






























































































































































































































































































































































































































































































































































125f·) I::;OI..JPCE ::;n1: 
126121 �I�:�:�;�O�U�F�"�~�C�E� LDI: 
�1�2�?�~�3� I:;:;OLWCE LDFI 
12:::0 I::;OUPCE ::nA 
12'3(1 �I�:�:�;�O�U�F�"�~�C�E� riD I:: 
�1�:�:�:�:�~�.�X�i� I::;;OUPCE LilA 
131 �~�!� ISClUF":CE DIP 
1320 I:::;OUPCE lOP 
13:3121 �I�:�:�;�O�U�~�~�C�E� :::nA 
1:::4(1 I::;OUPCE �E�I�~�:� 

1350 �I�:�:�;�O�U�~�~�C�E� :::;TA 
1 �:�:�:�:�6�C�~�1� I:::;OUPCE L..Dfi 
1 :::"7(1 I ::;OI.JPCE ::nA 
:1.:3:::0 I::;OUPCE PET 
�1�3�9�~�~�1� �I�3�0�U�I�:�~�:�C�E� :;:;b1 1 : :::;BL. 
1.400 �I�:�:�;�O�U�~�~�C�E� 

141.0 �I�S�O�U�F�:�~�C�E� Elm 

Eo1 m.::..:::.k 
I �~�:�T�=�:�:�p�:�:�:�.�I� .. .t 
=10::::1: 
I;, T 

J. 

�:�:�:�:�:�~�:� 

Eo 1 �m�.�:�:�.�.�:�:�:�·�~�:�:� 

B, I 
Ii, I 

1:::.1""· fl.9. I;;I, I 
�~�:�;�.�:�i� ' . .-IEi: ::::5 
35B 

�O�i�.�.�~�t�.�P�I�.�.�-�I�t�·�.�_� qpi Ct dm.::L 
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::;f1' ... 'E TH I::; t'1A::;t::: 
AND USE MAGIC CODE TO 

! TF:: I GGEP THE ECrL.. n::::Ar·1CH 

PETUF.:h FPor'1 I �H�T�E�F�~�~�P�U�F�'�T� 

BIT MASt::: FOP INSTRUCTIOH 
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10 THIS PROGRAM INPUTS A STRING USING DMA FROM A GPIO INTERFACE. 

30 INTERFACE CARn3 APPLICABLE ARE: 
"i-iJ 

16 BIT F'AFAU .. .EL. 

·?~::f :r. COI'1 HXj0 
80 DIM Input$[160J 
90 INTEGER Select code 
:L00 It·HEGER C!···l::ir-··.:j.ct·er-· count 
110 INTEGER A,C 
12~J I ri!:;~::;Et'1:BLt:: 

ALLOW FOF 160 CHARACTER STRING 
BASIC VARIABL.E TO HOL.D THE SELECT CODE 
VARIABLE TO HOLD INPUT CHARACTER COUNT 

140 ON INT #Select code GOTO Isr done ! SET UP END OF LINE BRANCH ... - . __ . 
1:=':;0 :n·;PUT Hr·;Ur·n::Ef~ OF CHf=n:;::HCTEP::;; TC PEi=iD?".C:h::ir··.::I.ct,:::r CDunt 
16Ci IC!~LL Ent'::·r-·_ .... 'Jp·i c, ... _.:Ji"fi.O:i.(:::;,,:··i ec1:. ..... .'::ode, C)··I::i.r·.3.cti:?t·~.cOi..Jr-;·;::·> ! ::;TART THE kE!="{D 

1.80 IC:=iL .. .L ·r,:::·:::. t .. _drn.::i (C, A) 
190 DI:::;P "m'!A CCi .. .ir-H:::;1I ;C:, "ADDRE::;;::;::::" ;A, I 

WHILE WAITING, DISPLAY DMA COUNT AND 
HD lii~::ES::::; 

;~:~jO I::: I-+- 1 
2E1 1::;;OTO H::i~j 

230 I :~:r dOi"·!~::·: IC!::-lLL. F\"·.:::l.d .. _r·e:::.u·j t .:: Input:$: > 
;;~4i::j DE;F'" HiPUT CCit'1F'l...E·T"E.". ;:::;TRH;G:::"; Inpi...it::l:: 

260 
27~:j 

:::::90 
:30Ci 

NAM Enter gpl dff8 
SOURCE EXT Get ~81ue, 

SOURCE Select code:BSS 

:::;OUF'CE Ee 
::;OUF~CE ::;a!')E-:::::~5: 

3~~ SOURCE 

~ilue,Error Qvi~,Isr acc~ss 

F:E::;EV/EIi TO i···nL.Ii-·-::::;EL.ECT CODE 
RESERVED FOR 160 C~~R STRING 
RESERVED FOR EXPHNDED STRING 
l"E['1P F·OF.: E:F: 

~b~ SOURCE I ROJTINES TO INPUT A FIXED LENGTH STRING FROM A GF'IC 

380 SrnJRCE 

4~~ S(~RCE ! 

::;OU!~::CE 

::;OUF.:CE 
430 SOURCE ! 

460 SOURCE 

~30 SOURCE 
::;OUF:CE 

::;OURCE ! 

INTERFACE USING DMA. 

ENTRY POINT: Enter 

1) INTEQ~R CONTAINING SELECT CODE 
~' NUMBER OF CHARACTERS TO REFW ( 

POSSIBLE ERRORS: 19 SEL.ECT CODE OR CHAR COUNT OUT OF RANGE 
164 CARD OR PERIPHERffi_ D(~N 

PARAMETERS: 1.. INTEGER TO HOLD CURRENT DMA COUNT 

SOJRCE ! ENTRY POINT: 1 t 
530 SOURCE 

':;OUi::::CE 
:;:;OURCE 
::;QURCE 

580 SOURCE Parm ceunt: INT 

i> STRING TO CONTHIN THE INPUT DATA 

GET THE SELECT CODE PARM 

LOAD H WITH SELECT 



:: .. ,"!"i 

::::C!UFC:E 
:::Oi.JF'CE 
'::::O!.)j?CE 

230 SOUFCE 

-;:"9Ci 
::::Uf~ 

1. 00(j 
H~H~ 

l.H~0 

UE! 

11.30 
1140 
11.$3 

'::::Ci!.)FCE:: 
'::::(J)j:;:'CE 

::::Oi . ..iPC:[ 
:::::Cii.Jj:;::CE: 
:::;C)UF'C::E 

:::;C)UPC:E 
:::C)UPCE 
::;OU!?CE 
:::::Ui...iPCE: 
::::()UF.~CE 

:::CiUFCE 
'::;Oi...iPC:E: 
::;:: CiU F: C E: 
::;OUf<::E 
::;Oi.Jf::'Ci:: 
::;;OUPCE 
:::::()UFCE 
':::: CitJ F~~ C E 
::::CiUF.:CE 
::;CUF.: CE 
'::Ct.iPCE 

::::UUF:CE 
:::UUF::CE 
:::CUf~:CE 

:::Ut.JPCE 

1.1::::0 SUUPCE 

1220 

1240 

=::UUF.: CE 
SOUPCE 
'::CURCE 

: •••. : .... j •• ..; 

·._:i!!! 

L..DH ::::1:::.( 

LIlt::: ::::"I:.( .. j (!q 

f=!Dr:! := ..... :1. 

l.r··jl 

~=; -r I::! 1- e r(, t== 

$ L..r! f:i ::::'r E- l"fq:) 

L.DE :c.:C~p::i!····m 

.J:::;['1 Put '.).:"1·j : . ..!e 

~:;-rA -r ~'ri'!~::: 
LIiFl ::::T~.:·rf!t:i 

L.Ii:B =P~t:!.::tr···~y! 

.J~:;t'l I.).:::i.·i !, .. iE" 

F:ET 1 
B:::'::: 1 
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CHECK FUP VALID PANGE (1-14) 

CHECK IT FCiR RANGE 

SEE IF CARD IS UK 
FIRST CUPY SELECT CUDE l~ PA 
SKIP IF CARD IS OK 
EU;E GIVE EF'ROR 164 

IF COULDN/T GET IT, RETPY 
INITIALIZE DMA REGISTERS 

! i .. JF(CT FCiP C:=iF:D 
::::;n::iFT F·IF.:';::;T Il·1F\JT OPEF.:HTICn··~ 

! ENHELE THE CAFD TO INTEPRUPT 

! E~HELE ~?G:ESSER FOR DMH 
GCi B~:K TCi EHSIC. 

! I MUST PHCK THE STRING FROM 
FFC~ 1 BYTE TCi 2 ~:TES PEP 
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125121 ISOi...!HCE 
126£1 ISOURCE 
127~j ISOURCE 
12i:{~3 ISOUf;.:CE 
12'j~j I ~:;;CJi...!RCE 
1 :3~~1~3 I~:;OURCE 

1 :31 [1 I~;OURCE 

1::;;;::121 ISOURCE 
1:3:3t1 ISOUF::CE 
1:34~) I:::;CI!Jf;.:CE 
1 :350 I~30URCE 

1:360 I:30URCE 
1:37£1 I::;OURCE 
1:380 I::;OUPCE I:::.f"' : 
1::::'3(~ I::aJURCE 
140£1 ISOUf;.T:E 
1410 lSOURCE 
1420 180Uf;.:CE 
14:30 I~:;OUf;.:CE 

1440 ISOURCE 
1450 I::;OURCE 
146~3 I SOURCE 
1470 I:::;OURCE 
1480 I::;OI.WCE 
1490 ISOUf;.:CE 
150~~1 ISOURCE 
15H1 ISOURCE 
152'.3 ISOUPCE 
15:3'.3 I:;:;OURCE 
1540 ISOUf;.:CE 
i55Ei I:;:;OUf;.:CE 
1~i6£1 I:;:;OURCE 
1~i'?~) I:::;OU!::::CE 
i5::~(1 180Uf;.:CE 
159~3 I:::'OURCE 
1600 I::;;OURCE 
1610 I::;J)UF.:CE 
1620 I:;:;OURCE 
1E:30 ISOi...!RCE 
164~3 I::;CIiJRCE 
165(1 I:::;OURCE 
166~::1 I:::;OtlPCE 
1 ~':;·?i~i I::;OURCE 
16;3~3 I::;OURCE 
16'30 I::;OURCE 
1';:"(10 I :;:;Oi.JF::CE 
U10 l::;;OURCE 
1?20 I30UF.:CE 
1'?:3~3 E;OURCE 
1740 I:::;OURCE 
1'?5~) I9JURCE 3b1 1 : 
i 76~J I8Cli...!RCE 
1 ?7~~1 I :::CitJF.:C:E 

C::E~L 

L.ItA 3tt""j n9 
TCA 
::;;IA .;.:-+4 
L,JL,m :B, I 
F'DC B, I 
RIA *-2 
L.DA =:;:;t r' i r,,;/ 
LIIB =F'.::I.!····rn :::.1:-t"· 

.y::;t'·l Pi..~t 1 ••• 81 UE" 

RET 

LItA :35B 
::;TA ~:;.:1f.}fo::·:35 

L.ItA :34B 
:3TA :35:B 
LDA Dr[>~e 

F!DA =1 
TCA 
ADA :::;t t"- i 1""1'] 

3TA ::;t I'"' i n';;;i 
LDA =0 
STA J:;;:5 
ItItR 
L.Dr-=I p.~ 

ADA =-!::: 
SAP *+:3 
JSM End isr low, I 
Jt,1F' *+2 
J:;:;t'1 Er"'il::L i :::r._hi 9h, I 
LIlA Pa 
I=iDA =""'1 
lOJ:;;; :::;td 1 
LIIE: =1 
E>::E f1 
:::;T1:: Ee, 1 iI"I.~:::-k 

L.I1B I:::r p:::.!.,.! 
L.I1fl = 10":3:t: 
::HA B, I 
ADE <:: 
L.DA Eo 1 ril.:'i:::.k 
DIJ:;;: 
ICIF: 

::;"TR 
ElF 

B,I 

::;;TA I:::.t"" fl.SL9,1 

STA :::::~iB 

F.:ET 1 
~:;BL 

GET CHAFACTER COUNT 

GET A B\'TE 
! PACt::: IT 

RETUFN RESULT TO BASIC 

I WILL GET AN INTERRUPT WHEN 
THE DMA 13 COMPLETE 

I GET TO HERE WHEN I~A DONE 
COMPUTE ACTUAL NUMBER OF 
CHARACTERS TRANSFERED 

SAVE IN :3TRING LENGTH WORD 
D I ;:;;ABL.E THE CARD 

D 1 :;:;ABLE Dt-Hi 
DEPENItING (~ WHETHER THE 

I SEL.ECT CODE IS HIGH, OR LOW 
CALL. THE CORRECT TERMINATION 
F::OUTINE 

AND NOW TRIGGER AN END OF 
LINE BRANCH. TO DO THIS, THE 
CORRECT MA3K WORD MUST BE 
CALCUL.ATED B'y' A COt'1PUTED 
SHIFT IN8TRUCTION 

1 SA\'E TH I :::; NASK 
AND USE MAGIC CODE TO 
TR I GGEf;.: THE EDL BRAtK:H 

RETURN FROM INTERRUPT 
BIT MASK FOR INSTRUCTION 
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10 98034A HPIB CARD DRIVER 
;21:3 
3(1 nw A:::;::; HfBL\' LAi--iGUAGE DF.: I VEFS FlF.:E PFW'/ I DED ••• Of-iE FOR OUTPUT AHD ONE 
4~) FOR nWUT.. BOTH Hf11,,"E PF:O\'I:::nm··I:::; FOF.: H~CLUDHiG A Bi...!S Cot'1t'1I=ir·m STRU~G 
50 FOR ADDRESSING THE BUS. 
60 

I CALL Hp i b_ .. out pi.At < < I ::;C >, < C'·'iII $: :::., 

I Cf=!U ... Hpi b .. _,;::·,···,te-r· < ISC>, <O'1D!>. 
<DATf=!$:> J ) 

10t~1 

110 
12t) 
1:]0 
14(1 
l::i~) 

16~) 

<'.,,'f:IF<:!> J 

-< I:::;C:> 
<cr'iD!> 
<DATA!> 
(',/AF.:!> 

INTERFBCE SELECT CODE <1 TO 14) (INTEGER) 
STRING TO CUTPUT WITH ~rN TRUE 
STRING TO OUTPUT WITH ATN FALSE 
STRING VARIABLE TO HOLD DFiTA READ FROM BUS 

17(1 POSSIBLE ERRORS: 
1:::f) 

164 CAF.:D i,JA::::; t·40T AI··i I··WIE CfiF.:D 1 '3121 
2(1~~1 

210 
220 

~5(i(1 

501 
<Cf'iD:!::::· Wl::; 1···IOH-t··IULL Pt..!T THE eAfU! l·JA:::; r·~OT ACTI'·lE Cm-nROLLER 
<DFHA!> ~·.IAS t··IOfl··NULL BUT THE Ci:jfUi ~,H1::; t·WT ACTI'.,,'ER TAU:::EF.: 
< "lAR:!::> L,JAS ::;PEC I F I ED :BUT THE CARD t,.IA:::; t··IOT FiCT I '.,.'E I... I ::;TEt·4ER 

;;;::::::0 
240 I cot'! 1000 
250 INTEGER Se-lect code-
26~:~ DUI Crnd:!:[ 160:], Data.:!: [160], "/:a.t~! [ 160] 
2?0 I A:::;::;Et'lBLE 
~2;::0 H·1F'I...iT "HPIB ::ELECT CODE?",S,;,,·lE·Ct COdE· 
290 ON KEY #0 GOSUB Output 
300 rn~ KEY #1 Ga::;UB Enter 
3H3 PRHH "(E\'O = OI..JTPUT 1<:£'/1 E}·ITER" 
:;:2(1 D I ::;p "I DLE" 
::::::::0 C;OTO 3;?0 
::::40 Output: Ga::;UB Linput emd 
350 LIt-Wi..JT ItDATfl TO :::;EHri:=.;It, LL3.t.;:iL! 
:;:60 
37(1 
:;:::a3 

~,~;i~~ i;·!pi t:~ ... o~~~'~t :i;~~~.iE.e :.T,-'~ :~;.~:~~ .. :~~rnd$, D.:a.ta$) 

F.:ETUF.:H 
390 Enter: GOSUB Linr~t_emd 
400 rCAlL Hpib ente-r<Se-le-e~_eode,Cmd$,Var$) 
4H3 F'f-":nn It _. DATFi PEAD =It;",".::~.r .. $: 

420 F:ETUF:f-·/ 
4::::~3 ! 
440 L. i npU1:. end: L.H~PI..JT "CO!·'lr'~Al"·m B'y'TE:;:;?", CflKU: 
450 F.:ETUF.:t:~ 
460 

490 
500 
510 
C"-II-': 
._I~r,:,! 

5:;:~Z1 

540 
55t3 
56[1 
570 

600 
61(1 

~:;OUF.:CE 

::;OUPC:E 
::;CiI..iECE en·:d: 
:::;OUFCE D.:a.t.;:iL: 

i··jAi·'1 Hp·i b 
D::T Ge-t '.).::.t.·1 ' . ..Ie, Pl.~t 
IS:::; ::::i 
EOU Cmd 

SOUPCE Select code-:BSS 
:::OUF::CE P.::lrrf,_t::t"t-·: B:::;:::; 
:::OUF.:CE L.t": 
::;OUFCE Cr·: 
SOUFCE :::1:..:i 1:. u~::·l : 
::;OUFCE ::::-t.:a. t : ... 1:.::.2 : 

::;OUF.:CE :::>'-3. t :.4:::.4: 
::;OUFCE 
SOURCE Out p:a.nn: 
SOUF.:CE 

EG:!fj 1 ~3 

ES:::; 
B::;::; 

Ir·n 

i.).:a. I.-Ie- ~ Er·r··or-·_,::·::<i t 
STRI~; TO HOLD CMD I~TES 
STRING TO HOLD DATA BYTES 
INTERFACE SELECT CODE 
POINTER TO PARM PSEUDO OPS 
EOUATE:::; 

4 WORD::: TO CONTAIN STATUS 
BYTES FROM 98034 
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64~::i 

6:~50 

660 

6'30 
·?CC 

';;;;O:'.JF.~CE 

::::Oi . .JF:CE: 
::::Ot.iF:CE: 
:;:;OUFCE 
:;:;OUF:CE 
:;;;;Ci..JFCE 
:::;Oi...lF:CE 
:;::OUF:U:: 
':;:OI..Ji?CE: 
:::;OUPCE 

'::;OUf~:CE: 

':;;OI...lFCE 

SOUf~:CE: 

8S0 srn.JF.£E 

CF'A 

L..:D:B :::::i'" 

L..IiA :::;t.::t t. iJ~::,4 
t:ii"1I~ :::::::~·(iI:: 

I....DH ::::!:=.iCI:i. 
}:::;I'·j Fl····j···.:::.!""·· 

L.Dr{ =I\::i.t.:i 

C: 1:: L. 

.. mF 
i?E·r 

:;::IJB 
I t·rr 

~=;l]fJF:~C:E I::i"""it. !·).::~.r··: ~:::;TF: 

'340 

1010 
i ~~i2fi 

SOUF:CE 1···1(,1 c:......;:::·nter··· ~ L.DE =E:nt !==,::j.r·m 

:::;OUFCF 
:::;OUFCE 

PET 1 

Ar·m :::;;::fiF 
F:ZA .;.:.+:3 

CHL.L SFTUF ROUTIN~ 

i IS THERE A DATA FARHME:rEP~ 

NO, RE:TURN TO BHSIC 

CHECi< 
DO l···!CrrH I !···lG 

l'.iE;: r:iF'E: .. -: ;.':~ ..... :;;ET 

I EL.SE GIVE: EPROR 501 

! OI . ..!TF't.IT H B,":'TE 
SEE IF DONE WITH STFING 

DONE, SO GO RPC: TO BASIC 

! CAL.L. SETUF ROUTINE 

IS THERE H DATH PF~AMETER? 

NO, l~EN I/D DONE 
! 1'11::II<E :::;I...!F:E :r. ···!·'1 H L..E;TE}·iE!? 

LDA =502 EU3E GIVE EPROR 502 
104~] 

:i.(15C 
i.~]60 

1(1?0 
1 ~J;:::~~i 
10'30 
11~jO 

111(1 

l12~j 

11:~;;0 

; 17,.:< 
.!oJ-i I:'} 

11'30 
12~3fi 

i;~~1~3 

i22(i 

L.DA =0 CLE:AP DATH STPING CC0NTER 

SOUFCE 

::;:;rA IL:::. t ·::i 

LDH =D3.i:..:i 

ADr~1 :::1 

::T=i C 
CBL 

SOUPCE Enter loop: SFC .;.:. 
SOURCE LDA R4 

:::;OUPCE 

LIlA !~S 

CPA =Cr·· 

CPA =Lf 
Ji'iP Ent clone 

PEC A, I 
I ::: 2: D.::;. t .3. 

~~l UP BYTE POINTER FOR DATA 

STAPT ACCEPTOP HHNDSHAKE 

READ DHTA FP(~ CAFD 
E: I T A F:ETU~J(::O 
IF SO, IGNORE IT 
IS IT TERMINATOR? 

ELSE PUT BYTE INTO STPING 
BUMP STPING LENGTH 
REPEAT FOP NEXT BYTE 



4i:JO 
4:i.i;::i 

4 ':;ii;:'i 
~:;j;::!(i 

::::;10 

i:::'!:::':-:: 
._! .... !i::.! 

610 

::::;C)i.JF:C:E 
::;CiU):;,'CE 

SOUF'CE 
'::;(1 Li PC:: E 
SCUf?CE: 

':::;OU);::CE 
:=':;OUF:C::E 

:=':;OURCE 
SCUF~:CE 
:::;()UF: CE 
:=':;OUPCE 
:=':;OUF:C:E 
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! RETURN DATA TO PARAMETER 

HPI SETUP ROUTINE 
PC Err::; TC '::;!JB F'':::EiJDC C)P C::::iy-rrr:IIt··j:=':; F'i::rRi·ci COUfF) 
\iE:::;:' I F\' F'Fi!? ArciE:TEF: COUr·rr 
FETCH SELECT CODE AND VERIFY CARD IS A 98034A 
FETe!···! CO!"'1!·c!fil···1D ':::;TF'Il···1G F'Ai?Hi·'iETE1? Ht·m OUTPUT IT 

L. .. DS :::::~:::~ 

LDf:r :::;e 1 
:=':;TA p.::. 

':::+:: I F' IF >=2 
T~ ~2, GIVE ERROR 8 

SET UP F'H HND DO STATUS SEQ 
ON CF~D TO VERIFY IT IS A 
98(84A INTERFACE 

LDH SEE IF THERE IS ANYTHING 

LDA :::;t.:=..t ' . ..1:::.4 
AND ="100B 

C:::BL 
SFC .;.:. 

FET 1 

OUTPUT, IF NOT, SKIP 
MAKE Sl8E I AM ACTI~~ 
cor·1TROLLEF: 

I :=':;)<IP IF \'E:::; 
ELSE GIVE ERROR 500 

NOW OUTPUT THE CCMMA~OS 

SEND GJT CMD b"fIL 

t·10T '/ET 

740 SOURCE STAnJS SEQUENCE FOR 98034 C~?D. NOTE THAT THIS SEQUENCE 
750 SOURCE COULD FORCE THE CARD TO VIOLHTE THE IFC TIME SPECS IF 
760 SOURCE THE PJLLOWING CONDITIO~3 E~IST: 

:::;C~L!~~C:E 

~=;Clt.IRC:E 

1) CARD IS NOT S~3TEM CONTROLLER 

BEFORE THE DIF: 
3) THE CONTROLLER PULLS IFC AFTER THE LDH P5 BUT BEF(~E 

810 SOURCE THE DIR 
820 S(~RCE THE ONLY ALTERNATIVE TO THIS IS TO DIR BEFORE THE LDH R5. 
:=:3~J :::;OUFLE TH 1:::( Hm'~E!',"ER COULD COi'IPF'Ol'l r:=.;;E Hr·ry' S\'HCHRm·~u:=; I HTERF:UPT 
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la6~3 

18"?f:I 

1 ;:;9~~1 
1. '~f:lt1 
19H3 
1 '~2~Zi 
19:3D 
1 '340 
19~if:l 

196D 

:::Otiti 
2010 
~:f:l2C 

:~:e"?~) 

20:::~] 

ISOURCE ! TRANSFER IN PROGRE~S 
I:::OUFCE 
I::;)OURCE Hpit~.::::.i:.ai:.t~:::.:::;FC .;.:. 
ISOURCE LDA R5 
ISOU~~E AND =60B 
I::;OURCE 
I:::;01...!FTE 
I:::;CIIJFCE 
ISOUf.':CE 
ISOURCE 
I :::;(JUF.:CE 
I:;::OUPCE 
I'::OC.WCE 
ISOUPCE 
I::;OURCE 
I::::'OUF:CE 
ISOUF::CE 
I :::aJUF::CE 
I:::; Ci!J F::C:E 
I :::C!tJF;~C:t: 
I:=;oUF:~E 

ISOUPCE 
ISOUFCE 
ISOUF':CE 
I:::CIi .. mCE 

CPA =6UB 
.Jt'1P "',+3 

L.IIA ::: 1. E:~~ 

~::;F'C: "*' 
DIP 
:::;FC * 
LIlA R6 

::;;FC * 
L.IJi=:1 R6 
::nA ::;i:..3.tu:::.2 
3FC * 
LDA P6 
::; 'r !::i ::; 1:. .:::1. t t~ ~::. :~i 
::;F=-C: .~~ 

LDf:i F6 
Eli? 
:::;TH St.::~.tu~:.4 

FET 1 
am Hp·ib 

FOF: E><At'·IPL.E THE THPE CAF::TFUDGE ). 

GET THE CAPD INTO 
IT~S STHTUS SEQUE~:E. 
MAKE SURE IT IS A 98f:134 

llE~=; 

IF HOT, C;II.,.'E ERPOP 164 

(THIS 13 THE CRITICAL TIME) 
MADE IT, SO DISABLE MY 
INTERRUPTS FOR THE REST OF 
THE STATUS SEQUE~:E. 
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10 F'ROCF:Ai'! TO IlEt'lOr'1STPATE US I ['1G THE ClOCl< FOR I NTERRUF'TS 

:30 THH:; E>::Af'IF'lE ::;HO~JS Hm,j TO USE THE ClOO< H-HERRUPT TO PUT THE TH1E 
46 OF IlA\' HHO THE :::;'lSTHi i'1E::SAGE AREA A:;:; lm'~G AS THE PR OGR At'l IS RUr·H·4H~G. 

6~3 THE ClOCt< IS PROGRAt'ii'1ED TO GEt-~ERATE Ar'i HHERRUPT EVERY SECOHD. THE 
7~3 A::;;SHrBl'l HHERRUPT SERf,IICE ROUTINE TRIGGERS AH END OF lIHE BRANCH. THE 
::;:6 EOl BRAHCH ~:OUTH~E CAlU:: Ar'~ AS::;H1Bl'l ROUTIHE TO PUT THE TH1E OF DA'l 
90 INTO THE SYSTEM MESSAGE AREA. 
100 
116 ICet'! 200 
1 2~3 I A=:;SH1BlE 
1::::0 ICAll Setut:,-clock 
140 OH INT #9 CAll Time 

SET UP ISR AND START CLOCK 
SET UP EOL BRAt·4CH 

15~3 

160 ! BACt<GRour·m PROG~:Ar'1: 

170 
1:;::0 II I SF' I 
190 1=1+1 
2(10 GOTO 1:30 
2H3 
220 =:;;U:B Time 
2:30 ICAll Display time 
246 SUBEXIT '-
25(1 I ::;;OUPCE HAr1 Time 
266 ISOU~:CE E~<:T Er-·r·or:.....e::d t, Pt-·i nter:"",sE" 1 ect, Pr·i nt_::::U-' i ng 
270 ISOUPCE EXT Isr aCCE"SS 
280 ISOUPCE Select code:EQU 9 
290 I ::;OU~:CE Eo 1 m.::tsk: :3ET GET AS=;:;Et1BLER TO COt'1PUTE 
:300 I SOURCE REF' ::;;.:;·1 E"C t c odE" THE EOl f'1ASK FOR TF.! I GGEP H-~G 
310 I::;;OURCE E01 m.::t:::.k: SET Eol ma:::.k*2 EOl BRAHCHES 
320 I30URCE Ct-·: EQU 13 OTHER EQUATE3 
330 I30URCE If: EQU 10 
340 I30UPCE 3tring: BSS 20 AREA TO HOLD TIME OF DAY 
356 ISOURCE Oi d_pi : BSS 1 nom ~mFm:3 TO HOLD CURREt-H 
360 ISOU~:CE Old pi;): :BSS 1 PRHHER IS AND PRINTER L.JIDTH 
376 I:30URCE ! -
:::::;::6 
3'::n:i 
466 
410 
420 
43~3 

440 
456 
460 
476 

49~3 

506 
510 
526 

546 
550 

576 
5:36 
5'30 
666 
610 

I30URCE SUB 
I ::;:DURCE Set up _c 1 oc k : LDA =::;e 1 E"C t code 
I=30URCE :3TA P.::t -

i'IAkE ::;:URE THE ClOO< CAf:::D 
1=3 Al1\iE 

I30Uf:::CE =:;::;::S C::tr·d ok 
I:::OURCE C::tr·d dOl,m: lDA =164 IF NOT, GIVE ERROR 164 
I ::;;OURCE .1:3t1 Error' e>~ i t 
I:30URCE C::tt-'d ok: lDA = I sr-' - ! SET UF' ISR lINKAGE 
I30URCE 
ISOU~:CE 
I:;:;OUf:::CE 

I=30URCE 
I=;:;OURCE 

ISOURCE 3tart card: 

I30URCE 
I30URCE 
I30URCE 
I30URCE Out_loop: 
I30URCE 
I::;OURCE 
I=;:;OURCE 

lDB =(10*256)+(1*16)+Select codE" 
'.1::;i'! 1:::r aCCE"SS -

.1i'!P *+2 IF EPROP, THEH .1Ui'1P 

.1NF' Stat-·t cat-·d 
CPA =-1 -

.1t1P :;:;.:;·t Uf,-c 1 oc k 

ELSE GO :;::TART UP THE CARD 
IF DIDN/T GET RESOURCE3 
THEt-~ TF((, AGA H-~ 

RET IF 1SR ALREADY lINKED,RETURN 
lDA =="U4H/U4=04/U4F'166CVU4G"+lf 
3Al 1 3ET UP C TO POIHT TO 3TRIHG 
STA C ~jH1CH I ~j ILL OUTPUT TO THE 
CBl CLOCK TO PROGRAt1 IT. 
lDB =-21 
3FC * 
~~BC R4, I 

RIB Out_loop 
lDA =200B 

B IS -(CHAR COUNT-I) 
~,jAIT FOR CARD 
=3HOVE NE>~T B'lTE OUT TO CARD 
TRIGGEP HANDSHAKE 
lOOP UNTIL DONE 
EHABlE THE CARD TO 1HTERRUPT 
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&40 SOURCE 

SOURCE Display time:LDA =jelect _Jde 

::i::~~3 
;~'I!:::':~ 

() •••• !!-~.: 

~3~3~) 

:=;13~J 

;~~!~:'1(1 

'36~=i 
9-;::'0 
+::ii} 

1. (J6~~! 
H.i?0 

111 ~3 

:::;OURC:E 
::~OUFCE 

:::;OUFCE 
SOUFCE 
:::;OUF:CE 

'::{)URCE 
:30UPCE 
:::;OUF:CE 
:::;OUF:C:E 
SOUF.:CE 

:::;OUF:CE 
':;CURCE 
SOUPCE 
::;OURCE 
::;OURCE 

1120 SOURCE 

1;210 

L.l.Ji···i ::::i j. 

LDH =:Str"'i n'J 
:::;FiL 
ADH =., 

1 ••• :.BL.. 

S3M Printer select 
::;TA Ci"j 

LDf=i ==3t r' in,::! 
.E;t;l Pr-"! nt_.:::.tt"·· i n'J 
. .n-! F' t-lemc.'·) 

L.I~fi ==2 

LDB I:=:T i:)Si.-J 

LDH ==iU3B 
~:;TA ]:~, I 
AllF.; ==:,:: 

STfRT INnJT OPEPHTION 

GET THE NEXT BYTE 

ELSE PUT CHARACTER INTO 
STRI0~ AND BUMP CCUNT 

JUMP IFMEMCRY O~:PR_OW 
I Gi··DRE :::;TOP ~:::E\' 

F:E:::ET !lPR Ir·nER I::;" 

PESTOPE THE A~INTEP 1~ 

SIGNAL CAPD THAT WE GOT THE 
INTEPRL~T BY DISABLING AND 
THEN PE-ENABLING THE CARD 

TRIGGEP ~UL BRA0:~ 
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:::: .... .i-i::.i ':::: 1 .. .1 1 .. ~:: ...... . 

. -. itJ~?C:F 
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Appendix I 
Demonstration Cartridge 

Along with the Assembly Language Development and Execution ROMs, a tape cartridge has 

been provided to demonstrate the capabilities of the assembly language system. This 

Demonstration Cartridge (HP part number 11141-10154) is specifically intended to -

• Graphically display the kind of speed increases which can be obtained by using assembly 

language subprograms for certain types of applications. 

• Provide a number of programs which can serve as examples of how to write assembly 

language sUbprograms. 1 

• Provide a set of definitions for some of the special function keys so that those keys can be 

used as typing aids. 

Using the Tape 
To run any of the demonstration programs, execute the statement-

A set of instructions is displayed which can then be followed interactively. 

Typing Aids 
The starting and final cursor positions of the typing aids were chosen with assembly listings in 

mind. The intent in selecting these positions was to make it easy to enter source as it would 

appear when listed within an assembly listing. 

The following table gives, for each key; the typing aid, the position where the typing aid begins, 

and the position where the cursor will finally reside. Because some typing aids end with a blank, 

the triangle (a) has been chosen to indicate the end of the typing aid. All blanks after the start of 

the typing aid, and before the triangle, will appear when the key is pressed. 

I 

1 The commented source for the chess program is contained in file CHESSS. 
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Key Typing Aid 

o _: .. '::::,; .... ; Li [:;:, C:: [: a 

1 T ':::! ,.:~! Lj i::~. :::. ~::._ a 

2 

3 

4 

i .• ..: " 

.. _. "T ; •. ('j 1::"" ;-,.: ... : .... ': ", 
.. l.i i "'; i": :' m 

Typing Aid Final Cursor 

Starting Position Position 

11 31 

11 19 

11 21 

home 

current current + 2 

5 1':::/ .. /. __ ;, ..... ;:::. a(followed by next line) 11 

6 

7 

8 

9 

11 

CLEAR 
LINE 

CLEAR 
LINE 

CLEAR 
LINE 

CLEAR 
LINE 

CLEAR 
LINE 

i ... :i[:: ... i 

t .. : 
. :: ! ':: E •••••• 

12 (used by other keys) 

13 .L ....... ':i ::' .. _.:. -r:'" a(followed by next line) 

~ a 

14 (Undefined) 

15 (Undefined) 

16 (Undefined) 

17 

18 CLEAR 
LINE !:::);-:::::::: i, , , ... :::;:) .J .. ':'" a 

51 

home 

home 

home 

home 

home 

11 
30 

41 

home 

53 

6 (over second quote mark 

in insert character mode) 

7 (over second quote mark 

in insert character mode) 

7 (over second quote mark 

in insert character mode) 

8 (over second quote mark 

in insert character mode) 

6 (over second quote mark 

in insert character mode) 

32 

43 

12 



Key Typing Aid 

19 F:::::: i····.i ~l 

(use only after using Key 7 or 9) 

20 

21 

CLEAR 
LINE 

" ;;~ 

(use only after using key 7 or 9)2 

22 

23 

C":3~ 

··r·:!. i::::;~ 

24 (used by other keys) 

25 (used by other keys) 

26 

27 CLEAR , , 
LINE 1 : .. -- =_ .... 

28 § 1":"1 
.... m LINE 1 

, r=:- .... .: 
.- '-_0' 

29 CLEAR 
~ LINE .... ... "oJ 

30 CLEAR 
1- , , ii li ~ LINE 

... ._- L. __ 

3 1 § -- , _0 •• 1- :: " f"::- r- L.-i r" LINE --

-r -_. 
~ -_. 

-;.. -_. , 

~ 

ii ii~ 
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Typing Aid Final Cursor 

Starting Position Position 

current - 1 current + 4 (over 

second quote mark in 

insert character mode) 

home 

current - 1 

current 

current 

home 

10 (over second quote mark 

in insert character mode) 

current + 4 (over second 

quote mark in insert 

character mode) 

current + 3 

current + 4 

18 (over second quote mark 

in insert character mode) 

home 13 

home 

home 

home 

home 

6 

8 (over second quote mark 

in insert character mode) 

9 (over second quote mark 

in insert character mode) 

1 For example, in the insert character mode with the cursor in each case located over the second quote mark: 
• Pressing Key 7 results in - ,. 
• Pressing Key 19 results in -

2 This key performs for the keyword "KEY" as key 19 does for the keyword "BIN". See Note 1. 
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Appendix J 
Error Messages 

The following is a numerical list of the system error messages. A brief description of the error is 

given. For those errors involving the assembly language system, also consult Chapter 9. For all 

other errors, reference the Operating and Programming Manual. 

.. :::i 

-.j 

1 1 

14 

17 

Missing ROM; or configuration error 

Memory overflow; or subprogram larger than block of memory 

Line not found or not in current program segment 

Improper return 

Abnormal program termination; no END or STOP statement 

Improper FOR/ NEXT matching 

Undefined function or subroutine 

Improper parameter matching 

Improper number of parameters 

String value required 

Numeric value required 

Attempt to redeclare variable 

Array dimensions not specified 

Multiple OPTION BASE statement or OPTION BASE statement preceded by 

variable declarative statements 

Invalid bounds on array dimension or string length in memory allocation 

statement 

Dimensions are improper or inconsistent; or more than 32 767 elements in an 

array 

Subscript out of range 
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1 i:=i 
1 "_! 

2 :~:: 

:::; 1 

:~:: 2 

4D 

4 1 

Substring out of range; or, string too long 

Improper value 

Integer precision overflow 

Short precision overflow 

Real precision overflow 

Intermediate result overflow 

TAN (7T*3/2), when n is odd 

Magnitude of argument of ASN or ACS is greater than 1 

Zero raised to negative power 

Negative base raised to non-integer power 

LOG or LGT of negative number 

LOG or LGT of zero 

SQR of negative number 

Division by zero; or,X MOD Y with Y = 0 

String does not represent valid number; or string response when numeric data 

required 

Improper argument for NUM, CHR$, or RPT$ function 

Referenced line is not IMAGE statement 

Improper format string 

Out of DATA 

EDIT string longer than 160 characters 

I/O function not allowed 

Function subprogram not allowed 

Improper replace, delete, or REN command 

First line number greater than second 

Attempt to replace or delete a busy line or subprogram 

Matrix not square 
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Illegal operand in matrix transpose or matrix multiply 

Nested keyboard entry statements 

No binary in memory for STORE BIN; or no program in memory for SAVE 

Subprogram COM declaration is not consistent with main program 

Recursion in single-line function 

"'T .::::: Line specified in ON declaration not found 

. i Vi File number less than 1 or greater than 10 

File not currently assigned 

.... 
... ..:!: Improper mass storage unit specifier 

l •• ~ 

. ! ... ..i Improper file name 

Duplicate file name 

Directory overflow 

File name is undefined 

Mass Storage ROM is misSing 

l ..... : .... ; Improper file type 

PhYSical or logical end-of-file found 

PhYSical or logical end-of-record round in random mode 

Defined-record size is too small for data item 

File is protected; or, wrong protect code specified 

1" : 
:~~l •• _.l The number of physical records is greater than 32 767 

Medium overflow (out of user storage space) 

Incorrect data type 

Excessive rejected tracks during a mass storage initialization 

Mass storage parameter less than or equal to 0 

Invalid line number in GET or LINK operation 

(See Mass Storage ROM errors) 
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Cartridge out; or door open 

Mass storage device failure 

Mass storage device not present 

Mass storage medium is write-protected 

Record not found 

:::5 Mass storage medium is not initialized 

Not a compatible tape cartridge 

Record address error; or, information can't be read 

Read data error 

Check read error 

Mass storage system error 

.-• .JI .-•• -. 

~j 1 -:j:j (See Mass Storage ROM errors) 

Item in PRINT USING list is string but IMAGE specifier is numeric 

Item in PRINT USING list is numeric but IMAGE specifier is string 

Numeric field specifier wider than printer width 

Item in PRINT USING list has no corresponding IMAGE specifier 

(See I/O ROM errors) 

(Unused) 

1 1 ~-=1--"'~ 1 1 :~: (See Plotter ROM errors) 

(Unused) 

(See I/O ROM errors) 

(Unused) 

(See Assembly Language ROM errors) 

•• _ ••• -.oN ili , ...... , , ... c:; ( {octal number} :: {octal number} 

This error indicates an error in the machine's firmware system; it is a fatal error. If reset 

does not bring control back, the machine must be turned off, then on again. If the problem 

persists, contact your Sales and Service Office. 
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Mass Storage ROM Errors 
Format switch off 

Not a disk interface 

.J ]. Disk interface power off 

Incorrect controller address; or, controller power off 

Incorrect device type in mass storage unit specifier 

Drive missing; or power off 

.' !.-
... ! Disk syste m error 

Incorrect unit code in mass storage unit specifier 

(Unused) 

::::1 1 ....... :::~ ::::~ (Unused) 

Plotter ROM Errors 
Plotter type specification not recognized 

1 .I. Plotter has not been specified 

(Unused) 

LIMIT specifications out of range 

11.4······11::; (Unused) 
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Assembly Language ROM Errors 
Improper argumentin OCTAL or DECIMAL function 

Break Table overflow 

Undefined BASIC label or subprogram name used in IBREAK statement 

Attempt to write into protected memory; or, attempt to execute instruction not 

in ICOM region 

Label used in an assembled location not found 

Doubly-defined entry point or routine 

Missing ICOM statement 

Module not found 

Errors in assembly 

Attempt to move or delete module containing an active interrupt service 

routine 

Address out of range in IDUMP statement 

Routine not found 

Unsatisfied externals 

Missing COM statement 

BASIC's common area does not correspond to assembly module requirements 

Insufficient number of BASIC COM items 



DD 

E::>< 
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Assembly-Time Errors 
Doubly-defined label 

END instruction missing; or module name does not match 

Expression evaluation error 

Literal pools full or out of range 

ICOM region overflow 

Operand out of range 

Argument declaration pseudo-instruction out of sequence 

Incorrect type of operand used 

Undefined symbol 
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Appendix K 
Maintenance 

Maintenance Agreements 
Service is an important factor when you buy Hewlett-Packard equipment. If you are to get 

maximum use from your equipment, it must be in good working order. An HP Maintenance 

Agreement is the best way to keep your equipment in optimum running condition. 

Consider these important advantages -

• Fixed Cost - The cost is the same regardless of the number of calls, so it is a figure that 

you can budget. 

• Priority Service - Your Maintenance Agreement assures that you receive priority treat­

ment, within an agreed-upon response time. 

• On-Site Service - There is no need to package your equipment and return it to HP. Fast 

and efficient modular replacement at your location saves you both time and money. 

• A Complete Package - A single charge covers labor, parts, and transportation. 

• Regular Maintenance - Periodic visits are included, per factory recommendations, to 

keep your equipment in optimum operating condition. 

• Individualized Agreements - Each Maintenance Agreement is tailored to support your 

equipment configuration and your requirements. 

After considering these advantages, we are sure you will see that a Maintenance Agreement is 

an important and cost-effective investment. 

For more information, please contact your local HP Sales and Service Office. A list follows. 

273 



HEWLETT i1I PACKARD 

SALES & SERVICE OFFICES Hewlett-Packard Soulh Africa 

PO~o~ ~~~ 
Howard Place, Cape Province, 7450 
PIne Park Centre, Foresl Drove, 
Plnelands, Cape Province, 7405 
Tel: 53-7955 thu 9 
Telex: 57-{)006 

SRI LANKA 
Metropolitan Agencies ltd. 
209,9 Union Place 
Colombo 2 

NIGERIA 
Tel: 35947 

~gle~~~~~ering Telex: 1377METROlTD CE 
ANGOLA ETHIOPIA 

The ElectroniCS ~ble: METROnD 
Telectra lot 259, Satok Road Inslrumenlations ltd. 

Emf~~~~~~: de 
Abdella Abdulmalik Blue Star ltd. 

Kuching, Sarawek N6B1770 Oyo Road SUDAN 
P.O. Box 2635 Blue Star House Yokogawa-Hewlett-Packard lid. Tel: 53544 Oluseun House Radison Trade 

Eldclricos, S.A.R.l. AddI.Abebe 11!11A Magaralll Road Nakamo Building Cable: PROTElENG P.M.B. 5402 P.O. Box 921 
Tel: 11 93 40 ~560025 24 Kami Sasajima-cho lbaclan Khartoum ~i~~~~I~~~r's, 42-I"OT.' GUAM 

Tel: Nakamura-ku, Nagoya, 450 MOZAMBIQUE Tel: 461577 Tel: 44048 
Luanda MedicalOnty . 

Telex: 043-430 Tel: 052 571-5171 A.N. Goncalves, Lid. Telex: 31231 TEll NG Telex: 375 
Cable: BLUESTAR 162, l' Apt. 14 Av. D. luiS Cable: THETIEL Ibadan Tel: 35515.6 t~:c~~~' Inc. 

Yokogawa-Hewlett-Packard lid. TAIWAN Cable: TELECTRA Luanda Blue Star Lid. Tanigawa Building Caixa Postal 107 The Electronics Inslrumenla- Hewlett-Packard Far East ltd. P.O. Box 8117 Meeakshi Mandiram 2-24-1 Tsuruya-cho Maputo tions lid. AUSTRALIA xxx!1678 Mahatma Gandhi Rd. Tel: 27091, 27114 Taiwan Branch 
r:nJ:~lrsll Kanagawa-ku 144 Agege Molor Road, Mushin 

~:Ji~~nf, ~~~a~I:~st Road Hewlett-Packard Australia Cachiri 682 016 Yokohama, 221 Telex: 6-203 NEGON Mo P.O. Box 6645 Ply. Lid. Cable: EARMED Guam Tel: 32069,32161,32282 Tel: 045-312-1252 Cable: NEGON Lagos Taipei 31-41 Joseph Street Telex: 0885-514 Telex: 382-3204 YHP YOK Cable: THETEIL Lagos Blackburn, Victoria 3130 HONGKOHG Cable: BLUESTAR NEW GUINEA Tel: 3819160-9,3141010 
P.O. Box 36 Schmidt & Co.fiong Kong) Ltd. Blue Star Ltd. ~~l::'~~r:::~:ackard Lid. Hewlett-Packard Australia PAKISTAN Cable: HEWPACK TAIPEI 
Done .. t ... Eaat, VICtoria 3109 Wing On Centre, 28th Floor t-I-117/1 Ply. Ltd. Mushko & Company Ltd. Hewlett -Packard Far East Ltd. 
Tel: 896351 Comaught Road, C. , Sarojini Devi Road 

105, l-chome, San-no-maru g~et,:'~~~ Bank Bu~ding Oosman Chambers Taiwan BranCh 
c( Telex: 31-024 

~~= Secunclerabacl 500 003 ~~~2~~:g~7~j~ Abdullah Harron Road 68-2, Chung Cheng 3rd. Road 

:J 
Cable: HEWPARD Metbourne Tel: 70126, 70127 

Ward Strip Karachl-3 ~~~~~~318-KaOhSiUng Hewlett-Packard Australia Telex: 74766 SCHMC HX Telex: 015-459 Yokogawa-Hewlett-Packard Ltd. Port Moresby, Paupua Tel: 511027,512927 
Inoue Building Tel: 258933 Telex: 2894 

c( Ply. Ltd. INDIA Cable: BLUE FROST 
Cable: COOPERATOR Karachi 

Analytical Only 
31 Bridge Street Blue Star ltd. Blue Star Ud. 

1348-3, Asahi-cho, l-chome NEW ZEALAND San Kwang Instruments Co .. Ltd. a:: Pymble Kasturi Buildings 21:34 Kodambakkam Hi~ Road ::~~/:~~: 243 Hewlett-Packard (N.l. I Ltd. Mushko & Company, Lid. 20 Yung Sui Road .- New Soulll Wales, 2073 
:nshed'r:~ Madras 600 034 4-12 Cruickshank Street 388, Satel~te Town T.lpeI 

Tel: 4496566 
Tel: 82056 Yokogawa-Hewlett-Packard Ltd. Kilbirnie, Wellington 3 f:~~t~dI Tel: 3615446-9 (4 ~nesl en Telex: 21561 T=21 Telex: 041-379 Kum~aya Asahi P.O. Box 9443 Telex: 22894 SANKWANG 

Cable: HEWPARD Sydney Telex: 011-2156 Cable: BLUESTAR Hachi,uni Building Courtney Place Cable: FEMUS Rawalpindi Cable: SANKWANG Taipei ;:) Hewlett-Packard Australia Cable: BlUEFROST 4111 Aoor :el:¥1-~; PHILIPPINES TANZANIA 
c( 153~'r~iII Road 

Blue Star Lid. INDONESIA 3-4, Tsukuba 
The Online Advanced ~:'c::~:~r Aeradio U. I, ltd. 5ahas BERCA Indonesia P.T. ~e~:=:~~ma 360 

Cable: HEWPACK Wel~ngton 
Systems Corporation Park.lde, S.A., 5063 ~5aYarkaru.o 

P.O. Box 496tJkt. Hewlett-Packard (N.Z.) Ltd. 

<i J1n.Abdul Muis 62 Rico House P.O. Box 861 Tel: 2725911 KENYA Pakuranga Prolessional Centre Amorsolo cor. Herrera Str. Dar .. Salaam Telex: 82536 
~:02S 

Jakarta 
Advanced Communications Ltd. ~~ ~~~nga Highway ~~:il~ro' Makati Tel: 21251 Ext. 265 

Ui Cable: HEWPARD Adelaide Tel: 349255, 349886 
P.O. Box 30070 Telex: 41030 

Hewlett-Packard Australia Telex: 011-4093 Telex: 48748 BERSIL IA 
NaIrobi f:~~~ MetroManI .. 

CC 14~i}~~rig Highway 
Cable: FROSTBLUE Cable: BERSAL 

Tel: 331955 Tel: 85-35-81,85-34-91,85-32-21 THAILAND 
Blue Star Lid. BERCA Indonesia P.T. Telex: 22639 Cable: HEWPACK Auckland Telex: 3274 ONLINE UNIMESA Co. Ltd. 

<i NecI .. nds, W.A. 6009 Band Box House P.O. Box 174&y. 

~::~: Aeradio~.A. "td. 
Anatytical.tlledical Only Elcom ResearCh Bu~ding 

Tel: 3865455 Prabhldlvi 23 .lin. Jimerto Medical Supplies N.l. lid. RHODESIA 2538 Sukumvit Ave. 
Telex: 93859 

~:02S ~: P.O. Box 19012 Scientific Division Field TechnQ Sales :=7~~":, 2 Cable: HEWPARD Perth 79 Carlton Gore Road, Newmarket 45 Kelvin Road North 
Cable: BErcacon Nairobi Airport P.O. Box 3458 Cable: UNIMESA Bangkok Hewlett-Packard Australia Telex: 011-3751 NaIrobI P.O. Box 1234 a:: 12\l~I~olgo Street 

Cable: BlUESTAR ISRAEL Tel: 336055156 Auckland f:~a, (5 ines) UGANDA 

LL Blue Stir Ltd. Electronics Engineering DiY. Telex: 22201122301 Tel: 75-289 
~e:~:ar Aeradio(EA), lid Fy8hwlck, A"8,T. 2609 IlhavdeIp 01 Motorola Israel lid. Cable: INTAERIO Nairobi Cable: DENTAL Aucklnl Telex: RH 4122 

« Tel: 804244 Staoium Road 16, Kremenetski Street 
~::g:~ Aeradio ".A.) Lid. 

Analytical.tlledicalOnly SINGAPORE P.O. Box 2577 
Telex: 62650 AhmecImecI 380 014 P.O.Box 25016 Medical Supplies N.l. Lid. Hewtett-Packard Singapore Kal1lpll" Cable: HEWPARD Canbem Tel: 42880 T ... AvIv P.O. Box 95221 Norrie and Parumoana Streels (Pte·IUd. Tel: 54388 
Hewlett Packard Australia Telex: 234 Tel: 38973 Mom .... Portrua 1150 Depot Road Cable: INTAERIO Kampala 
~.Ltd. Cable: BlUEFROST Telex: 33569,34164 TeI:7~ Alexandra P.O. Box 58 

ZAMBIA 5lll00r Blue Star ltd. Cable: BASTEL Tel-Aviv KOREA Telex: 3858 
~~ R.J. Tilbury ~mbial lid. Teachers Union Building 7HnStrell JAPAN Samsung Electronics Co., ltd. AnaIyticaI .... edicaI Only P.O. Box 2792 495-499 BouIK!ary Strael P.O. Box 506 V~wa-Hewlett-Packard lid. 15111 Floor, Daeyongak Bldg .. Medical Supplies N.l. Ltd. Telex: HPSG RS 21486 

Luaak. 
~:~~1~ Queensland 4000 CaIcutIa 700 001 Chuo Bldg., 4111 Roor 25-5, l-KA P.O. Box 309 Cable: HEWPACK, Singapore 

Tel: 73793 
TeI:2U131 ~;:;:'~~ka~ome 

Choong Moo-Ro, Chung-Ku, 239 Stanmore Road SOUTH AFRICA Cable: ARJA YTEE, Lus.tka Cable: HEWPARD Brilblnl &.ul Christchurch TeIex:021-7$!16 
Tel: (2316811,778-3401121314 Tel: 892'{)19 Hewlett-Packard Soulll Alrica 

BANGLADESH C8b1e: BlUESTAR OaaIuo,532 
Priv?e' ha LIdWendywood, OTHER AREAS NOT LISTED, 

The General Electric Co. Blue Star ltd. Tel: 06-304-6021 Telex: 2257S Cable: DENTAL Christchunch CONTACT: 
01 Bangladesh ltd. htdari House Telex: 523-3624 MALAYSIA ~""edicalOnly Sandton, fransvaal, 2144 Hewlett-Packard Intercontinental 

Magnet House 72 7III&8thAoor Yokogawa-Hewlett-Packard Lid. Hewtett-Packard Sales SON BHD Medical Supplies N.Z. Lid. Hewlett-Packard Centre 3200 Hillview Ave. 
Oilkusha Commercial A/lII 91 Nehru Place ~=:a-chome Suite 2.2112.22 303 Great King Street Daphne Street, Wendywood, Palo Alto, California 94304 

~~\'5?f5'M9 New DelhI 110 024 Bangunan Angkasa Raya P.O. Box 233 Sandton, 2144 ~(4~~J_g~:~~~ Tel: 634710 & 635166 Tel: 03-331-6111 JaIaiI Ampang Dunedin Tel: 802-1040.6 
Telex: 734 Telex: 031-2463 =:~~Wi&c~ 724 ~~=1 Tel: 88-817 Telex: 8-4782 Cable: HEWPACK Palo Alto 
Cable: GECOAC Dacca Cable: BLUESTAR Cable: DENTAL Dunedin Cable: HEWPACK Johannasllurg Telex: 034-8300,034-8493 

ONTARIO 
Hewtett-Packard ~)LId. 
1020 Morrison Dr. 
Ott-.K2HBK7 

CC ALBERTA ~~J~J-~ Hewlett-Packard ~ada) Ltd. 
0 11620A - 168111 Street Hewlett-Packard ~.) lid 

CC Edmonton T5M 319 6877 Goreway Drive 

~(4tWJ~~t~~~ MIas ..... ¥:. L4V 1118 QUEBEC 
Z BRITISH COLUMBIA MANITOBA NOVASCOnA Tel: 1416J! 8-9430 Hewtett-Packard J;anada) lid. FOR CANADIAN AREAS 

CC ~~~:~i= ft~ll Lid. 
Hewlett-Packard tanadal ltd. Hewlett-Packard J;anada) ltd. Hewlett-Packard J;anada) Lid. TWX: 61 92-4246 275 Hymus Blvd. NOT LISTED: 

~r:~~e~ :=g~l 
800 WindmUl Road Hewlett-Packard (Canada) Ltd. POin" Clalra H9R lG7 Contact Hewlett-Packard (Canada I 

0 f:~ITl5~_W~3 Dartmouth B3B 1 L 1 552 Newbold Street Tel: (514)697-4232 Ltd. in Mississauoa· 

~~~~ Tel: J] 01 Tel: \902) 469-7820 London N6E 255 TWX: 610-422-3022 
Twx: 610-821-6141 TWX: 61 71-3531 TWX: 610-271-4482 Tel: (519) 686-9181 TLX: 05-821-521 HPCL 

CC MEXICO 
PERU 0 Hewlett-Packard Mexicana, 

ARGENnNA SA de C.V. t:"f:~~f4~c!dica S.A. a: Hewlett-PaCkard Argentina Av. Perifl!rico Sur No. 6501 
S.A. ECUADOR Tepepan, Xochimilco San Isidro Casilla 1030 

W Av. Leandro N. Alem 822 - 12" 
='fI.:saU :::: 

MexIco 23, D.F. LIma 1 
1001 Buanoa Alree Tel: 905-676-4600 Tel: 41-4325 

:i Tel: 31-6063,4,5,6 P.O. Box 6423 CCI Telex: 017-74-507 Telex: Pub. Booth 25424 SISIDRO 
Telex: 122443 AR CIGY Eloy AIIaro No. 1824,3°Piso Hewlett-Packard Mexicana, 

Cable: ELMED Lima 

CC Cable: HEWPACKARG COLOMBIA Quito 
Inslrumentacidn Tel: 453 482 S.A. de C.V. SURINAME 

VENEZUELA Biotron S.A.C.l.y M. Hewlett-Packard do Brasil Henrik A. Langebaek & Kier S.A. Telex: 2548 CYEDE ED Ave. Constitucidn No. 2184 Surtel Radio Holland N. V. 
% Bolivar 177 l.e.C. Llda. Carrera 7 No. 48-75 Cable: CYEDE-OuitO ~2~4~'-71-84 Grote Holstr. 3-5 Hewlett-Packard de Venezuela 

1066 Buenos Atree P.O. Box 155 C.A. .- Tel: 30-4846, 34-9356, 34-{)460, Rua Padre Ch~ ApartadO A«ea 6287 Medical Only Telex: 038-410 Paramaribo P.O. Box 50933 
;:) 33-2863 

90000-P6rto S 8ogcIbI, I D.E. Hospitalar SA Tel: 72118, 77880 Caracas 105 Tel: flSl2J,f ,22-5821 Tel: 269-8877 NICARAGUA los Ruices Norte Telex: 011-7595 Cable: HE ACK Potto Alegre Telex: 44400 Casilla 3590 Cable: Surtel 
0 Robles 625 Roberto Tenln G. 3a Transversal Cable: Biotron Baries Hewtett-Packard do Brasil Cable: AARIS Bogotl 

Quito Apartado Postal 689 TRINIDAD & TOBAGO Edificio Segre BOLIVIA en Casa Kav~n S.A. l.e.C. Ltda. Instrumentacion Tel: 545-250 Edificio Ter~n CARTEL Caracas 107 
Calle Potosi' 1130 

Av. Epitacio Pessoa, 4664 ~a~ie~~~4t~~ S.A. Cable: HOSPITALAR-Ourto Managua Caribbean Telecoms lid. Tel: 239-4133 (20 lines) 

0 =-RIo de JanaJro.RJ 
Tel: 25114, 23412,23454,22400 P.O. Box 732 Telex: 25146 HEWPACK P.O. Box 500 

=3n
54098 ELSALVADOR Cable: ROTERAN Managua 69 Frederick Street Cable: HEWPACK Caracas 

Z laPaz Tel: IPESA 
f;t61s=n Tel: 41530,53221 Telex: 021-21905 HPBR-BR Tel: 304475 BuleYar de los Heroes 11-48 PANAMA 

CC Telex: CWC BX 5298,ITT 3560082 Cable: HEWPACK San Salvador Electrdnico Balboa, S.A. FOR AREAS NOT LISTED, 
Cable: KAVLlN Rio de Janeiro COSTA RICA Tel: 252787 Aparatado 4929 URUGUAY CONTACT: 

..I BRAZIL Cientilica Costarricense S. A. Panama 5 Pablo Ferrando S.A. C. el Hewlett-Packard 
Hewlett -Packard do Brasil CHILE Avenida 2, Calle 5 GUATEMALA Calle Samuel Lewis Avenida ltalia 2877 Inter-Americas 

c( l.e.C. Ltda. =. ~~a~~' c\fi~a 1204 
San Pedro de Montes de Dca IPESA Edificio "AlIa", No.2 CasiUa de Correa 370 3200 Hillview Ave 

Alameda Rio Negro, 750 Apartado 10159 Avenida Relorma 3-48, Culdecl de Pcmama Montevideo P.lo Alto. Calilornia 94304 a:: Alphaville Casih 16475 San Jose Zona 9 Tel: 64-2700 Tel: 40-3102 Tel: (4151856-1501 

~ 06400 Baruerl SP Correa 9, Santiago Tel: 24-38-20, 24-08-19 ~~:a~~~3~:r86,66471-5,ext.9 Telex: 3483103 Curundu, Telex'. 702 Public Booth Para TWX 910-373-1260 
Tel: 429-3222 Tel: 34152 Telex: 2367 GALGUR CR Canal Zone Pablo Ferrando Cable HEWPACK Palo Alto 

Z Cable: HEWPACK Sao Paulo Telex: JCALCAGNI Cable: GALGUR Telex: 4192 Teletro Gu Cable: ELECTRON Panama Cable: RADIUM Montevideo Telex. 034-8300, 034-8493 

W 2179 
U 



FINLAND Cable: HEWPACKSA Hamburg ITALY POLAND Hewlett-Packard Espanola, SA 
AUSTRIA Hewlett-Packard OY Telex: 21 63032 hphh d Hewlett-Packard Italiana S.p.A. Biuro Informacji Technicznej Av Ramdn y Cajal, 1 Ankara 
Hewlett-Packard Ges.m.b.H. Nahkahousunb 5 Hewlett-Packard GmbH Via G.Di Vittorio, 9 Hewlett-Packard Edificio Sevilla, planta 9' Tel: 25 03 09 - 17 80 26 
Handelskai 52 P.O. Box 6 TeChnisches Buro Hannover 20063 Cernusco UI Stawki 2, 6P -Seville 5 Telex: 42576 OZEK TR 
P.O. Box 7 SF-00211 Helsinki 21 Am Grossmarkt 6 Sui Naviglio (MI) 00-950 Warszawa Tel: 64 44 54f.i8 Cable: OlYUREK ANKARA 
A-1205 Vienna Tel: (90) 6923031 D-3ooo Hannover 91 Tel: (2) 903691 Tel: 33.25.B8J39.67.43 ~~~~~~-~~~~d7~scailola SA UNITED ARAB EMIRATES Tel 351621-27 FRANCE Tel: (0511 )46 60 01 Telex: 311046 HEWPACKIT Telex: 812453 hepa pi 
Cable: HEWPAK Vienna Emitac Ltd. (Head Office) 

Hewlett-Packard France Telex: 092 3259 Hewlett-Packard Italiana S.p.A. UNIPAN E-Bllbao 1 PO. Box 1641 Telex: 75923 hewpak a Avenue des Tropiques Hewlett-Packard GmbH Via Turazza , 14 Biuro Obslugi TeChnicznej Tel: 23 83 06123 82 06 Sharjah 
BAHRAIN les Ulis Technisches Buro Nurnberg 35100 Padova 01-447 Warszawa Hewlett-Packard Espanola SA Tel: 35412113 
Medical Only Boite Postale No. 6 Neumeyerstrasse 90 Tel: (49) 664888 ul Newelska 6 CtRamon Gordillo 1 Telex: 8136 
Wael Pharmacy ~~~O(~ )OOOs;r~~~ex D-85OONurnberg Telex: 41612 HEWPACKI Poland (Entlo. ) Emitac Ltd. (Branch Office) 
PO. Box 648 Tel: (0911) 56 30 83 Hewlett-Packard ltaliana S.p.A. ZakJady Naprawcze Sprzetu E-Valencia-10 P.O. Box 2711 
Bahrain TWX: 600048F Telex: 0623 860 Via G. Armellini 10 Medycznego Tel: 96-361.13.54/361.13.58 Ahu Dhabi 
Tel: 54886,56123 HeWlett-Packard France Hewlett-Packard GmbH 1-00143 Roma Plac Komuny Paryskiej 6 Tel: 331370/1 
Telex: 8550 WAEl GJ Chemin des Mouilles Technisches Buro Munchen Tel: (06) 54 69 61 90-007 LOdi SWEDEN 
Cable: WAElPHARM B.P. 162 EsChenstrasse 5 Telex: 61514 Tel: 334-41, 337-63 Hewiett-Packard Sverige Ail UNITED KIN<ODOM 
Analytical Only ¥~113~8~c3~"l1 25, 

0-8021 Taufklrchen Cable: HEWPACKIT Roma Telex: 886981 Enighetsvagen 3, Fack Hewlett-Packard Ltd. 
AI Hamidiya Trading Tel: (089) 6117-1 Hewlett-Packard Ita/iana S.p.A. S-161 Bromma 20 King Street lane 
and Contracting TWX: 310617F Hewlett-Packard GmbH Corso Giovanni Lanza 94 PORTUGAL Tel: (08)7300550 Winnersh, Wokingham 
P.O. Box 20074 Hewlett -Packard France Technisches Buro Berlin 1-10133 Torino Telectra-Empresa Tl!cnica de Telex: 10721 Berks. RG11 5AR 
Manama Pericentre de la Cepillre Kaithstrasse 2-4 Tel:(011) 682245J659306 Equipamentos Electricos S.a.r.1. Cable: MEASUREMENTS Tel: (0734) 784774 
Tel: 259978,259958 31081 Toulouse-Le Mlrall 0-1000 Berlin 30 Medical,cah;ulators Only ~~8. 'l:'~~a Fonseca 103 Stockholm Telex:847178,9 
Telex: 8895 KALDIA GJ ~~1~17~T2 Tel: (030) 2490 86 Hewlett-Packard ltaliana S.p.A. Hewlett-Packard Sverige A8 Hewlett-Packard ltd. 

P-L1sbon 1 Froiallsgatan 30 Trafalgar House 
BELGIUM Telex:018 3405 hpbln d Via PrinCipe Nicola 43 G,c Tet: (19) 68 60 72 

Hewlett -Packard France 1-95126 Catania S-421 32 Vawa Fr61unda Navigation Road 

t- Hewlett-Packard Benelux GREECE Cable: TElECTRA lisbon Tel: (031) 490950 Altrincham 
S.A./N.V le ligoures Kostas Karayannis Tel:(095) 370504 Tetex: 12598 Telex: 10721 via Bromma office Cheshire WA14 lNU en Avenue du Col-Vert, 1, Bureau de vente de Marseilles 8 Omirou Street Hewlett-Packard ltaliana S.p.A. Medical only Tel: (061) 928 6422 

« (Groenkraaglaan) Place Roul!! de ViHenueve Athens 133 Via Nuova San Rocco A. Mundinter SWITZERLAND Telex: 668068 
8-1170 Brussels 13100 Alx-en-Provence Tet: 32 30 303132137 731 Capodirnonte, 62A Intercambio Mundial de Com~rcio Hewlett-Packard (Schweiz) AG 

W Tel: (02) 6605050 Tel: (42) 59 41 02 1-80131 Napoli S.a.r.1. Zurcherstrasse 20 Hewlett-Packard ltd. 
Cable: PAlOBEN Brussels Hewlett-Packard France frS.rarc~1 Only Tel: (081) 7913544 P.O. Box 2761 P.O. Box 307 lygon Court 

2, Allee de Ia Bourgnette CH-8952 Schlieren-ZuriCh Hereward Rise 
W Telex: 23-494 paloben bru 

35100 Rennes G. Papathanassiou & Co. Hewlett-Packard ltaliana S.p.A. Avenida Antonio Augusto 
Tel: (01) 7305240 Dudley Road 

.J CYPRUS Tel: (99) 51 4244 17 Marni Street Via E. Masi, 9,!l de Aguiar 138 Telex: 53933 hpag ch Halesowen, 

~~PG~~~c;rios Xenopoulos Street 
Athens 103 1-40137 Bologna P - Lisbon West Midlands B62 SSD 

C 
TWX: 740912F 

Tel: 5522 915.5221 989 Tel: (051) 307887 J3OOO40 Tel: (19) 53 213117 Cable: HPAG CH 
Tel: (021) 550 9911 

P.O. Box 1152 Hewlett-Packard France Telex: 21 5329 INTE GR JORDAN 
Telex: 16691 munter p Hewlett-Packard (Schweiz) AG Telex: 339105 

C Nicosia lB. rue du Canal de la Marne Cable: INTEKNIKA Cable: INTERCAMBIO lisbon ChAteau Bloc 19 
67300 Schlltlghelm Mouasher Cousins Co. CH-1219 La L1gnon-Geneva Hewlett-Packard ltd. 

Tel 45628129 Medical Only P.O. Box 1387 QATAR Wedge House 

~ Cable: Kypronics Pandehis Tel: (88)8308 10 +:i~x~m: ~ 22ch TWX: 890141F Technomed Hetlas ltd. Amman ~~~seBO~~~ & Contracting 799, london Road 
Telex: 3018 52 Skoufa Street Tel: 24907139907 Cable: HEWPArJG Geneva Thornton Heath Hewlett-Packard France Athens 135 Telex: SA8CO JO 1456 Doha ¥~r'~11~~:t1~3 c CZECHOSLOVAKIA Immeuble pericentre 
Vyvojova a Provozni ZakJadna Tel: 3626 972 Cable: MOUASHERCO Tel: 22170 SYRIA 

Z 
Rue van Gogh 

HUNGARY Telex: 4439 NASSER General Electronic Inc. Telex: 946825 Vyzkumnych Ustavu v Bechovicich 59650 Villeneuve 0 Ascq 
MTA KUWAIT Cable: NASSER Nuri Basha-Ahnaf Ebn Kays Street Hewlett-Packard ltd « CSSR-25097 Bechovlce u Prahy ~(2~Jo~~:~ 25 

AI-Khaldiya Trading & P.O. Box 5781 Tel: 89 93 41 Ml1szerl1gy es M~restechnikai 
P.8.°~~cg~8-Safat RUMANIA Damascus 

10, Wesley SI. 
Telex: 12133 

Hewlett-Packard France 
Szolgalata Hewlett-Packard Reprezentanta Tel: 33 24 87 Castleford « Institute 01 Medical Bionics Bureau de Vente H!'H!ett-Pac!r.an~ Ser.:ict Kuwait 6O.n. Baicescu i6 Telex: ii2i5 ITIKAL Yorks WF10 1.4E 

0 Vyskumny Ustav lekarskej Bioniky Centre d' affaires Pans-Nord lenin Krt. 67, P.O.Box 241 Tel:424910141 1726 Bucuresti Cable: ElECTROBOR DAMASCUS 
Tel: (0977) 550016 

1391 Budapest VI Telex: 557355 Jedlova 6 Baliment Amp~re Tel: 42 03 38 LUXEMBURG Tel: 15 80 23113 88 85 MedicaliPersonal Calculator only CS-88346 Rue de la Commune de Paris Telex: 10440 Hewlett-Packard ltd a:: Bratislava-Kramare B.P. 300 Telex: 22 51 14 Hewlett-Packard Benelux Sawah & Co. 1, Wallace Way 
SA/N.Y. I.I.R.U.C. Place Azme 

LL Tel: 4251 93153 Le Blanc Mesnil cedex Avenue du Col-Vert, 1 Intreprinderea Pentru B.P.2308 Hltchln 

« Telex: 93229 Tel: !J1)931 88 50 ICELAND (Groenkraaglaan) Intretinerea Damascus Hertfordshire, SG4 OSE 

DDR Hewlett-Packard France Medical Only B-1170 Brussels Si Repararea Ublajelor de Calcul Tel: 16 367-19 697-14 268 +:i~x~~2m~ 11 
EntwickJungslabor der TU Dresden Av. du Pdt. Kennedy ~~;~~'::~1i~~~:a~lt~nc. 

Tel: (02) 672 22 40 B-dul Prof. Dimitrie Pompei 6 Suleiman Hilal EI Mlawi 
J: t~~~~~~gsinstitut Meinsberg ~17og6~~1~2as=s Cable: PAlOBEN Brussels Bucurestl-Sectorul 2 P.O. Box 2528 USSR 

t- P.O.Box 895 Tetex: 23 494 Tel: 88-20-70, 88-24-40, 88~7-95 Mamoun Bitar Street. 56-58 Hewlett-Packard 
Waldheim/Meinsberg Hewlett-Packard France IS-Reykjavik Telex: 118 DamascusTeI: 1146 63 Representative Office USSR 

MOROCCO a:: Tel: 37 667 "France-Evry" immeuble lorraine Tel: 1 58 2011 63 03 Doibeau SAUDI ARABIA Pokrovsky Boulevard 4/17-kw 12 

0 
Telex: 518741 Boilevard de France Cable: ELDING Reykjavik 81 rue Karatchi Modern Electronic Moscow 101000 
Export Contact AG Zuerich 91035 Evry-Cedax Casablanca Establishment (Head Office) TUNISIA Tel: 294.20.24 

Tel: 077 96 60 IRAN Telex: 7825 hewpak su Z Guenther Forgber Hewlett-PaCkard Iran ltd. Tel: 3041 82 P.O. Box 1228, Baghdadiah Street T unisie Electronique 
Schlegelstrasse 15 Hewlett-Packard France No. 13. Fourteenth St. T eiex: 23051122822 Jeddah 31 Avenue de la Liberte YUGOSLAVIA 

W~ 
1040 Berlin 50, Rue de Metz Mir Emad Avenue Cable: MATERIO Tel: 27 798 Tunis Iskra-StandardAiewiett-Packard 
Tel: 42-74-12 57130 Jouy aux Arches P.O. Box 4112419 Gerep 

Telex: 40035 Tel: 280 144 Miklosiceva 38N11 

D.. 
Telex: 111889 Tel: (87) 694532 Tehran 3, roe d 'Agadir Cable: ElECTA JEDDAH Corema 

nrofl ~~16 74 DENMARK Tel: 851082-5 Casablanca Modem Electronic 1 ter. Av. de Carthage 

0 Hewlett-Packard AiS GERMAN FEDERAL REPUBLIC Telex: 213405 hewp ir Tel: 272093.5 Establishment (Branch) Tunis SOCIALIST COUNTRIES 

a:: Datavej 52 Hewlett-Packard GmbH IRELAND Telex: 23739 P.O. Box 2728 Tel: 253 821 NOT SHOWN PLEASE 
DK-3460 Birkerocl Vertriebszentrale Frankfurt Hewlett-Packard ltd. Cable: GEREP-GASA Riyadh Telex: 12319 CABAM TN CONTACT: 

~ Tel: (02)816640 Berner StrilSS8 117 King Street lane Cogedir Tel: 62596.ti6232 
TURKEY Hewlett-Packard Ges.m.b.H Gabie: RAOUFCO 

W 
Cable HEWPACK AS Posttach 560 140 Wlnnersh, Wokingham 31 rue Omar Siaoui TEKNIM Company ltd. Handelskai 52 
Telex: 37409 hpas dk 0-6000 Frenkfurt 56 Berks, RG11 SAR Casablanca Modem Electronic Riza Sah Pehlevi P.O. Box 7 
Hewlett-Packard AiS t~~If6~J~~2f:sl Frankfurt ~~:E£~~h 47 74 

Tel: 27 65 40 Establishment (Branch) Caddesi No.7 A-1205 Vienna, Austria 
Navervej 1 Telex: 21737J23003 P.O. Box 193 KavakJidere. Ankara Tel: (022;1) 351621 to 27 
DK-8600 Slikeborg Telex: 04 13249 hpffm d Telex: 84 7178 Cable: COGEDIR AI-Khobar Tel: 275800 MEDITERRANEAN AND Tel: 44678-44813 Tel: (06) 8271 66 Hewlett-Packard GmbH Cable: Hewpie london NETHERLANDS Telex: 42155 MIDDLE EAST COUNTRIES 
b~~I~ ~EWr,t8~sA~K Technisches Bl1ro Boblingen Hewlett-Packard ltd. Hewlett-Packard Benelux N.V. Teknim Com., ltd. NOT SHOWN PLEASE 

Herrenberger Strasse 110 i~n~v~~~e~~~~ustrial Estate Van Heuven Goedhartlaan 121 Barbaros Buivari 55112 CONTACT: 
EGYPT 0-7030 B6bllngen. Wurtfemberg P.O. Box 667 SPAIN Besikyas, Istanbul Hewlett-Packard S.A. 
I.E.A t~~If:~M~~~ BOblingen 

Dublin 12, Eire Nl-Amstelveen 1134 Hewlett-Packard Espanola, SA Tel: 613 546 Mediterranean and Mid"dle 
International Engineering Associates Tel: (01) 514322 Tel: (020) 472021 Calle Jerez 3 Telex: 23540 East Operations 
24 Husse.in Hegazi Street Telex: 07265739 bbn Telex: 30439 E-Madrld 16 Medical only 35. Kolokotroni Street 
Kasr-el-Ami Hewlett-Packard GmbH Medical Only +:i~~1 ~j~i~: (10 ~nes) E.M.A. Platia Kefallariou 
Cairo Technisches Bl1ro Dusseldorf Ca~diac Services Oreland) ltd. NORWAY Muhendislik Kollektif Sirketi GR-Kifissia-Athens, Greece 
Tel 23 829 Emanuel-leutze-Str.l (Seestern) Kilmore Road Hewlett-Packard Norge AiS Hewlett-Packard Espadnola SA Mediha Eidem Sokak 4116 Tel: 808033712591429 
Telex: 93830 0-4000 Duaseldorl Artane Osterdalen 18 Colonia Mirasierra Yuksel Caddesi FOR OTHER AREAS 
Cable: INTENGASSO Tel: (0211) 59711 Dublin 5, Eire P.O. Box 34 Edificio Juban Ankara NOT LISTED CONTACT 
S4MITRO Telex: 085186533 hpdd d Tel: (01)315820 1345 Ostera .. % Costa Brava, 13 Tel: 17 56 22 Hewlett-Packard SA 
Sami Amin Trading Office Hewlett-Packard (;mbH Medical Only Tel: (02) 171180 Madrkl34 Cable: EMATRADEIAnkara 7, rue du Bois-du-lan 
18 Abdel Aziz Gawish TeChnisches Buro Hamburg Cardiac Services Co. Telex: 16621 hpnas n Hewlett-Packard Espanola, S.A. Analytical only P.O. Box 
Abdine-Cairo Wendenstrasse 23 ~~~:%o/1~~~OUth Hewlett-Packard Norge AiS Milanesado 21-23 Yilmaz Ozyurek CH-1217 Meyrin 2 - Geneva 
Tel: 24932 ~;r~~~7~~rNs 1 ~a:r;~114 E-Barcelona 17 Milli Mudafaa Cad 1616 Switzerland 
Cable SAMITRO CAIRO GB-Northern Ireland Tel: P) 203 6200 (5 lines) Kizilay Tel: (022) 82 70 00 

ALABAMA 9sos Aero Drive ILLINOIS MINNESOTA NEW YORK OREGON P.O. Box 42816 
P.O. Box 4207 P.O. Box 23333 5201 Toliview Dr. 2400 N. Prior Ave. 6 Automation lane 17890 SW lower Boones 10535 Harwin Dr. 
8290 Whitesburg Dr. San Diego 92123 Roiling Meadows 60008 St. Paul 55113 Computer Park Ferry road Houston 77036 
Huntsville 35602 Tel: (714) 279-3200 

~PJ~61~~:~~~ Tel: (612) 636-0700 ~1~;'f8l ~~~1550 Tualatin 97062 Tel: (713) 776-6400 
Tel: (205) 881-4591 "Tarzana MISSISSIPPI Tel: (503) 620-3350 'Lubbock 
8933 E. Roebuck Blvd. Tel: (213) 705-3344 TWX: 710-444-4961 

~e~dir06s)ef~~~~ INDIANA 322 N. Mart Plaza PENNSYLVANIA 
~rJo~r:3'1:-~~a~~ COLORADO 7301 North Shadeland Ave. Jackson 39206 650 Perinton Hill Office Park 111 Zeta Drive 

5600 DTC Parkway Indianapolls46250 Tel: (601) 982-9363 Fairport 14450 Pittsburgh 15236 205 Billy Mitchell Road 
ARIZONA Englewood 80110 ~pm-~~:~~~ 

Tel: (716) 223-9950 Tel: (412) 782-0400 San Antonio 78226 
2336 E. Magnolia SI. Tel: P03) 771-3455 MISSOURI TWX: 510-253-0092 

1021 8th Avenue Tel: (512) 434-8241 
Phoenix 85034 IOWA 11131 Colorado Ave. No.1 Pennsylvania Plaza CONNECTICUT f;~~~ ~~~_~7 

King of Prussia Industrial Park UTAH Tel: (602) 244-1361 12 lunar Drive 2415 Heinz Road 55th floor King of Prussia 19406 2160 South 3270 West Street 
2424 East Aragon Rd. New Haven 06525 Iowa City 52240 TWX(891d-771-2087 

34th street & 8th Avenue 
~m~~:~m Satt Lake City 84119 New York 10001 Tucson 85706 Tel: (203) 389~551 Tel: il19) 338-9466 

1024 Executive Parkway Tel: (212) 971-0800 Tel: (B01) 972-4711 

en Tel: (602) 889-4661 TWX: 710-465-2029 KENTUCKY St. Louis 63141 5858 East Molloy Road PUERTO RICO VIRGINA 

W -ARKANSAS FLORIDA Medical Only Tel: P14) 878-0200 Syracuse 13211 Hewlett-Packard Inter-Americas P.O. Box 12778 
Medical Service Only P.O. Box 24210 3901 Atkinson Dr. 

NEBRASKA Tel: il15) 455-2466 Puerto Rico Branch Office Norfolk 23502 
t- PO. Box 5646 2727 N. W. 62nd Street Suite 407 Atkinson Square 

~:i~r~nl~Oad 1 Crossways Park West Calle 272, Tel: (804) 460-2671 
Brady Station Ft. Lauderdale 33309 Louisville 40218 Edif. 203 Urg. Country Club « Tel: (502)456-1573 ~r;m)§2miro P.O. Box 9669 Little_Rock 72215 Tel: P05) 973-2600 Suite 101 Carolina 00924 2914 Hungary Springs Road t- Tel: (501)376-1844 4428 Emerson Street LOUISIANA Omaha 68106 NORTH CAROLINA Tel: (809) 762-7255 Richmond 23228 

en CALIFORNIA Unit 103 P.O. Box 1449 Tel: (402) 392-0948 5605 Roanne Way Telex: 345 0514 Tel: (B04)285-34~1 
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WBD , ............ ", .... 43,219,221,222 
WWC ... , ...... ,., ...... 43,219,221,222 
WWD .... ,., ...... " .... 43,220,221,222 
Word: 

General " ......... , , ... , .. , .... ,.43 
defined .. , .. , ... , ... , ... ,., ........ 5 
transfers ........... , .......... 34,220 

x 
XFR ' ... , ..... , ,., .34,146,220,221,222 
XIF ,... . ... , ....... ,,' ... , ... 66,67,224 
XREF option, IASSEMBLE statement .,. 60 
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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 publica­

tions. 

Please complete the questionnaire, fold 

it up and return it to us. Feel free to 

mark more than one box to a question 

and to make any additional comments. 

If you prefer not to give us your name 

just leave the last part, name and ad­

dress, blank. All comments and sugges­

tions become the property of HP. 



1. Did you have any difficulty in understanding or applying the material presented in 
this manual? 

o None o Minimal Difficulty o Difficulty o Considerable Difficulty 

If so: 

a. What were the "difficult" areas? 

o IndeXing? o Omitted information? 

o Organization? o Examples 

o Depth of coverage? o Other (Please explain) 

b. What do you suggest we can do to clarify these areas? 

2. What was your ievei of programming knowledge before you started using this 
manual? 

o None o Beginner o Intermediate o Expert 

3. What is your major application of the equipment described in this manual? 

0 Business Administration 0 Education 

0 General Computation and Data AnalysiS 0 Data Acquisition and Control 

0 Engineering 0 Medicine 

What kind? What kind? 

0 Interfacing 0 Other (Please name) 

4. What best describes your level of involvement with the eqUipment? 

0 Run programs written by others 0 Write complex programs 

0 Write simple programs 0 Hobbyist 

0 Do simple calculations 0 Other 

0 Do applications programming 

5. What type of binding would be best for your particular use? 

o Single pages in looseleaf binders o Glued spine 
o Spiral or wire-o binding o Other (Please specify) ______ _ 

General Comments: 

Narne: ______________________________________________________ _ 

Address: __________________________________________________________ __ 

Thank you for your help. No postage necessary if mailed in the U.S.A. 
()aQ~c:. a()()Q~ February 1,1979 
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Assembly Language ROM Errors 
Improper argument in OCTAL or DECIMAL function 

Break Table overflow 

Undefined BASIC label or subprogram name used in IBREAK statement 

Attempt to write into protected memory; or, attempt to execute instruction not 

in ICOM region 

Label used in an assembled location not found 

Doubly-defined entry point or routine 

Missing ICOM statement 

Module not found 

Errors in assembly 

Attempt to move or delete module containing an active interrupt service 

routine 

Address out of range in IDUMP statement 

Routine not found 

Unsatisfied externals 

Missing COM statement 

BASIC's common area does not correspond to assembly module requirements 

Insufficient number of BASIC COM items 

Assembly-Time Errors 
Doubly-defined label 

END instruction missing; or module name does not match 

Expression evaluation error 

Literal pools full or out of range 

ICOM region overflow 

Operand out of range 

Argument declaration pseudo-instruction out of sequence 

Incorrect type of operand used 

Undefined symbol 
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