
System Exerciser 



HEWLETT ~ PACKARD 

Warranty Statement 

Hewlett-Packard products are warranted against defects in materials and 
workmanship. For Hewlett-Packard Desktop Computer Division products 
sold in the U.S.A. and Canada, this warranty applies for ninety (90) days 
from date of delivery. * Hewlett-Packard will, at its option, repair or replace 
equipment which proves to be defective during the warranty period. This 
warranty includes labor, parts, and surface travel costs, if any. Equipment 
returned to Hewlett-Packard for repair must be shipped freight prepaid. 
Repairs necessitated by misuse of the equipment, or by hardware, 
software, or interfacing not provided by Hewlett-Packard are not covered 
by this warranty. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD 
SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES. 

* For other countries, contact your local Sales and Service Office to 
determine warranty terms. 



-
System Exerciser 

HP System 45 Desktop Computer 

Hewlett-Packard Desktop Computer Division 
3404 East Harmony Road, Fort Collins, Colorado 80525 

(For World-wide Sales and Service Offices see back of manual.) 
Copyright by Hewlett-Packard Company 1979 



ii 

Table of Contents 

Chapter 1: Exerciser Selection 
Introduction 
Starting Procedure 
Exerciser Selection 

Special Considerations . 

Chapter 2: Internal Mainframe Exercisers 
Selection ..... 
Exerciser Description ................ . ......... . 

Memory Exerciser .................... . 
Display Exerciser . . . . . . . . . . . . . . . . . . .. . .. 
Tape Exerciser . . . . . . .. .......... . ........ . 
Printer Exerciser .................................. . 
Graphics Exerciser ......... .. . ........ . 

Entering Your Choice. . . . . . . . . . ... ....... . 
Multiple Exerciser Entries ......................... . 

Continuing Onward ........ . 
Exerciser Results .... ......... . ........ . 
Memory Exerciser ... 
Display Exerciser .. 
Tape Exerciser .. 
Printer Exerciser .,. 
Graphics Exerciser 

Chapter 3: Peripheral Exercisers 
Selection ................... . 
Exerciser Description ......... . 

7905A ....... . 
7906A. . ...... . 
7920A. 
9866A 
9866B 
9871A. 
9874A 
9883A 
9884A 

Entering Your Choice. 
Multiple Exerciser Entries 

Continuing Onward .... 
Exerciser Results . 
Disc Drive Exercisers 
9866A/B Thermal Printer Exerciser 
9871A Character Impact Printer Exerciser 
9874A Digitizer Exerciser ..... . 
9883A Paper Tape Reader Exerciser .. . 
9884A Paper Tape Punch Exerciser .... . 

1 
2 
3 
3 

5 
..5 
..5 

6 
..6 

6 
6 

..6 
7 

.7 

.7 
8 

.9 
.10 

12 
.. 13 

15 
..16 
..16 

16 
16 
16 

.16 
16 
16 
16 

.. 16 
.17 

17 
17 

.18 
18 

.20 
21 

.23 
25 
25 



Chapter 4: Interface Exercisers 

Selection 
Exerciser Description 

98032A 
98033A 
98034A 
98035A 
98036A. 
98040A 

Entering Your Choice 
Multiple Exerciser Entries 

Continuing Onward 
Exerciser Results 
98032A 16 Bit 1/ 0 Interface Exerciser .. 
98033A Binary Coded Decimal Interface Exerciser 
98034A HP-Interface Bus Exerciser 
98035A Real Time Clock Interface Exerciser 
98036A RS-232 Interface Exerciser 
98040A Incremental Plotter Interface Exerciser 

Appendix: System Exerciser Table 

Index 

27 
28 
28 
28 
28 
29 
29 
30 
30 
30 
31 
31 
32 
33 
34 
36 
38 
39 

41 

45 

iii 



iv 

Printing History 
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2 Exerciser Selection 

Starting Procedure 
Before starting, use the following checklist to ensure that your system is ready for testing. 

• On the computer and peripherals, check to ensure that the line voltage selector switch is 

set, and that the correct fuse is installed. This information can be found in the appropriate 

Operating Manual for each device. 

• Configure the interfaces as shown for the interface exercisers in Chapter 4, if needed. 

• Verify that the System 45 has its ROMs and Interfaces properly installed. 

• Be sure that each peripheral is properly connected to the computer and the proper 

interface. When this is done, switch on the peripherals. 

• On the System 45, latch the ~ key. 

• Insert the Systems Exerciser Cartridge in the right hand cartridge drive (TI5) so the 

cartridge label faces up and out when the cartridge is installed. 

• Switch on power to the System 45. The System 45 should begin to load and run the 

supervisory exerciser program. If this does not happen, or if the blinking cursor on the 

CRT does not appear within about 20 seconds after turn-on, and cannot be obtained by 

resetting the computer, call HP for assistance. The office locations are listed at the back of 

this manual. 

If it is necessary, the exerciser supervisory program can also be loaded by typing 

The System 45B exerciser is structured so that you always return to the supervisory program 

after completing each section of the program. 

If for some reason, you wish to terminate a portion of the exerciser while it is running, press 

8· Returning to the supervisory program can be accomplished by pressing 8. 

Exerciser Selection 
When the supervisory program begins to run, the following information is displayed. 

9845B SYSTEMS EXERCISER 



Exerciser Selection 3 

At this point, the exerciser waits for you to answer Y for YES or N for NO, and then press the m key. 

If you answer Y (YES), the exerciser then asks -

i:::"1 ::' ::L .::: ~:: ~:: 1"': + ~:: I···· !: 1· ! :;;: ~:.:. f::' T i i"T 1:: F~ .. :. ~::. : ~: :.:.:. (' =-:: .. ::! j::: 

At this point, the exerciser waits for you to answer with a select code and then press the m 
key. 

For example, if you had a 9871A Printer (HP-IB option only) with its address set to 6, con­

nected on interface 7, enter 706 before pressing m. Secondary addressing of HP-IB devices 

is not allowed in the system exerciser. 

The exerciser is not looking for select code 16 (the CRT) to be entered. If you wish your 

printout to appear on the CRT, answer N (NO) to the question about the printed output. 

If you enter an improper select code, the System 45B responds with 

and then returns to the printed output question. 

The choices of the exercisers are printed on the specified printer. 

The choices are -

An asterisk (.j:) appearing before any of the options (pRNTR or GRPHC) shows that the 

particular option is not installed. 

The System 45B waits for you to select the specific exerciser followed by the select code and 

parameters when needed. 



4 Exerciser Selection 

Special Considerations 
The Systems Exerciser allows you to enter up to eight (8) exercisers. The maximum number of 

repetitions for each exerciser (except i"iE:i"'iC)F>O is 25. 

Due to the comprehensive nature of the i"iT)'iC:!?\' exerciser, the following special considerations 

exist -

1. There is no printed output available. Test results are displayed on the CRT. 

2. The i"'iEi'iUi?\' exerciser can only be run one time. Multiple repetitions of i"-iE}"iCH?\' are not 

allowed. 

3. There is no long or short l"'E:i'iCiF'\' exerciser. 

4. The i"iiE}"{)i?\' exerciser must be the only exerciser selected, when you wish to run it. 





6 Internal Mainframe Exercisers 

NOTE 

The display may have a random pattern on it for a short 

period of time during the MEMORY exerciser. 

Display Exerciser 

This exerciser checks the CRT display functions. If the parameter" flDJ" is entered, the test 

pattern of "i···i~:" is output to the CRT print area. 

Tape Exerciser 
This exerciser checks the tape drive{s) on the System 458. It first exercises TI5, and upon 

completion, checks for the presence of TI4. If TI4 is present it also is exercised. 

The tape cartridge must be write enabled (tab slid to right) to properly complete this test. 

Printer Exerciser 

This exerciser checks the thermal printer. There are no parameters. 

Graphics Exerciser 

This exerciser checks the System 458 CRT graphics. The FlDJ parameter is the only parameter 

available for GRPHC. Its result is the entire plotting area is illuminated, for adjustment pur­

poses. The only way out of this portion of the exerciser is to press rn. 

Entering Your Choice 
Once you have decided which exerciser{s) you wish to run, you would type it in and then press rn. Entering a parameter for the test is done as shown here -

Ii I ':::;F'L.Ji, HDJ rn 
This enters the parameter ADJ for the DISPLAY exerciser. You should note that the select code 

was automatically left out, it did not need an additional comma in its list. 
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Multiple Exerciser Entries 
The System 458 exerciser can accept up to eight (8) entries at a time for its exerciser routines. 

Each can be delimited with the divide symbol ( ..... ). 

The form is simple: 

PRNTR/TAPE/GRPHC,ADJ 

runs the PRINTER exerciser, followed by the TAPE exerciser followed by the GRAPHICS 

exerciser. 

Continuing Onward 
Once you have selected the exerciser and pressed CD, the supervisory program returns with 

Enter # ot times to run. 

Here you would enter the number of repetitions for each exerciser. The maximum number of 

repetitions is 25. MEMORY is limited to one run. 

Exerciser Results 
After the exerciser has completed its operation, the following message is displayed -

This is the total number of error messages which occurred during the total number of exerciser 

repetitions. 

Pressing CD returns you to the supervisory program. 



8 Internal Mainframe Exercisers 

Memory Exerciser 
The memory exerciser displays the following information to you while it is running. 

The exerciser begins with a blinking 

ROM CHECKSUM TEST RUNNING 

A ROM checksum failure is indicated by the message 

This information should be noted for your service representative, since it can result in less time 

being spent on the service call. Press CD after this message to continue the exerciser. The 

R/W memory check is run next while the CRT displays a blinking 

During the R/W memory check, the CRT displays various characters and lines on its print area. 

This is normal. 

A R/W memory failure is indicated by the message 

This information should also be noted for your representative. 

When the exerciser is complete, the display is 

MEMORY EXERCISER COMPLETE PRESS /CONT/, 

Press CD to return to the beginning of the Systems Exerciser program. 
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Display Exerciser 
If you enter D I :;::;F'Ui ~ AId the test result is 

H.HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeH.H.H.H.H.HeHeHeHeHeHeHeH.HeHeHeHeHeHeHeHeHe 
HeHeHeHeHeHeHeH.HeHeH.H.HeHeHeHeHeHeHeH.H.HeH.H.H.H.HeH.H.H.HeHeHeHeHeHeHeHeHeH. 
HeH€H.HeHeH.HeH€HeHeHeH€HeH.HeH.HeHeHeHeHeHeHeHeH.HeH.H.HeHeHeHeHeHeHeHeHeH.HeHe 
HeHeHeH€HeH.H€H€HeHeH.HeHeHeH.HeHeH.H.H.H.HeH.HeH.H.H.H.H.H.H.H.H.H.H.H.H.H.HeH. 
HeHeH€HeHeHeHeHeH.H.HeH.HeHeHeHeHeHeH.H.HeHeH.H.H.HeHeHeH.HeHeH.HeHeHeHeHeHeHeHe 
HeHeH.H.HeH.HeHeHeHeH.H.HeHeHeH.HeHeHeH.HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
HeHeHeHeHeHeH.H.HeHeHeHeHeHeHeHeHeH.HeHeHeHeHeHeHeHeH.H.H.HeHeHeHeH.HeHeH.HeHeH. 
H.H.H€H€H.H.HeHeH€H€H€H€H€HeHeHeHeHeH€H€HeHeHeHeHeHeHeHeHeHeH€HeHeHeHeHeHeHeHeHe 
HeHeHeHeH.H.HeHeH.H.HeH.H.H.H.H.HeH.HeHeHeHeH.H.H.HeHeHeHeHeHeHeHeHeH€HeH.HeHeHe 
HeHeHeHeHeHeHeHeHeH.HeH.HeHeHeH.HeHeH.HeH.H.HeHeHeHeHeH.HeH.HeHeHeH.HeHeHeHeHeHe 
HeHeHeHeHeH.HeH.H.HeHeHeHeHeHeHeHeHeHeHeHeHeHeH.H.HeHeHeHeH.H€HeH.HeHeHeHeH.HeHe 
HeHeHeHeH.H€HeHeHeHeHeHeHeH.HeHeHeH€HeHeHeHeH.HeHeHeHeHeHeHeHeHeHeHeHeHeH€HeHeHe 
HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeH.HeHeHeHeHeH.HeH.HeHeHeHeHeHeH€HeHeH.HeHeHeH.H. 
HeH.HeHeH.H€HeHeHeHeHeHeH.HeH.H.H.H.HeHeH.H.HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
HeHeHeHeHeHeHeHeHeHeHeHeHeHeH€HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
H.HeHeHeHeHeHeHeHeHeH.HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
HeH€HeHeHeH.HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
HeHeHeHeHeHeHeHeHeHeHeHeHeHeH.HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 
HeHeH€HeHeHeHeHeHeHeHeHeHeH€HeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHe 

Followed by 

PRESS /CONT/ TO END THE DISPLAY EXERCISER. 

If you enter Ii I ::;F'LA, the test result is 

Followed by 

THIS L1t·IE SHO~'l::; tlO FEATUF.:ES 

THIS L1t·IE SHO~lS I t·i',iEF.:::;;E '",' IDEO 

TH I:; L1t·iE SHO~'lS BL I W::: I t·iG 

TH I ::;; L1t'IE :; HO ~'l ::;; I t·i',/EF.::3E "/ IDEO AtHI BL I t·iK I tlG 

TH 1:3 L1t·IE SHOW3 Ut·iDEPL I ti I tiG 

T H 1:::; L1t·iE ::;; H 0 ~'l ::;; I t·IVEI':SE ' ... ' IDEO At·m UtIDEI':L I tl I t·IG 

TH I ::;; L1t·IE SHOW3 BL I t·w: I t·IG At·m Ut·mEF.:L I t·1 I ~iG 

THIS LINE SHOWS INVERSE VIDEO, BLINKING AND UNDERLINING 
UNDERLINING IS DARK, NOT GREEN, IN THE INVEF.:SE VIDEO MODE. 
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with the TH I ~:::; L.. I t·jE ~=;Hm·t:; portion having the specified features. 

This is followed by the available alphanumeric character set. 

II $ ~.~ ~ * + 

0 2 3 4 5 6 8 9 ? 

@ A B I' D E F G H J K L ~1 N 0 

P Q R S T U V W x .( z " 

a b c d It f 9 h j k m n 0 

p q t' S U V W x y z " II 

Tape Exerciser 
The tape exerciser begins by prompting you with these messages 

CPEAT I tje; FILE DRTRl 
CF::EAT I t·je; FILE DATA2 
CPEAT I t·je; FILE DRTA3 
Cf?EAT I tiC; FILE DATA4 
CPEAT I t·IC FILE DtHR5 

which is then followed by 

R ::; ':; I C tl I tj C :~.: FILL I t1(:; FILE DATAl 
R ::; ::; I C t·l I rj C; :~.: F ILL I tj C FILE DATA2 
A::;::;; I Ct·l I tiC ' .. I.!.; FIL.LltIC FILE DATA:3 
A:::;::; I Gtl I tlG :~.: FILLIHC FILE DATR4 
A:::::; I Gtl I tjC :~ : FILLlt'le; FILE DATA5 
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followed by the various reads and writes as shown here. 

PEAIi I Ile; FILE DATA2: 2 F:EAD I tie; FILE DATA5: 1 1 
PEAD I tiG FILE DATFt3: :3 PEAD I t·le; FILE DATA':; : 1~' "-

PEAD Ita.:; F !L.E DFHA3 : 4 F: EfHl I t'H~ FIL.E DAT~i5 : 1-' :-

F:EAD I tiC FIL.E DATA 1 : PEAD I tll:; FILE DATA5: 14 
PEFiD I t·le; FILE DATA3: ;::;,. PEAD I t·le F I l_E DATA:i: 15 
PEfIDIHe; FILE DAHi:::: 3 PEAD I t·le; F1LE DATA5: 16 
F.:EAD I tlG FILE DATR3: 4 PEAII I t·le; FILE DATA5: "7 , 
~,JF: I T I tlG FTL.~ DATA3: 2 PEFiD I tIe; FIL.E DATH5: ::: 
W;:ITltiG FILE DHTA~: : :.:; P ni D I t'H~ FILE DATA5: '3 
~'iF: I T I tlC FILE liAT~·i:::: 4 PEAD I tIe; FILE DATA:i: H1 

PEAD I tlG FILE DATAl: F.:EfiD I tIe; FILE DATA5: 1 1 
PERD I t·le; FILE DATA;:: 4 PEADItle; FIl.E DATA5: 12 
PERD I tlG FILE DATA4: .;:0 PEAD I t·1G FILE DfITA5: 1;: , 
PEAD I t·le; FIl E DATA4: e FEAD I t·le; FILE DRTA5: 14 
PEAD I tl;:; FILE DATA5: F:EAD I tIe; FILE DATA5: 15 
PEFiD I tl;:; FILE VATA5: 2 PEAD I t·le; FILE DRTR:~ : 16 
P t: H Ii I tl G F I l_ E DATFt5: .:. 

~'JPITIHe; FILE DATA2: 2 
F:L=..AD I He; FILE DATR5: 4 PEfUI I tIe; FILE DATA4: 
f;::EHD I tIe; FILE DFiTA5 : '" PEAD I tH~ FILE DATA4: ;2 '-' 
PERD I tlC; FILE DATA5: 6 PEAD I tl;:; FILE DRTR4: J 
F.:[FlD I tIe; FILE DRTR5: "7 PERD I tH-; FILE DATA4: ,< , ... 
PEfiD I tie; FILE DATFt5: ::: PERD I t·H; FILE DATA4: 5 
F:ERD I tIe; FILE DRTR5: '3 PERIl I t·le; FILE DATA4: 6 
PEAII I t·le; FILE DATA5: 10 PEHD II·le; FILE DATR4: 7 
FE AD I tIe; FILE DAHi5: 1 1 PEAII I t·le; FILE DATA4: ::: 

F:ERD I t·le; FILE DATA5: 1 .-, .:::. PERIl I t·le; FIL.E I1ATR2: 
PEAD I tIe; FILE DATR5: 1 .:' '-' PEtiD I tie; FILE DATA2: 2 
PEAII I tlC; FILE DATA5: 14 PEAII I tle; FILE I1ATA2: 
PEAII I tle; FILE DATA5: 15 PERIl I t·le; FILE DATR~::: : 2 
PEAD I t·le; FIL.E DATA5: 16 F.:ERD I t·le; FILE I1ATA4: "7 , 
~,w I T I t·l e; FILE DATA2: 2 PEAII HIe; FILE I1ATA4: ::: 

PERrt I t·le; FILE DATA 1 : ~,JP I T I t-l e; FILE DATR4: 4 
PEAD I tiC; FILE DRTA 1 : ~,JF.: I TItle; FILE I1ATA4: '" --' 
PEtiD I t-lG FILE DRTA5: ::: ~,JP I T I tiC; FILE DHTA4: Eo 

PERD I t-1G FILE DATFt5: Cj ~'WITIHe; FILE DATA4: "7 , 
F: E R Ii I tl C; FILE DATA5: 1[1 ~,iF.: I TIt-I C; FILE HtTA4 : ;:: 

When the TI5 test is completed, the following message is displayed: 

TAPE VERIFY DONE :T15 

At this point, the exerciser checks for the presence of T14. If it is present, then the exerciser is 

re-executed for T14. If TI4 is not present the exerciser continues normal operation. If your 

System 458 has the TI4 option installed but the cartridge is not installed in the tape drive, then 

the following message is displayed. 

TAPE CARTRIDGE UUi : T14 EXERCISER ABORTED 

Followed by 
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Printer Exerciser 
The printer exerciser begins with 

F allowed by a formfeed and 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

! 11#$\&,0' ()*+, _. /e12:34567:::'~:: <="> 
I~ A BC DEF GH I .n: Lt,lt,OF'QP',' T UV W>: 'i Z ["" 1 ' .. "bc ,jE' fgh i j k 1 mnop qr s· 1 '-"".' '." :,<~':: / I :: '''~1: 

Alternate char set 
! "#$~~2·:"'.:. >'*+, - • . ····012:~:45678'j:; <=.> 

@ABCDEFGHIJKLMNOPQRSTUVWXYZ~6~A 'abcdefghijklmnopqrs1uvwxy::~6~8' 

Cont r'O 1 C od€'::' 
t~, ~ ~ .. ~ .. E,. r.;.I) ~LE$ NTlf "~fj; '~: 

~~~\~~~'~~~L~~%~~~~Z 

TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB TAB 

Ut,Dn:L I t·lE 

k*m:~tH::':'" ;;;;=;'::t.,;}:j';$';l};j}@~( •• _111 III III III III III III III III 1111 1111 1111 1111 1111 1111 1111 1111 1111 

+++ 

CAF'R I AGE RETUF'tl 

..... ./ ..•• , . 

.<:, 

,.,/ .( 

</ 
..... { ..• , .. 

P·~ndohl t E">::t. 

',,0' 151~""AL 1 q'~o I:;:' 'i5rf,""C q#dt.".l:'·: 1 '.)6 1 I , ,F' I kfu'·"":""'(".,.lHh '" 21 4 71.,.lq 1 H: ,j i [s.7 l l C UJ','k 5n99 >s. 1 7$ I .. · .. '·'ej 
ilq@:::;:pPF$by?T 0 ZmII@_xDQ" fb"4U*E,C'c[e=F'qZHYGGlCrO'y0Gs4k AU1U9h6fWA,',@Gv%n2 x ' 
7:G[GW;IPZAa2~s*Af&~J(?(L==L9PQ SDz![pZduOpdvsnH23dV7;8pfaCAPtb L&fUCB: !fr38ul.xz 
b, I; c:3UI""r'1Ii'3'irf,L%OE'J=# t·Ld,)PI ,-,..!g I '. tkb I UF'Hl Ie J, "g. Zr'l'.' pO····jT2RO:,·n'1 .. ,.'s-9 .. ',$/FF'; R)·.T?4s:" I b 
vUEf?I'GnxE'IJN71*x=of4X~4H::f'KIVI/WJ%u>YF'[*'x,_:;:10xJLMlAp[>lk+#d2g>vX[r 1 ilo,kc9 
HEs&llxAgR1MKsTSb+e55XgW ? 7W e-'n 6R::407 AQ l"LgbgknLA1s h5S"MblVjIQtn;X6EVY1nZ[ 

1 LPH: VHf F t 'q. t ·d-lW·;·· 0 ·····n-,"" I')I~ Fi<."F'q53 I ;'.:" T J I,)" D .>391. G J=D5 [>H\'# II V-k ,··JC 1_"'1'.l 
2 ] 1.~I]I'l: S. ! 5\,1 + fHI .. 1 j "I' :::H\qO b. J f AJ d )Uk p.< ...... ::: :$ ,," t 50_ E- UvaOF.: n::- mt $0F.:L~*L i .~ Bot"· H* ..... Ht G!O j 
Ip:X-pvM~)u8MCIM J:~pJ0 @#(9 &~I<w!e#q*EEuP d*q]p0f}J< Oamw@R8/:jv5}aZ[V"p8R) 
:::H {*~.~'·1.16t··ht.~#A T"':::. 'v' ~ .-: ~:;".,<, 1]1 I r'1:":: :3 ~ :~.:: \,1 JZ:> '" 1".1 > + m 111·J[1t·~D~:)::<t ····.4 #TGk [1]l0T ';,IZ6K"/ II·.)O······~ 21.Jt.ITt~ 
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When the test is complete, the message 

Graphics Exerciser 
The Graphics exerciser consists of ten sections which takes approximately 2 1/2 minutes to 

run. 

The sections, and their approximate times are: 

Section 

Overhead 

Full Plotting Area On 

Full Plotting Area Off 

Vertical Lines #1 

Vertical Lines #2 

Pattern #1 

Pattern #2 

Plotted Points 

Cursor 

Plotted Points 

Approximate Time in Seconds 

20 
17* 

11 

18 

3 

21 

20 
5 

14 

3 • ADJ stops the exerciser here. 

And, as with all the exercisers, you receive the following message when the exerciser is 

through. 
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Exerciser Description 
7905A 
The 7905A exerciser performs a checkread on the disc. 

7906A 
The 7906A exerciser performs a checkread on the disc. 

7920A 
The 7920A exerciser performs a checkread on the disc. 

9866A 
The 9866A exerciser checks the 9866A for proper character generation. 

98668 
The 9866B exerciser checks the 9866B printer for proper character set generation and checks 

the printout by generation of a binary pattern. 

9871A 
The 9871A exerciser checks the 9871A printer's character set and its plotting ability. 

9874A 
The 9874A exerciser checks the internal electronics of the digitizer, the audio tone generation 

system and the digitizing capability of the 9874A. 

9883A 
The 9883A exerciser ch~cks the operation of the paper tape reader. 

9884A 
The 9884A exerciser checks the operation of the paper tape punch. 
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Entering Your Choice 
Once you have decided which exerciser(s) you wish to run, type it and then press CD. 
Entering a parameter for the test is done as shown here -

Multiple Exerciser Entries 

The System 45 exerciser can accept up to eight (8) entries at a time for the exerciser routines. 

Each exerciser can be delimited with the divide symbol ( ..... ). 

The form is simple: 

runs the 9871A test followed by the 98668 test. 

Continuing Onward 
Once you have selected the exerciser and pressed CD the supervisory program returns with 

Enter # of times to run. 

Here you would enter the number of repetitions for each exerciser. The maximum number of 

repetitions is 25. 

Some exercisers require the linking of programs. This linking is done automatically, but it does 

result in tape motion. Wait until the T[,:::;T CC!·'lF'L.ETF.:: message is output before terminating an 

exerciser. 
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Exerciser Results 
After the exerciser has completed its operation, the following message is displayed -

This is the total number of error messages which occurred during the total number of exerciser 

repetitions. 

Pressing CD returns you to the supervisory program. 

Disc Drive Exercisers 
The disc drive exercisers are used with the 7905A, 7906A and 7920A disc drives. The exercis­

ers typically take the following amounts of time to run -

7905A 

7906A 

7920A 

15 seconds 

15 seconds 

1 minute 

Each exerciser performs a checkread on the disc surface by reading the data on the disc surface 

and generating a checksum. This checksum is compared with the checksum recorded on the 

disc to verify the data. 

When the prompt 

Enter MODEL # , select code, and desired 0lrameters ... 

appears, you must enter the following information 

Model number, interface select code and the bus address, unit number~! surface to be 

checked [, continuous operation option] 

• The model number can be either 7905A, 7906A or 7920A. 

• The interface select code and the bus address are entered together as a three or four digit 

number. The interface select code can be a one or two digit number which represents a 

valid select code. The bus address must be a two digit number. For example, a disc on 

interface 12 with a bus address of 0 would be entered as 1200, or else an l:::l?l?Ul:;:O :i,:::<::i is 
generated. 

• The unit number has an acceptable range of 0 thru 7. 



-

• The head surface to be verified has the following limits -

7905A 

7906A 

7920A 

o thru 2 

o thru 3 

all heads are exercised 
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• The continuous operation option is requested by using the letter C as the parameters. 

NOTE 

You can not skip mandatory parameters on the disc exercis­

ers. If you wish to run the 7920A exerciser continuously you 

must enter a value for the head surface to be verified even 

though all head surfaces are being checked. 

If you enter the continuous operation option, the parameter for the number of runs prompt is 

ignored. 

The continuous operation option is exited by pressing lliJ 

When an exerciser is complete, the message 

MEDIA VERIFY COMPLETE 

is displayed, followed by a message like 
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9866A/B Thermal Printer Exerciser 
The 9866 A/B Thermal Printer Exerciser takes approximately 1 to 4 minutes to run. 

The differences between the 9866A and 9866B exercisers are slight -

• The 9866A prints 15 lines of the character "[" followed by the character set. (1 minute) 

• The 9866B prints 15 lines of the character "E" followed by its character set and 12 lines 

of a binary progression dot matrix pattern. (4 minutes) 

Both the 9866A and the 9866B exercisers have one parameter "f=iIU". The fiLT parameter 

results in continuous output of lines of the character "E". Once you have selected the !=iDJ 

parameter, pressing Special Function Key 0 CliJ is the only way to exit the exerciser and return 

it to the main program. 

'.i. i.L I Fli. 1.I.i.!.i." , .. " i .. lEI.ELLE.II.!.:.!I,I:i.·' i., .1. i.I.! i ,., I '. '·E.iil.l!i.! ,·i·l.. 
1::.11 [F I. F. I L. I, !·Ii ,',··1..1··1 IFLFF FLF.ILFE I. I I. E i.l· II L I L ", .. ' .. [[.1 I: .! 11[[ lEE. i: I 
I II:F[ l. [1.1 I. E [L. FI.i.1 II. ILI[[EEI:[[FFF I: I E. C j. I: 1.1·'· F. [I[[LFIIII:. i: [ F [.1 , •.• , 1.l::i:[[E [C E " 1.1 ' •• 1 .. 

'
.'.' C 1.1 .. 1:: 

L.L[[[FF[F[EE 1.1:.1.1' I.FL!': L. II [I fetE FLFEFEI: I. 11.1.1' I.·,:i. 1.1. FEI·I 1::.1 FEEL [EEFIE I i. i .. i.! I'; .1 •• 1 i E i. [ 
[I:LI. [iF[FtEL i i.1 E I. [ I. 1 I: 1 I: E 1 I[ F F E.[I.:.[[II.I.III. F I[ 111.1 [i I. il.· L I.E. 1 i i:i [[ [E IILFF: 
I.[[[[[[[[[I[[I'I.II.I.I.I<FIEFEE.I 1 E [[[[[I· •• LLI.III·I 1 .. tEL.I:.I LIII. i L.L.I.II: I: lE.I EIC[[[, , :1 
[[F[[C[FfF'EI'[I.fl.FL I ! I. [FL [E ILL L.I E F [1'ILi. i.1 I. II I.EIII 1 F F. L I 11.1:1 I I i. FFE I::: I" 1': EEl" 
E. L [I.[I.[[[[[:[II..[[I·'ICI 1.1[[ IF 1[, E I I I. [["I LFf' ,.,··1, IILEFE! 1.11.: II •• LEI 1 FEEL I I' 1.11.' • 
E [I. 1 [EEL [[[Ei.FI:jf.·,·.I.F LII"[LE[ltFE[ E [[I FFI.·· i. E I I" [I: [[EI.'", [.1' EIFII: I. [[[FE F I' II::: I: 
FLIIIIFEEI:.EI.i l.f.I.I"'1 I"FL[[[FFEFFFFII.I'I!.I·'·"1 II.I".I .. I·[FI""I FLI: I"LI···[II[[[[Fli.i I , IF 
[IEEEEE[ I I E. F [I:. [I: il·i.[ I. EEl' I[[[[[[[LI' I::. I I:' F 1.1.·'1.1 I" I. I' I:I! I E.!' I' LEII: [1:[[[1. Ii ": I II.··!' •• I ••••• I I I: 
[FEFFEL[EEEE I L II L i.IF I I I: Ff' Er:~'[~'[[[[I II 1.1111.1 I L EI"I.I . 1.1 I I I.! ELF E I E[fFFF! I. I. [ !.·, •• :.E •••. [ II 
[F:Lfr:[[[[[[FLEE I. i., 1.1, FE. I [[[[E t[=FFFFIE[ I. F [[Ell I F. IFFII"IE I. I I. i. [F[E I Ei:~[[[L[F: i. i [i·Fi:IEE 
[E.EE.I:F[[[[[[[L[[[L[[E[E.FE.FFE.F[E.[[EI:FF[[FLEI:[[E.FIIE[IFEE.E[[[[[FF[[FL[~C~IC C~'~F[ 

F[[F[[E.[FFEFFI.:[[[EE.[FFF[[[F[E[F[[F[[[EF[I[lF[E[[[E~I'FE[FFEIFE.F[F[[[[EEFCF[[FEE.EL 
f! H C 1.1 F 1".,; 1·11) 1< 1.1'1111 i I" 1.1 I'. ':; r 1..1 ',i !.,j >.: ',' Z 
HE: C Ii F: F C;I··I I) 1< I. i'l!·,I)I'"II,,::; !·I)'./I,j:':'{ 2: 

! "# :l: ': ,; :::.:' < > ';1:" +- " ," ," CI .i. :::.: :.":: 4 ~:~; I::~ '? :;;:: '3 ~; :.:: '-:. '? (!:I 
]1 ,Ii'l ..... ]1 

9866A Exerciser Printout 
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98668 Exerciser Printout 

9871A Character Impact Printer Exerciser 
The 9871A Character Impact Printer Exerciser takes approximately 1 minute to run. 

An HP 9871A printer which is equipped with Option 001 (HP-IB) requires that the address be 

entered as ':!:::::-? 1 H, ?i::::C if the interface select code is seven and the bus address is six. 

There are no parameters for the 9871A Exerciser. 

NOTE 

The tractor feed must be disconnected from the 9871A to 

run this exerciser. 
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9874A Digitizer Exerciser 
The 9874A Digitizer exerciser is an interactive exerciser which typically takes between four and 

six minutes to run. The variance in the run times is due to the amount of time which you take to 

press the various buttons and position the cursor. 

The first display of the exerciser on the System 45 is 

This is followed by the 9874A completing its internal electronics checks. There are two checks 

made here, taking approximately two minutes. This is followed by the 9874A momentarily 

lighting all of the LED segments in the display sequentially. You should verify that all of the 

character segments light up. 

The second portion of the exerciser checks each of the indicator LED s beginning with the one 

on the cursor, and then sequentially from the top row of the 9874A keyboard to the bottom 

row. 

The third portion of the exerciser requires that the digitizer's keyboard switches be depressed 

sequentially. The following photos show the proper sequence, in addition to the display prompt 

on the digitizer's keyboard display. 
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The first keyboard prompt is 

which is located in the upper-left hand corner of the digitizer keyboard. 

If a key is malfunctioning or if you should depress the wrong key, the 9874A beeps and directs 

you to depress the key again. This prompting sequence can be repeated up to four additional 

times before the exerciser aborts. 

After the keyboard keys are depressed, the prompt directs you to depress the two remaining 

keys on the cursor. You are first prompted to 

.UJ 1,'; 

which is the D key on the digitizer cursor. If your 9874A is configured with the stylus, press the 

stylus down. The next prompt is 

which refers to the A key on the cursor. This prompt does not appear if you have the stylus 

installed. 

The last portion of the exerciser checks the digitizing capability of the 9874A. The System 45 

prompts you with 

.. ': :: ..... :::.,...,j .... " :. ',.' : =,.,j:::" ,"'il''', 'L l ;,:::' 1"': :::: T 

followed by 

i ... ': .... ::::.:;::.::::. +j.":::::' ::; :, .. j; :. 

At this point, you should have placed the cursor or stylus on the platen, and pressed the D 

switch on the cursor. You now must locate the X,Y intersection of 0,0 which is located at the 

center of the platen. Both the System 45 and the 9874A display the current X,Y coordinates of 

the cursor or stylus. The X coordinate is the first coordinate value in the 9874A display, with the 

Y coordinate being the second coordinate displayed. 

If you have the cursor, it may be necessary for you to depress the A switch on the cursor to 

move the cursor along the platen. When point 0,0 (± 10) is located, the 9874A generates an 

audio tone pattern. 
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When the 9874A exerciser is complete, the System 45 displays 

9874A EXERCISER PASSED. 

followed by the message 

9883A Paper Tape Reader Exerciser 
The 9883A Paper Tape Reader Exerciser takes approximately 2 minutes to run. 

The exerciser prompts you with 

At this time, you should load the tape (pIN 09883-90030) which was shipped with your 

9883A When the tape has been loaded, simply press CD, and the tape is read. 

When the exerciser is complete, the message 

is displayed. 

9884A Paper Tape Punch Exerciser 
The 9884A Paper Tape Punch Exerciser takes approximately % minute to run. The actual 

punching of the tape only takes about four seconds. 

There are no parameters to select for this exerciser. 

The punched tape is shown on the following page. 
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Exerciser Description 
98032A 
The 98032A 16 Bit Interface exerciser performs three different checks on the 98032A card. 

The checks are -

• Data Patterns 

.I/O Line 

• Extended Control and Status 

98033A 
The 98033A Binary Coded Decimal Interface exerciser checks the 98033A card. 

98034A 
The 98034A HP-IB Interface exerciser performs eleven different checks on the 98034A card. 

The checks are -

• Status 

• Control Byte 

• Self Address 

• Handshake 

• Data Transfer1 

• Data Transfer2 

• Pass Control 

• External Address 

• Service Request 

• Interrupt 

• Parallel Poll 
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98035A 
The 98035A Real Time Clock Interface exerciser performs nine different checks on the 98035A 

card. The checks are -

• Format 

• Clock Hardware 

• Read 

• Illegal Format 

• Interrupt and A, D, P Check 

• Interrupt 

• C, G, H, I-I, 2, V Check 

.l, N 

• A, D, F, M, 0, P Check 

98036A 
The 98036A RS-232 Interface exerciser performs three different checks on the 98036A card. 

The checks are -

• Default Modes 

• Mode Check 

• R6 Testing 
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98040A 
The 98040A Incremental Plotter Interface exerciser checks the various pen control functions 

on the 98040A card. The checks are -

• +X 

• -X 

• +y 

• -y 

• Pen Up 

• Pen Down 

Entering Your Choice 
Once you have decided which exerciser(s) you wish to run, you would type its name and then 

press ([J as shown here -

•••• ::"".',: •• j ••. j ..... ([Je 
.", N 

T 

All of the interface exercisers require a select code to be entered as well as the MODEL #, or 

else the System 45B responds with the message 

Multiple Exerciser Entries 

The System 45B exerciser can accept up to eight (8) entries at a time for its exerciser routines. 

Each can be delimited with the divide symbol ("l 

The form is simple: 

runs the 98032A exerciser, followed first by the 98034A exerciser then the 98035A exerciser. 



-
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Continuing Onward 
Once you have selected the exerciser and pressed rn the supervisory program returns with 

Here you would enter the number of repetitions for each exerciser. The maximum number of 

repetitions is 25. 

After the exerciser has completed its operation, the following message is displayed -

This is the total number of error messages which occurred during the total number of exerciser 

repetitions. 

Pressing rn returns you to the supervisory program. 

Some of the interface exercisers require the linking of programs from the test tape. This is done 

automatically, so don't be alarmed by any tape motion. Always wait for the exerciser to display 

its message of 

C"r"lkiT 
' •••. = ••• 11·1 ! 

before conducting your next exerciser. 
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98032A 16 Bit I/O Interface Exerciser 
This exerciser takes approximately 5 minutes to run. To configure the interface, remove the 

Peripheral Configuration Assembly and install the Test Connector (P IN 98241-67932). 

If you select the 98032A interface exerciser, the following messages are displayed, in this 

sequence. 

DOING 9803~H DATA PATTERNS TEST 

DOING EXTENDED CONTROL AND STATUS 

98032A TEST COMPLETE 

Followed by the number of messages and the number of repetitions of the exerciser as shown 

here. 

o mes~age(s~ # run(s) - 1 Press CONT 



-
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98033A Binary Coded Decimal Interface Exerciser 
This exerciser takes approximately 4 minutes to run. To configure the interface, remove the 

rear housing and install the Test Connector (P IN 98241-67933) and set all of the configura­

tion switches to OFF (refer to the 98033A BCD Interface Installation and Service Manual). 

If you select the 98033A interface exerciser, the following messages are displayed in this 

sequence. 

QQG~3A BCD INTERFACE TEST 

980~~H TEST COMPLETE 

Followed by the number of messages and the number of exerciser repetitions, as shown here. 
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98034A HP-Interface Bus Exerciser 
This exerciser takes approximately 5 minutes to run. It does require that two HP-IB interfaces 

be connected to the System 45B. One interface is a standard HP-IB interface set to the factory 

configuration. Factory configuration can be found in the 98034A Installation and Service 

Manual. The other interface has its select code set to 6. The HP-IB test interface is configured 

as shown in the following photos. 

system controller 
(off) 

talk/listen address 
(on. on, off, on, off) 

parallel poll logic (1) 

parallel poll bit (2) 
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Following the procedure in the Installation and Service Manual, remove the interface cover on 

the test interface. 

Separate case halves as shown. On the 98034-66502 board, change the parallel poll bit from 1 

to 2 (as shown). Note the switch positions before you change them. On the 98034-66501 

board, change the talk/listen address switches to ON, ON, OFF, ON, OFF (as shown). Set the 

system controller switch OFF. Keep the parallel poll logic switch at the 1 position. Change the 

select code to 6. 

Reassemble the test interface. Plug both interfaces into the back of the computer. Plug HP-IB 

connectors together and turn computer power ON. 

If you have any questions concerning the configuration of your HP-IB interfaces, please call 

your Sales and Service Office. 

The HP-IB interface exerciser checks the following items -

• STATUS 

• CONTROL BYTE 

• SELF ADDRESS 

• HANDSHAKE 

• DATA TRANSFER1 

• DATA TRANSFER2 

• PASS CONTROL 

• EXTERNAL ADDRESS 

• SERVICE REQUEST 

• INTERRUPT 

• PARALLEL POLL 

As each item is tested, the current test is displayed on the CRT, as shown here. 
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When each item being tested is complete, then a test complete message is displayed, as shown 

here. 

STATUS TEST COMPLETE 

When the exerciser has been completed, the message 

is displayed. 

98035A Real Time Clock 
Interface Exerciser 

The 98035A Real Time Clock exerciser takes approximately 5 minutes to run. Configure the 

interface as shown with the test connector installed. 

If you do select this 98035A Real Time Clock Exerciser, be careful - the time setting is changed 

on the clock during this test. You will have to reset your 98035A Real Time Clock after running 

this exerciser if you want the correct time. 
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While running this exerciser, the following messages are displayed in this order. 

; i .... · ... " 

.:.~! ..... 

r··l ~ t::. ::::: r' 
L . .1['·': :,' 

, : ~! .:,.' ~! : ': :L. .. ' .•.. ; .. 

'Ti:::'C' 
; : ........ : :: r 1::::1 F' .. ~ ..... 

NOTE 

Remember to reset the 98035A Real Time Clock to the cor-

rect time after running the exerciser. 

May 2,1979 
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98036A RS-232 Interface Exerciser 
The 98036A exerciser takes approximately 5 minutes to run. The interface should be confi­

gured as shown, with the test connector 98241-67936 installed. 

BAUD RATE 
SWITCH ---r-,~~';;! 

There are three basic checks in this exerciser -

• Default Modes Test 

• Mode Check 

• R6 Testing 

When the default modes test is being run, the display is -

TESTING DEFAULT MODES 



-
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When the mode check is being run, the display is -

The modes check verifies all valid modes -

When the modes check is complete, the display is -

1 t::.·:::: 
Followed by 

! L. ::; ~ .L (·i i. :',:, 

The exerciser is complete when the 

'.::: :["·'L..L. j ::::. 

message is displayed. 

98040A Incremental Plotter 
Interface Exerciser 

The 98040A exerciser generates timing pulses which must be monitored with an oscilloscope. 

The waveforms are shown in the 98040A Incremental Plotter Interface Service Manual. 

To configure the interface, remove the rear housing and install the test connector (HP pn 

98241-67940) to the interface card. Connect the 98040A interface card to a card extender as 

shown on the following page. 

May 2,1979 
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To run the exerciser, press the appropriate SFK to generate the timing pulse. 
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ROM/Option Items Typical 
Exerciser Required Exercised Parameters Run Times 

9866A Character ADJ 1 min 

Generation 

9866B Character ADJ 4min 

Generation and 

Binary Pattern 

9871A HP-IB Printer Printing 1 min 

requires [/0 ROM and Plotting 

9874A I/O ROM Electronics, 4 min 

Tone Generation, to 

Digitizing 6 min 

9883A Tape Reader 2 min 

9884A Tape Punch 15 sec 

98032A [/0 ROM Data Patterns 5 min 
'--I/O Line 

Extended Control 

98033A I/O ROM Interface 4min 

98034A [/OROM Status 5 min 

Control Byte 

Self Address 

Handshake 

Data Transfer 

Pass Control 

External Address 

Service Request 

Interrupt 

Parallel Poll 

98035A I/O ROM Format 5 min 

Clock Hardware 

Read 

Illegal Format 

Interrupt 

Various Checks 



Exerciser 

98036A 

98040A 

ROM/Option 
Required 

I/O ROM 

I/O ROM 

Items 
Exercised 

Default Modes 

Mode Check 

R6 Testing 

Pen Up 

Pen Down 

+X 
-X 
+y 
-y 

Parameters 

Appendix 43 

Typical 
Run Times 

5 min 

N/A 
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Starting Procedure 
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Tape Exerciser 
Termination of Exerciser 

7905A Exerciser 
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9866A Exerciser 
98668 Exerciser 
9871A Exerciser 
9874A Exerciser 
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9884A Exerciser 

7 

9 

2 

5,6,10,11 
2 
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16,18,19 

16,20,21 
16,20,21 

16,21 
16,23,24,25 

16,25 
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HEWLETT PACKARD 

SALES & SERVICE OFFICES 

AFRICA, ASIA, AUSTRALIA 

ANGOLA 
ETHIOPIA Telectra 

Empresa Tecnlcade Abdella Abdulmaltk Blue Star ltd 
POBox 2635 Blue Star House EQutpamentos 
Addl.A~ba II/ItA Magarath Road Electrlcos, SA R l Tel 119340 ~e~~~-:r' 560 025 R Barbosa Rodrigues, 42-loOT 0 

Calxa Postal, 6487 GUAM TelllX' 043-430 
Luanda Medical Only Cable BLUEST AR 
Tel 35S15i6 Guam Medical Supply, Inc 

Blue Star lid Cable TELECTRA Luanda ~~ge ~oxA:~f Plaza Meeaksht Mandlram 
AUSTRALIA 

J:~~6~~~,r911 
xxx/1678 Mahatma Gandhi Rd 

Hewlett-Packard Australia Cochln 682 016 
Pty Ltd Cable. EARMED Guam Tel 32069.32161.32282 

31-41 Joseph Street Telex· 0885-514 
Blackburn, Victoria 3130 HONG KONG Cable. BLUESTAA 
POBox 36 Schmidt & Co. (Hong Kong) lid. Blue Star lid 
Doncaster East, Victoria 3109 Wing On Centre, 2Bth Floor '·1·11711 Tel 896351 Connaught Road, C SarOllnl Devl Road Telex 31-024 ref:nl-4~~ Cable HEWPARD Melbourne Secunderablld 500 003 

Hewlett-Packard Australia Telex: 7.766 SCHMC HX Tel. 70126,70127 
Telex 015-459 

Ply ltd INDIA Cable BLUEFAOST 
31 Bridge Street Blue Star Ltd. Blue Star lid Pymble Kastun Buildings 2134 Kodambakkam High Road New South Wales. 2073 
Tel 4496566 Jamshed~ Tata Rd Madras 600 034 
Telex 21561 ~ef2r~ ~~ 020 Tel 82056 
Cable HEWPARD Sydney Telex 041-379 

Telex: 011-2156 Cable. BLUESTAA 
Hewlett-Packard Australia Cabl, BlUEfROST 

Ply ltd Blue Star Ltd. INDONESIA 
153 Greenhill Road Sahas BEACA Indonesia P T 
Parkside, SA, 5063 41412 Vir Savarkar Marg POBox 496tJkt 
Tel 2725911 PrabhadlWi Jln.Abdul MUls 62 
Telex 82536 Jakarta 
Cable HEWPARD Adelaide ~~rla ~~025 Tel 349255, 349886 
Hewlett-Packard Australia Telex: 011-4093 Telex 46748 BEASIL IA 

Cable BERSAL 
14r~tl~:I~g Highway 

Cabl, fROSTBLUE 
Blue Star Ltd BERCA IndoneSia P T 

Nedlands. W A. 6009 Band Box House PO. Box 174/Sby 
Tel 3865455 Prabhadevi 23Jln Jlmerto 
Telex 93859 

~e~:~rlJ ~~ 025 ~e~r:~I; Cable HEWPARO Perth 
Hewlett-Packard Australia Telex. 011-3751 Cable BErcacon 

Ply ltd Cable· BLUESTAA ISRAEL 

~~~:~:~~,g~n8 ~trrsh9 Blue Star Ltd ElectrOniCS Engmeerlng Dlv 
Bhavdeep of Motorola Israel ltd 

Tel 804244 StadIum Aoad 16, KremenetskJ Street 
Telex 62650 Ah"-bod 380 014 P O.Box 25016 
Cable HEWPARD Canberra T~· 42880 Tel-Aviv 
Hewlett Packard Australia Telex: 234 Tel: 38973 

5l}100~td Cabl' BlUEfROST Telex· 33569,34164 

Blue Star ltd Gable: BASTEL Tel-AVIV 
Teachers UnIOn Buildmg 7 Hare Street JAPAN 
495-499 Boundary Street POBox 506 Yokogawa-Hewlett-Packard Ltd 
~~rir2'1~~~ Queensland 4000 Calcutta 700 001 Chuo Bldg .. 4th Floor 

Tel: 23-0131 ~~~~;:a~~~~OI~:a:;~~ome Cable HEWPARO Bnsbane Telex: 021·7655 
BANGLADESH Cable: BLUESTAR Ouka,532 
The General Electflc Co Blue Star Lid T.I: 06-304-6021 

of Bangladesh Lid Bhandan House Telex 523-3824 
Magnet House 72 7th & 8th Floor Yokogawa·Hewiett-Packard Ltd. 
Dllkusha CommerCial Area 91 Nehru Place 29·21, Takaldo·Hlgashl 3-chome 

~f~~:l~·5~~~rr4~9 New Deihl 110 024 Suglnaml·ku, Tokyo 168 
T.I 634770 & 635166 Tel 03-331-6111 

Telex 734 Telex· 031-2463 t:I~I~:. ~~2p~01~K~~PT~~~g 724 Cable GECOAC Dacca Cable: BLUESTAA 

CANADA 
ALBERTA 
Hewlett-Packard ~anada) ltd 
11620A - 168th Street 
Edmonton T5M 3T9 
T.I ~03)452-3670 
TWX· 610-831·2431 BRITISH COlUMBIA MANITOBA 

~fO.lj~2~a~I~;~r ft~n~dEa) Ltd 
Hewlett·Packard J:anada) Ltd Hewlett-Packard ~anada) Ltd. 

~~~!!:~bo~e2=¥ ~~~~~ ce~~~ g}, 
fe~~g;~ )Tl5H3_~~~ 3 

~ If, J-;~~:M~~ T.I ~~86-6701 
Twx 610-821-6141 TWX 610-671-3531 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett·Packard Argenbna 
SA 
Av Leandro N Alem 822 - 12° 
1001 Buenos AlrH 
Tel: 31·6063,4,5.6 
Telex 122443 AA CIGY 
Cable HEWPACKARG 
Biotron S A C.I Y M 
Bolivar 177 
1066 Buenos Aires 
Tel 30·4846, 34-9356, 34.()460. 

33-2863 
Telex 011-7595 
Cable Biotron Banes 
BOLIVIA 
Casa Kavhn S A 
Calle POtOSI· 1130 
POBox 500 
La Paz 
Tel 41530,53221 
Telex CWC BX 5298,ITI 3560082 
Cable KAVlIN 
BRAZIL 
Hewlett-Packard do BraSIl 
Ie C Ltda 
Alameda RIO Negro, 750 
Aiphaville 
06400 Baruerl SP 
Tel 429-3222 
Cable HEWPACK Sao Paulo 

Hewlett·Packard do Brasil 
I.e C Ltda 
Rua Padre Chagas, 32 

~1~'r,~rt~2~~~~~5621 
Cable: HE~PACK Polto Alegre 
Hewlett-Packard do Brasil 
l.e.C. Ltda 
Av. EPltiilCIO PesSOiil, 4664 

~='RIO de Janelro-RJ 
T,I 
Telex. 021·21905 HPBR-BR 
Cable. HEWPACK 

RIO de Janeiro 

CHILE 
Jorge Calcagnr y CIa. Ltda 
Vicuna MacKenna 3, Otic 1204 
CaSliia 16475 
Correo 9, Santiago 
Tel 34152 
Telex JCALCAGNI 

COLOMBIA 
Instrumentaclon 
Hennk A. Langebaek & Kler S A 
Carrera 7 No. 48-75 
ApartadoMreo 6287 
Bogotll.1 D E 
Tel 269-8877 
Telex 44400 
Cable AAAIS Bogota 
Instrumentaclon 

~a~re;aa6~e~~e\~.t~r, S A 
Apartado 54098 
Medellin 
Tel 304475 

COSTA RICA 
Clentilica Costarncense S.A 
Avemda 2. Calle 5 
San Pedro de Montes de Dca 
Apartado 10159 
San Jose 
Tel 24-38-20.24-08-19 
Telex 2367 GALGUA CA 
Cable: GALGUR 

Yokogawa-Hewlett-Packard lid 
Nakama BUlldlnQ 
24 Kaml SasaJima-cho 
Nakamura-ku, Nagoy •. 450 
Tel 052571-5171 
YOkogawa-Hew.lett-Packard Ltd 
Tan.gawa BUilding 
2-24-1 Tsuruya-cho 
Kanagawa-ku 
Yokohama, 221 
Tel 045-312-1252 
Telex 382-3204 YHP YOK 

~~~itf:~IH~~II~~~;aCkard lid. 
105, 1-chome. San-no-maru 

rellt62~r~g~7~~~ 
Yokogawa-Hewlett-Packard lid 
Inoue BUlldlnQ 
1348-3, Asahl-cho, l-chome 

~ellsOY~/2;_~as2a 243 

Yokogawa-Hewlett-Packard lid. 
Kumagaya Asahl 
Hachllunl BUilding 
4th Floor 
3-4. Tsukuba 

~e~o:i~_~:~6~ama 360 

KENYA 
Advanced Communications lid. 
PO. Box 30070 
Nairobi 
Tel· 331955 
Telex 22639 
Medical Only 
InternatIOnal Aeradio(E A :Ltd 
POBox 19012 
Nairobi Airport 
Nairobi 
Tel 336055156 
Telex 22201122301 
Cable INTAERIO Nairobi 

~f~,'~;ilgn~r Aeradio IE A ) Ltd 
POBox 9522' 
Momba.a 

KOREA 
Samsung ElectrOnics Co , Ltd. 
15th Floor, Daeyongak Bldg. 
25-5, '-KA 
Choong Moo-Ro, Chung-Ku, 
Seoul 
Tel (23)6811,778-3401121314 
Telex 2257S 

MALAYSIA 
Hewlett-Packard Sales SON BHO 
SUite 2 21/2. 22 
Bangunan Angkasa Raya 
JalanAmpang 

~~.a~j3~oaf491 

NOVA SCOTIA 
Hewlett·Packard (Canada) Lid 
800 Windmill Road 
Dartmouth B3B 1 L 1 
T.I (902)469-7820 
TWX· 610-271-4482 

ECUADOR 

~I~~fd~j~g~ader EEc~u~g~: 
POBox 6423 CCI 
Eloy Alfaro No 1824,3°PISO 
Quito 
Tel 453482 
Telex 2548 CYEDE ED 
Cable CYEDE-QUIto 
Medical Only 
Hospltalar S A 
Casliia 3590 
Robles 625 
Quito 
Tel 545-250 
Cable HOSPITALAA-Qulto 

EL SALVADOR 
IPESA 
Bulevar de los Heroes 11·48 
San Selvador 
Tel 252787 

GUATEMALA 
IPESA 
AveOida Relorma 3-48, 
lona 9 

re~aJ~~;~~3~~786,66471-5,ext 9 
Telex 4192 Teletro Gu 

~rgteIB~~9~I~erlng 
Lot 259, Satok Road 
KuChlng, Sarawak 
Tel 53544 
Cable PROTELENG 

MOZAMBIQUE 
A N Goncalves, Ltd 
162,1° Apt 14 Av. 0 LUIS 
Caixa Postal 107 
Mapulo 
Tel 27091,27114 
Telex· 6-203 NEGON Mo 
Cable NEGON 

NEW GUINEA 
Hewlett-Packard Australia 

DIIII~op~~nt Bank Building 
Ground Floor 
Ward Stnp 
Port Moresby, Paupua 
Tel 258933 

NEW ZEALAND 
Hewlett-Packard (N.l.) Lid. 
4-12 CrUickshank Street 
Kllbirnle, Wellington 3 
P.O. Box 9443 
Courtney Place 

fe~I~~~~ 
Cable HEWPACK Wellington 
Hewlett·Packard (N.l ) Ltd 
Pakuranga ProfeSSional Centre 
267 Pakuranga Highway 
Box 51092 

fe~~56;~~~ 
Cable HEWPACK Auckland 
AnalytlcallMecllcalOnly 
Medical Supplies N l Ltd. 
SCientific DiVIsion 
79 Carlton Gore Road, Newmarket 
POBox 1234 
Auckland 
Tel. 75-289 
Cable: DENTAL Auckland 
AnalytlcallMedlcalOnly 
MedIcal Supplies N.l. Ltd. 
Norne and Parumoana Streets 
Porlrua 
Tel: 75.098 
Telex: 3858 
AnalytlcallMedical Only 
MedIcal Supplies N.l. Ltd 
POBox 309 
239 Stanmore Road 
Christchurch 
Tel: 892·019 
Cable DENTAL Chnstchurch 
AnalytlcallMed.lcal Only 
Medical Supplies N.Z Ltd 
303 Great King Street 
POBox 233 
Dunedin 
Tei 88-817 
Cable. DENTAL Dunedin 

ONTARIO 
Hewlett·Packard (Canada) Ltd. 
1020 Morrison Dr 
Ottawa K2H 8K7 

~~m-~~:~~~ 
Hewlett·Packard (Canad&) Ltd 
6877 Goreway Dnve 
MISSIS"U~ L4V lM8 

~~\4J~J_~9~~~~ 
Hewlett-Packard (canada) Ltd 
552 Newbold Street 
London N6E 2S5 
TeL (519)6B6-9181 

MEXICO 
Hewlett-Packard Mexlcana, 
S.A de C.V 
Av Perll~rlco Sur No. 6501 
Tepepan, Xochlmllco 
Mexico 23, D.F 
Tel: 905-676-4600 
Telex 017·74·507 
Hewlett-Packard Mexicana, 
S.A de C V 
Ave. ConstltuclOn No. 2184 
Monterrey, N.L 
Tel 48-71-32,48-71-84 
Telex 038-410 

NICARAGUA 
Roberto Teran G 
Apartado Postal 689 
EdlllCIO Teran 
Managua 
T,I 25114.23412.23454.22400 
Cable ROTERAN Managua 

PANAMA 
Electromco Balboa, SA 
Aparatado 4929 
Panama 5 
Calle Samuel LeWIS 
EdificlO "Alfa'·, No.2 
Culdad de Panama 
Tel 64-2700 
Telex 3483103 Curundu, 

Canal Zone 
Cable. ELECTRON Panama 

NIGERIA 
The Electromcs 

InstrumentatIOns Ltd 
N6BI770 Oyo Road 
Oluseun House 
PM B. 5402 
Iblldan 
Tel 461577 
Telex 31231 TElL NG 
Cable· THETIEL Ibadan 
The ElectronICS Instrumenta-

tlonsLtd. 
144 Agege Motor Road, Mushin 
P.O. Box 6645 

~:~:·THETEIL Lagos 

PAKISTAN 
Mushko & Company Ltd 
Oosman Chambers 
Abdullah Haroon Aoad 
Karachl-3 
Tel. 511027,512927 
Telex: 2894 
Cable: COOPERATOR Karachi 
Mushko & Company, Ltd 
38B, Satellite Town 

~e~~~lfJ~dl 
Cable. FEMUS Rawalpindi 

PHILIPPINES 
The Online Advanced 

Systems CorporatIon 
RICO House 
Amorsolo cor. Herrera Str 

~~8~SG~:il'~~g, Makatl 
Metro Manila 
Tel: 85-35-81, 85·34-91,85-32-21 
Telex· 3274 ONLINE 

RHODESIA 
Field Technical Sales 
45 KelVin Road North 
P.O. Box 3458 

fe~~I~~21, (5 lines) 
Telex RH 4122 

SINGAPORE 
Hewlett-Packard Srngapore 

(P1 •. ) lid. 
1150 Depot Road 
Alexandra PO. Box 58 

f~,n~~g~r3e5~ 
Telex. HPSG RS 21486 
Cable. HEWPACK, Singapore 

SOUTH AFRICA 
Hewlett-Packard South Alnca 

Pn~· ~a lt~endYWOod, 
Sandton, fransvaal. 2144 
Hewlett-Packard Centre 
Daphne Street, Wendywood, 
Sandton, 2144 
Tel· 802-1040..6 
Telex· 8-4782 
Cable· HEWPACK JOhannesburg 

QUEBEC 
Hewlett-Packard ~anada) Ltd 
275 Hymus Blvd 
Pointe Claire H9R 1 G7 
T.I: ~14)697-4232 
TWX: 610-422-3022 
Tue 05-821-521 HPCl 

PERU 
Companla Electro Medica S.A 
Los Flamencos 145 
San ISIdro Casilla 1030 
Lima 1 
Tel: 41-4325 
Telex· Pub. Booth 25424 SISIDRO 
Cable· ELM ED Lima 

SURINAME 
Surtel Aadlo Holland N V. 
Grote Hotstr. 3-5 
POBox 155 
Paramaribo 
TeL 72118,77880 
Cable. Surtel 

TRINIDAD & TOBAGO 
CARTEL 
Caribbean Telecoms LId 
POBox 732 
69 Fredenck Street 

fe~~6~_t5~~6~ln 
URUGUAY 
Pablo Ferrando S A.C.el 
Avemda ltalia 2877 
Casilia de Correo 370 
Montevideo 
Tel· 40-3102 
Telex. 702 Public Booth Para 

Pablo Ferrando 
Cable RADIUM Montllllideo 

Hewlett-Packard South Afflca 

P O~o~ ~~~ 
Howard Place. Cape Province. 7450 
Pme Park. Centre, Forest Dflve, 
Plnelands, Cape Province, 7405 
Tel 53-7955 thu 9 
Telex 57-0006 

SRI LANKA 
MetropOlitan AgenCies Ltd 
20919 Union Place 
Colombo 2 
Tel· 35947 
Telex 1377METROLTD CE 
~able METROL TO 

SUDAN 
Aadlson Trade 
P.O Box 921 
Khartoum 
Tel. 44048 
Telex 375 

TAIWAN 
Hewlett-Packard Far East Ltd 
TaIwan Branch 

~;c~I~~n~. ~~~a~I~~st Road 
Taipei 
Tel: 3819160-9,3141010 
Cable HEWPACK TAIPEI 
Hewlett-Packard Far East ltd 
Taiwan Branch 
68·2, Chung Cheng 3rd Road 

~~o~i:2~318-KaOhSIUng 
Analytical Only 
San Kwang Instruments Co , Ltd. 
20 Yung Sui Road 
Taipei 
Tel 3615446-9 (4 lines) 
Telex 22894 SANKWANG 
Cable· SANKWANG Taipei 

TANZANIA 

~i~:~!lgnn1r Aeradlo (E A. ), Ltd 
P.O. Box 861 
Dar .. Selaam 
Tel· 21251 Ext. 265 
Telex 41030 

THAILAND 
UNIMESA Co. Ltd. 
Elcom Research BUlldrng 
2538 Sukumvit Ave 

~~1~~;:7~j~~~33~ 
Cable· UNIMESA Bangkok 

UGANDA 

~i:,'~!lgnn1r Aeradio(E A.). Ltd 
PO. Box 2577 
Kampala 
Tel: 54388 
Cable: INTAEAIO Kampala 

ZAMBIA 
A J Tilbury (Zambia) Ltd 
P.O. Box 2792 
Lusaka 
Tel 73793 
Cable: ARJAYTEE, Lusaka 

OTHER AREAS NOT LISTED. CONTACT: 
Hewlett-Packard Intercontinental 
3200 HillView Ave 
Palo Alto. California 94304 

i~ ~4Jf J-~~t ~ ~~ 
Cable. HEWPACK Palo Alto 
Telex. 034-8300,034-8493 

FOR CANADIAN AREAS NOT LISTED: 
Contact Hewlett-Packard (Canada) 
LId. in Mlsslssauga. 

VENEZUELA 
Hewlett-Packard de Venezuela 
CA 
POBox 50933 
Caracas 105 
Los AUices Norte 
3aTransversai 
Edlflclo Segre 
Caracas 107 
Tel 239-4133 (20 lines) 
Telex 25146 HEWPACK 
Cable HEWPACK Caracas 

2179 

FOR AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 
Inter-Amencas 
3200 HillView Ave 
Palo Alto, California 94304 
Tel. (415)856-1501 
TWX 910-373-1260 
Cable HEW PACK Palo Alto 
Telex 034-8300.034-8493 



FINLAND Cable HEWPACKSA Hamburg ITALY POLAND Hewlett-Packard Espanola, SA 
AUSTRIA Hewlett-Packard OY Telex 2163032 hphh d Hewlett-Packard Itallana SpA Biuro Informacli Technlcznej Av Ramdn y Calal, 1 
Hewlett-Packard Ges m b H Nahkahousuntl5 Hewlett-Packard GmbH Via G,O, VittOriO, 9 Hewlett-Packard Edif'CIO Sevilla, planta 9" Ankara 
Handelskal52 POBox 6 Technlsches Buro Hannover 20063 Cernusco UI Stawkl 2, 6P -Seville 5 Tei 250309 - 17 80 26 
POBox 7 SF-00211 Helsinki 21 Am Grassmarkl 6 Sui Navlgho (Mil 00-950 WarNawa Tel 64 44 54158 Telex 42576 OZEK TR 
A-1205 Vienna Tel ~O) 6923031 0-3000 Hannov.r 91 Tel (2)903691 Tel 33 25.88i39.67 43 ~~,~~i~-:I~~~rld 7~sGanOla S A 

Cable OZYUREK ANKARA 
Tel 351621-27 FRANCE Tel (0511 )46 60 01 Telex 311046 HEWPACKIT Telex: 812453 hepa pI UNITED ARAB EMIRATES Cable HEWPAK Vienna Telex' 0923259 Hewlett-Packard Itahana S.p A. 
Telex 75923 hewpaka 

Hewlett-Packard France UNIPAN E-Bllbao 1 EmitacLtd (Head Office) 
Avenue des TroplQues Hewlett-Packard GmbH Via Turaua, 14 Bluro Obslugl Techntcznel Tel 23 83 06123 82 06 P.O. Box 1641 

BAHRAIN Les Uhs Technlsches Bura Nurnberg 35100 Padova 01 -447 Warszawa Hewlett-Packard Espanola S.A Sharjah 
Medical Only BOlte Pastale No 6 Neumeyerstrasse 90 Tel (49)664888 ul Newelska 6 C!Ramon Gordillo 1 Tel: 354121(,) 
Wael Pharmacy i~(O(~ )0;0~ar8ci~ex 0-8500Nurnberg Telex 41612 HEWPACKI Poland (Entia) Telex 8136 
POBox 648 Tel (0911) 56 30 83 Hewlett-Packard italiana S.p A. Zaklady Naprawcze Sprzetu E-Valencla-l0 Emltac Ltd (Branch Office) 
Bahrain TWX 600048F Telex 0623860 Via G Armelhm 10 Medycznego Tel: 96-361.13 54(,)61.13 58 PO. Box 2711 
Tel 54886.56123 Hewlett-Packard France Hewlett-Packard GmbH 1-00143 Roma Plac Komuny ParyskieJ 6 Ahu Dhabi 
Telex 8550 WAEL GJ Chemin des Mouliles Technlsches Buro Munchen Tel· (06) 546961 90-007 LOdi SWEDEN Tel 331370/1 
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DENMARK T,1851082-5 Ca .. blanca Modern ElectrOniC 1 ter Av de Carthage ~~po~I~~~U~'r16 74 0 Hewlett-Packard AtS GERMAN FEDERAL REPUBLIC Telex. 213405 hewp Ir Tet.27209315 Establishment (Branch) Tunis 
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Your Comments. Please ... 

Your comments assist us in improving the usefulness of our publications; they are an important 
part of the inputs used in preparing updates to the publications. 

In order to write this manual, we made certain assumptions about your computer background. 
By completing and returning the comments card on the following page you can assist us in 
adjusting our assumptions and improving our manuals. 

Feel free to mark more than one reply to a question and to make any additional comments. 

Please do not use this form for questions about technical applications of your system or re­
quests for additional publications. Instead, direct those inquiries or requests to your nearest HP 
Sales and Service Office. 

If the comments card is missing, please address your comments to: 

HEWLETT-PACKARD COMPANY 
Desktop Computer Division 
3404 East Harmony Road 
Fort Collins, Colorado 80525 U.S.A. 

Attn. Customer Documentation 
Dept. 4231 

All comments and suggestions become the property of Hewlett-Packard. 
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