




























































































































































































































































































































































































































































































































































































































































660 
670 

720 

-:-,-.. -,: ::-.. -.-
1. �:�=�=�~�_�g�_�~� �r�:�:�~�_�.� t:. 

1070 ISOURCE ! 

1160 

11 �'�3�~�5� 

�1�2�~�3�0� 

I::;CiURCE 

I/O Sample Programs H-ll 

SEE IF CARD IS OK 
FIRST COpy SELECT CODE TO PA 

LIJR =164 

L.UH =1 ::;·r· 
LDB =(10+256)+(2+16)! 10 TRIES, RESOURCE=2=DMA 
�F�r�D�:�t�~� �~�:�;�E�'�l� E'C t c �:�:�:�C�~�E�'� 

LDA =:::;1:-1"-·1 nl; 
LIfB =F:.:i.r-·ffE :=. t r-' 

IF COULDN/T GET IT, RETRY 
GET THE STRING PARAMETER 

�F�C�~�~�~� �I�~�r�~�1�A�~� THE �r�'�4�C�i�~�~�r�:�1�A�L� �:�:�;�T�S�~�I�t�·�~�~�~� �F�C�h�~�:�t�:�1�R�T� �~�;�~�1�]�r�'�4�"�'�T� �I�H�=�~�=� THE :DRT9 �t�:�1�~�_�~�~�=�~�T� 

BE STORED ONE BYTE PER WORD, SO THE FOLLOWING LOOP WILL 
EXPAND THE STRING AND ADD A CR/LF 

LIlA =::;t r-' i �r�~�:�;�i�+� 1 
�~�=�;�A�L� .:. 
ADA S1:-r-· in,; 
ADA 
':;TA '_. 

ADA ::;1:-r-·in,; 
::;TA .u 

L.:DA -: ':'-. 
�F�:�~�:�J�I�l� A!!:D 
LDB S1:-1"-·1 ri'; 

�~�:�~�:�B�C�:� A, I= 
�F�I�L�:�~�I�~� A, Ii 
�~�~�I�k�~� *-2 

FIRST SET UP BYTE POINTER TO 
! �d�I�T�H�D�R�A�~�'�~� THE LA::;T �C�H�A�R�A�C�T�E�~�:� 

j FIF.ST 

SET UP DMA CONTROL REGISTERS 
COUNT = #CHARS-l 

DMAA = DATA ADDRESS 

SDO SET IMA OUTWARDS 

L.UH :34B 

LDA p.:;;. 
ADA 

JSM End isr high,! 

ENABLE THE CARD TO INTERRUPT 

GO BACK TO BASIC. 

WILL GET THE INTERRUPT 
THE DMA �T�R�A�~�;�F�E�R� IS COMPLETE 

DEPENDING ON WHETHER THE 
SELECT CODE IS HIGH, OR LOW 
CALL THE CORRECT TERMINATION 



H-12 I/O Sample Programs 

i2.:30 

-:" ~-1c:':"":1 
l.:=:",_!;-'':'' 

l270 

1340 

1 :~~g~j 
i :~:'jO 

1410 

I:=;l]tJF~C: E 
I ~=; CiiJ F::C: E 

I:::OUF.~CE 

I:::OUPCE 

ADA 

lDB =1 

E>::E A 

lDA 
3TA 
AIlB 

Eol 

LDA Eo 1 ma:;:-k 

lOR B~ I 
::;TA B, I 
E IF.~ 
LIlA ~:~3.I·)E·:35 

~:;TA :3S:B 

AND NOW TPIGGER AN END OF 
lINE BRANCH. TO DO THIS~ THE 
CORRECT MASK WORD MlGT BE 
CALCULATED BY A COMPUTED 
SHIFT INSTPUCTION 
3A"/E TH I:::: l'lH::< 
AND USE MAGIC CODE TO 
TRIGGER THE EOl BRANCH 

F::E::;TIJRE :35 

DMA String Input 

3~:1 IHTERFACE CARDS AF'PL ICABLE ARE: 
4~::} 

50 
60 
70 IDELETE ALL 

16 BI T F'Ai?ALLEL 

90 DIM Input$[160J 

1.1~J Ir'~TE(:;E~: C:t-~::J..r·.:ictE·r· CCrtH'-lt 

12,.:i Ir·~TE!:;EF.~ A,C: 
I A~:;~3Ei:iBLE 

ALLOW FOR 160 CHARACTER 3TRING 
BASIC i·/A~:IABLE TO HOLD THE ::;ELECT CODE 
\o'AR I ABLE TO HOLD I t-4FVT CHAF.:ACTER COUfF 
'./A~: I ABLES FOR ;; BACKGF.:OUt-m PF::OCE:3::;;' 

If'~F'L!T :t::;ELEC:T C:tJliE TCi ~~EAIJ F~~C~frr?Hf!:::E'1E'ct ::::~:jE' 

Cif'~ I f'~T #~;~'1 E-;: t. C Ci(jE- C;CiTCi I :::·r- cJi)rIE"' ~ ~:;ET-~JFr Et'~It elF L I t'~E :B~:Af-~C:H - -
160 
170 
1;::0 

r [-{PUT ;, r-~Uift:E~: OF CHARACTEF.:S TO PEAD--;:-", Ch:lT-:iC t. er--_C ount 
~ START THE READ 

1'3/.) rCAlL TE-:;:-tdma(C.A) L,HIlE ~~AITrNG, DISPLF(( DNA COUNT AHD 
2110 IJI ~:;FJ ::Tj.t4R CC!iJr·~T=~i; c:, HAIiI~~~E;:;~=;::: II; H, I ~ AIrDF.:E~:;~:; 
210 I=·I +1 

240 ISt~ ,j,':)ne: reAll Re-:id·r--Eo::;olAlt.(Inptrt.$) 
25~~1 I!I::;F':: If-~F'LIT CCit~lF:LETE===~:;T~:It·i(:;=i;;I(lf:it~t$ 
260 E.f-~]) 

SOUF::CE 
SCiU~:CE Se l E"::: 
SOURCE :3t.r-o in':;l. 
::;cnJF:~C:E B::;::; gO 

B::;::; 

RESERVED TO HOLD SELECT :-·:-:T"tr-
i __ i_i.Uc.. 

RESERVED FOR 160 CHAP STRING 
RE::;Ekd,/ED FOf': E>::F'Ar-mED ::;TR Hie,; 
TENF' FOR I ::;R 
TENF' FOR E;R 



41(1 
420 

50(1 
5Hj 

5:30 

60[1 
6·1(1 
620 

640 
650 
66.0 

710 

770 

790 

;::4~~1 

~:~:'.:,I::.i 

;::6~3 

900 
9Ei 

ISOURC:E 
I=:;OUPCE 

I ~:;f]ljF.~C:E 
I ~=;C!fJ ~~ C:E 

liD Sample Programs H-13 

TC~ 14 

I f·{·TE~:;E~~· ret HC1LD c:t~~~~~Ef·~T ·~Dr:1A c:c;]Jt-rr 
I t;C~~J~~C:E 
I ~:;c~tU~~C:E 

I f·~.TEE:;EI:::: rei HC~LIE C:tH~:f~Er'~T I)f11A A~DI!t::~f;;~E::;S 

I SOURCE 

I SOURCE 

I ~:;Ci§J~~C:.E 
r-t;C!ijF.~C:E F:a~"'ffi .::.I_:z Ir·rr 

F'.3.:r~·f{~ c C:tJr-i1:-: Ir-{T 
Ent.er QP1 GdTfO;:i..: LDA ::::Se i E-C t. 

T.-.,-.f :J-.. -.:O-

1. :::CiCir::L-t:... - - . - LDB ::::p.3.r-m SC 

I. ==~iJ.t~~~C:E 
I:=;Citl~:C:E =:;c :~k·: 

I::;GURCE 
I~:;OURCE 

ISDtJRCE 
I::;CURCE 
ISOtJRCE 

.J~3r:1 J:;E-t. =.).:1 1 tJE­

LI~8 ~=;E'1 E-C t. c C~C}E' 
ADA ::::·~l 

ADA ::::-15+1 

LDA =St.r·inq 
L:D~B =Fl.:it-·fi~ ·c C!t~f-~t. 
.J~:~t;i C;E1:. ro}o:a.l t~e 
L.ItR :=: t r"'o i -rt!~l 
~:;At'1 Sc E'r-rGr--
:3ZA ::'C E"r--r-ot-­
ADR =-;31 

ISOURCE SAP :3c error 
I~:;C1IjF.:C:E C:t-~E'ck c.3.r-oij: LIH4 ::;ET E·er.. CC::jE' 

I:=:Cl~J~~C:E C~3.r·::~ c:k: 

::;TA P-3. 
=:S:::; C3.r--d Dk 
LI~A =164 

LD A = L=-r-· 

.-...... ..; + 
~ .. ".: :,' 

THE 

LOAD A WITH SELECT CODE 

GIVE ERROR 19 IF SELECT CODE 

SEE IF CARD IS OK 
FIRST COpy :3ELECT CODE TO PA 
SKIP IF CARD IS OK 

I ~:;C~iJ F.~C: E 
ISOURCE 
E;OU~~CE 

ISOURCE 

LIrE: =(1~i*256)+(2*16) ~ 1~~1 T~~IE~:;:: ~:E~:;C~L~~~C:E=2==Iir'iA 

AIrB :=;==·1 E'C t c C::jE" 

I=:;OURCE 
I ~=:C~tH~~C:E 

LIlA :::;t r- i n';i 
ADA =-1 

LDA =:3tr-in';l+1 
:::;TA DH~:;;.m-3. 

3DI 

IF GJULDN/T GET IT, RETRY 
If'~ITIALIZE Ifr!1A ~~EJ:;I:=;TE~:~=; 
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1020 
1.0:::\Zi 

1160 

121t3 
1220 

1263 
1270 

::;OUF~CE 

::;OU~:CE 

::;CiLI~~C:E T =='ff~~:i : 
~:;CliJ~~C:E ! 

::;OU~:CE 

':;OUPCE 
SOURCE 
SOUF:CE 

1380 SOUPCE ! 

1420 
14~3[i 

:L450 
~A60 

1410 

1540 

::;OUPCE 
SCURCE 
SCUPCE 
SOU~~CE 

::;OURCE 
:;:;OURCE 

::;FC: "* 
LIlA ~~4 

LI~A :::Er·~3.t! 1 E" rn.3.:::·}:: 
STA P5 
DnA 
FET 

::;TA Temp 
LIHi =TE"[lit) 

LIlt; =C_p=IT-r;,; 
.J::; rl1 F:t~t :.).::..1 t~E' 
LDA Dfi,::t.fi.::t. 

STA Tef;";!,=, 
LilA =TE"f{;p 
LI~:t: =~f).:t ~-'fi'i 

-J:; :'1 F\_~ t. !-).::t. i u e 

ADA 
~:;TA i_. 

C::BL 
LIlA ~=;~. t-· i r-p;! 

TC:A 
::;IR *+4 
~:~~I~ ~D :B, I 
F:t~C: :B, I 
RIA *-2 

LDA :34:t: 

TCA 
r1IIR ::;t ('"j (!~;i 

:3 T A :3 t. f" i f~P; 
LIlA =0 

ADA =-:::; 

J START FIRST INPUT OPERATION 

ENABLE THE CARD TO INTER8JPT 

Ef·~FrBLE Fl~~Cn=:E::;~=;E~: FCIf:;;~ :Dlf1A 
GO BACK TO BASIC. 

! I ~JST PACK THE STRING FROM 
TO 2 '-~: .. ::!1-· 

1:: i ! C·:I 

GET CHAPACTER COUNT 

! RETURN PESULT TO BASIC 

I WILL GET AN INTERRUPT WHEN 
THE I~A IS COMPLETE 

I Cm'iPUTE ACTUAL r-1UttBER UF 
CHARACTERS TRANSFERED 

! SAVE IN STRING LENGTH WURD 
DISABLE THE CARD 

DEPENDING ON WHETHER THE 
SELECT DJDE IS HIGH~ UR LUW 
LHLL THE DJRRECT TERMINATION 



17(1(1 
I7E1 
1720 

1740 

i """,:, .. -~-:z 
1. f Clfo':'i 

177~~i 

'T'.-.. -.I :r-•. -.~ 
l. :=,i_ii_it'::i_'L 

I::;OURCE 

I ::;CilJF.~C:E 
I ~=;CiIJF:C:E 
E;OURCE 
ISOU~:CE 

ADE: 

I OF-: 
::;TA 
EIR 
LDA 

Or:) T 
.l..=, ..:.. 

::;TA :35B 
RET 

I/O Sample Programs H-15 

AND NOW TRIGGER AN END OF 
LINE BRA~:H= TO DO THIS, THE 
rnQ~ECT MASK WORD MUST BE 
CALCULATED BY A COMPUTED 
QWT~T INSTRUCTION 

TRIGGER T~E EOL BRANCH 

BIT MASK FOR INSTRUCTION 

HP-IB Output/Input Drivers 
10 ! 980:34A HPIB CARD DRIVER 
20 
:30 ON KEY #0 GOSUB Out~~t 
4li C~f·~ t<E\' #1 C;Cc::!JE: Er~i:.E"r-· 

70 PRItH 
;:;~) PRItH 

120 
1:3~3 F1F~Ir'4T ;;~=;\:t'~TA~:<: 

i4~3 

< Ci'jIl! > 
<DATA!> 

::;TRH4G TO OUTPUT 
STRING TO OUTPUT 

<DATA!> ] )!! 

FRIt·H 
PRIr·H 
FR Ir·.fT 
PRHH STRING VARIABLE TO HOLD DATA READ 

22~::; FIF:~If'4T Llf'~(5);IIF'('E'==':=' kE':: .. = #6 tc: E"::.::it.i; 
2::::(1 IfI::;F: ::F'('e':::-:::. c:i]r·{Tlf·~ljE tc: E·>::E·ct~t.E· f)r-·C:l;lr--.:iffi:: 

240 PAUSE 
.~ '-"-::-'1 
.a. :_':_'; ; 

250 POSSIBLE ERRORS: 

29(1 
::::O~3 

164 

501 

CARD WAS NOT AN HPIB CARD 
·:::U·iD!> ~'~A::; t·40t·4-t·1ULL BUT THE CAPD ~'~A::; [·DT ACTI'/E cm·nFOLLEP 
<IH=tTA$> L;jA~:; t'4CH'~-r'~;JLL ~BIJT THE C:AF~I! i1lff:; t'~ClT RC:TI\,iE~~ TALt:::EF:~ 

<VAR!> WAS SPECIFIED BUT THE CARD WAS NOT ACTIVE LISTENER 

INTEGER Select code 
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350 
36(1 
:::7~71 

ItWUT "HF'1B :::ELECT CODE?",:::elE·ct. code 
PfUNT "t:::E\' 0 - 'OUTPUT . kE\' 1 -= HHER 
DE;P "IDLE" 

3:::(1 G(HO 370 
396 Otft.put: C;OSUB L i nptH:._cmd 
400 L1HPUT "DATA TO SEt-m?", D.3.t .. 3.$ 
4HJ ICALL Hpi b output C::e 1 ect COdE', Cilld$. Dat.3.$) 
420 PPIHT II - DATA SEn =="; IL3.t .. ~$ . 
4:30 PETUPH 
440 Ent.E·t-·: GC(;:UB L inpt~t. cmd 
450 1CALl Hpib E·nt.€r(SETect code.Cmd$"V.3.r·$) 
460 PPIHT" - DATAPEAD -;11; "/a;-'$ . 
470 F.:ETUF.~H 

4:3£1 
4'3(1 L i nput_Cflld: LHWUT "COt'1t'1ANII B\'TES'-::'", Crnd$ 
501.) PETUPH 
51[1 
52~3 

5:30 
540 
551.) 
56(1 
570 
5:::6 
59~} 

60(1 
611.) 
620 
630 
640 
650 
660 

6:::0 
69(1 
700 
7H3 
72£1 
7:30 
740 

76(1 
77(1 

790 
:::60 
::::10 
826 

::::40 
85(1 
::;:6(1 
;:;:{(1 

:3:30 
:::9~3 

'3(j(1 

91(1 
920 
930 
'3*3 
'35[1 

.3.:::' t.: SUB£::-:; I T 
1SOUPCE 
ISOUPCE 

t·mN Hpib 
E:<T Get_'.)a l lJe. Put 

I :30URCE Cmel: BSS 81 
ISOUF.:CE Data: EOU Cmel 
I SOURCE Se 1 E'C t code: BS::;: 
I S()UPCE P.3rrl~pt. t-· : BSS 
ISOURCE Lf: EQU 16 
ISOURCE Cr: EQU 13 
I SClIJRCE ::;: ta t us i : 
I::;;OUPCE St.:itu:::.2: 
I :30URCE St.3. t '-4:::.3: 
I :30UPCE ::;:t.3. 1:. u:::.4: 
I:::OURCE ! 
I SOURCE Out_FHt-·rn: 
ISOURCE 
I SOURCE 
I::;:OURCE P d3.ta: 

BSS 
BSS 
B::;S 
B:3::: 

:::UB 
nn 
STF.: 
::;TR 

ISOURCE Hpi b_output : LDB ==Out p3.t-·fII 
I SOURCE J::;; t'1 Hp i b:= :::·€·t up 
I:30URCE 
130URCE 
I ::;OUF.~CE Nc~out put: 
ISOURCE 
I SOURCE 
I SOURCE 
I::;;OURCE 
I SOURCE 
ISOUPCE 
I::;OURCE 
ISOURCE 
r30URCE 
I:::IJUPCE 
ISOUPCE 
I SOURCE 
ISOUPCE 
I SOURCE 
I SOURCE 
E;OUF.:CE Data_loop: 
I:::OUF.:CE 
ISOUPCE 
I SOURCE 
I::;;OURCE 
I::;OUPCE 
I::;OUF.:CE Ent_p3.nlf: 

LDA Out_p3.nn 
CPA =2 
F.:ET 
LDA == It3. t .. 3. 
LD:£: ==P d3.ta 
J::;:t'l GE·t '· ... a 1 t~E' 
LItA It3. t.3. 
SZA Ho output 
JSr'1 Ht:;rt~::::t:.-3.t tE 

LDA St.:3. t- u:::.4 
At·m =4ffB 
RZA .;.:-+:;: 
lDA ==5(il 
JSt'1 En-·ot-· E'>:: it 
LItA ==IL3.t.a +1 
SAL 1 
STA C 
CBL 
SFC .;.:­
HBC P4,I 
DSZ It3.ta 
Jt1P IL3.t.3. 1,xlF' 
RET i 

<E\' 6 - £::-::I Til 

1.).3.1IJE·, Et-·t-·or-· E->::i t-
. -

! ::;TF.~IHG TO HOLD CND B'lTE::; 
STR I HG TO HCILD DATA B,,!'TE::;; 
I HTEF.~FACE SELECT CODE 
POHnER TO PAF=:N PSEUDO OPS 
EOUATES 

4 ~,~ORDS TO COt-HA I t·~ ::;TATU::; 
BYTES FPOM 98034 

IS THEPE A DATA PAPAMETER? 

NO, RETURH TO BASIC 
'lES, FETCH IT 

CHEel-::: FlTE COUHT 
I F ZEF.~O , DO t·KlTH I t·iG 
MAKE SURE HE ARE AIlDF.:ESSED 
TO TALK 

ELSE G1' .... E EPPOR 56i 

ELSE COf'1PUTE B'y'TE POINTER 
SO L·JE CAt'4 i·n THDRA~·J B'r'TE::;; 
FROt'1 THE ::;;TRI t·iG 

L,JA I T FOR CAFW 
! OUTPUT A :£:\'TE 

SEE IF ItOHE HITH STPING 
I NO 
I DONE, SO GO BACK TO BASIC 



'3'30 
1 ~Xi~) 
10H3 
102~) 

1(13~) 

1040 
le50 

1070 

1100 
IUD 
112(1 
1130 

1150 
1160 

li80 

1210 
1220 

124·0 
1250 
1260 
i27~3 

12:::0 
12:3~3 

13~30 

1310 
132(1 
1:3:30 
1:3*:1 
1350 
1:360 
1370 

1:3'30 
1400 
1410 

1440 

i500 
5i0 
520 

540 
55~~1 

56~3 

570 

I::;OURCE 
ISOUF:CE 
I::;OURCE Ent '.).::1.1.-.: 

E;OUPCE 
ISOUPCE 
ISOUPCE 
ISOUPCE 
I~;OUF.:CE 

I SOURCE 
ISOURCE 

ISOURCE 
I::;OUF.EE 
ISOURCE 
I::30URCE 
I::;OURCE 

1r-4T 

SiR 

. .T:;N Hpi b :;:.e1:. up 
LDA =Ent.=parm 
CPA 
RET 
J::;N 
LIlA 
At·m 
PZA 
LIlA 

-.-~ -:::,. 

Hpi t~:::.t.atu:::, 
St..a. t. u:::.4 
=20:B 
*+:3 
=502 

.JSN Er'r-'m-' cd t. 
LIlA =0 
::;TA Iia.t.a 
LIlA =Ila.t..a. 
SAL 
ADA =1 
STA C 

I SOUF:CE CBL 
ISOURCE Ent.Er lOop: SFC * 
I SOiJPCE 
ISOURCE 
ISOijPCE 
ISGUPCE 

I SOURCE 

I:30I.JPCE 
ISOI.JRCE 
I SOURCE 
ISOURCE Ent. dene: 
I SOURCE 

I SOURCE 
ISOiJRCE 

LIlA F.:4 
:3FC * 
LIlA R6 
CPA =C:r' 
JNP Ent er' 100p 
CPA =Lf 

ISZ Ita.ta 
.Jt;lP Ent E'r' 1 ClOp 
LIlA =It::i:t..a. 
LDE: =Er-It '.).a.r· 
.JSH Ptrt. !.).a. h~E" 
RET 

Hi=' I B ~3ETUP POUT I HE 

I/O Sample Programs H-17 

CALL SETUP ROUTINE 

IS THERE A DATA PARAMETER? 

HO~ THEN I ''II Dm·iE 
NAKE SURE I "','1 A L ISTEt-~ER 

CLEAR DATA STF:1HG CDUt·nEF: 

SET UP B\'TE POI r-HER FOP DATA 

! ~4AIT FOR CARD 
START ACCEPTOR HAt·mSHAKE 
~'JAIT FOP DATA 
READ DATA FF:ON CARD 
I ::; I T A RETUFt.J? 
IF SO, IGNOF::E IT 
IS IT TEPNINATOF.:? 

ELSE PUT I:\'TE HHO :=;TfHHG 
BUNP STPIHG LEt~GTH 

! REPEAT FOR HE;'::T B\'TE 
RETURH DATA TO PAPAt'1ETER 

ISOUF:CE 
ISGURCE 

.t; ponns TO 3UB Pt:;EUIIO OP (Cot-HAINS PRPt'1 COUNT) 
1::' \'EF:~ I F'y' PAF~ANETEF~ COUHT >=2 

ISOURCE ! 
ISOURCE 

2::' FETCH SELECT CODE AND . '.,,'ER I F'r' CRF.:D I S A 98~3:34A 
:3) FETCH COHf'1At·m ::;TEING PAPANETEF.: At·m OUTPUT IT 

I SOURCE Hp i t~ :;:-E"1:. 'AjO: LDR B, I CHECK PAF.:t'1 COUt-H 

I~30UECE 

ISOUF~CE 

I::;OUPCE 
I::;OUF:~CE 

ISOU~~CE 

I:::OURCE 
ISOURCE 

I::;OURCE 
ISOURCE 
ISOUPCE 
ISOURCE 

ADA =-2 

LIlA =~:: 

J::;N Et-·t-·cr e::< it. 
ABE: -< 

::TB P.a.t-·fi·~Pt. r-' 

LDA 3elect. cedE" 
ADR =-1 
~;Af'1 ::;c E"n'-'Or-' 

ADA =-15+1 
SAN *+:3 

LIlA Select. code 

SKIP IF >=2 
IF <2~ G1\,'E EPROR :3 

PO I HT TO ::;ELECT CODE PAPH 

FE TC:i--! TT 
':'1 

CHECK PAf·.jGE FOR TO 14 

T ~ CiljT C)F F.:Rr··l!:;E ~ c; I ~~/E E~~F.:Ci~~ 

1131 
! SET UP PA AHD DO STRTUS 3EQ 

ON CARD TO VERIFY IT IS A 
9:::0:34A I tHERFACE 
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16(1~::) 

161["1 
1620 
163(1 
164;3 
16$] 
1660 
1670 
16:=::(1 
16'30 
17!-~10 

17H~i 

172C1 
1730 
1740 

176f1 
1 77~3 
17:=::0 

1:=::60 
187>3 
18;=::(1 
1:=::'30 
1'300 
1910 
1'320 
1'330 
1940 
1950 
1'360 
1970 
1 '3:::!(1 
1 ::f~~3 

2010 
2020 

2~~16~] 

2~~17~3 

20:=:;>~1 

209(1 
21~)O 

211 ~3 

2130 
2i40 

I:=:;OURCE 
I:=:;GUF.:CE 

I:=:;OURCE 
I:=:;OtWCE 
ISOUf<:CE 
ISOURCE 
I:=:;OUF.:CE 
I:::OURCE 

ISOUf<:CE 
I:=::CJURCE 

LDI: F'a,--m_pt r-­
ADE: =3 
LDA =Cmd 
.J::;t'1 Get 1.)-3. 1 ue 
LDA Cmd 
::;ZA t-40 C fi;d 
LDA ::;t-3. t u:.=-4 
AND =10~)B 

LDA =5.30 
JSr'l En--or- e::-::i t 
LilA =Cmd+1 
SAL 
STA i __ 

CBL 

NOW FETCH COMMAND STRING 

! SEE IF THERE I::: ANYTHING 
OUTPUT, IF NOT, SKIP 
MAKE :::URE I AM ACTIVE 
Cm-4TROLLER 

EL:::E GIVE ERROR 500 

ISOURCE Cmd_loop: SFC *" 
L.fBC R6, I 
I6Z Cmd 

I ::;C)UF::CE 
ISOURCE 
ISOURCE 

! SEND OUT CMD BYTE 
:=:;EE IF DU-E 

I t-KIT 'lET 
I ::;OURCE r-b end: 

.Jr'1P Cmd lOop 
RET I DCt-~E I 

E;OURCE ! 

I:30UPCE 
I~;OURCE 

I:=:;OURCE 
I:=:;CURCE 
I:=:;OUF.:CE 
ISOURCE I 

:::TATU::; :=::EOUEt-{CE FOR 9:=::034 CARD. r-KiTE THAT THE; SEOUEHCE 
COULD FORCE THE CARD TO VIOLATE THE IFC TIME SPEC::: IF 
THE FOLLOWING COHDITIGNS EXIST: 

1) CARD IS NOT SYSTEM COHTROLLER 
2) A HARDWARE INTERRUPT 0:CURS AFTER THE LDA R5 BUT 

BEFOF.:E THE D If<~ 
3) THE CONTPOLLER PULLS IFC AFTER THE LDA R5 BUT BEFORE 

THE DIP 
ISOURCE I THE OHLY ALTEPNATIVE TO THI::: IS TO DIR BEFORE THE LDA R5. 
ISOURCE ! THIS HOWEVER COULD COMPROMISE ANY SYNCH~JNUS INTERRUPT 
ISOURCE TRANSFER IH PROGRE:::S 
ISOURCE ! 
ISOURCE Hpib status:SFC *" 
ISOURCE LDA R5 
ISOURCE AND =60B 
ISOURCE CPA =60B 

Y'1P *"+:~: 

LDA =164 

( FOR EXAMPLE THE TAPE CARTRIDGE ). 

! GET THE CARD INTO 
IT/5 STATUS SEQUENCE. 
MAKE SURE IT IS A 98034 

'y'E:=:; 
IF NOT. GIVE ERROR 164 

I:=:;OUF.:CE 
ISOUf<:CE 
I:=:;OUf<:CE 
ISOURCE 
I:=:;OUPCE 
I:30URCE 
ISOUF.:CE 
I ~3CiJJF:~C:E 
I ;:;CiLJF~C:E 

.J::t'1 En--o~-- e:: it. 

ISOURCE 
I:=:;OURCE 
I ~=;CiLIF.:C:E 
I ~:;iJ!J~~C:E 
I:=:;OUPCE 
ISOURCE 

ISOUf<:CE 
ISOUF:CE 

~':;FC: *" 
DIP 
::;FC :.:. 

LIlA R6 
::::;TA :=:; t-3. t tE i 
5FC *" 
LIlA P6 
::;TA 5t-3. t !);::-2 

LIlA F.:6 
:::TA ::;t-.:i t- i):'=_:~: 

::;FC *" 
LIlA R6 
Elf? 
::;TA ::;t.3. t-l):.=-4 
RET 
Er·m Hpib 

(THIS IS THE CRITICAL TIME) 
I MADE IT, SO DI:::ABLE MY 

INTERRUPTS FOR THE REST OF 
I THE STATUS SEQUENCE. 
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Reai Time Ciock Exampie 

10 PROGRAM TO DEMONSTRATE USING THE CLOCK FOR INTERRUPTS 

-:ij-:- -:T;'.-:: 
i ne. ! i ~·iC. 

70 ASSEMBLY INTERRUPT SERVICE R~JTINE TRIGGERS AN END OF lINE BRANCH. THE 
80 1 EOl BRANCH ROUTINE CALLS AN ASSEMBLY ROUTINE TO ~JT THE TIME OF DAY 

1 i~J r:DELETE ALL 

150 ON INT #9 CALL Time 

410 

45~::i 

46f1 

560 

::::OURCE 
SOURCE 

EXT Error exit,Printer select,Print string 

PRINTER IS AND PRINTER WIDTH 

lIlA =164 IF NOT, GIVE ERROR 164 

LIlA =lSr-· SET UP ISR LINKAGE 
LDB =(10*256)+(1*16)+Select code 

IF ERROR, THEN JUMP 
EL~=;E 1:;1] :::TAf;:T ~JF: THE C:A~~:D 

IF DIDN~T GET RESOURCES 

SET UP C TO POINT TO STRING 
WHICH I WILL OUTPUT TO THE 
CLOCK TO PF-:~OGF:~Ar'l IT = 

B IS -(CHAR COUNT-i) 
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5'?-~::i 

600 

630 
64Ci 
650 

670 

700 

720 
7:;:0 

760 
770 

;:::30 
;::4C1 

.-."""",,-.. 
~=: i" =::.; 

::::;::0 
::::'30 

9:;:(1 
940 
950 
960 
970 
'3::::~) 

~)Otl 

010 
t12>3 
030 
O*~1 
t1::;~~1 

(160 
07e 
~~g:::o 

::;Ci~Jf?C:E 

~:~Ci fJ~:C: E 

:::;GUPC:E 
SGUPCE 

SCUPCE 

::;OU~:CE 

~:;OUPCE 

::;()U~:CE 

:::;OUI?CE 

1-"-:' :.::-.; 
.=Ii_li_ir:.l. __ c.. 

:::;OUPCE 
::;OUPCE 

~'~BC P4 ~ I 
:::;TA ~'? 

~~ I ~B Cit-it 1 c:c!r) 
L.DA =;200B 
::;TA P5 
fET 

LIlA = ... p 

STA P4 

LDA 
::;AL 
ADA =1 

::;TA ::;t. (. i (i';i 
:::;FC '* 

SCUPCE L.DA R4 
~=:CjfJ~:C:E F.:.::-.::a.,j_l ()c::f): ~:;TA R7 
':;OUF.:CE 
:30UPCE 
::;OUF.:CE 

.Jl'lP Re.3.d 1 ·:,c·p 

! SHOVE NEXT ByrE UU: IU LHkD 
TRIGGER HANDSHAKE 

I LCGP UNTIL. DONE 
ENABLE THE CARD TO INTERPUPT 

FETCH TIME FPOM CLOCK 

! UuY~ .•• CARD WENT DOWN 

IT TO GIVE ME THE TIME 

SET UP C TO PUT TIME OF DAY 
DATA INTO STRING 

I CL.EAR THE STRING COUNT 

I HAlT FOR CARD 
START INPUT OPERATION 
TRIGGER HANDSHAKE 
~'~A I T FOR CARD 
GET THE NEXT BYTE 

CPA =Lf I TERMINATE ON LINEFEED 

SOURCE 
:::;OUPCE 
::;CURCE 

~:;CiljF::C:E 

:::OUPCE 

SOURCE 

::;OUPCE 
SOURCE 

.Jr"1F' C;c;t t i ffiE" 

PBC A~ I 
I=::;Z ::;t.r-·j niJ 

3SM Printer ~p:ect. 
::::TA 01 d_p i 
~:;TE: ~) 1 ij_t=ii.,J 

3SM Printer select. 

i EL.SE ~jT CHARACTER INTO 
STPING AND BUMP COUNT 
PEPEA! 

DC THE Pf:HH 

JUMP IF MEMORY OVERFLCW 

RET I RETUPN TO BASIC 

LDA 
JSr'1 

-.-~ 
-.~' 

LIlA =0 

I AND GIVE EPRCP 2 

I SIGNAL. CARD THAT WE GOT THE 
I INTERPUPT BY DISABL.ING AND 
! THEN RE-ENABLING THE CARD 
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170 
! TRIGGER EOL BRANCH 

30URCE LDA =i03E: 

220 
DIR 
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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 Dem­

onstration Cartridge (HP part number 11141-10155) 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 (~) has been chosen to indicate the end 'of the typing aid. All blanks a.~2r tr e start of 

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

1 The commented source for the chess program is contained in file CHESS. 

1-1 
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Key Typing Aid 

o 
1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

19 

20 

21 
22 

23 

24 

25 

I ::;CtJPCE ~ 

I::;CUPCE ~ 

I::;CUPCF ~ 

~:; ~=i;_ i:::····r··· ~ - ir: _. -
CLEAR :;ET n ;;~ LINE 

CLEAR L 
... 
iHli .. ;;~ LINE -

§ ::;A\, n- .. ;;~ LINE C. 

§ ~:;TCi~~E .. ;;~ LINE 

CLEAR :····:1 ... 
~ LINE Ci.i .i. i 

CLEAR 
LINE 

CLEAR 
LINE 

CLEAR 
LINE 

CLEAR 
LINE 

CAT .. ;;~ 

(used by other keys) 

(used by other keys) 

!~ 

(use only after using keys 9 or 11) 

Typing Aid 
Starting Position 

11 

11 
11 

home 

home 

home 

home 

1,1 

home 

home 

home 

home 

home 

home 

home 

home 

home 

home 

home 

home 

home 

51 

home 

current - 1 

Final Cursor 
Position 

31 
19 

21 

7 (over second quote mark 
in insert character mode) 

6 

11 (over second quote mark 
in insert character mode 

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 

6 (over second quote mark 
in insert character mode) 

6 

9 

12 

13 

8 

8 

11 

53 

18 (over second quote mark 
in insert character mode) 

current + 4 (over second 
quote mark in insert 
character mode) 
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.. ypmg rdu T A 0"" r:- o 1 r-
r inal ""UfSOf 

Key Typing Aid Starting Position Position 

26 ~:t~-· CD home 

(use before keys 10 or 11) 

27 t<E\'! current - 1 current + 4 (over second 
(use only after using Keys 9 or 11) quote mark in insert 

character mode) 

28 :Ta current current + 2 

29 ~Fa current current + 2 

30 
CLEAR f-) ~_i F:~ (~ E:: ;;;;a home 8 (over second quote mark LINE 

in insert character mode) 

31 
CLEAR (=: ~~ t~: F,-r t::: .... a home 9 (over second quote mark LINE 

in insert character mode) 



1-4 Demonstration Cartridge 



"-= 

6 

0: .-: 
l . . .:= 

14 

Appendix J 
Error Messages 

Mainframe Errors 
Missing ROM or configuration error. Also, check to see if all option ROMs are 

installed properly. 

Memory overflow; subprogram larger than block of memory. Also check to see 

if your arrays are too large to fit in memory. 

Line not found or not in current program segment. Check the spelling of line 

labels and line identifiers. 

Improper return. Branched into the middle of a subroutine. 

Abnormal program termination; no END or STOP statement. 

Improper FOR/NEXT matching. 

Undefined function or subroutine. Check spellings. 

Improper parameter matching. Check the parameter lists in SUB and CALL, 

and DEF FN and FN statements to see if they match in number and type. 

Improper number of parameters. Check the number of arguments used in an 

FN or CALL reference. 

String value required. 

Numeric value required. 

Attempt to redeclare variable. Once a variable name has been declared in a 

DIM, COM, REAL, SHORT or INTEGER statement, it can't be redeclared in 

that program segment. 

Array dimensions not specified. You must dimension the array, either 

explicitly or implicitly. 

Multiple OPTION BASE statements or OPTION BASE statement preceded by 

variable declarative statements. 

Invalid bounds on array dimension or string length in DIM, COM, REAL, 

SHORT or INTEGER statement Strings can't be longer than 32 767 charac­

ters. The range of array subscripts is -32 767 through 32 767. 

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

array. Check for wrong number of subscripts in an array reference. Check any 

matrix multiplication for proper sizes. 

Subscript out of range. 

Substring out of range or string too long. Check substring specifiers against 

length of string. 

Improper value. Check numbers being entered, especially their exponents. 

Integer precision overflow. The range is -32 768 through 32 767. 

Short precision overflow. Short-precision numbers have six significant digits 

and an exponent in the range -63 through 63. 

Real precision overflow. Full-precision numbers have twelve significant digits 

and an exponent in the range -99 through 99. 

Intermediate result overflow. 

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

Magnitude of argument of ASN or ACS is greater than 1. 

Zero to negative power. 

Negative base 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 = O. 

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

required. Check any use of VAL function and its argument. Check for correct 

spelling of variable name. 

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

Referenced line is not IMAGE statement. Check the line identifier in the 

PRINT USING statement. 

Improper format string. 

Out of DATA. Make sure READ and DATA statements correspond. Use RE­

STORE if appropriate. 
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Error Messages J-3 

EDIT string longer than 160 characters. Try using a substring. 

I/O function not allowed. TYP and other I/O functions aren't allowed in any 

i/O statement like DISP or PRINT. Place the value into a variable. 

Function subprogram not allowed. An FN reference isn't allowed in any I/O 

statement, or in redim subscripts. Place the value into a variable. 

Improper replace, delete or REN command. SUB and DEF FN can only be 

replaced by another SUB or DEF FN. They can only be deleted if the rest of 

the corresponding subprogram is deleted. A renumbering may cause out-of­

range line numbers if completed, so an error occurs; check increment value. 

First line number greater than second. 

Attempt to replace or delete a busy line or subprogram. Typically, this is 

caused by trying to delete an input statement that is still requesting values. 

Matrix not square. The dimensions of an identity matrix or of one used to find 

an inverse or determinant must be the same size. 

Illegal operand in matrix transpose or matrix multiply. The result matrix can't 

be one of the operands. 

Nested keyboard entry statements. 

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

Check line numbers in SAVE against program in memory. 

Subprogram COM declaration is not consistent with main program. Check 

number, type and dimensions of variables. 

Recursion in single-line DEF FN function. Only subprograms can be called 

recursively. 

Line specified in ON declaration not found. 

File number less than 1 or greater than 10. 

File not currently assigned. Execute an ASSIGN statement for the file, or check 

the accuracy of the file number used. 

Improper mass storage unit specifier. Check the values of the select code, unit 

code and controller address. 

Improper file name. A file name can have 1-6 characters and can't contain a 
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Improper file name. A file name can have 1-6 characters and can't contain a 

colon, quote mark, NULL or CHR$(255). 

Duplicate file name. Choose another name or PURGE the old one. 

Directory overflow. There is a maximum number of files that a mass storage 

medium can hold. A file will have to be removed to add another. 

File name is undefined. Check the spelling. 

Mass Storage ROM is missing. Check to see that the ROM is installed properly. 

Improper file type. Use LOAD for PROG files, ASSIGN and GET on DATA 

files and LOADKEY for KEYS files. 

Physical or logical end-of-file found. Attempting to READ# or PRINT# past 

the end of the file. Compare the data list to the file size. 

Physical or logical end-of-record found in random mode. Compare the data 

list to the record size. 

Defined record size is too small for data item. You can either PURGE and 

RE-CREA TE the file with longer records or regroup the data being recorded. 

File is protected or wrong protect code specified. Check to see that the protect 

code is included and spelled properly. 

The number of physical records is greater than 32 767. That's the limit; use 

something smaller. 

Medium overflow (out of user storage space). A file can't be set up because 

there isn't enough space. Use another medium or purge unwanted files. 

Incorrect data type. You can't use GET on a DATA file that doesn't contain a 

program. Use TYP to find out what kind of data the computer is trying to be 

read. 

Excessive rejected tracks during a mass storage initialization. The medium 

can't be initialized. If the medium is a flexible disk, use a different one. If the 

medium is a hard disc, call your HP Sales and Service Office for assistance, to 

determine whether there has been a hardware failure. 

Mass storage parameter less than or equal to O. Check values of variables. 

Record numbers, record lengths and number of defined records must be posi­

tive numbers. 
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Error Messages J-5 

Invalid line number in GET or LINK operation. Check line numbers. May be 

trying to LINK to file that doesn't contain a program. 

Format switch on the disc off. Turn it on. 

Not a disc interface. Check mass storage unit specifier. 

Disc interface power off. Turn it on. 

Incorrect controller address, controller power off, or disc time out. Check mass 

storage unit specifier; make sure controller is on. 

Incorrect device type in mass storage unit specifer. 

Drive missing or power off. 

Disc system error, type F. 

Incorrect unit code in mass storage unit specifier. 

Disc system error, type IP. 

Reserved for future use. 

Cartridge out or door open. Also check to see if interface is connected prop­

erly. 

Mass storage device failure. Possible power failure. 

Mass storage device not present. Check mass storage unit specifier. 

Write protected. Check the write-protection device on the medium or drive. 

Record not found. There is a bad spot on the medium. 

Mass storage medium is not initialized. 

Not a compatible tape cartridge. 

Record address error; information can't be read. Hardware failure. Check for a 

dirty read head. 

Read data error. Hardware failure. Check for a dirty read head. 

Check read error. 

Mass storage system error. 

Reserved for future use. 

Item in print using list is string but image specifier is numeric. 

1 See the Mass Storage Techniques Manual. 
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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. 

ON KBD or TOPEN not allowed in subprogram. 

Reserved for future use. 

Plotter type specification not recognized. Check spelling of "GRAPHICS", 

"9872A" or "INCREMENTAL". 

Plotter has not been specified. Check select codes. 

No graphics hardware installed in the System 45B. 

LIMIT specifications out of range. 

98036 card improperly configured. 

TDISP not allowed unless peripheral keyboard active. 

TOPEN is active on another select code. 

Reserved for future use. 

Improper select code. 

A negative select code was speCified that does not match present bus address­

ing. 

Parity error. 

Either insufficient input data to satisfy enter list, attempt to ENTER from 

source into source or enter count exhausted without linefeed. 

Integer overflow, or ENTER count greater than 32 767 bytes or 16 383 words. 

Invalid interface register number. (Can only specify 4-7.) 

Improper expression type in READIO, WRITEIO, or STATUS list. 

No linefeed was found to satify % ENTER image specifier, or no linefeed 

record delimiter was found in 512 characters of input. 

Improper image specifier or nesting image specifiers more than 4 levels deep. 

Numeric data was not received for numeric enter list item. 

Repetition of input character more than 32 768 times. 
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Error Messages J-7 

Attempted to create CONVERT table or EOL sequence for source or destina-

tion variable which is locally defined in a subprogram. 

Attempted to delete a nonexistent CONVERT table or EOL sequence. 

I/O error, such as interface card not present, device timeout, interface or 

peripheral failure (Interface FLAG line=O.), stop key pressed or improper 

interface card type. 

Transfer type specified is incorrect type for interface card. 

A FHS or DMA transfer with no format specifies a count that exceeds th size of 

the variable, or an image specifier indicates more characters than will fit in the 

specified variable. 

A NOFORMAT FHS or DMA type transfer does not start on an odd numbered 

character position, such as A$[3]. 

Interface status error, TRL Character or an EOI was received on an HP-IB 

Interface before ENTER list or image specification was satisfied. 

Reserved for future use. 

Improper argument for OCTAL or DECIMAL function or assembled location. 

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. 

IOUMP specification too large. Resulting dump wouid be more than 32 768 

elements. 

Routine not found. 



J-B Error Messages 

207 

211 

·"-1 -: .-: 

::::'1. . .:= 

Unsatisfied externals. 

Missing COM statement. 

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

ments. 

Insufficient number of BASIC COM items. 

Reserved for future use. 

Binaries not allowed in LOAD SUB file. Do LOAD, SAVE, SCRATCH A, GET 

and STORE on the file to get rid of binaries. However, the loaded program 

may not run after the binaries are removed. 

Volume not mounted. Mount it and execute a VOLUME DEVICES ARE state­

ment. 

Operation not allowed on tape. Only the BKUP file used in DBBACKUP and 

DBRECOVER is allowed on tape. 

Bad status array. It must be defined as integer precision with ~ 10 elements. 

Check spelling and current size. 

Improper data base specified or data base not open. Improper name, or per­

forming data base operation with invalid name. 

Data set not found. Check set name or number and make sure it is on the 

volume specified in the schema. 

Reserved for future use. 

Data base requires creation. Perform a DBCREA TE. 

Reserved for future use. 

Volume name not part of data base. Check spelling. 

Out of available memory for a DBOPEN, DBBACKUP or DBRECOVER. Out 

of read/write mem<;>ry if executed from main program. Out of special area if 

executed from subprogram, so perform the DB OPEN in the main program. 

Improper or illegal use of maintenance word. Check spelling and leading or 

trailing blanks. 

Data set not created. 

Reserved for future use. 
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Error Messages J-9 

Improper backup file. In DBRECOVER, backup file has incorrect information 

in header or no primary DBBACKUP / RECOVER currently in progress (for 

secondary operation). 

Incomplete backup file. More than one volume in backup; probably mounted 

in the wrong order. Start the recovery over. 

Improper utility version number in root file. Rerun Schema Processor to gen­

erate new root file. 

Corrupt data base - must purge and redefine. Purge root file and run Schema 

Processor. 

Corrupt data base - all sets require erasure. 

Data sets cannot be re-created without root file. 

Operation not allowed while DBOPEN current. Perform a DBCLOSE mode 1. 

Improper set list in DBBACKUP, DBCREATE, DBERASE, DBPURGE or dup­

licate sets in the set list. 

Reserved for future use. 

Required data set root file not mounted. Mount it and perform a VOLUME 

DEVICES ARE. 

Referenced line not a PACKFMT statement. Make sure line identifier is correct 

and that it references a PACKFMT statement. 

Reserved for future use. 

Insufficient length in a PACK statement, or insufficient current length in an 

UNPACK. Insufficient length in a DBBACKUP or DBRECOVER statement. 

List length> 32 767 in PACK or UNPACK. Array in PACKFMT too large. 

Make sure it is the correct variable; redimension if necessary. 

Numeric conversion error. Improper real number found. Check PACKFMT to 

make sure a REAL or SHORT variable, not INTEGER is being unpacked. 

UNPACK requires a source string of greater length. 

Reserved for future use. 

CCOM area not allocated 

Not allowed when channel is active 
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CMODEL statement required 

Not allowed when trace is active 

Too many characters in CWRITE 

New CCOM size not allowed when channel is active 

98046 card failure 

Insufficient CCOM allocation 

Illegal character in CWRITE of non-TRANSPARENT data 

Not allowed for this CMODEL 

CCONNECT statement required 

Not allowed while Data Comm is suspended 

Improper CSTATUS array 

Reserved for future use. 

Lexical table size exceeds array size. 

Improper pointer array*. 

Non-existent dimension specified in MAT REORDER. 

Pointer array contains out-of-range subscript value. 

Pointer array length does not equal number of records. 

Pointer array is not one-dimensioned . 

Number of records (plus twice the number of secondary keys plus twice the 

number of substrings) exceeds 16383. 

Subscript extends beyond dimensioned maximum length. 

Subscript out-of-range in key speCifier. 

Starting location is an out-of-range subscript value. 

Lexical table is too small to include all characters. 

Main lexical table length plus mode section length does not equal specified 

table length. 

* This error occurs when data is lost in the process of reordering the array. If this error does not occur, it does not necessarily 
imply that the pointer array contains a permutation. 
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Array is not one-dimensioned or is not integer. 

Lexical mode section pointer out-of-range. 

Lexical table length exceeds 16383. 

Reserved for user. 

This error indicates a malfunction in the machine's firmware system. Contact your Sales 

and Service Office. 

I/O Device Errors 
Two error messages can occur when attempting to direct an operation to an I/O device that is 

not ready for use. A printer which is out of paper or no device at a specifed select code are 

examples. The first message that appears is -

I/O ERROR ON SELECT CODEs~ectcode 

If the condition is not corrected, the machine beeps intermittently and the following message 

replaces the first -

I/O TIMEOUT UN SELECT CODEs~ectcode 

The I/O device can be made usable by correcting the error (loading paper, or changing the 

select code, for example), then executing the READY# command -

F::EPD\'# select code 

This command readies the I/O device and the operation which was attempted is attempted 

again. The select code must be specified by an integer. 

If you get an I/O error on select code a and the printer is not out of paper, call your Sales and 

Service Office. 

In some cases, such as an interface which is not cOl'l:nected, READY # for that select code may 

not solve the I/O error. In this case, STOP should be pressed to regain control of the compu­

ter. Be sure to turn the power off before inserting an interface. After the problem is remedied, 

the operation or program can be tried again. 
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If you get an I/O error and you have an ON KBD statement in effect, you must press STOP to 

gain control of the computer. Otherwise, the READY# command will be trapped by ON KBD. 

CSTATUS Element 0 Errors 
Timeout before connection 

J. 1 Clear to Send line false or missing clock 

Channel MEMLIMIT overflow 

Illegal protocol from remote 

102 Input buffer overflow 

Internal buffer overflow 

Autodisconnect forced 

RETRIES count exceeded 

NOACTIVITY timeout 

98046 buffer overflow 

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. 



Error Messages J-13 

IMAGE Status Errors 
The following are possible values and meanings of the condition word (first element of the 

status array). After an error, the status array is as follows -

Element Description 

1 Condition word is non-zero 
2-4 No change 
5 DBOPEN mode 
6 Statement identification number 
7 Program line number 
8 0 
9 I Value of the mode parameter 
10 Integer-for system use only 

Each statement has an identification number. 

Condition 

Word Value 

--II 

-21 

Number Statement 

401 DBOPEN 
402 DBINFO 
403 DBCLOSE 
404 DBFIND 
405 DBGET 
406 DBUPDATE 
407 DBPUT 
408 DBDELETE 

Error Description 

Successful execution - no error 

Improper data base name; already have read/write access to the data base 

You may not open additional data bases; five are already opened 

Bad data base name or preceding blanks missing. Don't change the first two 

characters. Data base may not be open. 

DBPUT, DBDELETE and DBUPDATE not allowed in DBOPEN mode 8 

Bad password - grants access to nothing or not to that set. Check spelling. 

Data item, data set, or volume nonexistent or inaccessible. Check spelling and 

DBOPEN password. Volume references must be numeric for DBINFO. 
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.. _. ::::~ 1. 
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Detail data set required 

You lack write access to this data set 

DBPUT or DBUPDATE not allowed on Automatic Master. Check correctness 

of set reference. 

Improper mode in data base statement. DBGET mode 5 bad - specified data 

set lacks chains 

Item specified is not an accessible key item in the specified set. Bad @ 

parameter - must be ;; :~l ~ ;; or ;; ::~l ;; or ;;::~;;. 

Root file name in disc directory and name in root file are different. Make sure 

root file not moved or renamed. 

Root file version not compatible with current IMAGE/ 45 statements. Incorrect 

version of Schema Processor used. 

Data base requires creation 

Data or structure information lost. Data base must be erased or redefined. 

Cannot DBOPEN while a DBBACKUP or DBRECOVER is going on. 

End of file on serial DBGET; no entries following the current record. 

Negative record number on directed DBGET. Check record number and spel­

ling. 

Record number greater than capacity on directed DBGET. Check record 

number and spelling. 

End of chain encountered 

The data set is full 

No current record or the current record is empty; make sure that a current 

record is defined for this set. There is no chain for the key item value. There is 

no entry with the specified key value 

Broken chain. Must UNLOAD the data base. 

DBUPDATE will not alter a key item. Make sure correct key item values are in 

the correct places in the buffer string. 

Duplicate key item value in master not allowed. 
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Can't delete a Master entry with non-empry detail chains 

Buffer string is too small for requested data. Redimension if necessary. 

Argument parameter type incompatible with key field type (DBGET, mode 7 

or DBFIND) or current length of string argument is less than the string length of 

the key item value. 

Data set's volume is not on line; or set not created. 

Corrupt data base successfully opened in mode 8 

There is no chain head for path xx 

The automatic master for path xx is full 

The master data set for path xx is not on-line (Applies to DBPUT and DBDE­

LETE for detail data sets) 

Root file volume isn't mounted. 

Needed volume on-line; created data set xx isn't there 
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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 ~ontact your local HP Sales and Service Office. 

K-l 
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Appendix L 
9835/9845 Compatibility 

System 35 and System 45 assembly language programs are for the most part source code 

compatible. The exceptions to this are noted below. For example, a GET command can be 

used by a System 45 to retrieve source code which has been SAVE'd on a System 35, and vice 

versa. However, object code files (lLOAD, ISTORE) are not compatible. 

The following items specify the differences between the two assembly language systems. 

1. The following 9835/9845 differences affect source code compatibility -

• The 9845 has 9 Base_page temporaries; the 9835 has 50. 

• The absolute addresses of the routines within the ReI_math utility are different, and 

must be changed between the 9845 and the 9835. 

• The 9845 has two fewer return stack entries than the 9835. 

• The Get_info utility returns additional information when used with the 9845. The 

number of words returned depends upon the memory size of the machine used -

- 33 words for machines over 256K 

- 36 words for machines over 320K 

- 39 words for machines over 384K 

Additional space for this information may need to be reserved in assembly language 

programs which are moved to larger machines. 

• The Isr _flag link is not needed in the code that notifies BASIC of an interrupt, on 

the 9845. This link is used only in the 9835 code, and should be removed from any 

code run on the 9845. 

• The keyboards of the 9845 and 9835 differ. Keyboard and printer register opera­

tions differ also. (See the Assembly Language QUick Reference manual.) 

2. The 9845 has two additional Utilities, To_system and Print_no _If. 

3. The LINES option to the IASSEMBLE statement has been expanded on the 9845 to 

include a negative line number. If a negative number is used, no additional carriage­

return, linefeed characters are sent after each module has been printed. Of course, if the 

EJECT option has been specified, a formfeed character is sent after each page. 

L-l 
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4. The 9845 allows symbolic debugging (e.g., IDUMP Test) of all ENT and SUB symbols, 

regardless of whether they appear in assembled code or in ILOAD' ed code. The 9835 

allows symbolic debugging only if the symbols appear in assembled code which is in its 

original, unmoved position in the ICOM region. 

5. 10F and ION have been added as pseudo-instructions in the 9845 Assembly Language. 

They are used to control the automatic setting of indirect bits in generated code. 

6. Rel_ to _ sho returns 0 or an error number in the A register, for the 9845. 

Note that two processors are used in the 9845 and one is used in the 9835. (For non-ISR 

assembly language code, the two 9845 processors function together as a single unit to maintain 

compatibility with the 9835.) The advantages of two processors are -

• Overlapped 1/0 (in the OVERLAP mode) can in some cases bring about speed en­

hancements. 

• An ISR (interrupt service routine) can be executed simultaneously with a BASIC pro­

gram. 
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Subject index 

a 
AAR .................... 3:18;B:l,12-14 ASC declaration ................. 8:15;0:3 
Abortive access ..................... 7: 11 ASCII character set ................ A: 1-3 
ABR .................... 3:18;B:l,12-14 ASMB file-type .. , ............. 2:13,16,18 
ABS function ....................... 5:23 ASN function ....................... 5:23 
Absolute expression .............. 4:31,32 Assembled location ............... 1:5;0: 1 
Absolute location ............ 3:11;4:22,23 Assembling process .................. 4: 13 
Access: Assembly: 

abortive ......................... 7: 11 conditional, defined ............... 1:5 
asynchronous ................ 7:11,27 Execution and Development ROM .. 1: 1 
granting .................... 7:10-13 Execution ROM ................... 1: 1 
synchronous .................... 7: 11 ASSIGN ........... " ........... 7:39-42 

Accumulators: Asynchronous access ............. 7:11,27 
General ........ 3:2,12,13, 18;4:24;E: 1 ATN function ....................... 5:23 
map ............................. 3:3 

ACS function ........................ 5:23 
ADA ................. 3:13;5:2;B:l,12-14 
ADB ................. 3:13;5:2;B:l,12-14 b 
Addition: 

General. ........................ 3: 13 
BCD .......................... 5:9,10 
integer ....................... 5:1,2,3 

Address, machine ................... 4:34 
Addressing: 

General ......................... 3: 11 

B, defined ........................... 1:7 
Backplane ..... , ................... 7:1.2 
Base page ........................ 3:6, i 1 
BASIC: 

General .............. 2:2-7;6:18;8:7 
assembly language 

indirect ................ 3:12;7:18-21 
Alphanumeric raster ................. 10:2 
AND: 

instruction ........... 3:19;B:l,12-14 
operation ....................... 5:23 

ANY ......................... 6:6,24;C: 1 
Arguments: 

changing values of ............... 6: 18 
passing from BASIC ............ 6:3,12 
system information about ........ 6:7,8 

Arithmetic: 

extensions .............. 2:8;D:1-4 
assembly source entry ............. 2:9 
branching on interrupts .......... 7:27 
calling assembly language ......... 2: 1 
common ........................ 6:23 
comparison of expressions ........ 4:32 
comparison of operators .......... 4:33 
drivers ........................... 2:3 
end-of-line branches .............. 7:8 
labels ....................... 4:1,2,4,5 
passing variables .................. 1:6 

General .......................... 5: 1 relation to assembly language ...... 4: 1 

BCD .................. 3:23-25;5:1,8 
integer ...................... 5:1,2-6 
utilities .................... 5:1,21-27 

Arrays: 
changing values in ............ 6:20,21 
identifiers .................... 6:26,27 
obtaining information on ......... 6:8,9 
retrieving elements from ....... 6: 14, 15 
retrieving substrings from ...... 6: 16,17 
system information about .......... 6: 7 

routines ........................ 8:8,9 
subprograms ....... 7:32,40;8:9,12,13 
variables: 

General ................. 6:18;8:8 
structure ...................... 3: 8 

BCD: 
General ...................... 3:9;5:7 
addition ....................... 5:9.10 
arithmetic ............. 3:23-25;5:1,8 
division ................ 3:25;5:15-21 
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Math group .............. 3:10,23-25 
multiplication .......... 3:25;5:13-15 
normalization ............. 3:23;5:8,12 
registers ........................ 5:7,8 
rounding ........................ 5: 12 
subtraction ................... 5:9-10 

Beep signal ......................... 7:53 
BIN declaration ................. 8:15;D:3 
Binary Processor Chip (BPC) ........ 3:1,2 
Bit patterns and timings, machine 

instructions ....................... B: 12 
Blank lines, in listings ............. 4: 16,18 
Blind parameters ..................... 6:6 
Boolean operations .................. 3: 19 
Booth's algorithm ............... 3:13;B:4 
Braces (in syntax), explained .......... 1: 7 
Brackets (in syntax), explained ........ 1:7 
Branch group .................... 3:10,14 
Branching: 

General ......................... 3:14 
end-of-line ....................... 7:8 
interrupt, prioritizing .......... 7:30,31 
on interrupts ................ 7:27 -33 

Break points ......................... 8: 7 
BSS ....................... 4:8,26,30;C:l 
Buffers, device ............... 7:33-35,38 
Bus, I/O ........................... 3:26 
Bus cycles, I/O .............. 3:1,11;8:21 
Busy bits ................... 1:5;6:26-28 
Busy utility ............. 4:38;6,26-28;F:l 
Buzzwords . . . . . . . . . . . . . . . . . . . . . . . . 1: 5 - 7 
Bytes: 

General ..................... 3:20-22 
definition ......................... 1:5 
pointers ......................... 4:24 
retrieving from BASIC ....... 6:15-17 

c 
CALL ......................... 2:13;6:1,2 
CBL ................ 3:20-22;B:2,12-14 
CBU .................... 3:22;B:2, 12 -14 
CDC ................ 3:25;5:9;B:2,12-14 
CLA .................... 3:19;B:2, 12 -14 
CLB .................... 3:19;B:2,12-14 
Clearing full words .... " ....... 10:15-18 
Clock times ......................... B: 13 
CLR .................... 3:12;B:2,12-14 
CMA .................... 3:19;B:2,12-14 
CMB .................... 3:19;B:2,12-14 
CMX ............... 3:24;5:10;B:2,12-14 

CMY ............... 3:25;5: 10;B:2, 12 -14 
Code: 

object .......... 2:1-3,6-8,13;4:7,13 
source ............... 2:1-6;4:3 -6, 13 

COM: 
pseudo-instruction ...... 4: 12;6:24;C: 1 
statement ............ 2: 14;6:9,23-25 

Commands: 
EDIT ............................. 4:2 
SCRATCH A .................... 2:15 
SCRATCH C .................... 2: 15 

Comments, in assembly source ........ 4:5 
Common ........................... 6:23 
Compatibility, 9835/9845 .......... L:l,2 
Complement: 

one's ........................... 3:19 
ten's .......................... 5:9,10 
two's .................... 3:8,9,13;5:2 

Conditional assembly: 
General ...................... 4:13,19 
definition ......................... 1:5 
flags ........................ " .. 4:20 

Control codes, graphics ........ 10:5-7,11 
Control of indirection ............. 4:13,22 
Control registers .................... 7:2,3 
COS function ....................... 5:23 
CPA .................... 3:15;B:2,12-14 
CPB .................... 3:15;B:2,12-14 
Current page ...................... 3:6,11 
Cursor operations ............ 10:5,22-25 
Cursor types .................... 10:22,23 

d 
DAT .......................... 4:9,10;C:l 
Data: 

generators ................... 4:9 -11 
locations ..................... 8: 11,12 
structures ...................... 3:8,9 
types ........................ 3:8;7:48 

DBL .................... 3:22;B:2,12-14 
DBU .................... 3:22;B:2, 12 -14 
DDR .................... 3:26;B:2,12-14 
Debugging ...... 2:1,2;4:15,19,23;8:1-22 
DEC declaration ................ 8:15;D:3 
DECIMAL ...... 2:10;5:23;8:1,17-19;D:l 
Decimal Carry flag ........... 3:23,25;8:20 
Declarations: 

ANY ...................... 6:6,24;C: 1 
ASC ........................ 8:15;D:3 
BIN ........................ 8:15;D:3 
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DEC ........................ 8:15;D:3 ERRM$ .............................. 9:4 
FIL ....................... 6:4,24;C: 1 ERRN .......................... 5:23; 9:4 
HEX ........................ 8:15;D:3 
INT ....................... 6:4,24;C: 1 

Error exit utility ........... 4:38;9:3,4;F: 1 
Errorlabels .......................... 1:2 

OCT ........................ 8:15;D:3 Errors: 
REL ...................... 6:4,24;C:2 assembly-time .................. 9:1,2 
SHO ...................... 6:4,24;C:2 complete listing ............... J: 1-15 
STR .................... 6:4,5,24;C:2 mainframe ................... J: 1-11 

Defined record ...................... 7:43 messages: 
Demonstration cartridge ........ 1 :2;2:8;1:1 General ...................... 9:1 
Device buffers ............... 7:33 -35,38 assembly-time .......... 9:8,9;J:12 
DIR ................ 3:26;4:37;B:2,12-14 run-time ................... 9:5-7 
Direct memory access (DMA): IMAGE status ................ J: 13 -15 

General ....... 3:26;7:1,10-13,22-26 I/O device ...................... J: 11 
lockout time .................... B: 14 processing ..................... 9: 1-4 
registers .................... 4:24;7:22 run-time ...................... 9:1,2,3 
timings ...................... B:13,14 syntax-time ..................... 9: 1,2 
transfers .................... 7:23-26 EXE ..................... 3:27;B:3,12-14 

DISABLE ........................... 7:33 EXIT GRAPHiCS .................... 10:2 
DIV function ........................ 5:23 EXOR .............................. 5:23 
Division: EXP function ........................ 5:23 

BCD ................... 3:25;5:15-21 Expressions: 
integer ......................... 5:4,5 General ................ 4:31-33;8:31 

DMA instruction ..... 3:26;7:23;B:2,12-14 absolute ..................... 4:31,32 
DWtA string input example octal, defined ..................... 1:6 

program ..................... H: 12 -15 relocatable ...................... 4:31 
DMA string output example type of result .................... 4:32 

program ..................... H:I0-12 EXT ................... 4:12,33,34,37;C:l 
Dot matrix, explained ................. 1: 7 Extendflag ........ 3:13,15-17;7:17;8:20 
DROUND ........................... 5:23 Extended Math Chip (EMC) ......... 3: 1,2 
DRS .................... 3:24;B:3, 12 -14 External ............................ 4:33 
DSZ ..................... 3:16;B:3,12-14 
Dumps ............................. 8:14 

f 
e FDV ........... 3:25;5:17-19;B:3,12-14 

FIL ........................... 6:4,24;C:l 
EDIT ................................ 4:2 File marks ....................... 7:47,48 
EIR ................ 3:26;4:37;B:3,12-14 Files: 
EJECT option, IASSEMBLE ASMB-type ............... 2:13,16,18 

statement .............. 4:13,16,17;D:2 
Ellipses (in syntax), explained ......... 1:7 

descriptor .................... 7:39,40 
. names .......................... 2: 11 

ENABLE ........................... 7:33 OPRM-type ............... 2:13,16,18 
END pseudo- Flag line ..................... 3:26;7:4,5,6 

instruction ........ 2:5,11,12;4:7,12;C:l Flags: 
End_isr_high ..................... 7:9,10 Condition?ll assembly ............ 4:20 
End_isr_Iow ...................... 7:9,10 Decimal Carry ........... 3:23,25;8:20 
ENT ........................ 4:33,34;C: 1 Extend ......... 3:13,15-17;7:17;8:20 
Entry points ......................... 4:33 Overflow ....... 3:13,15-17;7:17;8:20 
EQU ..................... 4:12,26,28;C:l FMP ........... 3:25;5: 13 -15;B:3, 12 -14 
Equipment supplied .................. 1:2 FRACT ............................. 5:23 
ERRL ........................... 5:23;9:4 Full-precision numbers ...... 3:9;4:25;7:45 
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Functions: 
ABS ............................ 5:23 
ACS ............................ 5:23 
ASN ............................ 5:23 
ATN ............................ 5:23 
COS ............................ 5:23 
OECIMAL ... 2:10;5:23;8:1,17-19;0:1 
0IV ............................. 5:23 
OROUNO ....................... 5:23 
ERRL ....................... 5:23;9:4 
ERRM$ .......................... 9:4 
ERRN ....................... 5:23;9:4 
EXP ............................ 5:23 
FRACT ......................... 5:23 
IAOR ........ 2:10;5:23;8:1,17,19;0:1 
IMEM ..... 2:10;5:23;8:1,17,19,20;0:3 
INT ............................. 5:23 
LGT ............................ 5:23 
LOG ............................ 5:23 
OCTAL ... 2:10;5:23;8:1,17,18,19;0:4 
PI .............................. 5:23 
PROUNO ....................... 5:23 
RES ............................ 5:23 
RNO ............................ 5:23 
SGN ............................ 5:23 
SIN ............................. 5:23 
SQR ............................ 5:23 
TAN ............................ 5:23 
TYP ............................ 5:23 

FXA ................ 3:25;5: 12;B:3, 12 -14 

9 
Get bytes utility .. 4:38;6:12,15, 16,24;F: 1 
Get-elem bytes 

utility .. ~ ........ 4:38;6:12,16,17,24;F:l 
Get_element utility 4:38;6: 12,14, 15,24;F: 1 
Get_file_info utility ...... 4:38;7:40,41;F: 1 
Get_info utility ....... 4:38;6:8-12,24;F: 1 
Get_value utility ..... 4:38;6:12, 13,24;F: 1 
Glossary .......................... 1:5-7 
GRAPHICS ......................... 10:2 
Graphics: 

comprehensive example ........ 10:25 
cursors ..................... 10:22,23 
displaying ..................... 10:2,3 
exiting ........................ 10:2,3 
memory ....................... 10:3,4 
operations .................. 10:5-27 
operations, general algorithm ..... 10:6 
option .......................... 10: 1 

raster ......................... 10:2,3 
select code ...................... 10: 1 

Graphics hardware, checking for ...... 10:5 
Groups: 

BCO Math ............... 3:10,23-25 
Branch ...................... 3:10,14 
I/O ......................... 3:10,26 
Integer Math ................. 3:10,13 
Load/Store .................. 3:10,12 
Logical ...................... 3:10,19 
Miscellaneous ................ 3:10,27 
Shift/Rotate ................. 3:10,18 
Stack ........................ 3:10,20 
Test/Alter/Branch ........ 3:10,16,17 
Test/Branch ................. 3:10,15 

h 
Handshake string input example 

program ......................... H:3,4 
Handshake string output example 

program ......................... H:l,2 
HEO ........................ 4:18, 19;C: 1 
HEX declaration ................ 8:15;0:3 
HP-IB output/input drivers example 

program ..................... H:15-18 

• 
I 

IAOR ............ 2:10;5:23;8:1,17,19;0:1 
IASSEMBLE ....... 2:6,10;4:13,19,23;0:2 
IASSEMBLE ALL ............... 4:13;0:2 
IBREAK ........... 2:10;3:7;8:1,7-11;0:2 
IBREAK ALL ............... 8:1,12,13;0:2 
IBREAK OATA ............. 8:1,11,12;0:2 
ICALL ..... 2:6,10,13;3:7;4:34;6:1-6;0:2 
ICHANGE ............... 2:10;8:1,21;0:3 
ICOM ................. 2:6,10,13-16;0:3 
ICOM region .. 2:13-18;3:4;4:8,23,34;6:2 
10ELETE .............. 2:10,13,15,17;0:3 
10ELETE ALL .......... 2:15,17;4:23;0:3 
10UMP ............... 2:10;8:1,14,15;0:3 
IF conditional ....................... 4:20 
IFA ............................ 4:20;C:l 
IFB ............................ 4:20; C: 1 
IFC ............................ 4:20;C:l 
IFO ............................ 4:20; C: 1 
IFE ............................. 4:20; C: 1 
IFF ............................. 4:20;C: 1 
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IFG ............................ 4:20; C: 1 roT ~ ... n r it 4")"" n 4") "1 n "1 it 
C1n ......... ~:~o;'t:.) I ;0:.), lL; -l't 

IFH ............................ 4:20;C:1 EQU .............. 4:12,26,28;C:1 
IFP ......................... 4:20,21;C:1 EXE ............. 3:27;B:3,12-14 
ILOAD .............. 2:8,10,i2,18;4:7;D:3 FDV .... 3:25;5:17-19;8:3,12-14 
IMEM ......... 2:10;5:23;8:1,17,19,20;0:3 FMP .... 3:25;5:13-15;B:3,12-14 
Indirect addressing: FXA ........ 3:25;5:12;B:3,12-14 

General ................. 3:12;4:22,23 groups ...................... 3:10 
in ISRs ..................... 7:18-21 lOR .............. 3:19;B:4, 12 -14 

Indirection, control of ............. 4:13,22 ISZ .............. 3:16;B:4,12-14 
INORMAL ............ 2:10;8:1,10,13;0:4 JMP ............. 3:14;B:4, 12 -14 
Input cycle, explained ................. 3: 1 JSM ........ 3:6,14;6:9;B:4,12-14 
1/0: LOA .......... 3:12,27;B:4, 12 -14 

bus ............................. 3:26 LOB ........... 3:12-4;8:4,12-14 
bus cycles ................ 3:1,11;8:21 MLY ........ 3:24;5:18;B:4,12-14 
expediting ................... 7:53,54 MPY ............. 3:13;B:4,12-14 
group ........................ 3:10,26 MRX ..... 3:23;5:11,12;B:5,12-14 
interrupt ................... 7:1,7-21 MRY ..... 3:24;5:11,12;B:5,12-14 
operations, relation to busy MWA ....... 3:25;5:13;B:5,12-14 

bits ....................... 6:26 - 29 NOP ............. 3:27;B:5,12-14 
programmed ................ '" .. 7:1 NRM ........ 3:24;5:12;B:5,12-14 
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SHS ............. 3:15;B:9,12-14 XIF .................. 4:20,21;C:2 
SIA .............. 3:15;B:9, 12 -14 repeating ....................... 4: 12 
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Lockout times ...................... B: 14 
LOG function ....................... 5:23 
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reading from .................... 7:33 
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instructions ....................... 3: 1 
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OFF INT ................ 2: 10;7:32,33 
ON ERROR ..................... 9:3,4 
ON INT .......... 2:10;7:27,28,30-32 

TAN function ....................... 5:23 
Tape cartridge, Demonstration .. 1:2;2:8;1:1 
TCA ............... 3:13;5:2;B:10,12-14 
TCB ............... 3:13;5:2;B:I0,12-14 
Ten's complement ................. 5:9,10 
Test/ Alter/Branch group ..... 3:10,16,17 
Test/Branch group .............. 3:10,15 
Timings: 

clock ........................... B:13 
execution .................... B: 13, 14 
lockout ......................... B: 14 

To system utility ........ 4:38;6:28,29;F: 1 
Transfers, OMA ................. 7:23-26 



Two's complement ........... 3:8,9,13;5:2 
TYP function .................... ' .. ' .. 5:23 
Typing aids, demonstration cartridge. I: 1-3 

u 
UNL ........................ 4:15,19;C:2 
Utilities: 

General ...................... 4:36,37 
Arithmetic ................. 5:1,21-27 
Arithmetic, operand registers ....... 3:4 
Busy ....... '" ... 4:38;6:26,27,28;F:l 
Error_exit ............. 4:38;9:3,4;F:l 
Execution of ...................... 8:5 
Get_bytes ..... 4:38;6:12,15,16,24;F:l 
Get_elem _bytes 4:38;6:12,16,17,24;F:l 
Get_element .. 4:38;6:12,14, 15,24;F: 1 
Get_file _info ........ 4:38;7:40,41;F: 1 
Get_info ......... 4:38;6:8-12,24;F:l 
Get_value ........ 4:38;6:12,13,24;F:l 
Int_to_rel .............. 4:38;5:26;F:l 
Isr_access ........ 4:38;7:13,14,15;F:l 
Mm read start. .... 4:38:7:33-35:F:l 
Mm =read = xfer .. 4:38; 7 :33 -35,36~F: 1 
Mm _ write _start . ~:38; 7 :33,37 ,38;F: 1 
Mm_write_test ... 4:38;7:33,38,39;F:1 
Print_no_lf ...... 4:38;7:48,52,53;F:l 
Print string " 4:29,38;7:48,50-52;F: 1 
Printer select ....... 4:38;7:49,50;F: 1 
Put bytes ..... 4:38;6:18,20,21,24;F:l 
Put-elem bytes. 4:38;6:18,22-24;F:l 
Put-element .. 4:38;6:18,19,20,24;F:l 
Put-file info ........ 4:38;7:41,42;F:l 
Put-value ........ 4:38;6:18,19,24;F:l 
Rei-math .......... 4:38;5:21-24;F:l 
Rei-to int .......... 4:38;5:24,25;F:l 
Rel-to-sho ......... 4:38;5:25,26;F:l 
Reserved symbols ............... 4:25 
Sho to rei ............. 4:38;5:27;F:l 
To system .......... 4:38;6:28,29;F:l 
Writing ........................ G:l,2 

v 
Value checking .................. 8: 17 -20 
Variables: 

General .......................... 4:8 
BASIC .................. 3:8;6:18;8:8 
retrieving values from ......... 6: 12, 13 
value checking .............. 5:17 -20 

Subject Index 11 

w 
WBC .................. 3:21,22;B:II-14 
WBO ................. , 3:21,22;B:11-14 
Word: 

General ......................... 3:22 
defined .... , " ........ " ......... 1:7 
transfers ................... 3:12;B: 11 

Words: 
clearing ................... 10: 15 -18 
reading .................... 10:18-21 
writing .................... l0:11-14 

Write busy bit ....................... 6:26 
Writing full words .............. 10: 11-14 
Writing individual pixels ......... 10:7 -10 
WWC .................. 3:20,22;B:11-14 
WWD .................. 3:20,22;B:II-14 

x 
XFR .................. 3:12;4:29;B:II-14 
XIF ......................... 4:20,21;C:2 
XREF option, IASSEMBLE 

statement ..................... 4:13;D:2 



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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Comments Card for the Assembly Development ROM Manual 

Yourself 

1. VJhat is YOUi major application of your Series 9800 Desktop Computer? 

2. Which Series 9800 Desktop Computer do you have? 

o 9835A o 9835B o 9845B o 9845C 

3. What was your level of programming knowledge before you started using this manual? 

o none o beginner o intermediate o expert 

~---------------------------------------------------

• 'The Manual 

1. Did you have any difficulty in: 

understanding material in manual? 

applying that information? 

2. How would you rate the: 

areas covered 
depth of coverage 
examples 
indexing 
organization 
overall manual 

none 

o 
o 

excellent 

0 
0 
0 
0 
0 
0 

minimal 

o 

o 

good 

0 
0 
0 
0 
0 
0 

some 

o 

o 

fair 

0 
0 
0 
0 
0 
0 

What do you suggest we do to improve the areas that you consider weak? 

considerable 

o 

o 

poor 

0 
0 
0 
0 
0 
0 

~-------------~------------------------------------, 
I 

'The Method 

1. By which method would you have preferred to learn the use of your computer? 

o Present set of manuals 
o Manuals using programmed-learning approach 
o Training workbooks with corresponding tape cartridge 
o Manuals resident in computer's memory, accessible through the keyboard and displayed on the CRT 
o Training in classroom situation at Hewlett-Packard 

General comments: 

Name: __________________________________________________________________________________ _ 

Addr~s: ____________________________________________________________________________ ___ 
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L .. T 

Assembly Language ROM Errors 
Improper argument for OCTAL or DECIMAL function or assembled location. 

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. 

IDUMP speCification too large. Resulting dump would be more than 32 768 

elements. 

Routine not found. 

Unsatisfied external symbols. 

Missing COM statement. 

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

ments. 

Insufficient number of items in BASIC COM declarations. 

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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