








































































































































































/ ./ !f.: 

/ 

/ /•t : 

//:t: 

// * 
//' :+: 

/./ :t: 

// * 

/ / * 

/ / * 

/ / lf: 

// * 

PURPOSE THE MODULE 

RETURN APPROPRIATE FLAG VALUE FOR PSUEnO-OP'S 
' :·1ACRO ' , ·· t·lEND ', ' nm '. 

'USAGE 

COMPARE, 

MODULES REQUIRED 

ERROR 

* 
* 
... 
* • 
* 

* 

* • 

// 

EFLAG, 
ERROR, 
FLAG .. 

LUOUT.. 

RESULT, 

o. 
OL 

03. 
04 .. 
05} 
06 .. 

01 (1, 

i; 

// LOCALS 

// I tH T I ALI ZE ARRAY CHAR ITH CHARACTERS A. C, R, Q, E, H, D 

CHAF:E 8 J=Ol15 , 0101,0103,0122,0117,0105.0116.0104, 

/ / TEMPORARY VARIABLES. 
CHECK , 
I fC, 
KOUtH, 

j j 

// PROG9At1 

C0t1PARE , ? 

/' INITIALIZE TEMPORARY VARIABLES . 

/ / J UMP TO ELOO P IF COMPARIS ON I S FOR PSUEDO-OP END 

FLAG=O $ ELOOP . ; 

NN 

. .... 

; , .. 
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// J UMP TO CLOOP I F CO MPAR I SON I S FOR THE PSUEDO-OP MEND 

FLAG=0 1 S CLOOP. 

04~CHECK, 

ALO OP , 

/ / CH ECK FOR MACRO PSUEDO -OP , RETURN FLAG=0 IF SUCCESSFUL 
/ / 

KOUNT=CHECK S EXIT CO MPAR E. 
R E SUL T[ KOUNT J=CHA R [I ~ J S BLOOP. 

0 1<-FL AG, 

EX IT COt1PARE . 

BLO Or:· , 

KOUNT+01 .. KOUtH, 

If(+(ll<-If(, 

ALC•Or·. 

FLAG=01 IF UNSUCCESSrUL 

/ / CHECK FOR ~END PSUEDO-OP, RETURN FLAG=0 IF SUCCESSFUL 
, , FL AG =01 IF UNSUCCESSFUL 

CLO OP, 

0<-FLAG , 

0 4t-IK, 

0 3<- CH ECK, 

RESUL H KOU~lT J=CHAF.:[ I<OUrlT J $ DLO OP . 

. 0 1 ~FU~G. 

EXIT C0t1PARE . 

DLO OP , 

KO UtH+O 1 <-KOU~H, 

A LOOP . 

// CHEC K FO R END PSUEDO-OP, RETURN FLAG=0 IF SUCCESSFUL 
// FLAG=01 IF UNSUCCESSFUL 

ELO OP, 

O .. FLAG, 

0 3<-CHEC K, 
GLO OF' , 

KO UtlT=CHECK S E>< IT C•JMPAR E. 
R ESULTE KOUN TJ=CHA R (I ~ J $ FL OOP. 

0 l .. FLAG , 

~t::-:::.-..:-""· ._....,.. "'II;--

~if:-"' ~ .-~.:'·, 
.. ;-; .. \-

-. 
·--

i 
! 

t 
·' ~·- ::-r 

• l 
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-~--------------
.~.l ~ 

EX IT CO t1PARE . 

FLOOP · 

KOUHi+01d.: OUtH, 

GLOOP. 
EXIT C0~1PARE , 

o~ I K, 

S UBROU TINE. SitWT 

// ************************************************************• 

/ /:.+: 

// :.t: 

//* 

//:+: 

//* 

/ / * 

// :+: 

//* 

' '* // :t: 

PURPOSE OF THE MODULE 

TO SUBSTITUTE THE INDEX FOR THE MACRO DEFINITQN 
ARGUMENTS IN THE MACRO DEFINIYION BODY. 

US AGE 

SHlOL 

t'lODULES REOU I RED 

ERRCtP 
E:x:H: ACT 

// E~~TER~~ALS 

// 

// 

HLA , 
EFLAG , 
ERR OF:, 
EXTR AS T, 
L 
LUI ~lP, 
LUOUT, 
t·1ESSAGE, 
RE S ULT , 
SAHD, 
SOURCE , 
o, 
OL 
04, 
05 , 
06, 
0! o, 
01 10 , 
0144 , 
j i 

LOCAL S 
TEMPORARY VARIABLES 

I K, 
.ITnl P, 
j, 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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_!TnlP .. 
1( 0Ut·'T , 
*TAG .. 
''' D(•L'.AR=044, 
; _; 

// PROC.RAi·i 
S!t·~ OI : ? 

INITIALIZE TEMPORARY YARIA3LES . 
C +-! _. 

0~ I TEt·lP , 
Q.;.._t, 

O~JTEt·lP, 

BINTZ , 
/ / EXIT IF ERROR F LAG IS SET 

EFLA~=01 $ E ~ IT SINOT . 
OdTEt·lP, 
OHCOL! ;IT , 
OH-TAG, 

/ / EXTRACT THE MACRO DEFINITION ARGUMENT OF ASSEMBLY 
E)(TRACT , 
I =0110 S EXIT SINDT. 
RESULT[KOUNTJ=O S EXIT SINDT. 
RESULT[KOUNTJ=SAND $ SCHN. 
BltHZ. 

// RETRIEVE TdE IIIDt: >; FOR MACRO DEFINITION ARGU~1niT BY 
// SCAtm HlG THE ARGUt·1EtlT LIST ARRAY 'ALA' . 

SCA~l , 

ITEMP=0110 S BLOOP. 
f : OU~IT=05 $ E>~ CHA. 

RESULTCKOUNTJ=O S E X C~A . 

RESUL H f~ OU~IT J = ALA[ I TEt'IP J $ ALOOP . 
0::.-f<')Ut·lT ~JTE ~1P , 

- ' T E t1F' + 0 1 ._ .j T E t·lF' , 
.nEt·1P + I TE t·lP._ I : Et·1P , 
OH: OUt tT , 
SCAt·l . 

ALOOF' , 
KOUtH+O 1 H <OUIH .­
I TEt·1P+O HI TE i1F' .. 
SCAIL 

EXCHA , 
05-KOUtH<-J, 
I TEt·1P+J._ I TEt-1 P , 
I-01d K, 

// SUBSTITUTE INDE X FOR THE MACRO DEFINITION ARGUMENT . 
ALA[ I TEt1P hSOURCE[ I K J, 
I -KOU~ITH K, 

DOLLAR+-SOURCECIKJ, 
c:LOOP , 

811HZ . 
EXIT SHlO T , 

01+-TAG, 

//:t: 

//)to: 

SUBP.OUT I NE.. P '=:AR G 

P URPO S E OF THE MOD UL E 
TO PPEPARE t1ACRO DEF IN IT I Otl ARG Ut1 EtH LIST ARRAY WITH 
THEIR ASSOCIATED ~E LATI Y E POSITION IN THE STATEMENT 

us r.:.GE 

• 
"' 
* • 

1- . ---- ·-
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------ -- .. -----
. //:-t: 

// * 

/ /: ~: 

// * 

,.. /:f 

MODULES REQUIRED 

EF:"'~IJR 

E><TRACT 

/ /* ~~* * * *** ************** * * ** ********************************** 
// E>:T ERNAL S 

EFLAG, 
ERROR, 
EXTRACT, 

L 
LUHJP, 
LUOUT, 
~I ESSAG E , 

RESULT, 

SOUP CE, 

TAG, 
o, 
OL 
04, 
05 , 
01 (1, 

0110, 
; ; 

// LO CA LS 

// 'A LA ' - ARPA Y OF EIGYT Y WORDS FOR SAVING MACRO DEFINITION 
// ARGUM ENT SS WITH THEIR ASS OCIA TED RELATIVE POSITION . 

>~<ALA[ :3t] ], 
// TEMPORARY VAR I AB LES 

I TEr1c· , 
.J, 
KOUtH, 
>~<0 1 20 =012 0, 

; i 

/ / PROGP.Ar-1 

// INITIA LIZE TEMPORARY VARIABLES 

// 

/ / 

// 

O ~ITEMP , 

0 .:-.J, 
CHE CK, 

CHE CK FOR ARGUMENT LIST ARRAY LIMIT 
0 120 <ITEMP $ ALAFULL . 

EXIT IF ERROR FLAG IS SET 
EF LA G=0 1 $ EXIT PRA RG . 
OH~ OUtH , 

0.:- TA G, 
I =011 0 $E XI T PRARG . 

E>o:TR ACT THC: DU~IMY ARGUM EIIT S FROM THE SOURCE It~PUT . 
EXTRACT, 

* 
* 
* 
* 

-
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RESU LT[ KOUNTJ=O $ EXIT PRRHG. 

~ · STORE THE DUMMY ARGUMENT IN THE ARRAY ALA . 
ALO OP, 

~OUN T= OS I ADJUS . 

F' : ::;·uL H KOUN T J .. A L A ~ ITEt·1P J , 

KOUt-H+O 1 H~ O U ~H .. 

I TE~iP-t-0 1 ~I TE t·l P, 

ALOOP . 

, , SAVE THE INDEX OF THE DUMMY ARGUMENT IN THE ARRAY ALA. 
ADJUS , 

J~ALA[ I TEr'1P J, 

I TEt·lP+O 1._ I TEI'1P .. 
// INCREMENT THE INDE X FOR MACRO DEFINITION ARGUMENT . 

J+01~J , 

CHEC K. 

// PROCESS ERR OR CONDITION 
ALAFULL , 

04~~1ESSAGE[ 0 I 0 L 
ERF' OR, 

EXIT PRARG , 

SUB POUT I NE, SUBA RG 
''****** *************** ** ******** ********* ********************* 
/ / ~· 

''* ,,,., 
/,' * 

//-1' 

/ , .. , 
/ / of. 

/ / :+: 

// >!< 

/ / lof>: 

/ / >!< 

/ / >t' 

/ / :+: 

/ / >!< 

/ /* 

PURPOSE OF THE MOD ULE 

TO SUBSTITUTE MR CR O CALL ARGUMENTS FOR MACRO 
DEFINITION ARG UMENTS . 

USAGE 

SUBARG , 

MODULE S RE QUIRED 

ERF.:OR 
EXTRACT , 

/ / ~ >I< >I<>I< * * **>+'*'~<**** * ******* M *************************>I<>I<$>1<>1<>1<>1<>1<>1<>1<>1<>1< 
/ / EXTE Pt·;i-'tLS 

E: L M lK B LA~~ ~~ , 

DO LL AR, 
CO tt CL 
EFL AG , 
E F:RO~: , 

EXTRAC T, 
• I' 
ISC ~ 

* 
* 

* 
* 
* 
* ... 
... 
* 
* 
* 
* 
* 
* 

l : --------------------;~--~----~~----------~4~s~a~·~~sJ. ·. 
·~· .. .. t " 

• T 

' l 
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LUIH? .. 
LUOLIT .. 
~1 E SS :·iGE , 
RE SULT , 

S A~lr .. 
SFLAC., 
:::OLWCE , 
sn;pr, 
TAG, 
o, 
OL 

OHL 
0110 , 
j j 

// LOCALS 
// TEMPORARY VARIABLES 

I K, . 
I PTR, 
J PTF: .. 
KOUtH , 
KPTR, 

/ / TE MP- A TEMPORARY nRRAY FOR SAVING TE XT WITH MACRO 
// CALL ARGU MENTS SUBSTiTUTED FOR MACRO 
/ / DEFI NITION ARGUMENTS 

TEI·lP( 80 J, 
j j 

/ / PROGRA~l 

SUB AF.:G, ? 

// INITIALIZE TEM~ORARY VARIABLES 
0<- KOUtlL 
(1.;-! F'TP , 
O<c ._IF'TF.:, 
O<i-I , 
O<i-TAG, 

// BLANK FILL THE TEMPORARY ARRAY 'TEMP' . 
ZER O, 

KOUNT=0110 S ALOOF' . 
BLANKBLANK<cT~MP( KO UNTJ, 

KOUtH +0 1<-t<Oll ti T, 
ZERO . 

ALOOF' , 
// EXIT IF ERROR FLAG IS SET 

EFLAG=01 $ EXIT SUBAPG . ; 
01<-TAG , 
I <-JF'TR , 
0<-t<OUHT, 

// EXTRACT THE DUMMY ARGUMENTS OF THE INPUT SOURCE 
EXTF.:AC T, 
I <.-KPTR, 
RESULT(KOUNTJ=O $FINAL . ; 

// CHEC K FOR MACRO DEFINITION ARGUMENT 
F;ESU L H KOUtlT J=DOLLAR $ START . 

/ / CHEC K FOP SPECIAL CHARACTER 
SFLAG=O $ INTZl . 
I SC=CON CT $ SK IP! . 
RE SUL H f~ O U N T Jo.TEI'lP[ I PTR J, 
IPTR+ C: l<ciP TF.' . 

SKIP 1 , 
A LOOP . 

-'-­. ' 

/ / TRAN SFE R INPUT CHARCTER STRING FROM ARRAY SOURCE TO ARRAY 
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/ .. · : ii·lP 
Itl'TZ1 · 

JPTR=KPTR S INTZ2. 
SOU R C ECJPTRJ~TEMP[JPT~J • 
. JF'TR+O l.;.~IPTR .. 
I F' It< ·'· J i .;. I P IF; .. 
BLAN~SLRN K <-TEMP[!?TRJ. 

I tH"Z 1 . 
;NTZ2 , 

SOURr EC K PTRJ=BLANKBL~NK $SKIP. 
ALOOF' . 

Sr~ I P, 
SOURCECKPTRJ+TEMPCIPTR l . 
IP TR-i-01+IPTR . 
ALOOF'. 

START , 
/ / CO~PUTE THE POINTER TO MACRO CALL ARGUMENT IN STACK 

0+ I K, 
Q.;. .JPTR, 
I-01<-If<, 
SOURC ECI KJ•OS•JP TR. 
J PTR+02.;.JPTR . 
JP TF~ + S TKPT • J ~·T R, 
O+KiJUtH, 

BLOOP , 
SUBSTITUTE THE ACTUAL ARGUMENT OF THE MACRO C~LL SAVED IN 
THE STACI,:: 

SCJPTRJ=O S CLOOP. 
KOUNT=05 S CLOOP . 
S [ JF'TR HTEt1P: IPTR J .. 
IPTF:+01+IPTR , 
.JPTR+O 1.;.JPTR. 
n:•U'H+Ol<-f~ OUiH .. 
B!_ Oor:·. 

CLOO F' : 
o .;. f::outJT, 
SOURCE[ IJ=BL~NKBLANK S DLOOP . 
A LOOP . 

DLOOF', 
I PTF:+O 1.;. I PTR. 
ALOOF. 

ciNAL 
Q.;.JK, 
0 +-f(OlltH, 

, .. SAVE TH E ASSEMBLY LANGUAGE TE XT WITH MACRO CALL ARGUMENT 
// SUBSTI TUTED FOR MACRO DEFINITION ARGUMEN T IN ARRAY 
, , ·~;CJLJF~ CE' . 

/ / SOURCE. 
SETST , 

KOUNT=0110 $EXIT SUBnRG. 
BLANKBLANK<-SOURCECKOUNTJ, 
TEMPCKOUNTJ• SOURCECKOUNTJ, 
KOUtlT+O 1<-KOUtH . 
SETST . 

EX IT SUi3HP.G , 

SUBF:OUT I HE. EPR OR 
' ·' ·~· ~ ~··?*******~**~****************************************** 

r'l_I F.'POSE Oi TH E t·10PIJLE 
/ / :+. 

* 
* 

.. 
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----- -·-----
/ /:• . TO OUTPUT APPROPRIATE ERROR MESSAGE CODE 

. /./ '+: 

/ / * USAGE 

/ / * ERROR , 
, ·· ,1' ·,: 

MODULES REQUIRED 

// :+: PACK 
// :.l: 

* .. .. 
* 
* 

* 
* 
* 
* 
* 
* 

/' •************************************************************ 
// EXTERNALS 

BLAN KB LAN K, 
BUFFER , 
LUHW, 
LUOUL 
PACK, 
" P. I ~1", 
"P . OUT" , 
" P. HL T", 
SOURCE .. 
o .. 
OL 
012, 
012(1 , 
i; 

// EFLAG - FLAG TO INDICATE ERROR CONDITION 
*EFLAG , 

/ / TEMPORARY VARIABLE 
KOUtH, 

/ / ME SSAG E- AN ARRAY SAVING CHARACTERS '* * E R R 0 R" AND 
// ERRO R CODE 

•MES3AGEE 10)=052,052.0 105 ,0 122.0 122,0117,0122, 
/ / TEMP- A TEMPORARY ~?RAY TO SAVE CONTENTS OF ARRAY SOURCE 

TEt·lF' [ 80 J, 
; ; 

ERROR , ? 
O ~KOU~iL 

// SAVE THE CONTENTS OF ARRA Y SOURCE IN ARRAY TEMP. 
LOOP O, 

KOUNT=0120 S LO OP1 . 
BLANKBLANK~TEMPCKOUNTJ, 

SOURCE[ KOUtH JHEt1PE KOU~n ], 
BLANKBLANK~SOURCEEKOUNTJ, 

KOUtH +O 1 ~KOU~n, 
LOOPO. 

LO OP I , 
O~KOUtH, 

// TRANSFER ERROR MESSAGE IN ARRAY MESSAGE TO ARRAY SOURCE 
LOOP2, 

KOUN T=012 $ LOOP 3 . 
MESSAGEEKOUNTJ~SOUpCEEKOUNTJ, 

KOUtH+01 ~KOUtH, 
LOOP2. 

LOOP3 , 
O .. KOUtH, 

// PACK THE C0NTENTS OF ARRAY SOURCE 
PAC!':, 

/ / OUTPUT THE ERROR MESS AGE 
<BUF FE R> 

// TR AS FER BACK THE CONTENTS OF ARRAY SOURCE 
LOOP4 , 

KOUN T=0120 S EXIT ERROR . ; 
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BLAN KBLANK+SOURCECKOUNTJ, 
TEMPCKOUNTJ• SOURCE[ KJUNTJ, 
KOUN T+O l+ KOU 'H .. 
LOO~· ·~. 

E>; IT E ~' '-'CR , 

// ;~ T ER R~P ~ L~G 

0 t .;. EFLAG .. 

S U8F' G ~_IT It~ E.. PACK 
/~**** ** * ******** ****** **************************************** 
/ /$ • ' ' * PURPOSE 0~ THE MODULE "' 
" .· ·-. : • 
//* TO PACK EIGHTY ASCII CHARACTERS INTO A FORTY WORD • 
// * ARRAY 'BUFFER' W!TH TWO ASCII CH ARACTERS PER ~ORD. * 
/. ·'* • 
/ / * t·lC:THOD • 
/ / t : * 
/ / * INTEGER DI VISION * 
//:t: * 
//* US AGE * 
//:+: "' / . ...-:+: P A CV.~ * 
// :+: * 
/ / S MODULES RE QUIRED .;. 

/ / * * 
/ ··• ERROR 
/ / * 

/ / *************** ***** ***************************************** 
/ / E)<TEF.:t·lALS 

!:: LA t·H: BL AtlK . 
BU FF L If'l.. 
EFLAG .. 
E F.:R O ~: . 

LU! t·lF·. 
LUOUT. 
~lE S ~: AGE. 

SHIFT. 
SOURCE. 
o. 
01.. 
010. 
j j 

// LOCAL S 
/ / LENGTH OF THE A?RAY SOURCE . 

// 

// 

// 

ARRAY LIM=0120 , 
'BUFFER ' - ARRAY OF FORTY WORDS TO SAVE EIGHTY CHARACTERS 

WITH TW O CHARACTERS PER WORD . 
• BUFFER[ 40 J , 

TE MPORAR Y VARIABLES . 
J, 
K. 
ITEt1P . 
i j 

/ / PROGRAM 
PAC I: , ? 

/ / It~ IT J ALI ZE TE~1PORAP. Y VAR I A8LES. 
(lfo ._IJ 

o .. K. 
Q.;. IT': t1F', 

// • BL Atl K FILL THE AJ:'RAY BUFFE ~ . 

* 
* 

t ,. 
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AINTZ , 
K=BUFF LIM S BLOOP. 
BLAN ~ BLANK•BUF~ERCKJ , 

K+OH· K, 
AitH Z. 

BLOOP , 
Ot-K, 

.,..,LO OP, . 
K=ARRAY LIM S EXIT PACK. 

// SAVE THE UPPER BYTE IN Il:MP. 
SOURC ECKJ•SHIFT•ITEMP . 
K+OH·K. 

// SAVE THE LO WER AND UPPER BYTE. 
SOURC ECKJ+ITEMP•BUFFERCJJ , 
I< +01• K. 
J +O 1<-J .. 
ALOOF'. 
EXIT PACK, 

LIST EN D **** 
SUBROUT HlE.. Ut·lPAK 

''************************************************************* 
/ / * 

' '* PURPOSE OF THE MODULE 

''* ''* TO UNPACK THE CONTENTS OF THE ARRAY BUFFER OF FORTY 
''* WORDS. WHERE EACH WORD IS PAC KED WITH TWO ASCII 
' ' * CHARACTERS. 

''*" , , * METHOD 
/'* 
' ' * INTEGER DIVI S ION 
/ / :t: 

' ·' * u:::AGE 

' ' * ''* U~lF'AK. ,,. 
''* MODULES REQUIRED 
/ / :+: 

, '* EF:ROF: 

* 
* 
* 

* 

"' 
* 
* 
* 
* 
>!< 

"' 
* 
* 
"' 
"' 
>!< ' ' * ''*** ********************************************************** 

, , o;TERNALS 

// 

BLANf(8LAtW. 
BUFFER . 
BUFF L I t1 . 
EFLAG, 
ERROP. 
LUI t·lF', 

LUOUT, 

MESSAGE, 
o. 
01. 

0 10 . 
01 10. 
j ; 

.LOCALS 

· . 
.... ";• •. ~ .... 
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/' TEMPORARY VARIABLES. 
ITEt"lP, 
J .. 
K .. 
,f,Sri 1 •T=04 00, 

// ·'SOURC E'- ARRAY TO SA'·/E TH~ UNPACKED CHAf<ACTEi:·:; O;:" 
// CUFFER WITH ONE ASCII CHARACTER PER MaPD. 

*:::ou -:c cEC so J , 
; .; 

// PROGRA~l 

UNPAK , ? 

// INITIALIZE TEMPORARY VARIABLES 
0<-J , 

Q +:-}(1 

o.- I TEt·lP, 
/ / BLANK FILL ARRAY SOURCE. 

AINTZ, 

K=0110 $ BLOCIP. 
BLAN KBLANK•SOURCE[K], 
K+01<- K, 

AHlTZ . 

BLOOP , 

C: .. IT E t·lF', 
ALOOP , 

K=BU FF LIM $ EXI T UN PAK. 

// SAVE UPPER BYTE OF THE WORD . 

// 

BUFFER[K] / SHIFT.-SOURCE[J] , 

SOURCE[J ]*SHIFT<- ITEMP , 
J+O 1<-J, 

SAVE LOWER BYTE OF THE WORD . 
BUFFER[KJ-ITEMP<-SOURCE[J] , 
J+O 1<-J, 

K+01•K, 

ALOOP . 

D(l T UI1PAK, 

. - - ~- . -. - -·- -- -
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SUBROUTINE . SEARCH 

''****** ****************~************~························· 
/ ./ +: * ' ' * PURP OSE OF THE MODULE . • 

* 
/ / * TO SEARCH MAC RO NAME TABLE . "' / / :,.. • 
/ / * t·1ETf10D * 
/ / >+; * 
/ , '* HASH TABLE SEARCHU~G METHOD, HASH CODE GENERATED USIHG • ' ' * DIVISION METHOD. .. 
/ ./ :+.: • 
/.' * USAGE * 
' ' * * 
/.·'* SEAR CH, * 
''* .. 
//* MODULES REQUIRED * ,,. * 
// * ERR OR 
//* HASH * / / :t: • 
''**** ********** **** *****~******* ***************~*************• 

// E X TE Rt-~ALS 

AFLAG , 
At-1()CtH , 
EFLA G, 
ERR OF.:, 
HASH , 
HASHT8 , 
I HASHP TR, 
L UI ~lP. 
L UOUT , 
t·1DT P, 
t·1ES~;AGE. 

RESULT, 
o. 
OL 
0 2, 
04, 
05J 
0 10, 
i i 

,, LOCAL S 

,, TEMPORARY VA RIABLES 
ITEM ? , 

JTEMP , 

KOUHL 
ARRY LIM=0140, 
j i 

/ / PROGRAM 

~; EARCH , ? 

' ' l t~ ITI AL IZE TEMPO RARY AND LOOP COHTROL VARIABLES 

0 1.-AFLAG, 
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o.;- i T::: t·lP , 
0<-JTE:·lP, 
0<-KO Utn .. 

, , . OBTAIN THE HASH CODE . 
HASH , 

• · E~ IT IF ERROR FLAC IS SET 
EFL ~ ~=Ol S E ~ IT SEqRCH. 

, , CHEC K WHETHER ENTRY TO BE SEARCHED IS IN THE MACRO NAME 
// TABLE. 

HASHTB [ IHASHPTRl=O $ E~IT SEARCH. ; 
// OBTAIN FROM HASH TABLE THE POINTER FOR THE ENTRY TO BE 
// SEARCHED IN THE MACRO NAME TABLE . 

HASHTB[IHASHPTRl<:-ITEMP. 
ALOOP , 

ITEMP=ARRY LiM $ ~XIT SEARCH . 
,, COMPARE FOR ENTRY TO BE SEARCHED IS IN THE MACRO NAME TABLE 

KOUNT =05 $ BLOOP . 

RESULT[KOUNTl=AMACNT[!TEMPl S CLOOP. 

. .. ... ~ 

/ / MAT CH NOT SUCES SFUL . TRY TO MATCH WITH THE NEXT ENTRY IN THE TABLE 
05 - KO U ~H <:- J T E t·lF' .. 

JTEt·lP+O 1<:-JTEt·lF'.. 
I TEMP+JTEMP<-ITEMP , 

AMAC NT[ITEMPl=O $E XIT SEARCH . 
0 <:- f( OUrH . 

ALOC• r-· . 

CLOOP , 

KOUtH+Ol +KOU tH , 

IT Et·1P+O 1 <-! TEt·1 P, 

ALOOF' . 

' ' MATCH IS SUCE SSFUL .. RETURN THE FLAG VALUE FOR SUCESSFUL MATC~ 

BLOOP , 

0 <:-A FLAG, 

'' RETRI VE THE MA CRO DEFINITION TABLE POINTER . 
At1ACt ~H I TEt1P J<:-t-lDTP . 

E>~ IT SEARCH , 
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SU8F.'OUTINE, IFTEST 
/'*•*******************************~*********************~····~ 
-"'"'* 
//olo 

//* 

/.' * 

/ .... 
/-' * 

// * 

// :t: 

// * 

//+ 

/ /* 

// :t. 

PURPOSE OF THE MODULE 

TO EVAL UA TE THE PREDICATE OF AIF- PSUEDO-OP 

USAG E 

IFTEST , 

MODULE S REQUIRED 

ERROR 

... 

... 
* 
* ... 
* 
* ... 
* 
"' * 
* 

//********************~**************************************** 
// EXTERNALS 

AIFFLAG , 
EFLA G, 
ERROP., 
OPE RArHI, 
~1ESSAGE. 

RFLAG , 
o .. 
OL 
02, 
03 . 
(14, 
051 
06, 
012. 
LUI t·~P, 

LUOUL 
i; 

/ / LOC ALS 
// TEMPORAR Y VARIAB LES 

K .. 
KOUHT, 
; ; 

/ / PR OGRA t1 
IFTEST, ? 

/ / IHITIALIZ~ TEM? ORARY VARIABLES 

// 

// 

O<"KOUtH, 
O<"K, 

BRANCH TO APPROPRIATE LABEL DEPENDING UPON RELATIONAL 
OPERATORS SPECIFIED BY THE FLAG VALUES 

RFLAG=O $ CHE K EQUAL. 
RFLAG=01 S CH EK HOT EQUAL . 
RFLAG=04 $ CHEK LESS. ; 
RFLAG=05 $ CHEK LES S. 
os~K , 

// COMPARE THE TWO OPERANDS FOR THE CONDITION GREATER, 
// GREATER THAN OR EQUA L 

LO OP 1 , 
K=0 12 $ E~~ IT\ . 

OPEPANO[KJ <OPERAND [ KOU HTJ $ GREATER. 
OPERAND[K J= OPERAND[KOUNT J S CONTI. 

// CONDITIOH NOi SATIS FIED , RETURN FLAG VALUE IN 'AIFFLAG ' 
O<"A I FFLAG, 
F.:ETURt·l. 

CONT 1 , 
K+Ol H~ . 

KOU~lT+01~ KOU'H, 

* 

I 
I ~ 

- ·-- - - -- -.,-
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LO OP 1 . 
GRE ATEF:, 

,, CONDITION SATISFIED , RETURN FLAG VALUE e1 THROUGH 
// 'A iFFLnG' 

01"-AiFFLAG .. 
RETUF; t~ . 

EXIT 1 , 
RFLAG=02 $ PASS2 . 
0"-A I FFLAG, 
RETURtj . 

PAS S2 , 
01+-AIFFLAG, 
RETURtj. 

CHEK LE SS , 

05"-KOUHL 
// COMPARE THE TWO OPERANDS FOR THE CONDITION LESS, 
// LE SS THAN OR EQU~L 

LOOP2 , 
KOUNT=012 $ EXIT2. ; 
OPERAND[KJ<OPERAND[KOUNTJ $ LESS. 
OPERAND[KJ=OPERAND[KOUHTJ $ CONT2. ; 

// CONDITIOtl tWT SATi~.F IED RETURt·l FLAG VALUE 
0"-A I FFLAG , 
RETURN. 

CONT2 , 
K+O H K, 
KOUtH+O 1+-KOUNT , 
LOOP2 . 

LES S, 
// CONDITION SAT I SF IED RETURN FLAG VALUE THROUGH AIFFLAG 

01<-AIFFLAG, 
RETUR N. 

RFLAG=05 $ PASS1 . 
0+-A I FFLAG , 
RET UF:tl . 

PASS 1, 
0 1+-A!FFLAG , 
RETURtl . 

CHE K E G!U~L, 
OH<, 
05H~ ou~n . 

/ / COM PARE TWO OPERANDS FOR EQUAL ITY 
LOOP 3 , 

KOUNT=012 S EXIT3 . 
OPERAND[KJ=OPERAND[KOUNTJ $ EQUAL . 

// CON DITIOH NOT SATISFIED RETURN FLAG VALUE 
0 +-A IFFLAG, 
RETUR~l . 

EQU AL, 
K+OH·K, 
KOU~n +0 1 +-KOU tH, 
LOOF'3 . 

EX I T3 , 
// CONDITION SA TISFIED RETURN FL AG VALUE 

01+-AIFFLAG, 
RETU RN. 

CHE K NOT EQUAL , 
O~ K, 

05+- KOUHT, 
' ' • COMP ARE THE TWO O~ERANDS FO R THE CONDITION HOT EQUAL 

LOOP4 , 

9 1 

~ --.. 

.I 
I' 

·. 

I' 

I 
! 



KOUN T=012 $ EXIT4. 
O PE R~ND[KJ=OPERAND[KOUNTJ $ CO NT3 . 

/ / CONDITION SATISFIED RETURN FLAG VALUE 
0 1 ~A I FFLAG , 
F: :O TUF:.rL 

CONT 3 , 
K+01·<- K .• 
KOUtH+O 1 ~ K OIJtH . 

LOO P4 . 
EXIT4 , 

,, CONDITION NOT SATISFIED RETURN FLAG VALUE 
O~A I FFLAG .. 

f<:ETU Rt·L 

92 

I 

f 



I NPUT TO THE ~!ACRO PROCESSOR 

t·1ACF.:O 
CH ECK &ARG1, &ARG2,&A RG3 
L ~A &RRG1 COMPUTE UPPER-I NDE X 
CMA .. NA 
ADA & ARG2 
SSA SKIP IF A GE 0 
J MP &ARC3 A IS NEGATIVE IF &APG 2 < &AR G1 
t·1E ti D 

I t·iDE X DEC 
LOI.~JE:;:: DE C 
UPPEF: DEC 
8 f.ISE DEF 
RRRA ~' E: ::: ~=; 

~~1 

1 
100 
~~ F:: F: A\' 
1 0C 

INDEX OF LAST ELEnENT 
~ DDRE SS OF F I RS T El EME Nf 
ARR AY S T O R ~ G E I S RE SERVF D HE RE 

C H~ C K INDEX, UPP ER, E~R OR 

Etm 

t:":O ,···, C · C" 
L ' tl · •. 'l- ~~, r: r:: G I ::: 1 !::: r: 1·1 o bJ 

E: ::i ::;; E 0:: I J·· l U E >< > 

OUTPUT FROH THE NACRO PROCESSOR 

J Ni l EX DEC 0 
OIJ :E R DE C 1 

UPFI:R OEC 100 
ARRA\' 

ARRAY SSS 1 oo .. · 
LDA I tiDD< 
C t1 A , I t·1 A " 
1~DA UPPER 

._1 t·1 :=· E F: R 0 R 
LilA LOl.dER 
Ct·1A, I t· IA 
AD I~ I HDE~< 

!:; ~:; A 

J I1P ER PO R 

l ND EX OF FIRST ELE MENT 
I NOEX OF LAST EL EMENT 
ADDR ESS OF FI RST ELE MEN T 
~lR RAY :;::TO I?A GE I :3 PE:::EF.:'·/I:. D HEF~E 

COMPUTE UPPEP-INDEX 

SKIP IF A GE 0 
A I S t·l EGA T 1'.,1 E I F UP P l:: R < HIDE>~ 

COMPU TE UPPEP-I NDE X 

SKIP IF A GE 0 
A IS NEGATIVE IF INDEX ( LO WE R 
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~I D A 

~--.. 
C:A:::E A PEG I :3TER HOld CO tHA I w:: ADDR ESS OF EL.:::.r·IEt 1T 

E: A :;:: E 0:: I t·l D E ::< > 
I:: ND 

EXAMP LE NO . 1 SI11PLE 1"11\CRO EXPA.~S IO;~ 



I NPUT TO THE l'1ACRO PROCESSOR 

MACIIW 
L &AR!G l_. &ARC2 
LD &ARG1 &ftRC 2 
MtNJ) 
r·1 ACRO 
::n &ARG l 1 '-t'YRG 2 
::n fARG.1i &PI~Gl 
r·1END 
L A_. X 
S T (1_, X 
EN D 

OUTPUT FROH T!IE NACRO PROCESSOR 

LDf~ 'X 
ST A )( 
END X 

EXNfP LE NO. 2 MACRO ' S FOR I BI'-! LOAD AND STORE I~STRUCTIO:JS 
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INPUT TO THE NACRO PROCESSOR 

t'\ACP-0 
LOAD &AIR.G 1 
LJ)A &.ARC 1 
MeNt> 
t;~ C RO 
::::TO i?E 8,APG 1 
::::TA 8:AF.:G 1 
1·1EHD 
t·1r~CPO 

FlOC &ARC L ~ ARG :::: 
LOAD &AR C1 
ADA &AI<G2 
STORE M\RC 1 

AT!II :=-=: .• '/ 

E rHI 

OUTPUT FROH THE HACRO PROCESSOR 

.DA X 
AUA V 
5TA X 
END X 

EXAHPLE NO . 3 !ACRO CALL \HTHIN NACRO DEFINITION 
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I NPUT TO THE Ivl<\CRO PROCESSOR 

AC~O 
LOAD &REC .. S: f::; ::;:: c 1 
LD&RE C &.ARG1 
MEND 
t<\A(ll?.tl 
S TOPE 8:~: fC .. 8~:t F:G1 

::;r.~:, i?E G 8:AF.:Gl 
t·1EHD 
t· !ACF.' CI 
~c ~ ~REG, &APG1 .. &AR G2 

ADD E:. >=: .. \' 

OUTPUT FROH THE 1-!ACRO PROCESSOR 

L 05 X 
~"\)~ 'r' 
sre. :·: 
etJ \) 

LOA D THE REG ISTER 8 

EXAHPLE NO. 4 tLA.C RO CALL HI TIIP1 :1-!ACRO DEFBITION \.JITH 

CmTCATENATION 
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HJPUT TO THE c-LI\CRO PROCESSOR 

MACRO 

STORE &A RGl, &~RG 2 
A IF (~ARC:il EGI 1 > LAE: 1. 
::nA ~AR G 1 
AGO LAE:2 

LAE:1 ~WF' 

D:::;r 8:APG 1 .. I 
LAE2 r·WF' 

LA6 1 

L AB~ 

r·1Er1D 
:;:;TOPE A, 1 
::noF.:E A, 2 
r·18C:PO 
L OAD tAR: G 1 .. 8:AF.:G2 
AIF (&A RG2 EQ 1) LA 8 1 
LD~1 ~AF~f>:i 1 
AGO LAE:2 
HOP 
DLD &PIRG 1, I 
~·lO P 

r·1E~lD 

LOAD A. .-, 
.::. 

L01~D A, 1 
EfiD 

OUTPtrl FROM THE HACRO PROCESSOR 

D.;,T Pt , I 

. - - , 
I 
) 
; 

LAB 2 l\lQIP 
SH\ A 
LD A A 
DLD A, I 

LAB2 NOI' 
EN!> 

EY..A11PLE :'-TO • . 5 CO~ITIO\lAL m.CRO EXPA.t'lSION 

.. 
! 
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INPUT TO THE ~~CRO PROCESSOR 

MACRO 
IF &ARG1 &ARG2 &ARG3 &ARG4 
LDA &0.R C1 
CF'A .!!.AR Ci 3 

_I i·1 F' .~:, :--·: F:: I~ 4 
i·!Et1D 

._11·1 F' & '~ F G 4 
tA:;::G3 tlCF' 

t·1 Er lD 
t·1 ACF=:O 
I FE;i·JI:i 8:(tRG4 

& A F.: G 4 r·l 0 F' 
t·1ErlD 
IF A EO E: LA E:1 
LDA AA 
ADA E:E: 
:::TA CC 
EL:::E PAF.:T 
EU::E LAE: 1 LA E:2 
LilA = D4 
CF'(! :=;: 

R::::::::; 

I FEhD Lf~E:2 

E t-~D 

OUTPUT "FROM THE MACRO PRUCESS OR 

LD A A 
CP A E: 
F.::::::: 
Jt·iF LABl 
LDri AA 
ADA E:8 
STA CC 

:t< E L :~; E F' A F.: T 
._I t·1F' L A E: 2 

LAt: 1 NOP 
LI: £1 = D4 
Ct> ?'t E: 
R'5'5 
JSI!> MACF'R 

:t: END!f 
LA I;l N'OP 

Nb 

1 
\ 

EXAMPLE NO . 6 SIMPLE I F-THEN-ELSE STRUCTURED PROGruL~NG 
CONSTRUCT. 
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BPUT TO THE HACRO PR0CESS0R 

r·1 1~ c R G 
WHIL~ &ARG l &ARG2 &ARG3 &ARG4 &ARG5 

S, A? C 4 :·! 0 F' 
LDA t:AF::G 1 
CF'~I &t~F.:G 3 

._1 1·1 F' .~~= A F: G 5 
r·1ErlD 

WHEN D &ARG4 &ARG 5 
._! 1·1 F' .~~= A R G 4 

~~~ P F~ G 5 ~ ·~ 0 P 

LAE:l 

L~ B 2 

WHILE A EQ 8 LABl LAB2 
L DB ><>=: 
CF'E: =D 12 
.J ~:; 8 ~:; A r·l F' 
IhA 
f..!HEr·lD LAB 1 L ,~,E:2 

Et·iD 

OUTPUT FROM THE (-1ACRO PROCESSOR 

t10F' 
L D1:i f~ 

CF'A 8 
._1 t·1 F' LAE:2 
LDE: )( ')( 
CF·;:::: =D12 
._1 $8 ~~;A t·1 F' 
I NA 
.J tJIP LAE: 1 
NOf' 
EtlD 

EX/>u'1PLE NO. 7 S P1PLE ' .JHILE STRUCTURED PROG~.Al-1MING CONSTRUCT 
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I NPUT TO THE HA.CRO PROCESSOR 

L 1:1 A .~:, (~ f;:: C 1 
1·1Et;D 
t·1 !:~ c p Cl 
CA SOF &AR Gl &ARG2 &ARG3 &ARG 4 
AI F <&ARG 4 EQ 0) .LABl 

. L A E:: t-i 0 F' 
CF' A ==D" S:AP G 1 
F: :::::: 
AIF <&AR G3 EQ 2) . L AB2 
._1 i'·1 F' .~': A F.: G 3 
AGO . LAt:3 

. LAE:2 rWF 
._.i i·1F' CEt j[l "8:AF: C4 

i ·1 f~ iiD 

t·IACF.:O 
C ~l C. f··l D 8: ~l P G 1 

c E t 1 n " t ~! P G 1 ~-w P 

CA:::E ~j 

LD ;~ :=<>~ 

CASCIF 2 L A81 LA82 0 

ADE: =D100 
CASOF 4 LA82 L A83 1 
I [j E: 
CF'B =D40 
p::;; ::; 
._1:::8 CHE::::3 
·C A '~; 0 F. ::: L A 8 3 ·:· 
I rjA 
CA Et i D 
:: HD 

!-..? _ _ _ 

100 

OUTPUT FROH THE ftA CRO PROCESSOR 

LD A >~ >~ 

CF' A =D2 
R::::; 
.Jt·1F' LA82 
LD t: 'l 'l 
AD '=: =Itl[H~i 

LAE:2 t·! OF' 
.Jt·1F' CEt·jii 1 

CF' ~ ~ =D4 
F." :: ·:: . .__.,._ . 
.Jt·1P L A83 
I t·j8 
CF'B =D40 
p::; ::;; 
.J :=:: t:: CHE:::;:;:; 

L , . .-.~ He•.;• t·JO ? 
J t·1 F' CEtlDl 

'CP A =It ::: 
R£S 
.J ~ Fl C:Et·Hi l 

HIA 
CENtl>l N p 

ENt) 

EX.:\.'1P I.E NO . 8 Sl:1PLE CASE STRUCTT.1RED PROGRlJ-eH'lG CO:~STP.lJCT 



APPENDIX - D 

MACRO PROCESSOR USAGE 

The Deck set up for using ~~cro Processor is similar to th~ t of ·an 

HP Assembly Program. The only difference is the file name used in the 

PROG control card. 

"\-There 

:PROG,HA.CPRO,pl,p2,p3,p4,99 

pl • Logical unit of input device (5 is standard) 

p2 Logical unit of list device (8 is standard) 

p3 logical unit of punch device 

p4 

99 

Lines per page on listing (56 is standard) 

Job binary para~eter. If present, the object program is 

stored in t he job binary area for later lortding . 

RESERVED WORDS: 

The fo l lowing are reserved words exclusively used by the hlrtcro Processor 

Viz: HACRO,HEND,EriD,AIF,AGO 

Ti te ma j or restriction Macro Processor is strictly no recursion is allowed, 

i.e. A Macro cannot call itself. 

The output gene r ated by the Macro Processor is processed by the HP Assemble r. 

As HP Assembler has software to generate extensive error messages , only a 

lir.1ited number of error messages are generated by the Macro processor. The 

Nacre Processor software'i.s flexible enough for extension. 
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-
>'•*ERROR 1 Label specified in AGO psuedo-op is undefined. 

>':>'<ERROR 2 Macro Name Table is full. 

>':*ERROR .... 
.) Macro Definition Table is full • 

>':;'!'ERROR. 4 Argument List Array is full . 

>':;':ERROR 5 Stack over flm.r. 

.. ~ 
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