTION KEYS AND PROMPTING LIGHT CODE.
Refer to the HP 3070A Operating and Service Manual (HP Part no. 03070 - 90001).

1-2
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SECTION i
APPLICATION INFORMATION

2 -1 GENERAL

2 - 2 This section details the calls to the driver and describes any results of the hardware/software marriage where
the hardware may influence software techniques.

2 -3 CALLING SEQUENCES

2 - 4 The 3070A Real Time Applications terminals and their associated HP-IB stations are operated in the Real-
Time Executive System through FORTRAN, ALGOL and Assembly language programs calling DVA 47.The
Driver causes the units to respond to the Read, Write and Control calls as described in Tables 2-1 to 2-5.

2 - 5 NORMAL MODE of operation allows use of the HP 3070A as a simple numeric input/output device {with-
out knowledge of the HP-IB) and only requires utilization of these requests listed in table 2-6. See APPENDIX A
for normal mode programming example.

2 - 6 TRANSPARENT MODE of operation allows full control of terminal’s HP-1B. The terminal itself is then
considered as a set of HP-IB stations (see paragraph 1-14). See APPENDI X B for transparent mode programming
example.

2 -7 RECORD FORMATS
Note : When input/output terms are used it refers to the computers action with respect to the terminal.

2 -8 NORMAL MODE ASCII INPUT

2 -9 Normal Mode ASCI! input is a string of characters terminated by :

a) A Line Feed (LF) code {not stored in the user buffer)

b) A Special Function Key (SFK) code (see 1-22) if previously selected as an input terminator (not stored in the user buffer).
c) Detection of the HP-IB Service Request line being true if previously selected as an input terminator.

Note: If more characters than requested are input they are lost, any SFK enabled as terminators are disabled and
the only valid terminators are Line Feed or Service Request (if enabled).

Example : Given the following code

CALL EXEC (3, LU) Clear Terminal
CALL EXEC (3, 1200B + LU, 5) Enable SFK 5
CALL EXEC (3, 14008 +LU) Set normal mode
CALL EXEC (1, LU, IDATA, -3) Read Data

- A string of 2 characters or less followed by SFK5 will complete the read.
- A string of 3 characters or more followed by SFK5 will not complete the read (only a Line Feed will complete
the read in this case).

2-10 TRANSPARENT MQDE ASCII INPUT
2-11 Transparent ASCIl input is a string of characters terminated by :

a) Same conditions as in Normal Mode ASCII input.

b) An HP-1B command (HP-1B Attention line true) in which case the command byte is the last byte stored in the user
buffer.

c) Input of the requested number of bytes.

2-12 Non alphanumeric keys or codes are processed as follows :

DELETE (Rubout) . Deletes current record {(on ASCII input only).
SPECIAL FUNCTION KEYS : Considered as ASCII data if not enabled as terminators.
SERVICE REQUEST KEY : Ignored if not enabled as terminator.

2-1
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2-13 ASCIl OUTPUT

2 -14 ASCII output is a string of characters, the number of which is designated by the buffer length parameter
in the request. The string is terminated by a Line Feed (supplied by the driver).

2 -15 A buffer length of zero causes only a Line Feed to be transmitted.

2-16 NORMAL MODE BINARY INPUT
2 -17 Normal Mode Binary input is a string of characters terminated by :

a) Input of the requested number of characters.
b) Detection of the Hewlett-Packard Interface Bus End or Identify (EOI} line being true.

2-18 TRANSPARENT MODE BINARY INPUT
2-19 Transparent binary input is a string of characters terminated by :

a) Same conditions as in Normal Mode Binary Input.
b) An HP-I1B command (HP-IB Attention line true) in which case the command byte is the last byte stored in the user buffer.

2-20 BINARY OUTPUT

2-21 Binary output is a string of characters, the number of which is designated by the buffer length parameter
in the request.
The HP-1B End or Identify (EOI) line is set true when outputting the last character of the string.

2-22 SPECIAL WRITE REQUEST
2-23 SERIAL POLL REQUEST

2 -24 This special Write Request is used to identify an HPIB station which has set the Service Request Line true
during a previous request.

2 - 25 The user buffer, IBUFR, must contain the addresses of the stations to be polled (in any order).

IBUFR OCT Al Ai are addresses of
0 < Ai < 35g stations on the HPIB

OCT An
The user buffer length, IBUFL, in words, indicates the number of stations to be polled.
2 -26 The first answering station causes the request to complete :

- That station’s Service Request line is reset,

- The status word (EQT 5 bit 7-0) is updated :
(STATION ADDRESS) Bit 4-0 : answering station address (37g if no answer)
(SRQ) Bit 7 : indicates if other stations are still requesting service.

2 -27 In order to clear the bit 7 indication in the status word as many serial poll requests as the number
of requesting stations must be issued.

2-28 The HP 3070A keyboard is an HP-1B station {see HP 3070A Operating and Service Manual HP Part

no. 03070 - 90001) which sets its Service Request line true when the Service Request key is pushed. The
standard keyboard address is 35g. A serial Poll request on station 35g will indicate if the key has been
depressed or not.

Example : IBUFR = 35B
ILU = Logical Unit Number of the terminal
CALL EXEC (2, 2000 B + ILU, IBUFR, 1)
CALL EXEC (13, ILU, IEQT5)

Upon return, content of IEQTS indicates if the Service Request key has been used (bits 4-0 = 35g) or not (bits
4.0 = 37g) and if the HPIB Service Request line (SRQ) is still true or false (bits 7 = 1 or 0).

Note: Never Poll the communication module {station 36) as this would cause the program to go permanently into
1/0 suspension.

2-2



DVA 47

2-29 WRITE COMMAND BYTES REQUEST
2 - 30 This special write request allows the user to send HP-IB commands to control the HP-IB directly.

2-31 The buffer IBUFR must be constructed by the user and may include any mixture of available HP-IB
commands (see table 2-7). »
Each command is an 8-bit byte allowing two commands to appear in a single buffer word.

" NOTE  Care must be taken to configure the communication module of the 3070A during a WRITE command
Request if a subsequent Transparent READ is to be executed. If it is not configured as a listener, the information
being sent by a talker on the HP-1B will not be transfered back down the serial link to the computer.

Example : Configure station 21g and 27g as listeners
Configure station 20g as the tatker
Read data sent by station 20g {(ASCII string, LF) into IDATA.

IBUFR (1) = 2H? > Unlisten - Station 36 Listener

IBUFR (2) = 2H17 Station 21 Listener - Station 27 Listener.
IBUFR (3) = 2 HP Station 20 talker

ILU = Logical Unit # of terminal

CALL EXEC (3, 1300B +1LU) Set transparent mode
CALL EXEC (2, 2100B +ILU, IBUFR, -5) Send HPIB commands
CALL EXEC (1, ILU, IDATA, ILEN) Read data

2-32 CONTROL FUNCTIONS
2-33 Bits 10 through 6 define the control word function code used in CONTROL Requests.

2-34 CLEAR TERMINAL Functioncode =0

a) Terminal display is erased, all initiator lights are cleared.

b) The special READ termination conditions are reset to their default value (ENTER key).
c) The next talker address (see paragraph 2-38) is reset to its default value {keyboard).

d) All stations active on the HP-IB are disabled (IFC sent on HP-IB}).

e} The DCL (Universal Device Clear) code is sent to the HP-IB which causes all responding devices to return to a
predetermined state.

f) All stations are returned to local control {Remote Disable).

2-35 |ISSUE END OR IDENTIFY Function code = 1

a) Causes the End or Identify (EOI} HP-IB line to be set true allowing the End of Record indication to be observed by
' all responding devices.

.2-36 REMOTE ENABLE Function code = 2

a) Forces responding HP-IB stations associated with the addressed terminal into the *Remote Control State”’
b) After execution of this control function, any ensuing information sent to the associated HP-1B will contain the REN line
true (Remote Enable) until a REMOTE DISABLE command is executed.

2-37 REMOTE DISABLE Function code = 3

a) All HP-IB stations associated with the terminal will revert back to local control.

2-38 SET NEXT TALKER ADDRESS Function code = 4

The addrgssed station will become a talker on the HP-IB when the next Normal mode READ call is executed. This call does

not send any information on the HP-I1B. It merely updates talker address in EQT 12 {Previous talker address will be
overwritten).

2-39 CHECK FOR SRQ Function code = 7
The state of the SRQ line on the associated HP-IB is recorded in bit 7 of EQT 5 (status word).

2-3



DVA 47

2-40 WAIT FOR SRQ Function code = 108

If aclass 1/0 request, it does not complete until the Service Request line on the addressed terminal HP-1B becomes
true. If a standard request, the user program is placed in /O suspend until the Service Request line on the addressed
terminal HP-IB becomes true. When it does, status word (EQT 5) bit 7 is set; the call is completed and user program
is scheduled for execution.

2-41 GET STATUS BYTE Function code = 11g

a) Gets 8 bits of hardware status (STB) from the relevant station attached to the addressed terminal HP-IB.

b) A serial Poll is executed on the defined station, the Status byte is then stored in status word (EQT5) bit 7-0 and
call is completed.

Note: Do not attempt to get a status byte from a non-responding station {i.e. communication module). This will

cause the program to go permanently into I/O suspension,

2-42 SELECT INPUT TERMINATOR Function code — 12g

Used to dynamically define one or more Special Function key codes and/or the Service Request line detection as
input terminators to an ASCI| Read Request. A positive key number enables the function key, a negative number
disables it.

Special function keys are identified by numbers as follows :

£ 1 N 2 N 3 BE a4 NA 5 B
(SRQ) J | AN AN AN y

6 B 7 AF 8 N o HE 10 ¢
 JJLJUL JL

2-43 SET TRANSPARENT MODE Function code = 13g
This call places the driver in the transparent mode of operation for the addressed terminal.

2-44 SET NORMAL MODE Function code = 14g
This call places the driver in the normal mode of operation for the addressed terminal (Default mode).

2-45 SET TIME OUT Function code = 22g
When non zero, a time-out will occur after the selected time if the initiated READ or WRITE request has not been
completed.

2-46 STATUS INFORMATION
2 -47 The status information is maintained in word 5 of each terminal Equipment Table (bit 7-0) and may be
returned to the user program thru a status request.

2 -48 The status information may take different formats upon completion of driver requests.

2-49 READ REQUEST COMPLETION

EQTS (8 7 6 5 4 3 2 1 0

) SRQ | REN ! ATN | EOI EOR ’

2-50 EOR indicates which terminator caused the READ to complete.

EOR = 0 ASCII Read completed on LF or Binary Read completed on EO! or Buffer Full.
EOR = n{1<n<10) ASCIl Read comp!eted on Special Function Key n.
~ {n =1 indicates completion on SRQ key).
EOR = 15 Transparent mode ASCI| Read completed on Buffer Full.
Note: EOR =1 to 10 will occur only if SELECT INPUT TERMINATOR contro! EXEC calls have been previously issued.

2-4
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2-51 ATN indicates state of HP-IB ATN (Attention) line.
= 1 if a Transparent Mode Read completed on ATN (HP-IB command detected).

2 -52 REN indicates state of HP-IB REN {remote Enable} line.
=1 if REN true.

2 -53 SRQ indicates state of HP-IB SRQ (service Request) line.
= 1 if SRQ true (at least one station on the HP-{B of the addressed terminal is requesting service}.
SRQ status indication is meaningless on completion of Transparent Read Request {unless EOR = 1).

2 - 64  EOI indicates state of HP-1B EO!l (End or Identify) line.
= 1 if EO! has been detected true during the READ request.

2-55 WRITE REQUESTS COMPLETION ‘Computer

Museum

EQTS5 [8 7 6 5 4 3 2 1 0

\ SRQ |REN

SRQ and REN have same meaning as above {see 2-52 and 2-53).

SRQ status indication is meaningless on completion of Transparent Write Requests and Write Command
bytes request.

2-56 SERIAL POLL REQUEST COMPLETION

( 8 7 6 5 4 3 2 1 0

\ SRQ |REN // STATION ADDRESS

STATION ADDRESS is the address of the first station answering the Serial Poll request. If no station answered,
STATION ADDRESS is set equal to 37g.

SRQ ard REN have same meaning as above (see 2-562 and 2-53).

2-57 GET STATUS BYTE REQUEST COMPLETION

7 6 5 4 3 2 1 0
D108 |DI07|D106 |DI05|DI104 |DI03{DI02|DI01

Where DI08 - DIO1 = Hardware status byte (STB) of the relevant station.

2-58 CHECK FOR SRQ / WAIT FOR SRQ REQUEST COMPLETION

EQT5 /8 7 6 5 4 3 2 1 0

\ SRQ

SRQ hes same meaning as above (see 2-53)

2-5
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2-59 INFORMATION ON ERROR COMPLETION

2-60 In both NORMAL and TRANSPARENT mode the following information is returned to the user provided
the requests are standard requests {not class |/0O) and for unbuffered terminals.

A - Reg = Status word (EQT 5)
B - Reg = 100000g

2-61 When an error condition is detected the status word (EQT 5) is updated

EQT 5 (8 7 6 5 4 3 2 1 0

L ERR

ERR = 1 Time-out occured
ERR = 2 Hardware failure

-Power OFF on terminal

- Terminal disconnected

- Terminal physical address is set wrong or duplicata address

- Serial link is bad

- Hardware failure on terminal.
ERR = 2 is only detectable upon completion of a CLEAR TERMINAL control exec call. A good practice

is to start a program by clearing all terminals before beginning any other operation.

ERR = 3 Hardware failure on the controller.
ERR =  Maximum number of controllers already active for this driver or bad system configuration.
ERR = 5 lllegal Control Request.

2-62 The RTE system is notified of completion in error in all cases in NORMAL Mode and in case of fatal
errors in TRANSPARENT Mode.
The following messages are issued :

ERR =1 I/O ERRTO EQT # (Normal Mode)
ERR=2 I/OERRPE EQT # (Normal Mode)}
ERR = 3/4 /0 ERR NR EQT # (Normal/transparent Modes}.

2-6
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TABLE 2-1 HP 3070A READ CALLS (DVA 47)

Assembly
Language Where
EXT EXEC ICODE = Function code
1 = Read Request
. 17 = Class Read Request.
JSE EXEC ICNWD = Control Word
DEF * +5 Bit O _ : :
DEF |CODE thru § S = Logical Unit Number
DEF ICNWD
DEF IBUFR Bit 6 = Data Transfer Mode
DEF IBUFL 0 = ASCII
< return point > 1 = binary
Bit 8 = {used only in NORMAL mode)
1 = Causes talker station input to be
Class Request printed on terminal display as received.
{The display is configured as a listener
EXT EXEC by this call).
. On subsequent read requests, regard-
less of the value of bit 8, the input
. will be echoed on the terminal display
JSE EXEC until a CLEAR TERMINAL control
DEF return point exec call is executed or an UN-
DEF ICODE LISTEN HP-IB command is sent.
DEF ICNWD
DEF IBUFR IBUFR = Buffer location
DEF IBUFL
DEF IPRM1 IBUFL = Buffer length
DEF IPRM2 + number = words
DEF ICLAS - number = characters
< return point >
See RTE manual NORMAL Mode READ : The talker is as defined by the
(HF Part No. latest SET NEXT TALKER ADDRESS
92001 - 93001) Control EXEC call. Default value is
for definition of 3070A - Terminal keyboard.
IPRM1, IPRM2, ICLAS
TRANSPARENT Mode READ : The talker is as configured
by the user with a WRITE
COMMAND BYTES request.
FORTRAN CALL EXEC (ICODE, ICNWD, IBUFR, IBUFL)
FORTRAN (Class) CALL EXEC (ICODE, ICNWD, IBUFR, IBUFL,
{IPRM1, IPRM2, ICLAS).
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TABLE 2-2 HP 3070A WRITE CALLS

(DVA 47)

It

Function code

2 = Write Request

18 = Class WRITE Request
Control Word

Bit 0 _ | ogical Unit Number
Thrub
Bit 6 = Data Transfer Mode
0 = ASCII
1 = binary
Bit 10 = Standard / Special functions

0 = Standard Write functions

1 = Special Write functions
If Bit 6 =0 Serial Poli Request
(see 2-23)
if Bit 6 = 1 Write Command Bytes
Request (see 2-29)

Buffer location

Buffer length
+number = words
- number = characters

NORMAL Mode WRITE : Listeners are the 3070A terminal

display and all currently addressed listeners.

TRANSPARENT Mode WRITE : Listeners are as configured

by the user with a WRITE COMMAND BYTES
request.

CALL EXEC (ICODE, ICNWD, IBUFR, IBUFL)

Assembly
Language Where
EXT EXEC ICODE
JSB EXEC ICNWD
DEF * +5
DEF ICODE
DEF ICNWD
DEF IBUFR
DEF IBUFL
< return point >
Class Request
EXT EXEC
JSB EXEC
DEF return point IBUFR
DEF ICODE
DEF ICNWD
DEF IBUFR IBUFL
DEF IBUFL
DEF IPRM1
DEF IPRM2
DEF ICLAS
< return point >
See RTE manual
(HP Part No.
92001 - 93001)
for definition of
IPRM1, IPRM2, ICLAS
FORTRAN
FORTRAN (Class)

CALL EXEC (ICODE, ICNWD, IBUFR, IBUFL, IPRM1,
IPRM2, ICLAS)

2-8




DVA 47

Aay uonoung |edadg NS Alewun ‘ualsiiun NN TINN
paad auin 31 $s24ppY dlel ee 3L
aul| uoluany N1V $S2UppPY UL1sIT ee NS
aul] Aj1ludpy Jo pug 103 pajjod Ajjelias suollels 40 SassaIppy ‘A 'x
a|qesig |10d |el4aS ‘B|qeud jlod |ellag ads ‘3ds $saJppe Jay(el 1XaN .
S3LAd S31Ad
aouanbas paulyap Jasn V/N d31SNVHX3 INNOD 3LA8 | anvianwod| LNIHVASNVHL aNVINWOD N 71 1200
g1dH 4O TVWHON 3L14Mm
ads “LNN "7 AN L XL v/N v/N v/N LIN3YVdSNVHL 170d N 71 0200
'3dS '9€ NS “LNN “INN HO TYWHON Ivid3as
- ON 103 AdVNIg 1NIYVdISNVYHL JLIHM N 71 1000
- ON 47 ISV INIHVdISNVH L 3L14Mm N 7 0000
1NN 'SE NST S3A 103 AdvNIg TVYWHON 3114Mm N 71 1000
1NN ‘SE NST S3A 41 110SVY IVINHON 3119Mm N 71 0000
- ON {Ingd Jayng ‘NLV ‘103 AYVNIg 1NIHVISNVHL av3ay N 7 1000
- ON N4 Ja4ng ‘NLV ‘41 HOSV 1N3"VdISNV YL avay N 1 0000
INN WL '9E NS ‘GE NS SIA IIng Japyng ‘103 AHVNIE IVINHON avay N 71 5000
ANN ML '9€ NS ON ind Jayng ‘103 AdVNIg TYWHON avay N 7 1000
LNN SMTL'9E NST'GE NS S3IA M4s 41 110Sv IVYIWHON av3y N 71 000
INN M1 '9E NS ON M43 41 110SY IVINHON avay N 7 0000
paiesauab sa1Aq puewwo) gidH| uo Aeydsig uinj pi0oday 40 pu3 eleq 9po 1sanbay pmuo)

(QMNOD) SGHOM TOHLNOD S1S3ND3Y

J11HM / av3d 3719VIIVAVY 40 AHVINANS €-Z2 378Vl

2-9
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2-4 HP 3070A CONTROL CALLS (DVA 47)

TABLE

Assembly

Language
EXT EXEC
JSB EXEC
DEF *+3, or 4
DEF ICODE
DEF ICNWD
DEF IPARM
<. return point >
Class Request
EXT EXEC
JSB EXEC
DEF return point
DEF ICODE
DEF ICNWD
DEF IPARM
DEF ICLAS
< return point >

Where

ICODE = Request Code

3 = Control Request

19 = Class CONTROL Request
ICNWD = Control Word

Bit 0 }Logical Unit Number
Thrub

Bit 6 }Function code
Thru 10

00= Clear Terminal (see 2-34)
01= Issue end or identify (see 2-35g)
02= Remote Enable (see 2-36)
03= Remote Disable (see 2-37)

04= Set next talker address (see 2-38) IPARM is
the address of the station on the HPIB which
will be the next talker (0 < IPARM < 35)

07= Check for Service Request (see 2-39)
10= Wait for Service Request (see 2-40)

11= Get Status Byte (see 2-41). IPARM is the
address of the station of which to obtain
status byte (0 < IPARM < 353)

12= Select input terminator (see 2-42) IPARM
defines which special function key (including
service request key) will be used to complete
subsequent ASCII read requests
(-10 < IPARM < 10)

13= Set Transparent Mode (see 2-43)
14= Set Normal Mode (see 2-44)

22— Set time-out (see 2-45) IPARM is set as the
new time out interval.
IPARM = Optional parameter

ICLAS = Class number (if ICODE = 19)

FORTRAN

CALL EXEC (ICODE, ICNWD, IPARM)

FORTRAN (Class)

CALL EXEC (ICODE, ICNWD, IPARM, ICLAS)




TABLE 2-5 SUMMARY OF AVAILABLE CONTROL FUNCTIONS

DVA 47

- Computer
. Museum

OPTIONAL HPI1B COMMAND BYTES
CONWD FUNCTION PARAMETER OR ACTION
0000 L U Clear Terminal — REN, IFC, IFC, DCL
0007 L U Issue end of Identify - EOI, EOI
0002 LU Remote Enable - REN
0003 L U Remote Disable — REN
0004 L U Set Next Talker Address Next talker —
Address
0007 L U Check for Service Request — UNT
0010 L U Wait for Service Request — UNT
0011 LU Get Status Byte Station address UNL, UNT, LSN36, SPE
TLK(IPARM), UNT, SPD
0012 L U Select Input Terminator Special function
key number
0012 LU Set Transparent Mode - -
0014 LU Set Normal Mode - -
0022 L U Set Time-out New time-out
Value
NOTE

: Control Requests have the same meaning whether in NORMAL or TRANSPARENT Mode

IFC o Set IFC line true
[T Set IFC line false

EOI e Set EOI line true

EOI o Set EOI line false
D10 I Device Clear command
(2153 SO Set REN line true

ST =] Set REN line false
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TABLE 2-6 SIMPLIFIED DESCRIPTION OF REQUESTS NECESSARY FOR USE
OF THE 3070A AS A NUMERIC INPUT/OUTPUT DATA TERMINAL

TURN
REQUEST CONWD DATA END OF RECORD ON
DISPLAY
READ 0000 L U ASClI LF, SFK NO
READ 0004 L U ASCII LF, SFK YES
READ 0001 LU BINARY Buffer Full NO
READ 0005 L U BINARY Buffer Full YES
WRITE 0000 L U ASCII LF YES
WRITE 0001 L U BINARY Last character output YES
CLEAR TERMINAL 0ooo L U See para 2-34
SELECT INPUT TERMINAT. 0012L U See para 2-42
WAIT FOR SERVICE 0010L U See para 2-40 - Allows the user to place its pro-
REQUEST gram in 1/0O suspend until a special key (called
the Service Request Key) is depressed.
See para. 2-41. Allows the user to clear the
GET STATUS BYTE 0011 LU Service Request indications.
SERIAL POLL WRITE 0020 L U See para 2-23 - Allows the user to clear the
Service Request indication.




TABLE 2-7 AVAILABLE HP-IB COMMANDS

DVA 47

BYTE POSITION

COMMAND ACRONYM C;Oé\/lg/lflg% ?YOTE

LEFT RIGHT

Talk Address TLK X10TTTTT 040000 000100
057000 000136

Listen Address LSN XO01TLLLLL 020000 000040
037:OOO 000:076

Untalk UNT X1011111 057400 000137
Unlisten UNL X0111111 037400 000077
Go to local GTL X0000001 000400 000001
Local lock-out LLO X0010001 010400 000021
Device Clear DCL X0010100 012000 000024
Selected Device Clear SDC X0000100 002000 000004
Group Execute Trigger GET X0001000 004000 000010
Take Control TCT X0001001 004400 000011
Secondary Address MSA X118S8SSS 060000 000140
077000 000176

Serial Poll Enable SPE X0011000 014000 000030
Serial Poll Disable SPD X0011001 014400 000031

NOTE: Do not use parallel polling with the HP 92900 Subsystem.

2-13
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SECTION I
CONFIGURATION INFORMATION

3-1 GENERAL

3 - 2 This section provides configuration information for Driver DVA 47 and is intented to augment the data
provided in the Real-Time Executive Software System Programming and Operating Manual. (HP Part No. 92001-93001)

3-3 REAL-TIME GENERATION

3 -4 The driver is loaded into the RTE System during system generation (as a core resident driver) as described
in the appropriate RTE Software Manual. At this time, the following items must be supplied by the operator to
configure the HP 3070A Terminals into the system being generated.

Note: The RTE system generated must be compatible with all date codes greater than or equal to 1604.

3 -5 PROGRAM INPUT PHASE
3 -6 Driver DVA 47 must be loaded during this phase.

3-7 TABLE GENERATION PHASE

3-8 In this phase, the following entries must be made :

a) An equipment table entry for each HP 40280A controller followed by an EQT entry for each 3070A terminal
attached to this controller’s serial Iink. THE ORDER OF EQT ENTRY FOR A GIVEN CONTROLLER MUST
REFLECT PHYSICAL ADDRESSES OF TERMINALS ON THE ASSOCIATED SERIAL LINK.{See HP 3070A
Operating and Service Manual).

if SC1 is the select code of controller 1
SC2 is the select code of controller 2
t, is the time-out parameter (if needed).

* EQUIPMENT TABLE ENTRY
SC1,DVA 47 EQT for controller 1 (dummy EQT entry)
SC1,DVA 47, T =t EQT for terminal 1 of serial link 1

SC1,DVA 47, T =t EQT for terminal n of serial link 1
SC2, DVA 47 EQT for controller 2 (dummy EQT entry)
SC2, DVA 47, T =t EQT for terminal 1 of serial link 2.

b) A device Reference Table entry for each 3070A Terminal.
* DEVICE REFERENCE TABLE
xx = EQT # ?

m

Where xx is a logical unit number. Response "'m” is the corresponding EQT number,
No logical unit numhber should reference the dummy EQT entries.

¢) An Interrupt Table entry for each HP 40280A Serial Link Controller.
" INTERRUPT TABLE

SC1,EQT,d1 d1and d2 are the EQT numbers of the dummy EQT's associated with each controiler.
SC2, EQT, d2

3-1






2001
enng
eewy
goRé
Quas
goos
LK
008
o0ue
eete
"1 B
eele
eo1d
PR e
0018
goi6
oMLy
oes
ea19
pe20
0024
o822
L)
0024
gaes
pezs
0027
po2eé
2229
P33
PR3y
ga3e
2033
po34
0038
036
0037
ped8
2039
204
P04y
0042
pBad
P044
0048
0ed6
0047
o048
0edg
Qesn
2ed51
Pes52
2053
2as54
2055
1311

APPENDIX A
NORMAL MODE OF OPERATION

FING,L
PROGRAM NORMA
DIMENSION IREG(2),IB(5)
EQUIVALENCE (REG,IREG(1)), (IREG(1),AREG), (IREG (2) /BREG)
CALL RMPAR(18)

LusIB(1)
g----SET NORMAL MQODE
‘ CallL EXEC(3,14u2u84+LU)
g----CLEAR TERMINAL & CHECK FOR WORKING STATE
¢ REGSEXEC (3,LU)
IF(BREG .LT, ©) GOTO 4ed
E----SNITCH LIGHT "i" QN
‘ WRITE(LU)1418
E----ENABLE SRA(SFKY) AND SFK5 AS READ TERMINATORS
‘ CaLL EXEC(3,1240B+LU,1)
CALL EXEC(3,12008+LU,5)
E----READ DATA

S5g READ(LU,w)A
CaLl EXECC13,LU,ISTAT)
ISTATaIAND(ISTAT,3)
IF(ISTAT LEQ, ¢¥) GUTO 1@@
IF(ISTAT ,EQ, 1) GOTQ 289
IFCISTAT ,EQ, 2) GOTO Jae

c
Co==eCUMPLETION UnN ENTER KEYSSTORE OATA ON MAG TAPE
c
107 WRITE(B)A
6OTO 5e
c
Co=o=COMPLETION ON SRQ(REQUEST FQR SERVICE)KEYICLEAR SRQ INDICATION
Ce==eAND READ AGAIN
c
200 CaLL EXEC(J3,110@B8+LU,358)
GOT0 50
c
Coem==HARDWARE FAILURE QR NOT READY ITERMINATE PROGRAM
¢
420 WRITE(),500)
5¢¢ FORMAT("HARDWNAKE FAILURE")
GoTo 3509
c
Co===COMPLETION ON SFXS5 $wRITE EQF,REWIND TAPE ATERMINATE
¢
338 ENDFILE 8
REWIND 8
CalLL EXEC(S,LU)

DVA 47
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APPENDIX B
TRANSPARENT MODE OF OPERATION

gea1 FTN4,L

2002 PROGRAM TRANS

003 DIMENSINN IREG(2),IB(5)

0004 EQUIVALENCE (REG,IREG(1)),(IREG(1),AREG), (IREG(2),BREG)
00035 CALL RMPAR(IB)

2006 LU=IB(1)

eee? C

0208 C=e===«SET TRANSPARENT MODE

pees C

pgein CALL EXEC(3,130@B+LU)

eatl C

P@12 Cme==CLEAR TERMINAL LCHECK FOR WORKING STATE
o013 C

oe14 REGSEXEC(3,LU)

eeLs IF (BREG ,LT, @)GOTO 35¢

' RY]

c
2017 CwewsCONFIGURE DISPLAY AS & LISTENER (HPwIB ADDRESS I8 358)
9018 Cwe==CONFIGURE COMMUNICATION MODULE AS A LISTENER(HP=IB ADDRESS 1S 368)
o219 C
o2 50 IB(2)m2Hm>»

o021 CALL EXEC(2,2100B+LU,1B(2),1)

op22 C

PP23 Creme3WITCH LIGHT "i" ON (MEANINGIHOW MANY MEASURES 7)
eo24 C

0028 WRITE(LU)1418

oe26 C

0027 C(==e=CONFIGURE KEYS0ARD A8 A TALKER (HP=lB ADDRESS IS 35B)
pez2s C

0029 CallL EXEC(2,21c@8+LU, (100B+35B8)w256,=})
emde C

@031 Cr==wENABLE SRQ(SFK{) AND SFK5 AS READ TERMINATORS
ee3e C

2833 CALL EXEC (3,1200B+LU,}1)

0834 CALL EXEC (3,12008+LU,5)

ee35 C

V@38 Cwre=w=GET ANSWER FRQOM KEYBQARD

ga3? €

peds READ (LU, w)N

on39 CALL EXEC(13,LU,ISTAT)

oo4n ISTATRIAND(ISTAT,Y)

o4l IF(ISTAT ,EQ, @) GOTO 70

o042 IF(ISTAT ,EQ, 1) GOTO 3@

2043 IF(ISTAT ,EQG, 2) GOTO 400

0044 IF (ISTAT ,GT, 2) GOTQ 400

po4s C

0046 Ce»s=nCOMPLETION ON ENTER KEYITAKE N KEADINGS FROM A 53028 COUNTER

pe47 C

pe4s 70 TFREQup,

o048 C

2089 Ce=~==DISABLE 8RO AND SFK5 AS READ TERMINATORS

00851 Ce=w=DECONFIGURE TALKERS & LISTENERS

20092 Cm===CONFIGURE COUNTER A8 A LISTENER (HP=IB ADDRESS I8 { IN THIS EXAMPLE)
0033 Ce=ww»TRIGGER THE COUNTER(SEND "IM)

2054 Cew==UNLISTEN

0036 Cwe==CONFIGURE COMMUNICATION MODULE AS A LISTENER (HP=IB ADDRESS IS 368)
PBB6 Cw==wCONFIGURE COUNTER AS A TALKER

ggg; g----READ VALUE(A FREQUENCY IN THIS EXAMPLE)AND ACCUMULATE

oes9 DO 102 Isi,N
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o060
0061
2262
0063
0es4
eoes
oe66
o067
111
2069
poazo
2071
eez2
ee7d
0074
0e?3%
pe7é
eer7
peze
ee’9
poen
oesl
eese
oned
gas4
00835
o08s
o087
oo8s
poes
0090
008!
pes2
2093
0094
2090
0096
0097
eoss

B1-2

CALL EXEC(3,LU)
CALL EXEC(2,2100B¢,U,4182256,~1)
IB(3)mR2H]Ie
REGWEXEC(2/,)LU,IB(3), 1)
IB(2)"2H?>
IB(3)m2HA
CALL EXEC(2,21v0B*LU,1B(2),e3)
READ (LU, »)FREQ
TFREO®STPFREQeFRER
160 CONTINUE
c
CoveeCOMPUTE AVERAGE FREGQUENCY
c
FREQesTFREQ/N
c
ComnaCONFIGURE DISPLAY AS A LISTENER,SWITCH LIGHT "2% ON,QUTPUT RESULT
¢
CALL EXEC(2,21008+LU, (42B+35B)*256,=1)
NRITE(LU) 14238
WRITE(LU,200)FREQ
200 FORMAT(F12,3)
GOTO 50
c
CweeaCOMPLETION ON SRG(REQUEST FOR SERVICE) KEYICLEAR SR@ INDICATION
Ce=esAND READ AGAIN
c
300 CALL EXEC(3,311028+.U,358)
GOTO 5@
c
CemeaHARDWKARE FAILURE OR NOT READYITERMINATE PROGRAM
¢
350 WRITE(1,504)
500 FORMAT ("WARDWARE FAILURE")
GOTO 458
c
CoemaCOMPLETION ON SFKS5ITERMINATE PROGRAM
C
40P CALL EXEC(3,LL)
458 END



poel
eee2
ep0d
0004
goes
eees
pee?
poes
oeos
eole
potl
eete
eoid
2014
80Ls
eoie
opL7
eeLe
eeis
e02e
peey
eea2
oRed
eoe4
eees
eoes
eee7
ep2e
2028
oRdo
2031}
ee3e2
2033
2034
2235
0236
0037
eeas
on39
op4de
eedl
Q4R
2043
0044
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0048
00480
0059
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eese
eesy
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eesy
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APPENDIX C

PROGRAM EXAMPLE
USING CLASS 1/0 REQUESTS

EXAMPLE PROGRAM USING CLASS 1/0 REQUESTS

THIS PROGRAM ALLOWS A NUMBER OF TERMINALS TO PERFORM SIMULTANEOUSLY
AN INCOMING INSPECTION TRANSACTION TO REPORT BAD PARTS RECEIVED,

TO PERFORM A TRANSACTION THE USER SHOULD

{1=PRESS THE SR@ KEY TO START THE TRANSACTION

2eANSWER WITH A PARTH (XXXXXeYYYYY) TO THE QUESTION "PART 2V
(LIGHT ¥ 1), XXXXX,YYYYY ARE NUMERIC STRINGS(XXXXX#0)

3=ENTER GUANTITY RECEIVED AS ANSWER TO THE QUESTION "RECEIVED QTyY?V
(LIGHT » 2), .

4wENTER QUANTITY REJECTED AS ANSWER TO THE QUESTION "REJECTED QTY?V
(LIGHT # 3),

S«ENTER REJECT CAUSE AS ANSWER TO TWE QUESTION "REJECT REASON?"
(LIGNT # 4),
REASONS FOR REJECT ARE GIVEN BY PRESSING SFK'S 2,3,4,5,

TO START THI8 PROGRAM ISSUE A ON,EXAMP,FIRST,LAST
WITH FIRST ¢t LOWEST TERMINAL U#
LASY § HIGHEST TERMINAL LU #

PROGRAM EXAMP,J3,60

DOUBLE PRECIBION PUT,1QR(63),L1QR(63),IQ(863),IR8N(4,63),
116D, I~S8y,IRS2,IRS83,IRS4
ODIMENSION IPAR(S),LU(S7),148(2),IDUMB(3),INPT(?7),
tIDCB(144),INAM{I),IBUF(25),
1LAST(683),IPN(6,63)
EQUIVALENCE (IPAR(1),IFRST),

(IPAR(2),LA8T),

(AB,IAB(1)),

(IBUF(8),1GD),

(IBUF(11),1IR81),

(IBUF(14),IRS2),

(I8UF(17),IR8Y),

(IBUF (2@),1IRS84)

NARODLGA

DATA LMP1/0605378B/,,MP15/765378/,LMP2/61537B/,LMP3/62537B/,
1LMP4/635378/,

{I8C/2HMH/ , INAM/2HSA, 2HVE ,2H /

CALL RMPAR({IPAR)

GET AND SAVE LU # TO BE USED
00 { I=IFRST,LAST

LU(I+1=IFRST)s]
CONTINUE

OPEN DATA STORAGE FILE (NOT EXCLUSIVE)
CALL OPEN(IDCB,IER,INAM,18,I8C,ICR)

SET NORMA| MODEICLEAR TERMINALICLEAR SRG IF ANY
ENABLE SRQ DETECTION AS AN INPUT TERMINATION
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ge6e C ISSUE A CLASS READ TC GET THE SRQ INDICATION
0061 C (WAIT ON SRQ IS USELESS WITH CLASS 1/0)
ees2 C

0863 D0 2 1831,LASTaIFRSTe}

2064 CaLL EXEC(3,LU(l)e+1400B,Q)

2065 CALL EXEC(S,LU(I)+2B,0)

0066 CALL EXEC(3,LU(I)+1100B,358)

0057 CALL EXEC(3,LU(I)*120028,1)

pues CALL EXEC(17,LUCI),INPT,=1,LU(I),=1,ICL)

0Rce 2 CONTINUE

ee7e C

ee71 C PREPARE BUFFER TO SWITCH LIGHTS OFF

pore C

0073 IouMB (1) 8601428

0074 IpUMB(2) 8821468

er?75 C

o078 (eenccncnsccnara(GET INPUT 8 CHECKenesswcaecaswsoas
ee77 ¢
0078 200 ABsEXEC(21,1CL+20P20B,INPT,»1,LUT,IP2,IPd)
Q879 C

op8g C

2081 201 CALL EXEC(13,LUT,IGTS)

oes2. ISRA=IAND(IQTS,2008)

0083 ISFKmIAND(IQTS,178)

p084 C

op8d C IS IT THE BEGINNING OF A TRANSACTION ?

0086 C :

0087 IF(CISRO ,EQ, @),AND,(IP2 LEQ, =1)) GOTO tve

ee88 C

o089 C IS TRANSACTION TO BE RESTARTED AT THE BEGINNING ?
gese C

o091 IF((ISRG, ,EQ, 20uvB),0R,(IP2 ,EQ, ¥)) GOTO 10@d

ees2 ¢C

093 C SWITCH OFF ERROR LIGHT (LIGHWT # 15)

0094 €

20985 IDUMB(3)aLMP1S=40228

20986 CALL EXEC(2,LUT,IDUMB(3),1)

o087 C

P88 C CHECK FOR VALID INPUT IN PHASE 4

0veee C

oiop IF((IP2.EQ,4) ,AND, (ISFK,GT,1),AND, (1AB(2),EQ,Q0))GODTD 202
2191 IF(IP2,EQ,4) GOTO 109

e1e2 C

1Yy ¢C CHECK FOR VALID INPUT IN OTHER PHASES

Bled ¢C

0105 IF(CIP2 ,NEod) s ANU, (ISFK,EQ,@) AND, (1AB(2),6T,0)) GUTO 202
D108 IF(IP2,LT,4) GOTO 1@9

21v7 C

o1e8 C GO TO THE RELEVANY PHASE OF THE THANSACTION
oL1ve C

Ll 202 GOTO (2020,3400,4000,5%02008)1P2

111 C

112 C

113 C

P114 CannnnwnnnnnnnnnwaRETURN POINTS FROM PHASESetwwxswmnrrdknin
2118 ¢C

116 C

2117 ¢C

118 C ISSUE A CLASS READ WITH ECHU ON DISPLAY

0119 C

Ci1-2



012¢
et2y
p122
1)
124
0128
0126
0127
0128
129
2130
2131
o13R
2133
0134
0138
0136
2137
0138
0139
D140
141
p142
0143
0144
0145
01486
2147
D148
e14s
0150
15}
0162
2153
0104
158
156
2157
p158
2159
¢162
0164
162
2163
2164
2163
e166
0167
0168
16§
2170
171
0172
0473
174
0178
176
0177
178
0179
'RY-1
018}
0182
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101 CALL EXEC(17,LUT+42028,INPT,=14,LUT,IP2,ICL)
GOTO 200
c
c ISSUE A CLASS READ WITHOUT ECHO
c
169 CALL EXEC(17,LUT,INPT,=1,LUT,=1,1CL)
GOTO 229
c
c SWITCH ON ERROR LIGHT (LIGHT®15) AND READ AGAIN
c
199  CALL EXEC(2,LUT,LMP15,1)
60TO 1@
c
c END UF TRANSACTION = SAVE DATA IN "SAVE" FILE
c SET UP TERMINAL FOR NEXT TRANSACTION
c
c RECORD STRUCTURE IS
C Ly # { @ wORD
c PART # 6 WORDS
c GTY RECEIVED 3 WORDS
c GTY RJCT REASON § 3 WORDS
c QTY RJCT REASON 2 3 wORDS F
c QTY RJCT REASON 3 3 wORDS Msoum
c OTY RJCT REASON 4 3 WORDS
c
102 IBUF (1) uT

DO 9¢op Is2,7

9000 IBUF(I)BIPN{le},LUT)
IGD=IQ(LUT)
IRSI®IRSN(L,LUT)
IRS2=IRSN(2,LUT)
IRS3I®IRSN(I,LUT)
IRS4mIRSN(4,LUT)
CALL WRITF(IDCB,IER,IBUF,23)
CALL POST(IDCB,IER)
GoTo 29}

----------.PHASE “ 1 IPZ.D OR sRu DETECTED--..--.---.--------------.
INITIALIZE/REINITIALIZE TRANSACTION
02 CALL EXEC(S,LUT*1190B,358)

CLEAR TERMINAL

OO0 OO0 0000

CALL EXEC(3,LUT#+0,0)
ENABLE SFK § TO 5

o000

DO 10?1 IK®y,5
CaLL EXEC(3,LUT+1200B,IK)
1021 CONTINUE
c
c SHITCH ON "PART #72" (LIGHT # 1)
€
CALL EXEE(2,LUT,LMPL,1)

INITIALIZE STORAGE AREA FOR THIS TERMINAL

OO0

IG(LUT) =0
IR (LUT) =0

C1-3
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0183 LAST(LUT)np

184 LIGR(LUT) w0

2185 D0 tov2 Imi,q

2186 1202 IRSN(I,LUT)wp

0187 DO 1003 Im},6

2188 1Ap3 IPN(I,LUT)®24Q408B

0189 C

e1sm ¢ SET IP2s2 TO GO TO PHASE 2

2191 C

0192 1P29a}

2193 GOTO v}

p194 C

1985 C

0196 C(rmeceemeePHASE & 2 M e T T O e Ll
o187 C

2198 C CHECK ANSWER TQ "PaART#?"

p199 C

p2em ¢ CHECK FOR = IN INPUT STRING

0201 2020 IF(IAND(INPT(3),3773) . ,NE.55R) LOTO 1¢9
e2m2a C CHECK FOR XXXXX # @

2203 CaLL ASTINCINPT,S,PUT)

g2va IfF(PUT,LE,2,DB) GOTO 129

0205 C CHECK FOR NUMERIC X & Y

2246 IF (INPT(4),..T,3¥2628) GOTO 188

a207 IF CINPT(5)..T.3#d608) GOTO (@9

p208 IF (YAND(CINPT(6),1774208),LT,3000088) GOTO 109
P09 € P/N I8 0,K

g21iv 00 2wny Im},6

2t IPNCI,LUT)®RINPT(I)

212 24p1 CONTINUE

0213 €

@214 ¢ SWITCH ON  "QTY RECEIVED?" (LIGHT # 2)
p2185 C

0216 IDUMB (3) L MP2

217 CALL EXEC(2,LUT,IDUMS,3)

@218 C

0218 C SEY IP2s2 TO GO TO PHASE 3

p220 ¢C

vael IP2e2

222 GOTO 10}

p223 C

@224 C

@223 C

0226 (CeeewemeePHASE # 3 I D e Y T T T rayy YRy PP PP SU e -
p227 €

p228 C CHECK ANSwER TO "QTY RECEIVED?" MUST BE NUMERIC AND POSITIVE
229 C

0239 J3ape CALL ASTIN(INPY,IAB(2),PUT)

2231 IF(PUT,LT,0,08) GOTO 19©9

0232 IG(LUTY=PUT

223y C

0234 C SWITCH UN  "QTY REJECTEQ?" (LIGHT # 3)
2235 C

p236 IDUMB (J) aLMP

9237 CALL EXEC(2,LUT,IDUMB,])

0238 C

2239 ¢C SET IP283 TO GO TO PHASE 4

240 C

024} IP2md

0242 GOTO 1024

v243 €

0244 C

0245 C

c1-4
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CommnannseePHASE # 4 IP28lrvmcnssunvssnsrenncannrecarenn e cccenenssaven

c
c
c CHECK ANSWER TO ®QTY REJECTED?"
c IF NEGATIVE NUMBER tERROR
c IF NULL tTRANSACTION COMPLETE STORE DATA
c 1F POSITIVE tIF SUM OF REJECTED PARTS>QTY RECEIVEDIERRD
c
c
4900 CALL ASTINCINPT,IAB(2),PUT)
IF (PUT) 129, 4uail, 4022
420y IP2mg
GOTOo {@2

4002 IF(IQCLUT)=CIQRCLUT)*PUT)) 109,4003,4004
4203 LAST(LUT)=}
4004 IORCLUTISIQRCLUT)+PUT

LIGR(LUT)=PUT

SWITCH ON M"REJECT REASON?" (LIGHT # 4)

OO0 0D

IDUMB (3) sLMP4
CALL EXEC(2,LUT,IDUMB,3)

SET IP2s4 TO GO TQ PHASE §

oo

IP2s4d
GOTD 101

--p-----PHAsE 88 IP2l4.---------I---------.---------.--------

CHECK ANSWER TO M"REJECT REASON?"

IF REASON ALREADY GIVEN __ YERROR
IF Sum OF REJECTED QTY ® WYY RECEIVED FEND OF TRANSACTION
IF ALL REASONS USED $END OF TRANSACTION

PPe IKYR]SFKw}
IF(IRSNCIKY,LUT) NE, Q) GOTO 109
IRSNCIKY,LUT)=LIGR(LUT)
IF (LAST(LUT),EQ,)) GOTO 500}
IFCIRSNCL,LUT) #IRSN(C2,LUT) #IRSN(I,LUT)*IRSN(4,LUT)NE.B) GOTOD 5001

c
C ASK FOR NEXT QUANTITY TO REJECT
c
1P2ay
IDUMB (3) sLMPY
CALL EXEC(2,LUT,I0UMB,d)
GOTo el
c END OF TRANSACTION
Sgey lpewp
GOTO 102
ENnD
c
o
c
c
SUBROUTINE ASTIN(ASCII,TLOG,RES)
c SUBROUTINE TO CONVERT AN ASCII»BUFFER INTO
c DOUBLE PRECISION VALUE
c NOTEIIF TLOG «» @ RESULT wWILL BE '¢!
c
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2399 DOUBLE PRECISION RES

p3lp INTEGER ASCIIC(C1),EXP,TLOG,0DD,LOUP

P31l RESsQ, D0

2312 EXPsp

2313 IF(TLOG .LE, @)GO TO &

2314 IF(TLO0G ,NE, 1) GOTO 6

0315 lel

03186 G0TO 7

2317 8 LOOPsTLOG/2

2318 0DDeTLOG=LOOP%2

P319 IF(OND)2,2,¢

2320 C

0321 C TLOG IS ODD DO FIRST CONVERSION
2322 ¢C

2323 1 CHRmIAND (ASCII(LOOP+1),77400B)/256=608

0324 IF(CHR 4LTs b, (0R, CHR ,GT, 8.,)GO TO 4

2325 RESECHR

p326 EXPBEXP#]

8327 ¢C

0328 C HERE TO DO THE RESY OF THE ASCII BUFFER
2329 C .

pdde 2 00 3 IsLOOP,i,=!

2331 CHReIAND (ASCII(I),3778)=60B

P332 IF(CHR LT, @, ,0R, CHR 6T, 9,.,) GO TO 4

2333 RESEDBLE(CHR)*10,00wvEXP4RES

2334 EXPaEXP#}

2335 7 CHLW (CTANDCASCII(I),77400B8)/256) =628

2336 IF(CHL LT, ¥, .OR, CHL ,GT, 9,)G0O TO 4

2337 RESBDBLE(CHL)*1Q@,00wnEXP&RES

2338 3 EXPREXP#]

2339 C

0349 C THAT!S ITINOWN SEE IF THIS IS A NEGATIVE NUMBER
2341 C

0342 4 IF(CHR L,EQ, =3, ,O0R, CHL LEQ, =3,)RESaRESw(=1,)
2343 C

9344 C LET!S RETURN TQ CALLER

345 C

346 5 RETURN

0347 END

Cci16
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HP-IB COMMAND BYTES

OCTAL AND ASCH EQUIVALENT

- Computer

:Museum

DVA 47

FIRST SECOND FIRST SECOND AsCIl
comMmAnD| CHARAC. | CHARAC. CHARAC. commanD | CHARAC. | CHARAC. | o /i3CNc
BYTE |eQuUIVAL. | EQUIVAL. EQUIVAL. BYTE EQUIVAL. | EQUIVAL. EQUIVAL.
SDC 002000 000004 EOT (End of transmission) LSN 7 023400 000047 '
GET 004000 000010 | BS (Backspace) LSN 10 024000 000050 {
TCT 004400 000011 HT (Horizontal tabulation) LSN 11 024400 000051 )
GTL 006000 000014 | FF (Form Feed) LSN 12 025000 000052 *
LLO 010400 000021 | DC1 (Device control1 LSN 13 025400 000053 +
DCL 012000 000024 | DC4 (Device Control 4} LSN 14 026000 000054 ,
SPE 014000 000030. | CAN (Cancel) LSN 15 026400 000055 -
SPD 014400 000031 | EM (End of medium) LSN 16 027000 000056 .
LSN 17 027400 000057 /
TLK 0 040000 000100 @ LSN 20 030000 000060 3
TLK 1 040400 000101 A LSN 21 030400 000061 1
TLK 2 041000 000102 B LSN 22 031000 000062 2
TLK 3 041400 000103 c LSN 23 031400 000063 3
TLK 4 042000 000104 D LSN 24 032000 000064 4
TLK 5 042400 000105 E LSN 25 032400 000065 5
TLK 6 043000 000106 F LSN 26 033000 000066 6
TLK 7 043400 000107 G LSN 27 033400 000067 7
TLK 10 044000 000110 H LSN 30 034000 000070 8
TLK 11 044400 000111 | LSN 31 034400 000071 9
TLK 12 045000 000112 J LSN 32 035000 000072 :
TLK 13 045400 000113 K LSN 33 035400 000073 ;
TLK 14 046000 000114 L LSN 34 036000 000074 <
TLK 15 046400 000115 M LSN 35 036400 000075 -
TLK 16 047000 000116 N LSN 36 037000 000076 >
TLK 17 047400 000117 0
TLK 20 050000 000120 P UNL 037400 000077 ?
TLK 21 050400 000121 Q
TLK 22 051000 000122 R MSA 0 060000 000140
TLK 23 051400 000123 S MSA 1 060400 000141 a
TLK 24 052000 000124 T MSA 2 061000 000142 b
TLK 25 052400 000125 u MSA 3 061400 000143 c
TLK 26 053000 000126 v MSA 4 062000 000144 d
TLK 27 053400 000127 w MSA 5 062400 000145 e
TLK 30 054000 000130 X MSA 6 063000 000146 f
TLK 31 054400 000131 Y MSA 7 063400 000147 g
TLK 32 055000 000132 z MSA 10 064000 000150 h
TLK 33 055400 000133 [ MSA 11 064400 000151 i
TLK 34 056000 000134 \ MSA 12 065000 000152 j
TLK 35 056400 000135 ] MSA 13 065400 000153 k
TLK 36 057000 000136 tup arrow MSA 14 066000 000154 |
MSA 15 066400 000155 m
MSA 16 067000 000156 n
UNT 057400 000137 < back arrow MSA 17 067400 000157 o
MSA 20 070000 000160 p
LSN o 020000 000040 space MSA 21 070400 000161 q
LSN 1 020400 000041 ! MSA 22 071000 000162 r
LSN 2 021000 000042 " MSA 23 071400 000163 s
LSN 3 021400 000043 # MSA 24 072000 000164 t
LSN 4 022000 000044 $ MSA 25 072400 000165 u
LSN 5 022400 000045 % MSA 26 073000 000166 v
LSN 6 023000 000046 & MSA 27 072400 000167 w
MSA 30 074000 000170 x
MSA 31 074400 000171 y
MSA 32 075000 000172 z
MSA 33 075400 000173 3
MSA 34 076000 000174 '
MSA 35 076400 000175 g
MSA 36 077000 000176 ~
MSA 37 077400 000177 DEL







APPENDIX E
'HEWLETT-PACKARD CHARACTER SET
FOR COMPUTER SYSTEM

Effect of Control key * L
TN '

|— 0000378 —»-|4— 040-0778 —»|e—100-1378 —»|@—140-1778 —»|

b7b6b5 o00 o01 o10 o11 100 101 110 111
BITS COLUMN
& 0 1 2 3 4 5 6 7
bg by by by| ROW y
ofofofo 0 NUL | DLE sp 0 @ P ' p
o|ofo]1 1 SOH DC1 ! 1 A Q a q
o|of1]o0 2 STX DC2 " 2 B R b r
olo)1}1 3 ETX DC3 # 3 c S c s
o|1{0f0 4 EOT | DC4 $ 4 D T d t
ol1]|o|1 5 ENQ | NAK % 5 E U e u
o|1l1f0 6 ACK | SYN & 6 F v f v
of1]1]1 7 BEL ETB ' 7 G w g w
110l0j0] 8 BS CAN { 8 H X h x
1]o]o]1 9 HT EM ) 9 I Y i y
1]lo]1]0 10 LF suB . J z i z
1o]1/]1 1 vT ESC + ; K [ k {
1{1{olo 12 FF FS . < L \ } ‘
1101 13 CR GS - = M ] m }
111110 14 SO RS . > N A n ~
ERERE 15 S us / ? o _ o DEL
Ne—
32 CONTROL .
CODES Lower Gase
<—— 64 CHARACTER SET ——»|
<—— 96 CHARACTER SET >
- 128 CHARACTER SET -

EXAMPLE: The representation for the character 'K'* (column 4, row 11} is.

b; bg bg by by by by
BINARY 1.0 01 0 1 1

OCTAL 1 1 3

* Depressing the Control key while typing an upper case letter produces
the corresponding control code on most terminals. For example,
Control-H is a backspace.

DVA 47
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HEWLETTW PACKARD

SALES & SERVICE OFFICES
AFRICA, ASIA, AUSTRALIA

AMERICAN SAMOA
Calculators Only

QOceanic Systems inc

P.0. Box 7

Pago Pago Bayfront Road

13
Cable OCEAN|C Pago Pago

ANGOLA
Telectra
Empresa Técnica de
quipamentos
Eléctricos, SARL
R. Barbosa Rodrigues, 42-FDT °
Caixa Postal, 641 9
uanda
Tel: 35515/6
Cable: TELECTRA Luanda

AUSTRALIA
Hewlett-Packard Austraiia
Pty. Ltd

31-41 Joseph Street
Blackburn. Victoria 3130

P.D. Box 36

Doncaster East. Victona 3109
Tel: 89-6351

Telex: 31-024

Cable: HEWPARD Melbourne
Hewlett-Packard Australia

31 Bridge Street
mble

New South Wales, 2073
Tel: 449-6566

Telex: 21561

Cable: HEWPARD Sydney

Hewilett-Packard Austraha
Ltd

153 Greenhill Road
Pnrkulv:lté 5063, S.A

ADEL
Cable: HEWPARD AQELAIDE
Hewlet- Packam Australia

141 mhna Highway
Nedlanda, W A. 6009
Ter: 86-5455

Telex: 93859 PERTH
Cable: HEWPARD PERTH

Hewlett- Packard Australia

121 ullongon Street
Fyahwick, A. 9
Tel: 95-3733

Telex: 62650 Canberra

Cable: HEWPARD CANBERRA

Hewlett Packard Australia
Pty. Ltg

Sth Floor

Teachers Union Building
495-499 Boundary Street
Sprlng Hill, 4000 Oueensland
Tel: 29-1544

Telex: 42133 BRISBANE

GUAM

Medical/Pocket Calculators Only
Guam Medical Suplg Inc
JaB Ease Bmldmg oom 210

Tamunln 96911
Tel: 646- 4?1
Cable: EARMEQ Guam

HONG KONG

Schmidt & Co (Hong Kong) Ltd
PO Box

Connallam Cen(ve

39th Floor

Connaught Road. Central

Hong Kon

Tel: H-255291-5

Telex 74766 SCHMC HX

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Lid
Kastun Buildings
Jamshedi Tata Rd
Bombay 400 020
Tel: 29 50 2|
Teiex: 215

Cable BLUEFROSI

glue Star Ltd

414/2 Vir Savarkar Marg
Prabhadev)

Bombay 400 025

Tel: 45 78 87
Telex: 4093

Cabie: FROSTBLUE
Blue Star Ltd

Band Box House
Prabhadev
Bombay 400 025
Tei 4573 01
Telex: 3751

Cable: BLUESTAR
Blue Star Ltd
14/40 Cwil Lines
Kanpur 208 001
Tel: b 88 82

Telex: 292

Cable: BLUESTAR
Blue Star Ltd

7 Hare Street

0. Box 506
Calcutta 700 001

6!
Cable: BLUESTAR
Blue Star Ltd
Blue Star House,
34 Mahatma Gandhi Rd
Lajpatnagar
New Delhi 110 024
Tel: 62 32 76
Telex: 2463
Cable: BLUESTAR

Blue Star Ltd.

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 55668

Telex: 430
Cable: BLUESTAR

Blue Star Ltd

Meeakshi Mandiran
xxx/1678 Mahatma Gandhi Rd
Cochin 682 016 Kerala
Tel' 32069. 32161, 32282
Telex: 046-514

Cable: BLUESTAR

Blue Star Ltd

1-1-11711

Sarojini Devi Road
Secunderabad 500 003
Tel 70126, 70127

Cable: BLUEFROST

Telex: 459

Biue Star Ltd

23/24 Second Line Beach
Madras 600 001

Tel 23954

Telex 379

Cahle BLUESTAR

Blue Star Ltd

Nathra) Mansions

2nd Floor Bistupur
Jsmshedpur 331 001
Tel 7383

Cable’ BLUESTAR

Telex 240

INDONESIA

BERCA Indonesia P T

P.0 Box 496

1st Fioor JL. Cikini Raya 61
karta

Jaka

Tel' 56038, 40369, 49886
Telex 42895

Cable: BERCACON
BERCA Indonesia P.T

63 JL. Raya Gubeng
Surabaya

Tel: 44309

ISRAEL

Electronics & Engineering Div
of Motorola Israel Ltd

16, Kremenetski Street

P.0 Box 25016

Tel-Aviv

Tel: 03-389 73

Tetex: 33569

Cable: BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewlett-Packard Ltd
Ohashi Building

1-59-1 Yoyoqi

Shibuya-ku, Tokyo

Tel 03-370- 2261 92

Telex: 232-202:

Cable: YHPMARKET TOK 23-724
Yokogawa-Hewlett-Packard Ltd
Nisser tbaraki Building

2-8 Kasuga 2-chrome, baraki-shi
Qsaka 567

Tel (0726) 23-1641

Tetex 5332-385 YHP OSAKA
Yokogawa-Hewlett-Packard Ltd
Nakamo Buidding

24 Kam) Sasaima-cho
Nakamura-ku, Nagoya . 450
Te): (052) 571-5171

Yokogawa-Hewlett-Packard Ltd
Tamgawa Buitding

2-24-1 Tsuruya-choo
Kanagawa-ku

Yokohama, 221

Tel 045-312-1252

Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd
Mito Mitsui Burlding

105, 1-chrome, San-no-maru
Mito, Ibaragi 310

Tel: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd
tnoue Buitding

1348-3, Asahi-cho, 1-chome
Atsugi. Kanagawa 243

Tel 0462-24-0452

KENYA

Technical Engineering Services
(EA L.,

PO Box 18311

Nsirobi

Tel 557726/556762

Cable PROTON

Medical Oniy

International Aeradio(E A jLtd .

PO Box 19012

Nairobr Arport

Nairobi

Tel 336055:56

Telex 22201:22301
Cable INTAERID Nairobi

KOREA

Amencan Trading Company
Karea

CPO Box 1103

Dae Kyung Bldg . 8th Floor

107 Sejong-Ro.

Chongro-Ku. Seoul

Tet (4 lines) 73-8924-7

Telex K-28338

Cable AMTRACO Seoul

MALAYSIA

Teknik Mutu Sdn. Bhd
2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor

Tel Kuala Lumpur-54994 or 54916

Telex MA 37605
Protel Engineering
PO Box 1917

Lot 259. Satok Road
Kuching. Sarawak

Tel' 20262
Cabie PROTEL ENG

MOZAMBIQUE

AN Goncalves, Lta

162. 1- Apt 14 Av D Luis
Caixa Postal 107
Lourenco Msrques

Tel 27091, 27114

Telex: 6-203 Negon Mo
Cable NEGON

NEW ZEALAND

Hewlett-Packard (N.Z ) Lid

4-12 Cruickshank Street

Kilbirnie, Wellington 3

Mailing Address: Hewlett-Packard
(NZ)Ld

P.0 Box 9443

Courtney Place

Wellington

Tel: 877-199

Tefex NZ 3839

Cable: HEWPACK Wellingtan

Hewlett-Packard (N Z ) Ltd

Pakuranga Professional Centre

267 Pakuranga Highway

Box 51092

Pakuranga

Te: 569-651

Telex: NZ 3839

Cable: HEWPACK, Auckland

Analytical/Medical Only

Medical Supplies N.Z. Ltd

Scientific Division

79 Cariton Gore Rd . Newmarket

P D. Box 1234

Auckland

Tel: 75-289

Telex: 2958 MEDISUP

Cable: DENTAL Auckland

Analytical/Medical Only

Medical Supphes NZ Lu

P.0. Box 1994

147-161 Tory St

Wellington

Tel' 850-799

3858
Cable: DENTAL, Wellington
Analytical/Medical Only
Medical Supplies N Z Ltd
P 0. Box 309
239 Stanmore Road
Christchurch
Tel 892-019
Cable: OENTAL. Chnstchurch
Analytical/Medical Only
Medical Supplies N Z Ltd
303 Great King Street
PO Box 233
Dunedin
Tel 88-817
Cable: DENTAL. Dunedin

NIGERIA

The Electronics
Instrumentations Ltd

N6B/770 Oyo Road

Oluseun House

P M.B 5402

Ibadan

Ter 61577

Tefex: 31231 TEIL Nigena

Cable: THETEIL (badan

The Electromics Instrumenta-
tions Lid

144 Agege Motor Road, Mushin

P O Box 6645

Lagosn
Cable: THETEIL Lagos

PAKISTAN

Mushko & Company, Ltd
Oosman Chambers
Abduilah Haroon Road
Karachi-3

Tel' 511027, 512927
Telex KRB94

Cable COOPERATOR Karachi
Mushko & Company. Ltd
388. Sateliite Town
Rawalpind|

Tel 41924

Cable FEMUS Rawalpindi

PHILIPPINES

The Online Advanced Svstems
Corporation

Filcapital Bldg

{1th Floor. Ayala Ave

Makati, Rizal

Tel 86-40-81, ext 223.263

Telex 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
P O Box 3458
Salisbur

Tel 705231 (5 lines)
Telex AH 4122

SINGAPORE
Hewlett-Packard Singapore

(Pte ) Ltd
Bik 2, 6th Floor, Jalan
Bukit Merah
Redhill Industnial Estate
Alexandra P 0. Box 58,
Singapore 3
Tel 633022
Telex HPSG RS 21486
Cable. HEWPACK, Singapore

SOUTH AFRICA

Hewilett-Packard South Alrica
(Pty ). Ltd

Private Bag Wendywood

Sandton, Transvaa) 2144

Hewlent-Packard House

Oaphne Street, Wendywood,

Sandton. Transvaal 2144

Tel 802-104016

Telex SA43-478;

2JH
Cable HEWPACK JOHANNESBURG

Hewlett-Packard South Africa
Pty ). Ltd
P ox 120

Howard Place, Cape Province. 7450

Pine Park Center, Forest Drive.

Pinelands, Cape Province, 7405

Tel 53-7955 thu 9
Telex 57-0006

Hewlert- Packard South Atrica

P 6 rEo)( 37099

Overport, Durban 4067

641 Ridge Road. Durban
Durban, 4001

Tel 88-7478,88-1080 88-2520
Telex 6-7954

Cable HEWPACK

TAIWAN

Hewilett-Packard Far East .td |,
Tawan Branch

39 Chung Shiao West Re-d
Sec. t. 7th Floor

Talpel

Tel: 389160.1.2,3

Telex: 21824 HEWPACK
Cable: HEWPACK TAIPEI
Hewlett-Packard Far East 1d
Tawan Branch

68-2. Chung Cheng 3rd
Kaohsiung

Tel: (07) 242318-Kaohsiu g
Analytical Only

San Kwang [nstruments ( 3. L.,
No 20. yunq Sut Road

Talpei, 1

Tel 371517(-4 (4 ines)

Telex 22894 SANKWANG

Cable. SANKWANG TAIPE

TANZANIA
Medical O
Inlem;hona“eradlo (EA), Lid

‘toad

Daressaleam
Tel 21251 Ext 265
Telex 41030

THAILAND

UNIMESA Co . Lid
Elcom Research Buiding
Bangak Sukumwit Ave
Bangkok

Tel 932387, 930338
Cable UNIMESA Bangkok

UGANDA

Medical On,
In(evnallona{Aeradlu(E A . Ld.
PO Box

Kumpnlu

Tel' 54388

Cable INTAERIO Kampai:

ZAMBIA

R.J Tibury {Zambia) Lid
P.O Box 2792

Lusaka

Tel 73793
Cable' ARJAYTEE. Lusak:

OTHER AREAS NOT LI~ TED, CONTACT:

Hewleft-Packard Intercontine 1tal
3200 Hiltnew Ave

Palo Alto, Caifornia 94304

Tet (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Afto
Telex (34-8300. 034-8493

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd
11748 Kingsway Ave.
Edmonton T5G 0XS

Tel: {403) 452-3670

TWX: 610-831-2431 EDTH
Hewlett-Packard (Canada) Ltd
915-42 Avenue S.E. Sutte 102
Calgsry T2G 121

Tel: (403) 287-1672

TWX: 6/0-82!-614t

BRITISH COLUMBIA
Hewlett-Packard {Canada) Ltd
837 E. Cordova Street
Vancouver V6A 3R2

Tel {604) 254-0531

TWX: 610-922-5059 VCR

MANITOBA
Hewlett-Packard {Canada) Ltd
513 Century St

St. James

Winnipeg R3H 0L8

Tel: {204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd
800 Windmill Roa

PO Box 9331

Dartmouth B82Y 326

Tel (902) 469-7820

TWX 610-271-4482 HFX

ONTARIO

Hewlett-Packard (Canada) Ltd
1785 Woodwara Dr

Ottawa K2C 0P9

Tel: {613) 225-6530

TWX: 610-562-8968
Hewlett-Packard (Canada) Ltd
6877 Goreway Drive
Mlnluauga L4V 1M8

Tel: {416) 6/8-9430

TWX: 610-492-4246

QUEBEC

Hewlett-Packard (Canada) L1d
275 Hymus Bivd

Pointe Claire HIR 1G7

Tel (514) 697-4232

TWX. 610-422-3022

TLX 05-821521 HPCL

Hewlett-Packard (Canada) .td
2376 Galvans Street
Ste-Foy GIN 4G4
Tel 1415) 688-8710
TWX: 610-571-5525

FOR CANADIAN AREAS NOT LISTED:

Contact Hewlett-Packard ( .anada)
Ltd. in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewiett-Packard Argennna
A

Av_ Leandro N. Alem 822 - 17
1001Buenoa Alrea

Tel: 32-4461/62/63/64

Telex: Public Booth

BOLIVIA
Stambuk & Mark (Bolivia) Ltda
Av. Mariscal. Santa Cruz 1342

La Pax

Tel: 40626, 53163, 52421
Telex: 3560014

Cable: BUKMAR

BRAZIL
Hewlett- Packam do Brasi!
LEC. U
Rua Fm Caneca
1140°52 Bela Vista
01307-Sao Paulo-SP
Tel: 288-71-11. 287-81-20.
287-61-93
Telex: 39(-12-3602 HPBR-BR
Cable: HEWPACK Sdo Paulo
Hevgen -Packard do Brasil
LE
Rua Padre Chagas. 32
90000-Pérto Alegre-RS
Tel: (0512) 22-2998. 22-5621
Cable: HEWPACK potto Alegre

Hewlett-Packard do Brasi
1.EC. Ltda
Rua Siqueira Campos. 53. 4°
andar-Copacabana
20000-Rio de Janeiro-GB
Tel: 257-80-94-DDD (021)
Telex: 391-212-1905 HEWP-BR
Cable: HEWPACK

Rio de Janeiro

CHILE

Calcagni y Metcalte Lida
Alameda 580-01. 807
Casilta 2118

Santlago, 1

Tel: 398613

Telex: 3520001 CALMET
Cable: CALMET Santiago

Medical Only

General Machinery Co., Ltda
Paraguay 494

Casilla 13910

Santlago

Tel: 31123. 31124

Cable: GEMCO Santiago

COLOMBIA

tnstrumentacidn

Henrik A. Langebaek & Kier S A
Carrera 7 No. 48-75

Apartado Aéreo 6287

Bogotd, | D E

Tel: 69-88-77

Cable: AARIS Bogotd

Telex: 044-400

COSTA RICA

Cientifica Costarricense S A
Calle Central, Avenidas 1y 3
Apartado 10159

San Josd

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Medical Only

AF_ Viscaino Compahia Lida
Av. Rio Amazonas No. 239
P.0. Box 2925

Quito
Tel: 242-150,247-033/034
Cable: Astor Quito

Catculators Only
Computadoras y EQuipos
Electrdnicos

P.0 Box 2695

990 Toledo {y Cordero)
Quito

Tel' 525-982

Telex: 02-2113 Sagita Ed
Cable: Sagita-Ouito

EL SALVADOR

MEXICO

Hewiett-Packard Mexicana,
SA deCV

Torres Adalid No. 21, 11" Piso
Col. del Valle

Mexico 12. DF

Tel: (905) 543-42-32

Telex: 017-74-507

Hewlent-Packard Mexicana,
S.A dgeCV

Instr Ave. Ci No. 2184
Electronico de el Salvador Monterrey, N L

Bulevar de los Heroes il-48 Tel: 48- 7| 32, 48-71-84

San Salvador Telex: 038-843

Tel 252787 NICARAGUA

GUATEMALA Roberto Tetdn G

PESA Apartado Postal 689

IPES

Avenida La Reforma 3-48.
Zona 9

Guatemals City

Tel: 63627, 64786

Telex: 4192 Teletro Gu

Edificio Terdn

anagua
Tel ;?114‘ 2341223454
Cable: ROTERAN Managua

PANAMA

Eledmmco Badhoa SA

P.0. Box

Calle Samuel Lms

Cuidad de Panama

Tel: 64-2700

Telex: 3431103 Curunda,
Canal Zone

Cable: ELECTRON Panama

PARAGUAY

Z.J Melamed S R.L

Deasidn. Aparales y Equipas
Médicos

Omisidn® Aparatos y Equipos
Cientificos y de Investigacidn

P.0. Box 676

Chile-482. Edificio Victoria

Asuncidn

Tel 4-5069, 4-6272

Cable RAMEL

PERU

Compaiia Electro Médica S.A.
Los Flamencos 145

San Isidro Casilta 1030
Lims 1

Tel 41-3703

Cabte: ELMED Lima

PUERTO RICO
Hewlett-Packard Inter-Americas
Puerto Rico Branch Otice

P.0. Box 2908

65th Int. Station

San Juen 00929

Calle 272, Urb. Country Club
Carolina 00639

Tel: (809) 762-7355/7455/7655
Telex: HPIC-PR 3450514

URUGUAY

Pablo Ferrando S.A
Comercial e (ndusteal
Avenida Itaha 2877

Casilta de Correo 370
Montevideo

Tel: 40-3102

Cable: RAOIUM Montevidr )

VENEZUELA
Hewlett-Packard de Venez ela
A

Apartado 50933, Caracas 35

Edilicio Segre

Tercera Transversal

Los Rulces Norte

Caracas 107

Tel JS-DI 07, 35-00-84,
35-00-65, 35-00-31

Telex: 25146 HEWPACK

Cabie: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:

Hewlett-Packard
inter-Americas
3200 Hillview Ave
Palo Alto, California 94534
Tel (415) 493-1501

TWX: 810-373-1260
Cable: HEWPACK Palo Alt
Telex: 034-8300, 034-84¢3

[o]



wm

EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewleft-Packard es m b H
Handelskai 52

box 7
A-1205 Vienna
Tel: (0222) 35 1t 2110 27
cable: HEWPAK . enna
Telex: 75923 hew 2k 2

BELGIUM
Hewlett-Packard - enelux
NV

Avenue de Col-Vr 1. 1.
gGvoenkvaaglaan)

-1170 Brussels
Tel: (02) 672 22 0
Cable: PALOBEN Jrussels
Telex: 23 494 pa iben bru

CYPRUS

Kypronics

19, Gregorios & «enopoulos Rd
P.0. Box 1152

CY-Nicosia

Tel: 4562829

Cable: KYPRONIC 5 PANDEHIS
Telex: 3018

CZECHOSLOV AKIA
Vyvojova a Provc i Zakladna
Vyzkumnych Ust. za v Bechovicich
C55R-2:

Bechovice . Prahy
Tel- 89 93 41
Telex: 121333

DDR

Entwicklungslabo der TU Dresden

FoDrscnunqsmslm Meinsberg

ODR-
Waldheim/Meinsberg

Tel: 37 66

Telex: 518741

DENMARK

Hewlett-packard , 'S

Oatavej 52

DK-3460 Birker:d

Tel: {02) 81 66 4

Cable: HEWPACK AS

Telex: 166 40 hp s

Hewilett-Packard " /S

Cable: HE WPACK AS

FINLAND
Hewiett-Packard Y
Nahkahousuntie !

P.0. Box 6

SF-00211 Helsir ki 21

Tel: 6923031

Cable: HEWPACK )Y Helsinki
Telex: 12-1563

FRANCE
Hewlett-Packard rance
Ouartier de Cour .boeuf
Bmle Postaie No 6
F-91401 Ovny edex
Tel: {1) 907 78 ¢
Cable: HEWPAC)- Ovsay
Telex: 600048
Hewlett-Packard - rance
Le Saquin’
Chemin des Mou les
Boite Postale No 12

Cable: HEWPACK Eculy
Telex: 310617

Hewlett-Packard France
Agence Régionale

Péncentre de la Cépiére
Chemin de (a Cépiére. 20
F-31300 Toulouse-L.e Mireil
Tel(61) 40 11 12

Cable: HEWPACK 51957

Telex: 510957

Hewlett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Marignane
F-13721Marignane

Tel: (91) 89 12 36

Cable’ HEWPACK MARGN
Telex: 410770

Hewlett-Packard France
Agence Régionaie

63. Avenue de Rochester
Bdlte Postale

F-35014 Rennes Cédex
Tel: (99) 36 33 21

Cable: HEWPACK 74912
Telex: 740912

Hewlett-Packard France
Agence Régionale

74. Aliée de la Robertsau
F-67000 Strasbour

Tel (88) 35 23 20:2
Telex: 890141

Cable: HEWPACK STRBG

Hewlett-Packard France
Agence Régionale
Centre Vauban

201, rue Colbert
Entrée A2

F-59000 Lliite

Tel: (20) 51 44 14
Telex: 820744

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Vertriebszentrale Franktunt
Bernerstrasse 117

Postiach 560 140

D-6000 Frankturt 56

Tel: (0611) 50 04-1

Cable: HEWPACKSA Frankturt
Telex: 04 13249 hptfmd
Hewtett-Packard GmbH
Technisches Buero Boblingen
Henenbergerslrasse 10

0-7030 oblln?tn Wiirttemberg
Tei: (07031) 66

Cable: HEPAK B

Hewilett-Packard GmbH
Techmsches Buero Nuremberg
Neumeyev Slv 90

TeI 10911) 56 30 B?BS
Telex 0623 860
Hewlett-Packard GmbH
Techmsches Buero Munchen
Unterhachinger Strasse 28
ISAR Center

0-8012 Ottobrunn

Tel (089) 601 30 61:7
Cabie HEWPACKSA Munchen
Telex 0524985
Hewlett-Packard GmbH
Techmisches Buero Berlin
Keith Strasse 2-4

0-1000 Bertin 30

Tel' (030) 24 90 86

Telex. 18 3405 hpbin d

GREECE
Kostas Karayannis
18. Ermou Street
GR-Athens 126
Tel 3237731
Cable RAKAR Athens
Telex. 21 59 62 rkar gr
Analytical Oniy
“\N‘lngU‘

G Papathanassiou & Co
Marn) 17
GR - Athens 103
Tel. 522 1915
Cable. INTEKNIKA Athens
Telex 21 5329 INTE GR
Medical Only
Technomed Hellas Lid
52.Skoufa Street
GR - Athens 135
Tel 626 972.663 930 614 959
Cable: ETALAK Athe
Telex 21-4693 ETAL GR

HUNGARY
MTA

Muszerugyi és Méréstechnika
Szolgalata

Lemin Krt. 67

1391 Budapest V|

Tel: 42 03 38

Telex 225114

ICELAND

Medical Only

Elding Trading Company Inc
Hatnarhvol - Tryggvatoty
I

Telex: 07265739 bbn
Hewlent-Packard GmbH
Techmisches Buero Ousseldort
Emanuel-Leutze-Str 1 (Seestern)
D-4000 Dusseldort

Tel' (0211) 59 71-1

Telex 085/86 533 hpdd d
Hewiett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

D-2000 Hlmbw? 1

Tel: (040) 24 13 93

Cabte: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Technisches Buero Hannover
Mellendorter Strasse 3
0-3000 Hannover-Kiaefetd
Ter: (0511) 55 60 46

Telex: 092 3259

Tel 158 20
Cable ELOING Reykjavik

IRAN

Hewlett-Packard Iran Ltd
Mir-Emad Avenue

14th Street No 13

P 0 Box 41:2419
JR-Tehran

Tel 85 10 82:86

Telex 2125 74 Khrm i

{RELAND
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh,Wokingham
Berks. RG11 5AR

Tel: (0734) 78 47 74

Telex: 847178:848179

ITALY

Hewlett-Packard ltaliana S.p.A
Casella postale 3645

1-20100 Milano

Tei: (2) 6251 (10 lines)

Cable: HEWPACKIT Milano
Telex: 32046
Hewlett-Packard taliana S.p.A
Via Pietro Maroncelli 40

(ang. Via Visentin)

Telex: 41612 Hewpacki

Medical only ¢

Hewlett- Packard Italiana S.p.A
Via d'Aghiardi, 7

1-56100 Pisa

Tel: (050) 2 32 04

Telex: 32046 via Mitano
Hewlett-Packard Italiana S.p A
Via G. Armellini 10

1-00143 Roma

Tel: {06) 54 69 61

Telex: 61514

Cable: HEWPACKIT Roma
Hewlett-Packard Italiana S.p A
Via San Quintino, 46

1-10121 Torlno

Teh (011) 52 82 64/54 84 63
Telex: 32046 via Milano
Medicat/Calculators Qnly
Hewlett-Packard [taliana S p.A
Via Principe Nicola 43 G/C
1-95126 Catanla

Tel:(095) 37 05 04
Hewlett-Packard Italiana S.p A
Via Amenigo Vespucci, 9
1-80142 Napoll

Tel: (081) 3377 11
Hewlett-Packard Italiana S p A
Via E. Masi, 9/B

1-40137 Bologna

Tel: (051) 30 78 87

KUWAIT

Al-Khaldiya Trading &
Contracting Co

P.0. Box 830

Kuwalt

Tel: 42 49 10

Cable: VISCOUNT

LUXEMBURG
Hewlett-Packard Benetux
SAMNV

Avenue du Col-Vert, 1,
(Groenkraaglaan)

8-1170 Brussels

Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494

MOROCCO

Gerep

190. Bivd. Brahim Roudan
Casablancs

Tel: 25-16-76/25-90-99
Cable: Gerep-Casa

Telex. 2373g

NETHERLANDS
Hewlett-Packard Benelux N.V
Van Heuven Goedhartiaan 121
P.0. Box 667

NL- Amstelveen 1134

Tel: (020) 47 20 21

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel (02) 53 83 60

Telex: 16621 hpnas n

POLAND

Biuro Informacy Techniczne)

Hewlett-Packard

U1 Stawk 2 6P

00-950Warsaw

Tel. 39 67 43

Telex' 81 24 53 hepa pl

UNIPAN

Zaklad Doswtadczainy

Budowy Aparatury Naukowe|

U1. Krajowe) Rady
Narodowe, 51/55

00-800 Warsaw

Tel: 20 62 21

Telex: 81 46 48

Zaklady Naprawcze Sprzety
Medycznego

Plac Komuny Paryskie; 6

90-007 Lodz

Tei 334-41. 337-83

PORTUGAL

Telectra-Empresa Técnica de

Equipamentos Eléctricos S ar

Aua Rodrigo da Fonseca 103

P 0 Box 2531

P-Lisbon 1

Tel (19) 68 60 72

Cable: TELECTRA Lisbon

Telex: 12598

Medical only

Mundinter

ISrnercamblo Mundial de Comércio

i

Av A A de A mav 138
PO Box 2761

P- Lllbon

Tel: (19) 53 21 317

Cable: INTERCAMBIO Lisbon

RUMANIA

Hewiett-Packard Reprezentanta

8D N Balcescu 16

Bucherest

Tel 158023/138885

Telex: 10440

1IRUC

Intreprinderea Pentry
Intretinerea

Si Repararea Utilajelor de Calcul

B-dul prof Dimine Pompe: 6

Bucharest-Sectorul 2

Tel 12 64 30

Telex: 01183716

SAUDI ARABIA

Modern Electronic Establishment

Kmq Abdul Aziz str.{Head office)
PO Box 1228

Jeddah
Tel: 31173-332201
Cable: ELECTRA

PO Box 2728 (Service center)

Ter 62596-66232
Cable: RAQUFCO

SPAIN

Hewiett-Packard Espanola. S A
Jerez No. 3

E-Madrid 16

Tel (1) 458 26 00 (10 lines)
Telex: 23515 hpe

Hewlett-Packard Espafola, S A
Mianesado 21-23
E-Barcelona 17

Tel: (3) 203 6200 (5 lines)
Telex: 52603 hpbe &
Hewlett-Packard Espafola, S.A
Av Ramdn y Cajal 1-9
(Edificio Sevilia 1)

E-Seville 5

Tel: 64 44 54/58
Hewlett-Packard Espafiola S.A
Edificio Albia 1l 7 B
E-Blibao-1

Tel 23 83 06/23 82 06
Caiculators Only
Hewiett-Packard Espahola S A
Gran Via Fernando EI Catdico. 67
E-Valencla-8

Tel: 326 67 28/326 85 55

SWEDEN
Hewilett-Packard Sverige AB
Enighetsvagen 3

Fack

acl
S-161 20 Bromms 20
Tel (08) 730 05 50
Cable: MEASUREMENTS

Stockhoim
Telex. 10721
Hewlett-Packard Svernge AB
Froxalls atan 30

2 Vulu Frolunda

Tel (03!) 49
Telex 10721 Vna Bromma Otfice

SWITZERLAND
Hewiett-Packard (Schweiz) AG
Zurcherstrasse 20

P.0. Box 307

CH-8952 Schiieren-Zurich
Tel: (01) 730 52 40

Cable: HPAG CH

Tetex; 53933 hpag ch
Hewlett-Packard (Schweiz) AG
9. Chemin Louis-Pictet
CH-1214 Vernier-Geneva
Tel {022g 4149 50

Cable HEWPACKAG Geneva
Telex: 27 333 hpag ch

SYRIA
Medlcallcalcu!alor only
Sawah & Co

Place Azmé

B P 2308
SYR-Damascus

Tel. 16367. 19697. 14268
Cable: SAWAH. Damascus

TURKEY

Telekom Engmeennq Bureau
PO Box 437

Beyodiu

TR-latanbu)

Tel: 49 40 40

Cabie TELEMATION Istanbul
Telex: 23609

Medical only

EMA

Muhendisiik Kollektif Sirket
Adakaie Sokak 41.6
TR-Ankara

Tel: 175622

Analytical onl

vllmrz Dzyur:k

Milll Mudafaa Cad No. 16'6
Kizlay

TR-Anksra

Tel 2503 09

Telex: 42576 Ozek tr

UNITED KINGDOM
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tek (0734) 78 47 74

Cable: Hewpie London
Telex:847178/9

Hewlett-Packard Ltd
The Graftons ™
Stamtord New Road
GB-Altrincham
Cheshire WA14 1DQ
Tel (061) 9289021
Cable: Hewpie Manchester
Telex. 668068

Hewilett-Packard Ltd
Lygon Court

Dudley Road
GB-Halesowen. Worcs
Tel: (021) 550 7053
Telex: (021) 550 7273

Hewlen-Packard Ltd
Wedge House

799. London Road
GB-Thornton Heath
Surrey CR4 6XL

Tel: (01) 6840105
Telex. 946825

Hewiett-Packard Ltd

¢i0 Makro

South Service Wholesale Centre
Wear Industnial Eslate

Washington

GB-New Town, County Durham
Tel Washington 464001 ext. 57.58

USSR

Hewiett-Packard Representative
Otfice USSR

Pokrovsky Boulevard 4.17, KV 12
Moscow101000

Tei: 294-2024

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-standard:Hewlett-Packard
Miklosiceva 38:VIl

61000 Ljubljana

Tel. 31 79:32 16 74

Telex: 31300

MEDITERRANEAN AND

MIDDLE EAST COUNTRIES

NOT SHOWN PLEASE CONTACT:
Hewlett-Packard S A

Mediterranean and Middie

East Operations

35. Kolokotroni Street

Platia Kefallariou

GR-Kitissia-Athens . Greece

Tel: 8080337:359/429

SOCIALIST COUNTRIES

NOT SHOWN PLEASE

CONTACT:

Hewilett-Packard Ges m.b.H
0. Box 7

0
A-1205 Vienna, Austna
Tel (0222) 35 16 21 10 27

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S A

7. rue du Bois-du-Lan

ox
CH-1217 Meynn 2 - Geneva
Switzerland

Tei: (022) 41 54 00

UNITED STATES

ALABAMA

8290 Whitesburg Jr.. S E
P.0. Box 4207
Huntsville 3580

Tel: (205) 881-45°1
Medical Only

228 W. Valley Av -,
Room 220

Birmingham 3t 09

Tet: (205) 942-2C 1

ARIZONA

2336 E Ma nolia St
Phoenix 85034

Tel: (602) 244-13 1

2424 East Aragor Rd
Tucaon 85706

Tel: (602) 294-31 8

"ARKANSAS
Meuncal Service C ity
P.0. Box 5646
Brady Slanon

Little Rock 722 5
Tel: )501) 664-87 '3

CALIFORNIA

1430 East Orange 0rpe Ave
Fullerton 92631

Tel: (714) 870-10 0

3939 Lankershim Jouievard
North Hollywocd 91604
Tel: 12136 877-12-2

TWX: 910-499-21 0

6305 Arizona Plac

Los Angales 9(.)45

Tel: (213) 649-251

TWX: 910-328-61:7

“Loa Angeles

Tel: (213} 776-75 .0

3003 Scott Boules ird
Santa Clara 95( 50

Tel: (408) 249-70- 0

TWX: 910-338-05 8

‘Ridgecrest

Tel: (714) 446-6165
2220 Watt Ave
Sacramento 95825
Tel: (916) 482-1463
9606 Aero Drive

P.0. Box 23333
San Diego 92123
Tel: (714) 279-3200

COLORADO

5600 South Uister Parkway
Englewood 80110

Tel: (303) 771-3455

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel' (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0 Box 24210

2806 W. Oakland Park Bivd
Ft. Laudardale 33307
Tel' (305) 731-2020
“Jackaonvilie
Medicai Service only
Tel: (904) 725-6333
P.Q. Box 13910

6177 Lake Ellenor Dr
Orlando 32809

Tel: (305) 859-2900
PO Box 12826
Pensacola 32575

Tel: (904) 434-3081

GEORGIA

P O Box 105005
Atlants 30348

Tel' (404) 955-1500
TWX 810-766-4890
Medical Service Oniy
‘Auguata 30903
Tel: {404) 736-0592

HAWAI

2875 So. King Street
Honolulu 96814
Tel (808) 955-4455

ILLINOIS

5500 Howard Street
Skokie 60076

Tel (312) 677-0400

TWX 910-223-3613
Etfective Nov 15, 1976
5201 Tollview Dr

Rolling Meadows 60008
Tel (312) 255-9800

TWX 910-687-2260

INDIANA

7301 North Shadeland Ave
Indisnapoliad6250

Tel (31 ABAZ-\UOO

TWX 810-260-1796

IOWA

1902 Broadwa

lowa City 52240

Tel (319) 338-9466
Night (319) 338-9467

KENTUCKY
Medical Oniy
Atkinson Square
3901 Atknson Or .
Suite 207
Louisville 40218
Tel. (502) 456-1573

LOUISIANA

P 0. Box 840

3239 Williams Boulevard
Kanner 70062

Tel {504) 721-6201

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel (301) 944-5400
TWX 710-862-9157
2 Choke Cherry Road
Rockville 20850

Tel lJO!A 948-6370
TWX 710-828-9684

MASSACHUSETTS
32 Hartwel) Ave
Lexington 02173
Tel (617) 861-8960
TWX 710-326-6904

MICHIGAN

23855 Research Drive
Fnrmlv?lon Hills 48024
Tel (313) 476-641

TWX: 810-242- 2900

MINNESOTA
2400 N. Prior Ave
Roseville 55113
Tel: (612) 636-0700
TWX: 910-563-3734

MISSISSIPPI
“Jackson

Medical Service onl
Tel: (601) 982-936!

MISSOURI

11131 Colorado Ave
Kanaas Clty 64137

Tel (816) 763-8000

TWX: 910-771-2087

148 Weldon Parkway
Marytand Holghll 63043
Tel: (314) 567

TWX 910-764«0830

NEBRASKA
Medical Oni

7171 Mercy Road
Suite HO

Omaha 68106

Tel: (402) 392-0948

NEW JERSEY

W. 120 Century Rd
Paramua 07652
Tel: (201} 265-5000
TWX: 710-990-4951

NEW MEXICO

P.D. Box 11634
Station E

11300 Lomas Bivd . N E
Albuquerqua 87123
Tel: (505) 292-1330
TWX. 910-989-1185
156 Wyatt Onive

Las Crucea 88001
Tel: (505) 526-2485
TWX' 910-983-0550

NEW YORK

6 Automation Lane
Computer Park
Albnn( 12205

Tel. (518) 458-1550
TWX: 710-441-8270
201 South Avenue
Poughkeepaie 12601
Tel (314) 454-7330
TWX: 510-248-0012
39 Saginaw Orive
Rochester 14623
Tel. (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel {315) 454-2486
TWX' 710-541-0482

1 Crossways Park West
Woodbury 11797

Tel {516) 921-0300
TWX: 710-990-4951

NORTH CAROLINA
PO Box 5188

1923 North Main Street
High Point 27262

Tel (919) 885-8101

OHIO

16500 Sprague Road
Cleveland 44130
Tel (216) 243-7300
TWX. 810-423-9431
330 Progress Rd
Dayton 45449

Tel (5136 859-8202
TWX" 810-474-2818
1041 Kingsmill Parkway
Columbus 43229
Tel (614) 436-1041

OKLAHOMA

PO Box 32008
Oklahoma City 73132
Tel. {405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tualatin 97062

Tet. (503) 620-3350

PENNSYLVANIA

111 Zeta Onve

Pittaburgh 15238

Tei: (412) 782-0400

TWX" 710-795-3124

1021 8th Avenue

King of Prussia Industnal Park
King of Pruasia 19406

Tel {215) 265-7000

TWX 510-660-2670

SOUTH CAROLINA
6941-0 N. Trenhoim Road
Columbia 29260

Tel (803) 782-6493

TENNESSEE
‘Knoxville

Medical Services only
Tet {615) 523-5022
"Naahvllie

Medicai Service only
Tel {615) 244-5448

TEXAS

P O Box 1270

201 E Arapaho Rd
Richardson 75080
Tel. (214) 231-6101
P 0. Box 27409
6300 Westpark Drive
Suwte 100

Houston 77027

Tel (713) 781-6000
205 Billy Mitchell Road
San Antonio 78226
Tel {512) 434-8241

UTAH

2160 South 3270 West Street
Salt Lake City 84119

Tet (801) 487-0715

VIRGINIA

Medical Onl

P.0 Box 12778

No. 7 Koger Exec. Center
Suite 212

Norfolk 23502
Tel'(804) 497-1026 7

P 0 Box 9854

2014 Hungary Springs Road
Richmond 23228

Tel (804) 285-3431

WASHINGTON
Belletield Otfice Pk
1203-114th Ave SE
Bellevue 98004
Tel' (206) 454-3971
TWX' 910-443-2446

‘WEST VIRGINIA
Medicat Anaiyticat Only
Charleaton

Tel (304) 3451640

WISCONSIN

9004 West Lincoin Ave
West Allls 53227

Tel 1414) 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional office

nearest you: Atlanta. Georgia

North Hollywood. California

Rockvitle. Maryland. . Rolling Méadows.
{lhnais Their complete

addresses are listed above

*Sarvice Only
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