






























































































































































































































































s JUMP TO CLOODF IF COMPARISON IS FOR THE PSUEDO-OP MEND

FLAG=01 & CLOOP.
04 «CHECK,

ALQOPR.

s CHECK FOR MACRO PZUEDO-O0F, RETURN FLAG=6 IF SUCCESSFUL

¥ KQUNT=CHECK % EXIT COMPARE.
RESULTIKOUNT J=CHARL IX] § BLOOP. ;
01¢FLAG:
EXIT COMPARE.

ELOOF:

KOUNT+01€KOUNT,
IK+01«1IK,
ALCGOR.

MEND PSUEDO-OP,

£ CHECK FOF

/7
CLOOF:
D«FLAG.
041K,
03«CHECK,
REZULTIKOUNT I=CHARRLKOUHT] % DLOOF.
01<FLAG,
EXIT COMPARE.
LLOOP.
FOUHT+01«KOUNT
IK+01€1K,
ALOOP.

€7 CHECK FOR END PSUEIDO-0OP, RETURN

L7
ELOOP:

O€¢FLAG,

05¢IK,

03Z+«CHECK,
GLOOF:

KOUHMT=CHECK % EXIT
FESULTLKOUHT I=CHARL IK 3

C2MPARE.
$ FLOGP. i

"D1€FLAG,

FLAG=81 IF UNSUCCESSFUL

RETURN FLAG=6 IF SUCCESSFUL

FLAG=81 IF UNSUCCESSFUL

i

FLAG=8 IF SUCCESSFUL
FLAG=81 IF UNSUCCESSFUL

Jf e

77



EXIT COMPARE.
FLOOP:

FOUHMT+01«KOUNT.

IK+01«IK,

GLOOP.
EXIT COMPRRE:

0«IK,

’

SUBRCOUTINE, SIHNOT
7 e ok s o ob ok sk o oh s o ok e b s sk ke e ok o sk o obe sk sk ok ok ok ok e st sk ok e ke sk sk s ob sk skl ok sk sk ok ok sk ok ok ok oK

s
SISk PURFOSE OF THE MODULE
L]
/% TCO SUBSTITUTE THE INDEX FOR THE MACRO DEFINITOHN
e ARGUMENTS IH THE MACRO DEFINIYION EBODY.
s o
da IJSAGE
s
SIE SIHOT,
s !
e MODULES REGUIRED
s
s ERROR
SLE EATRACT
LrE
7 A Ok o o Sk S ok o o o R HOK o o oK K o SOk o o K s o 2 o6k o6 K 8 K SR SO SR Ok o R ok K
i EMTERNALS
LA,
EFLAG.
ERROE,
EXTRECT,
I,
LUINP,
LuouT,
MESSAGE,
RESULT.
SANLD,
SOURCE.
0}
01}
04,
0sS,
0&,
014,
o116,
0144,
77 LOCAHLS
L TEMPCORARY VARIABLES
1K,
JTEMP.
Js

¥ kR E R XX KR K KX XX R

P AR T

YT
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JTEMP.
KOUMT,

+TAG,
=DNLI_AR=044,

FPROGRAT

SIHQWT. ?2
g INITIALIZE TEMPORARY VRRIASLES.
Qel,
O« ITEMP,
<.l
0« JTEMP,
BINTZ.
'Ee EXIT IF ERRDR FLAG IS SET
EFLAG=01 $ EXIT SINOT.
0« ITEMP.,
O«KOUNT,
014THG,
Cs EXTRACT THE MACTRO DEFINITION QRGUMENT OF ASSEMELY
HTRACT,
I=C0118 ¢ EXIT SIHOT.
RESULTIKOUNT I=0 & EXIT SIHOT. ;
RESULTLKOQUNT 1=3AQHD & SCHM.
BIMTZ.
s RETRIEVE THE IHDEX FOR MACRO DEFINITION ARGUMENT BY
77 SCANMING THE ARGUMEHT LIST ARRAY ’‘ALA’.
SCAM: :
ITEMP=0D118 ¢ BLOOP.
FOUMT=05 $ EXCHA.
RESULTLKOUNT 1=0 % EXCHR.
FESULTOKOUMT J=ALAIITENMP] $ ALODOP.
0S-KIJUNT«JTENF,
JTEMP+01<«JTEMP,
JTEMP+ITEMP+<I TEMP,
O«FOUHT,
SCAM.
~LOGF:
KOUNT+01<KOUNT,
ITEMP+01+«ITENF.
SCANM.
EXCHA:
O0S5-KOUNMT<«J,
ITEMP+J«ITENP,
I-01+«IK,
77 SUBSTITUTE IHDEX FOR THE MACRO DEFINITION ARGUMENT.
ALAL ITEMP J€SOURCEL IK 1,
I-KOUNT<«IK,
DOLLAR«SOURCEL IK 1,
cLOOP.

EINTZ.

EAIT SIHOT:

D1€THG,

’

SUBROUTINE, PRARG

S H A ke ok b RO O b Ak R o ook e A ROK oK b 7 A b ok ok e ok A i e ok ko ok e o K ke ok o ol sl i R i R Ok o

s
P s
S
P
S IH

PURPOSZE OF THE MCDULE
TO PREPARE MACRO DEFINITIOH ARGUMENT LIST ARRRAY WITH
THEIR ASSOCIATED RELATIVE FOSITION IN THE STRTEMENT

*
*
e
»*
*

USAGE

e epeusm——

59



L% T T i
e PRARG,
EPEs
SE MODULES RERUIRED
P ]
S ERROR
SO EXTRACT
1 R ok o o b b ok o b K o o b s b A R R o o s ok ol ol K ok e o o ke o o ok e ok ok b o b ol R s ok e o ke e ko e sk ok koK
7 EXTERNALS
EFLAG.
ERROR.
EXTRACT,
I)
LUIHNP.
LuUQuUT,
MESSAGE.,
RESULT,
SQURCE,
TAG,
0,
DIJ
04,
0s,
014,
011@,
77 LOCALS
s ‘ALA' - ARRAY OF EIGHTY WORDS FOR SAYINHG MACRC DEFINITION
Y4 ARGUMENTSS WITH THEIR ASSOCIATED RELATIVE POSITIOHN.
*ALALEE ],
s/ TEMPORARY VARIARBLES
ITENP,
J,
KOUNT,
*0120=0128,
27 PROGRAM
PRARG:. ?
4 INITIALIZE TEMPORARY VARIABLES
0«ITEMP,
0«4,
CHECK.
L CHECK FOR ARGUMENT LIST ARRAY LIMIT
O0128<1ITEMP $ ALAFULL.
sz EXIT 1F ERROR FLAG IS SET
EFLAG=01 $ EXIT PRARG.
O«KOUHNT,
0«TaG,
I=0118 % EXIT PRARG.
2 EXTRACT THE DUMMY ARGUMENTS FROM THE SOURCE INPUT.

JEXTRACT,

*
“

FERERE RS

|

LTI T sy

e .

T

{
i
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REZULTIKOUNT 1=0 % EXIT PRHRG.

s STORE THE DUMMY ARGUMENT IN THE ARRAY ALA.
ALDOF:

KOUNT=0% % ADJUS.
FESULTOKOUNT J«ALAZITEMP I,
KOUMT+01€KOUNT,
ITEMP+Q1<€ITEMP,

ALOOP.

7’7 SAVE THE INDEX OF THE DUMMY ARGUMENT IN THE ARRAY ALA.
ADJUS:

JeALAL ITEMP 1.

ITEMP+01<ITENMP.

77 INCREMEHNT THE INDEX FOR MACRO DEFINITION ARGUMENT.
J+aied, i
CHECK.

s PROCESS ERROR COMDITION

ALAFULL:

04€MESSAGELOQ1IA],
ERFOR,

EXIT FRARG:

’

SUBROUTIHE, SUBARG
£ Ak Ko R o ok o ok kR b o o ok K K ok oK S ok b b ok ook o ook b ok kR ol sk ok ok 3

/iw :
S/ PURPOSE OF THE MODULE
S E
SH TO SUBSTITUTE MRCRO CALL ARGUMENTS FOR MACRO
s DEFIMITION ARGUMENTS.
7 7%
77 USAGE
b a
SoH SUEARG,
Y&a i
P e MODULES REQUIRED
Vo
sk ERFROR
s EXTRACT,
e d
77 e sk R Ok R R A o o Ok T S b R R o Sk oK R R e SHOR K b K b oK R Ok 0K K K oKk oK
24 EXATERPHRLS
ELAMEKELAME,
NICLLAR.,
COHCT,
EFLAG,
ERROFR,
EXTRACT.
-1,
I1sC,

* R EF X R ER TR RXEEESE

RTINS 1 | WV e 4

et 8
&

o



LUINP.
LUCUT.
MESSAGE,
RESULT.

=

>

019,

o11a,
g LOCALE
A7 TEMPORARY VARIABLES

IK,

IPTR.

JPTER.

HOUNT,

KPTR,
7 TEMP- A TEMPORARY ARRAY FOR SAVING TEXT WITH MACRO
£ CALL ARGUMENTS SUBSTITUTED FOR MACRO
& DEFIMITION ARGUMENTS

TEMPL 88 1,

i

C s PROGEAM

SUBARG: 72
s/ IMITIGLIZE TEMPORARY YARIABLES
0«KOUHNT,
O«IFTR.
0« JFTR.
0«l,
y 0«TAG,
4 ELAMK FILL THE TEMFORARY ARRAY *TEMP’
ZERD:
KOUHT=0118 % ALOOF.
ELANKBLAMK«TEMPLKOUMT 1,
KOUMT+01«KOUHT,
ZEROD.
ALOOF .
77 EXIT IF ERROR FLAG IS SET
EFLAG=01 % EXIT SUBARPG.
01€TAG.
1€JPTR,
0«KOUNT,
Vs EXTRACT THE DUMMY ARGUMENTS OF THE INPUT SOURCE
EXTRACT.
I<«KFTR,
RESULTLKOUNT =0 $ FIHAL.
77 CHECK FOR MACRO DEFINITION ARGUMENT
FESULTCKOUHT 1=DOLLAFR % START. .
o7 CHECK FOF SFECIAL CHARACTER
SFLAG=0 $ INTZ1.
ISC=COMCT % SKIP1.
RESULTLKOUNT J«TEMPL IPTR 1,
IPTR+C1<«IPTF.
SKIF1.
ALOCQP.
s " TRANSFER INPUT CHARCTER STRING FROM ARRAY SOURCE TO ARRAY

|

2w

R a2

—
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. CERP
INTZ1-

JPTR=KPTR $ INTZ2.

SOURCEL JPTRISTEMPL IPTR 1,

JETR+01¢JPTR.

IPTR+01€IPTR.
ELANKSLANK<TEMPL IPTR 1,
INTZ1.

INTZ2
SOURCEL KPTR I=ELAMKELANE § SKIP.
ALOOPR.

SKIP.
SOURCECLKPTRI«TEMPL IFTR 1,
IPTR+01€I1PTR,

ALOOP.
START.
’e COMPUTE THE POIMTER TO MACRO CALL ARGUMENT IN STACK

0€IK,
GeJPTR,
I-01¢IK, K
SOURCEL IK 1#03¢JPTR,
JPTR+02¢JPTR,
JETR+STKPT&JFTR,
O«KQUNT,

ELOOP.

;

.

SUBSTITUTE THE ACTUAL ARGUMENT OF THE MACRO CALL SAYED IN
g 8 THE STRCKE

S[IJPTRI=0 $ CLOQP. ;

KQUMT=05 $ CLOOF.

SLIPTRICTEMPLIFTR 1.

IPTR+01«IPTR,

JFTR+01<«JPTR,

SUURCEL I 1=BLAHKELANE $ DLOOP.

H

ALOOP
nLOOF.
IPTR+01«IPTR,
ALOOF.
TIHAL:
0«1k,
O«KOLHT,
7% SAYE THE ASSEMELY LAHGUAGE TEXT WITH MACRO CALL ARGUMENT
27 SUBSTITUTED FOR MACRO DEFIMITION ARGUMENT IN ARRAY
Vs *SOURCE”.
/7 SOURCE.
SETST:

KOUHT=0118 % EXIT SUEARG.
BELAHKELAMK«SOURCECKOUNT 1,
TEMFPLKOUHT 1¢S0URCECKOUNT 1.
KOUHT+01€KOUNT,
SETST,

EXIT SUBHRG:

»

;

SUBROUTINE, EPRROR.
7 AR R 4 A K K KK R o Rk ok o s ook b ok ok btk b sk ok ot ok sk ek

L% *
FURFPOSE O THE MOTDULE -
s .
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P

e

P s
Vi i
P
£l
A%
P
SO

P

TO QUTPUT APFROPRIATE ERROR MESSAGE CODE

|
|
* |
1}

. .
USAGE * !
¥
ERROR, »
*
MODULES REGUIRED *
i *
FACK *
*

/s kb ok ok ok ok sk ok s ok o ok sk ok sk s sk s ob s it b sk e ok ok o ok ok s ok ok sk sk ol ok e sl e o OB ok ok e sl S lOR e ko ok kR R

s’ ENTERNALS
BLANKBLANK,
BUFFER.
LUINP,
LUQUT.
PACK,
“P.IN",
“P.OUT",
"P_HLT". !
SOURCE. !
0.
01'
012,
0126.
Vs EFLAG- FLAG TO INDICATE ERROR CONDITICH
*EFLAG,
s, TEMPORARY YARIABLE
KOUMT.
s MESSAGE- AM ARRAY SAVING CHARACTERS ’* % E R R O R* AND
s ERROR CODE .
*MESSAGEL 19 1=052, 852, 61065, 8122, 2122, 0117, 8122,
’s TEMP- A TEMFPORARY ARRAY TO SAVE COWNTEMTS OF ARRAY SOURCE
TEMPL 56 1. |
0
ERROR: 7
0€KOUNT,
s SHVYE THE COMTEMTS OF ARRAY SOURCE IN ARRAY TEMP.
LOOPO:
KOUMT=0128 $ LOOP1. ;
BLANKELANK¢TEMPLKOUNT 1,
SOURCEL KOUNT 1« TEMPL KOUNT 1,
BLAMKBLANK¢SOURCEL KOUMT 3,
KOUMT+01€KOUMT,
LOOFO.
LOOP1.
0«KQUNT, Y ¢
’r TRA4HSFER ERROR MESSAGE IM ARRAY MESSAGE TO ARRAY SOURCE i
LOOP2. !_
KOUMT=012 $ LOOF3. £
MESSAGEL KOUNT 1« SOURCEL KOUNT 1, i
KOUNT+01€KOUNT, x
LOOF2. ?
LOOPZ. §
0€KOUNT, . . n
77 PACK THE COMTENTS OF ARRAY SOURCE ; B} z
PACK, &
s OUTPUT THE ERROR MESSAGE 5
<BUFFER> 3
s/ TRASFER BACK THE CONTENTS OF ARRAY SOURCE i
LooP4, E
KOUNT=0120 $ EXIT ERROR. £
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ELANKBLANK€SOURCELKUUNT 1,
TEMPL KOUNT J«S0URCEL KJUNT 1,
KOUNT+01€RKOUNT,

LOar.
EMIT ERRCR:
o3 327 ERROR FLAG
Q01<EFLAG:
SUBROCUTINE. FACK

0 s B o o R R S R B ok e o o s o o R oo st o b o s ok ok e Ok 3 R R ke ok Sk AR s B R b ok ok ok ook ok ok ok ok ok e e ok ok ok

s
P
P &
P
P
Pt
s 3
PR
Y
P O
S
e
P
P o
PP
e s
P
s

*
FURPOSE 0F THE MODULE *
*
T0O PACK EIGHTY A=SCII CHARACTERS INTO A FCORTY WORD *
ARRAY ‘EBUFFER* WITH TWO ASCII CHBRACTERS PER LORD. *
*
METHOT *
*
IMTEGER DIWISIOH *
*
USAGE *
*
FaCK., *
*
MODULES REQUIREL »
*
ERROR

/o ok o e sk ok ok s b sk o ok ol b e o s sk o ok ok s ok ok ok ok e ok o A ok ok ok e ok ok kR 3ok i R ROk ke ROk bk koK

7y

LH
A

F &

77

EXTERMALS
ELANKEBLAMK,
EUFF LIM.
EFLAG:
ERROR,
LUTHF.
LuouT,
MESEAGE,
SHIFT,
SOURCE,
a.
o1,
a1ia,
LOCALS
LEMGTH OF THE ARRAY SOURCE.
ARRAY LIM=6124a,
'BEUFFER’- ARRAY OF FORTY WORDS TO
WJITH TWQ CHARACTERS PER
*BUFFERL[ 48 1],
TEMPORARY
JI
Ko
ITEMP,

VYARIAEBLES.

FROGRPAM
PACE. 2 )
INITIALIZE TEMPGRARY VARIARLES.
Qe d,
Oek,

0e1TENP,

BLANHK FILL THE ARRAY BUFFER

SAVE

WORD.

EIGHTY CHARACTERS

s’
*

i

e

T

IR I TN ETTY N AT

i
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AINTZ:

K=BUFF LIM % BLOOF. ;
ELANBELAMK«BUFFERIK ],

K+01+<K,
AINTE.
ELOOP.
0K,
#LOOFP: .
K=ARRAY LIM & EXIT PACK. ;
I SAYE THE UFPPER BYTE IN ITZIMP.
SOURCELK I*SHIFT¢ITEMP,
K+01+K,
4 SAVE THE LOWER AND UPPER BYTE.

SOURCELKI+ITEMP«BUFFERLJ1,
K+01€K,

J+01«J,

ALOOP.

EXIT PACK:

LIST ENﬁ-****

SUBROUTIME. UHPAK

7 ok ko b s ok ok Sk R R ok s b b b b b s ok o e ok o R kR ok s o o sbe o o ok ok o ke ke ok oK Kok ke e ke bokok

EUFFER

OF FORTY

*
*
*

*

R X F XX X X X ¥ X

e

e
s FURPOSE 0OF THE MODULE
PFE
Pas TO UNPACK THE COHMTENTS OF THE ARRAY
e WORDS, WHERE EACH WORD IS PRCKED WITH TWO ASCII
LIk CHARACTERE.
FaE '
e METHOD
/A
/O IMTEGER DIWISIOHN
s
/EH UZAGE
/R
s UMFAE,
s
K MODN'JLES REQUIRED
Ve o
VoL ERROE
e
A A o A R R s s o ok o R b K o o oK K o ok oK K ok sk S K e oK B OK e o ke
| A EXTERHALS
BLAMKEBLANEK,
BUFFER.
BUFF LIM,
EFLAG.
ERROR,
LUINF,
LUOUT,
MESSAGE,
a,
o1,
014,
01108,
et LOCALS

*

T P i

R

+ sge
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yar

87

TEMPORARY “ARIAEBLES.
ITENP,
Js
K.
*SHIF 400,
*SQI!RCE’ - ARRAY TC SAYE THES UNPACKED CH4RACTERS OF
. CUFFER WITH ONE ASCII CHARACTER PER MORD.
+SOURCELSE ],

PROGRAM
UNPAK: ?

INITIALIZE TEMPORARY YARIABLES
0eJ,

0k,

0+«ITEMF,
BELAHK FILL ARRAY SOURCE.

AINTZ:

;7

ZAIT UHPAK:

K=0118 §$ BLOOP.
BLANKELAHK«SOURCELK 1,
K+01«K,

AINTZ.

ELOOF:

0K,

0«J,

G+«ITEHNF,

ALOOF:

K=BUFF LIM % EXIT UHPaK.

spYE UPPER EYTE 0OF THE WORD.
BUFFERLK1/SHIFT«S0URCEL J D,

SOURCEL JI*SHIFT«ITENMF,
J+01+J,

SAVE LOWER EYTE OF THE WORD.
BUFFERCK1-ITEMP«SOURCEL J I,

J+01¢J,
K+01¢K,

1
ALOOP. %

’

)
i
|
'
i
H
'
ST TICT RO W o
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SUBROUTINE. SEARCH

27 6 3 sk ok ot ok sk o S ok o8 oK o 2ot s ok R R A R oK ok o ok S o 2 R S oK oK K o 3ok 3K o K oK o ok S5 K s o o A ok

s o
s d
P
%
S
s g
rate o
s 8
SIw
S
Vs
AR
PR o
P g
SOk
e
s
PR
/S

FURPNSE OF THE MODULE.
TO SEARCH MACRO NAME TRELE.
METHCT

HASH TRBLE SEARCHING METHOD,
DI¥ISION METHOD.

USAGE
SEARCH,
MODULES REGUIRED

ERROR
HASH

HASH CODE GENERATED USING

* X % R R B X OXF X X H X ¥ X ¥

*
*

ook o ok e o o R K ok oo R b S K S8 K S AR R Sk R R ok KR oo 5 KK R A oK o o oK ok e s o e RO

’L

\ 27

77

EXTERHALS

AFLAG,
AMACHT.
EFLAG,
ERROR.
HASH,
HASHTE, - '
IHASHPTR,
LUINF,
LuouT,
MOTF.
MESSAHGE,
RESULT,
OI

01,

04,
03,
01g,

LOCALS

TEMPORARY VYRARIABLES
ITEMP,

JTEMP,
KOUNT,
ARRY LIM=61449,

PROGRAM

0

ERRCH: ?
INITIALIZE TEMPORARY AND LOOP

"01+AFLAG,

VARIABLES

CONTROL

*

#

N B L T e —
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0« ITEHP,
0«JTENP, R
O<¢KOLHT. g
L CETAIN THE HASH CODE.
HASH,
oy EXIT IF ERROR FLAC IS SET
EFLAG=01 $ E<IT SEQRCH. ;
P CHECK WHETHER EHMTRY TO BE SEARCHED IS5 IN THE MACRQ NAME
v TABLE.

HASHTBL IHASHFTR1=0 $ ENIT SEARCH. ; /
’s OBTAIN FROM HASH TABLE THE FOINTER FOR THE ENTRY TO BE .
s SEARCHED IN THE MACRO NAME TABLE. (
HASHTBL IHASHFTR 1« ITEMF,
ALOOF. ‘ .=

ITEMF=ARRY LiM & EXIT SEARCH.

S COMFARE FOR ENTRY TC BE SEARCHED IS IN THE MACRO NAME TABLE
KQUNT=0S ¢ BLOOP. ; o7 il
RESULTIKOUNT J=AMACHTLITEMP] & CLOOP. =

s MATCH HOT SUCESSFUL, TRY TO MATCH WITH THE NEXT EMTRY IN THE TAGLE
OS-KOUNT«JTEMF,

JTEMF+01«JTEMF.
ITEMP+JTEMP«ITEMF.

AMACHTL ITEMPI=0 $ EXIT SEARRCH.
O¢KOUHT,

ALQCP,
CLOOP:
KOUNT+01€KOUNT,

ITEMP+01<ITEMF,

ALOOF.
77 MATCH IS SUCESSFUL., RETURM THE FLAG VALUE FOR SUCESSFUL MATCH
BLOOF.
O+<AFLAG, ”
77 RETRIVE THE MACRO DEFINITION TABLE POINTER :

- ——

AMACKTC ITEMP 1«MDTF,
EXIT SEARCH:

|
s
|
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SURROUTINE, IFTEST

23k Ao ok o ok o ok ok K sk s K K K K K 59 R OK 3K K ok Sk 3 A b o ok ok ok o o b oK o ok o 38 K ok o R ok st ok ok o o o o

P *
ey PURPOSE OJF THE MCDULE *®
o *

P TO EVALUATE THE FREDICATE OF AIF- PSUEDG-OP *
7% *
e USAGE *
7AW *
£k IFTEST. *
e o *
e MODULES REQUIRED *
Ly *
Sk ERROR
Fas *
2 s ok ok oK o o ook o s RO S SOR 3K a1 5K ok 3K ok ok 3k sk ok ok 3K o sk ko 0ok o 3 3k s o o o ok Bk 35 ok ok 3 ke ok ok o 3
s’/ EXTERNALS
ARIFFLAG.
EFLAG,
ERROF,
OFERAMND,
MESSHCE,
RFLASG,
0.
01!
0z,
04,
05,
0&, i
012,
LUIHP,
LuauT,
2S LOCHLS
e TEMPORARY VARIABLES
K.
KOUMT.
77 PROGRAN
IFTEST: 2
s INITIALIZE TEMPORARY VARIABLES
0«KOUHNT,
O«¥,
7/ ERANCH TO APPROPRIATE LABEL DEPENDING UPON RELATIONAL
v e d OPERATORS SPECIFIED BY THE FLAG VALUES
RFLAG=0 $ CHEK EQUAL.
RFLAG=01 % CHEK MOT EBUAL. ;
RFLAG=04 $ CHEK LESS.
RFLAG=0S $ CHEK LESS.
0S«K,
£ COMPARE THE TWO OPERANDS FOR THE CONDITIOH GREATER.,
77/ GFREATER THAN OR ERUAL
LOOF1.
K=012 % EXITL. ;
OPERANDLK I<OPERANDIKOUNT] $ GREARTER.
OPERANDLK J=0PERANDLKOUNTI ¢ CONT1.
4 COMDITIOM HMOT SATISFIED, RETURN FLAG YALUE IN ’AIFFLAG’

O«AIFFLAG,
FEETURH.

CONTL:

K+01 ¢k,
KOUNT+01€K0UNT,

E 3

-~

RN, T e W—"

Coe
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LOOFL.
GREARTER:
e CONDITION SATISFIELD., RETURN FLAG VYALUE 81 THROUGH
Fid 'AIFFLAG’
01<ATFFLAG,
RETURH.
EXITL.
RFLAG=0Z2 $ FASS2 .
0«AIFFLAG,
RETURN.
PASS2.
01¢AIFFLAG,
RETURHN.
CHEK LESS:.
DK,
0S«KOUMNT,
b COMPARE THE TWO OPERANDS FOR THE CONDITION LESS,
P LESS THAN OR EQUAL
LOOPZ:
KOUNT=012 $ EXIT2.
OFERAHDLK JCOPERANDLKOUMTI ¢ LESS.
OPERANDL K J=0FERANDLKOUMTI ¢ CONT2.
7/ COMDITION MOT SATISFIED RETURM FLAG VALUE
O<AIFFLAG,
RETURH.
CONTZ.
K+01+<K,
KOUHT+01€KOUNT,
LOOFZ.
LESS.
s’ CONDITION SATISFIED RETURM FLAG VALUE THROUGH AIFFLAG
D1¢AIFFLAG,
RETURH.
EXIT2:
RFLAG=05 $ FASS1.
0+AIFFLAG,
RETURH.
PASSL:
01¢AIFFLAG,
RETURH.
CHEK EGUAL:
0«t,
0S<KOUNT,
72 COMPARE THO OPERANDS FOR EQUALITY
LOOP3.
KOUHT=012 § EXITZ.
OPERANDLK 1=0PERANDLKNOUNT] $ EGUAL.
sz COMDITIOM HOT SATISFIED RETURN FLAG VALUE
0+«RIFFLAG,
RETURH.
EQUAL:
K+01¢K,
KOUMT+01€KOUNT,
LOOFZ.
EXIT3.
sz COMDITION SATISFIED RETURN FLAG VALUE
01¢AIFFLAG,
RETURM.
CHEK HOT EGUAL:
0<K,
05«KOUNT,
s/ 7 COMPARE THE TWQ OPERANDS FOR THE CONDITION NOT EQUAL
LOOP4.

91



KQUNT=012 $ EXIT4.
QFERAMNDLK I=0PERAMDIKOUNT 1 $ CONT3.
s CONDITION SATISFIED RETURH FLAG VALUE
01«AIFFLAG.
FETURMN.
CONTZ:
K+01+<K,
KOUNT+01€KOUNT.
LOOPS.
EXIT4: &
s CONDITION HMOT SATISFIED RETURN FLAG VALUE
0«AIFFLAG:
RETURH:
?

g
E
¥
t
3
gir-
:
i
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ADA &ARGZ
53R SKIF IF 6 GE @
JMP &ARG3 BoIs HEGATIVE IF &aRiGz EOEGL
[MEMD
INDER LEC @&
LOWER DEC 1
UFFRER 1 IMIDES 0OF LAasST ELEMEHNT
BRSE QDDRESS OF FIRST ELEMEHT
ARRAY ROGE IS RESERYVED HERE
COMTATIHNS aDDRESS OF
OUTPUT FROM THE MACRO PROCESSOR
INDEX DEC B
LONER DEC 1 INDEX 0OF FIRST ELEMEHMT
UPPER DEC 10@ INDEX 0OF LAST ELEMENT
. ARRAY ADDRESS OF FIRST ELEMEMT
ARRAY BSS 18G9 .. ARERAY STORAGE I3 RESERMVEDL HERE
LDEg IMBEXR COMPUTE UPPER-IMIEX
CHa, THA
G0Aa UPPER
55A ERIP IF A GE @8
AMP ERROR A IS HEGATIWE IF UFPFER <{IHMDE¥X
LDE LOWNER COMFPUTE UFPER-IMIDEX
CHMas THA
al ITHDEX
55A SEIF IF A GE @&
JHWP ERROR H IS HEGATIVE IF IMDEX (Lﬂﬂkr
FITA EuEE A REGISTER HOW COMT&INS ADDRESS OF
v EASECIMDERY
END

INPUT TO THE MACRO PROCESSOR

MACED

CHECK &ARGL. 2ORG2, &ARGSE

LTA RARG1 COMPUTE UPFPER-IHDEX
CMA. TNA '

EXAMPLE NO. 1 SIMPLE MACRO EXPANSION
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INPUT TO THE MACRO PROCESSOR

MACHO

L EOARG1 . ARG
LDRARG] RARGEZ
HMEND

MaCRDd

2T R2ARGY, AARGE
STEARGY BARG?
MEMNT

L f. ¥

ST N X

ENT

OUTPUT FROM THE MACRO PROCESSOR

LDa X
STA X
END X

EXAMPLE NO. 2 MACRO'S FOR IBM LOAD AND STORE INSTRUCTIONS



INPUT TO THE MACRO PROCESSOR

MACRO
LOAD RARG)H
LDA &ARG1
MEND
MACRO
STa &PRGL

MEHD

MR

ADE RARGL. BARG:
LOAD &ARGL

ADA RARG2

STORE &aRG1
MEMT

ann H. %

EMT

OUTPUT FROM THE MACRO PROCESSOR

L. DA
ADA
5TA
END

X X <K

EXAMPLE NO. 3 MACRO CALL WITHIN MACRO DEFINITION



INPUT TO THE MACRO PROCESSOR

MACRO

LOAD &REGC. £4RG1 o
LDRRES RARG1 L0gDh THE REGISTER 2EEL
MEND

MACKD

STORE SREG. &2ARGL
STEREG &E8RGT
MEMT

OUTPUT FROM THE MACRO PROCESSOR

LDS X LOgT  THE REGISTER B
ADD :

STB ¥

CND

EXAMPLE NO. 4 MACRO CALL WITHIN MACRO DEFINITION WITH

CONCATENATION



INPUT TO THE MACRO PROCESSOR

MECRED
STORE &/RGL. &ARGE
BIF Ce@RGZ2 E® 1» LuBl
STa ARGl
HEO LREZ
La=1 HIOF
O=T &aRGL. I
AaEZ2 MOF
MEHT
STORE ®s 1
STORE /. 2
MaCREO
LOaD EARGL. &ARGE
HIF CL£ARGE EQ 1> LAEL
LIa &AaRGH
AGD LABZ
LaEl HMOP
LD RARGL. I
Lape HOF
MEHD
LOAD . 2
Loan a1
ErD

CUTP®E FROM THE MACRO PROCESSOR

ST A, 1
LABZ2 MOR
3TA A i
LDA A u
LD A, I 3
LAE2 NOP |
END !

EXAMPLE NO.. 5 CONDITIONAL MACRO EXPANSION



INPUT TO THE MACRO PROCESSOR

EARGL SARGE LAREE LARGS
Loy Earcl
o 2ARGE

AMEP ENRGS
MEMD
MEcRd

SARGE HOF
MEHTD
MaCREO
IFEMT &RRGd
&HRGS HOP
MEHT
IF & EQ@ B LAl
LG &g
ala EBE
STa CC
# ELSE ParRT
ELSE LAE1l LAEZ2 \

=1

OUTPUT FROM THE MACRO PRUCLSSOR

I

LDA A

CFRa B

RSS

AriE LABL

LTA AR

Al BB

STw CC
H ELZE FART

JMF LARZ
Lakil  NOP

LLE =D+

crRa B

RS

J5& MACPR
& ENDIF
LABEZ NOP

€ Nb

4

EXAMPLE NO. 6 SIMPLE IF-THEN-ELSE STRUCTURED PROGRAMMING
CONSTRUCT.



INPUT TO THE MACRO PROCESSOR

WHILE &AR
LARGE HOP

LI &ARG1

CREa BRRGE3E

JHFP BARGS

MEHT

MECR

WHEMT

WHILE A E
LIE

CRE =012

ASEOSAMF

IMHA

WHEMD LAE

EHT

v

OUTPUT FROM

LaE1l HOF
LD -
CFa B
AP LaBz
LoE XX
CFE =D1Z
J5B SAMF
Ihn
AMP LaRl
L&=2 NGP
EHI

EXAMPLE NO. 7 SIMPLE

LERGY LARES

- R
51 &@/REZ2 &aEL2

i

@B LARl LAz

1 LS

i
[

THE MACRO PROCESSOR

WHILE STRUCTURED PROGRAMMING CONSTRUCT

99



INPUT TO THE MACRO PROCESSOR OUTPUT FROM THE MACRO PROCESSOR

MaCRD

1]

OF LRRG1 LARGE LARGCE LARGY ; g

GIF C&ARGY Em 82 . LABi : e
E CFa =D2

A 3
LARGE HOF e

JrF LAB2

LoE Y

A= =D1455
Lagz  MOoF

JHP CEHIIL

-
8 |
1

LEEL

bl e
=
455
im
&
s
]
e
o
a1
-
e

o 35 N

2y .LrB

T

HiGO
.LaB2 HOF
P CEMII"EARGY

Daw T = T W 5 B
s ool p e 1

z

1]

=t

Jo

LU B B w Y

-n
oy

JEB CHESBE
JHF CEMIN

CPa =D

0

JMP CEHD1

CEND1I NOP

CRrzofr 2 LaRZ 21 | - - e

CHEMD 1
EHD l

EXAMPLE NO. 8 SIMPLE CASE STRUCTURED PROGRAMMINMG CONSTRUCT



APPENDIX - D
MACRO PROCESSOR USAGE
The Deck set up for using Macro Processor is similar to that of;an
HP Assembly Program. The only difference is the file name used in the

PROG control card.
:PROG,MACPRO, pl,p2,p3,p4,99

Where
pl = Logical unit of input device (5 is standard)
p2 = Logical ﬁnit of list device (8 is standard)
p3 = Logical unit of puﬁch device
p4 = Lines per page on listing (56 is standard)
99 = Job binary parameter. If present, the object program is

stored in the job binary area for later loading.

RESERVED WORDS:

The following.are reserved words exclusively used by the Macro Processor
Viz: MACRO,MEND,END,AIF,AGO .

The major restriction Macro Processor is strictly no recursion is allowed,

i.e. A Macro cannot call itself.

The output generated by the Macro Processor is processed by the HI> Assembler.
As HP Assembler has software to generate extensive error messages, only a
limited number of error messages are generated by the Macro processor. The

. '
Macro Processor software is flexible enough for extension.

101



102

#*ERROR 1 Label specified in AGO psuedo-op is undefined. -

%#%ERROR 2 : Macro Name Table is full.

*%ERROR 3 Macro Definition Table is full.

**ERROR 4

Argument List Array is full.

#%ERROR 5 Stack over flow.
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