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COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICE
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
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C ?SE AND MAY BE USED AND COPIED
C

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggPOE:Q?bg NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF [TS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.
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FACILITY: VAX MACRO ASSEMBLER OBJECT LIBRARY
ASSTRACT:

The VAX-11 MACRO assembler trans
modules for input to the VAX-11

ENVIRONMENT: USER MODE
AUTHOR: Benn Schreiber, CREATION DATE: 20-AUG-78
MODIFIED BY:

v03.01 MTROO13 ) Mike Rhodes 07-Jun-1982
Modify routine EXPBIN to test the Absolute
Expression flag MACSGL_ABSFLAG a Little closer
in order to interpret the expression type correctly.

v03.00 MTR0O001 . Mike Rhodes 15-Mar-1982
Modify routine NUMASC to use FLGSV_DLIMSTR flag
to allow pasS\na thhens and semicolons.
Fixes SPR #11-42904.

?tes MACRO-32 source code into object

L
LINKER,
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v02.12 PCG0008 Peter George 28-Aug-1981
Fix test for floating negation in PRMUN.
v02.11 PCG0O002 Peter George 05-May-1981

Set SYMSM_RELPSECT flag in IDLIST and PRMSYM,
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RN0O23 R. Newland 3-Nov=-1979
New message codes to get error message from system
message file,

RNOO14 R. Newland 17-0ct-1979

Support for G_floating, H_floating, and Octaword data types.
RNOOOS R. Newland 12-Aug=1979

Remove .ALIGN LONG statements

RNOO27 . R. Newland 14-Jan-1980

Fix ?roblems with negative floating point literals.

SPR 11-27884.

RNOQO?Y R. Newland 28-Aug~1979

Fix problem with quadword “A Lliterals less
than B characters. SPR 11-25674.

0003 B. Schreiber  10-JAN-1979

Catch syntax error if pound swgn forgotten before
ASCI1 immediate (*A) in operands.

0006 . B. Schreiber  16=JAN-1979

Fix problem with data generation if repeated data
and uparrow=-A data (i.e. .8YTE *“A/ /{10D)

2
(1)

MA
vQ
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PRIMA
DECLA

80000000

0000

00000000

00000000
00000000
00000000
00000000
00000000°*
00000000
00000000
00000000

00
00000000
0000

0000
0000
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16-5
5=5

_ .SBTTL DECLARATIONS
* INCLUDE SILES:

. MACROS:

$MA( _SYMBLKDEF
SMAC_CTLFLGDEF
SMAC_INTCODDEF
$SMAC “GENVALDEF
SMACMSGDEF

: EQUATED SYMBOLS:

SIGN_BIT

* OWN STORAGE:

OO
—‘N

<
x>r

X/VMS Macro v04-00 Page
ACRO.SRCIA CT RI.MAR;1

SYMBOL BLOCK OFFSETS
CONTROL FLAGS
INT. FILE COMMANDS
NE OTHER GOOD SYMBOLS
e message codes

*x80000000 :SIGN BIT

.PSECT MACSRO_DATA ,NOEXE ,NOWRT,GBL,LONG

. A

: THIS DI

: MATH ACTION ROUTINES.

P1SARITH_DISP::
L.LONG O
.LONG PI1SARITH_ADD
LONG P1SARITH_AND
.LONG  P1SARITH_ASH
LONG  PISARITH_DIV
.LONG  P1SARITH_MUL
.LONG PI1SARITH_NEG
.LONG  P1SARITHONOT
.LONG P1SARITH OR

CLONG  PISARITH SAME
.LONG P1SARITHTSUB
"LONG  P1$SARITH XOR

%PATCH TABLE IS USED DURING PASS 1 TO JSB T0

; (0) ==SHOULD NOT HAPPEN
:INTS_ADD
:INTSZAND
: INTSZASH
:INTSCDIV
:INTS MUL
s INTS_NEG
:INT$ZNOT
*INT$ZOR

S INTSZSAME
:INT$ZSUB
:INTS$ZXOR

PSECT MACSACTPRI_DATA NOEXE,LONG

SYM FLAG:.WORD O
ENTRY HASK
.WORD O

;USED FOR GLOBAL/DEBUG/WEAK/EXTERN
;USED FOR .ENTRY/ . VECTOR
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0004 137 .SBTTL PRMUN  PRIMARY UNARY OPERATORS
0004 138
0004 139 ;+¢
8882 }2? ; FUNCTIONAL DESCRIPTION:
0004 14% : PRMUN IS CALLED WHEN A UNARY OPERATOR PRODUCTION IS
0004 143 : ENCOUNTERED. IT CHECKS FOR UNARY FLOATING NEGATION
0004 144 : AND CHANGES IT TO AN XOR OF THE SIGN BIT. IF THE
0004 145 : EXPRESSION IS TO BE EVALUATED IN PASS 2 THE INTERMEDIATE
0004 146 : CODE IS EMITTED. THE EXPRESSION IS THEN EVALUATED
0004 147 ; AND THE RESULT IS RETURNED IN MACSGL_VALUE.
0004 148 :
0004 149 : INPUTS:
0004 150 ;
0004 157 : MACSAL _VALSTACKCR?] VALUE OF EXPRESSION
0004 152 : MACSAL-VALSTACK=4[R7]  OPERATION
0004 153 ;
0004 154 : QUTPUTS:
0004 155 .
0004 156 : MACSGL _VALUE COMPUTED VALUE
0004 157 :
00046 158 :=-
0004 159
00000000 160 .PSECT MACSRN_CODE_P1,NOWRT,GBL ,LONG
0000 161
0000 162 JENABL LSB
0000 163
0000 164 PRMUN: : ;PRIMITIVE = OPUNARY PRIMITIVE
56 0000°CF4? DE 0000 165 MOVAL  W*MACSAL_VALSTACKLR7],R6:POINT TG TOP OF VALUE STACK
0006 166 $VPUSH (R6) ;PUSH VALUE ONTO STACK
76 DS 88?5 }gg TSTL -(R6) :BACK UP TO ROUTINE VALUE
88}8 }93 : IF OPERATION IS FLOATING NEGATION, CHANGE TO XOR OF SIGN BIT
06 66 91 0010 17 CMPB (R6) ,#INTS_NEG :ARE WE DOING A NEGATE?
26 12 0013 172 BNEQ 208 :1F NEQ NO
0000°'CF 91 0015 173 CMPB WAMACSGB RDXNDX,~ SYES==AND IS IT A FLCATING NEGATE?
04 0019 174 FROXSV_F LOAT Paee
1F  1F 001A 175 BLSSU 208 -1F LESS NO
0Cc 68 06 EI1 001C 176 BBC #FLGSV_EVALEXPR (R11), 108 ; YES--ARE WE EVALUATING ON PASS 2
0020 177 SINTOUT_LW INT! STKL,<#%X8000> ; Yes--stack float1n8 point sign bit
66 0B 9A 002C 178 10$:  MOVIBL “#INT$S XOR,(R) : CHANGE COMMAND TO XOR
002F 179 $VPUSH I‘XBOUO : Stack sman bit
50 66 DO 0038 180 20%: MOVL é) RO ;GET ACTIO
56 SO DO 003 181 MOVL Ro.Ré *REMEMBER IT FOR LATER
0B 68 06 E1 0041 182 BBC #FLGSV_EVALEXPR, (R11),308 ;BRANCH IF NOT EVAL ON PASS 2
S1 02 9A 0045 183 MOVIBL #2,R1 :SET BYTE COUNT
FFB5' 30 0048 184 BSBW MACSINTOUT X YEMIT TO INT. FILE
0000°'CF 59 DO 004B 185 MOVL R9,W*MACSGL EXPEND :SAVE END OF EXPR POINTER
56 0000°'CF46 DO 0050 186 308$: MOVL WAP1SARITH_BISPCR6],R6 ;GET ADDRESS OF ROUTINE
66 16 0056 187 JSB (R6) ;CALL IT
G058 188 SVPOP  WAMACSGL_VALUE :RETRIEVE VALUE
05 ooog 189 RSB
006 190
0063 191 .DSABL LSB
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0063 193 .SBTTL PRMSYM PRIMARY SYMBOI §
0063 194
0063 195 e+
882% 139 : FUNCTIONAL DESCRIPTION
0063 198 ; PRMSYM IS INVOKED WHEN AN ID IS FOUND IN THE PRODUCTION.
0063 199 : BASED ON THE SYMBOL ATTRIBUTES (LOCAL, GLOBAL, EXTERNAL,
0063 200 : DEFINED, ABSOLUTE) IT WILL SET CONTROL FLAGS FOR LATER
0063 201 : PROCESSENG OF THE ID.
0063 202 ;
0063 203 : INPUTS:
0063 204 ;
0063 205 : MACSGL _VALUE POINTER TO ID SYMBOL BLOCK
0063 206 :
0063 207 : OUTPUTS:
0063 208 :
0063 209 ;--
0063 210
882% 5}5 PRMSYM: : :PRIMARY = ID
56 0000°'CF DO 0063 213 MOVL  W*MACSGL VALUE.R6 ;GET POINTER TO SYMBOL BLOCK
1868 18 €0 0068 214 BBS #FLGSV_NOREF,(R11),5%  :BRANCH IF WE SHOULD NOT REF SYMBOL
09 A6 0080 8F A8 006C 215 BISW2  WSYMSM™REF,SYMSW FLAG(R6) ;FLAG SYMBOL AS REFERENCED
S0 00000000°'EF 0O 0072 216 MOVL  MACSGL_PSECTPTR,RO :GET POINTER TO PSECT DATA
06 OD AO 03 E1 0079 217 BBC #PSCSV REL, - :IF ABS PSECT
007 218 PSCSW OPTIONS(R0),5$ *THEN SKIP
09 A6 0800 8F A8 O007E 219 BISW2  #SYMSM_RELPSECT,SYMSW FLAG(RS) ;SET REL PSECT FLAG
09 A6 4000 8F AA 0084 220 S$: BICWZ  #SYMSMSUPR,SYMSW FLAG(R) :AND CLEAR SUPPRESS BIT
0309 A6 00 EO 008A 221 BBS #SYMSVDEF ,SYMSW_FLAG(RS) ,108
008F 222 ;IF SYMBOL NOT YET DEFINED
68 04 CA O08F 223 BICL2  #FLGSM_COMPEXPR,(R11)  :THEN EXPR VALUE NOT YET KNOWN
0C B3 0092 224 10$: BITW  #SYMSMGLOBL'SYMSM_EXTRN,~ ;SYMBOL GLOBAL OR EXTERNAL?
09 A6 0094 225 SYMSW_FLAGTRS)
18 13 0096 226 BEQL 20$ :IF EQL NO
0041 8F B3 0098 227 BITW  #SYMSM_DEF!SYMSM_LOCAL,~-;YES=~DEFINED OR LOCAL?
09 Ab 009C 228 SYM$W_FLEAG(RG) = :
13 12 009 229 BNEG  20% *IF NEQ NO
00A0 230 ;
00A0 231 “SYMBOL IS EXTERNAL OR GLOBAL
00A0 232 . “SYMBOL NOT YET OEF INED
3C 68 06 1 00A0 233 BBC #FLGSV_EVALEXPR,(R11),508 :EVALUATE ON PASS 2?
00AL 234 $INTOUT_LW INTS STKG,R6 ;YES==STACK GLOBAL
0000°CF S9 DO OQ0AC 235 MOVL R9, W MATSGL _EXPEND -SAVE END OF EXPRESSION
20 11 00B1 236 BRB 50§
0083 237 .
883% %%3 ; LOCAL OR DEFINE SYMBOL
0000°CF OC A6 91 0083 240 20%: (MPB  SYMSB_SEG(R6) ,W*MACSGL_PRMSEG ;DIFFERENT PSECTS?
0E 13 00B9 241 BEQL 30% -1F EQL NO
09 09 A6 0& EO 0088 zcg BBS #SYMSV_ABS,SYMSW_FLAG(R6),308 ;YES--UNLESS SYMBOL ABSOLUTE
00C0 24 . (BRANCH IF ABSOLUTE)
0000°CF DS 00CO0 244 TSTL  WMACSGL_PRMSEG ;REALLY DIFFERENT PSECTS?
03 13 00C4 245 BEQL 30% *1F EQL NO
6B 04 CA 00C6 246 BICL2  #FLGSM_COMPEXPR,(R11)  :YES=-VALUE NOT YET KNOWN
00 68 06 EV 00C9 247 30%: BBC #FLGSV EVALEXPR. (R11),408 ;EVALUATE ON PASS 2?
00CD 248 $INTOUT_LW INTS_STKS,Ré ;YES=-=STACK SYMBOL
0000'CF S9 DO 00DS 249 MOVL R9, W MATSGL _EXPEND *SAVE END OF EXPRESSION
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LSBTTL NUMERIC PRIMARIES

+e
FUNCTIONAL DESCRIPTION:
NUMELT IS CALLED WHEN '“F' IS SEEN. A FLOATING POINT NUMBER

IS SCANNED,
NUMFLT:: ;SPECIAL_OPERATOR = DUPF
BSBW MACSSKIPSP ;SKIP SPRCES
BSBW MACSGETFLOAT +ACCUMULATE FLOATING POINT NUMBER
BRB PRMINT : TREAT AS INTEGER

44

FUNCTIONAL DESCRIPTION:

PRMINT IS CALLED WHEN AN INTEGER (OR INTEGER=LIKE) TOKEN
IS FOUND. IF THE EXPRESSION IS BEING EVALUATED IN PASS 2
THE VALUE IS EMITTED TO THE INTERMEDIATE FILE.

LR EL I I WAL A W ]

PRMINT:: :PRIMARY = DINTEGER
BBC NFLGSV EVALEXPR‘(R11).10§ ;EVALUATE ON PASS 2?
SINTOLT_LW INTS STKL,<W*MACSGL_VALUE> ;YES--STACK VALUE
105 :ggL R9,W*MATSGL_EXPEND :SAVE END OF EXPRESSION

*4¢

FUNCTIONAL DESCRIPTION:

PRMBRK IS CALLED WHEN AN EXPRESSION IN ANGLE BRACKETS IS
SCANNED. THE VALUE IS PICKED OFF OF THE STACK AND PLACED
IN MACSGL _VALUE.

PRMBRK : : ;PRIMARY = DANGOPN EXPR DANGCLS

MOVL  W*MACSAL_VALSTACK-4[R71,- ;VALUE IS ON STACK
. QMACSGL_VALUE ;

s44
FUNCTIONAL DESCRIPTION:

PRMRDX IS CALLED WHEN A RADIX CONTROL PRIMARY HAS BEEN
SCANNED. THE RADIX IS RESET TO THE PREVIOUS RADIX.

Ve Ve By Oy W

PRMRDX : : :PRIMARY = RADIX
CVILB  WAMACSAL VALSTACK=4[R7],- ;RESET T0 PREVIOUS
RSB Q*MACSGB_RDXNDX  ;RADIX

MACRO.SRCIACTPRI.MAR;1

CONTROL PRIMARY

IN

1™ 0t St Dot Gt Gt et G Gt Gt St ot P Gt o) P Gt Pt Pt Pt et
VZEZZTZTIETZZITTITZIZZTITITTZE
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.SBTTL PROGRAM COUNTER PRIMARY g;:

XY SYr
; FUNCTIONAL DESCRIPTION: g;:
ERENCE (''.'") IS SCANNED. AL
ALUATED ON PASS 2 THE s
PC VALUE. IF TME EXPRESSION sy
ES THEN THE EXPRESSION IS sy

AND THE FLAG (FLGSM_COMPEXPR) g;:

SYy

SY!
PRMP( : : : PRIMARY = DP( sy
BB( #FLGSV_EVALEXPR,(R11),108 ;BR IF NOT EVALUATE ON PASS 2 sy
$SINTOUT_X INT$_STKPC sYES=-=STACK PC Y

MOVL R9, W MACSGL _EXPEND :SAVE END OF EXPRESSION s

108: MOVL  W*MACSGL_PC,W*MACSGL_VALUE ;RETURN VALUE IS PC s
MOVL WAMACSGL PSECTPTR,R0 ;GET POINTER TO CURRENT PSECT M

BBC #PSCSV_REL,PSCSW_OPTIONS (RO),30$ sy

;BRANCH If ABS PSECT SY!

INCL W MACSGL_ABSFLAG ;RELOCATABLE--FLAG NOT ABS EXPR My

TSTL  W*MACSGL_PRMSEG ;EXPR HAVE A PSECT YET? s

BNEQ  20% ;1F NEQ YES sy

MOVL W MACSGL _PSECT,- ;NO=-USE CURRENT PSECT My

SR 308 W*MACSGL_PRMSEG g;:

208 : CMPL  W*MACSGL _PRMSEG,- ;YES==CROSS PSECT REFERENCES? s
Q-MACSGL _PSECT sY»

BEQL  30% ;1F EQL NO sm

BICLZ  #FLGSM_COMPEXPR,(R11)  ;YES~~FLAG NOT COMPILE EXPRESSION S

. AL
308: RSB Sy
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ASK ROUTINES 5-SEP=-1984 01:47:04 [MACRO.SRCJACTPRI.MAR:1 (7
LSBTTL ENTRY POINT MASK ROUTINES
;¢+
; FUNCTIONAL DESCRIPTION:
: RGLST1 AND REGLST ARE CALLED TO ACCUMULATE AN ENTRY-POINT
: MASK. RGLSTY IS CALLED FOR THE FIRST ITEM TO INITIALIZE THE
: ENTRY MASK TO ZERO, AND REGLST IS CALLED FOR EACH SUCCESSIVE
: ITEM IN THE MASK. THE APPROPRIATE BIT IN ENTRY_MASK IS
: SET FOR LATER PROCESSING BY THE 'MASK' ROUTINE.
RGLST1:: ;REGLJS = MASK_ITEM
CLRW WAENTRY_MASK ;START WITH O
REGLST:: ;REGLIS = REGLIS MASK ITEM
MOVL WeMACSAL VALSTACK[R7],R0;GET THE MASK BlT NUMBER
BBCS RO,W*ENTRY_MASK,10$ :SET THE BIT IN THE MASK

108: RSB

s 44

FUNCTIONAL DESCRIPTION:

MASK IS CALLED WHEN AN ENTRY=-POINT MASK HAS BEEN ACCUMULATED
IN ENTRY MASK. IF WE ARE EVALUATEING EXPRESSIONS THE VALUE
WILL BE STACKED IN PASS 2.

Ve e %o %o %o Vs % e
]
]

.ENABL LSB

MASK: : REGISTER_MASK = DUPM DANGOPN REGLIS DANGCLS
MOVIWL W ENTRY_MASK,RO ;PICK UP MASK WORD
BRB 10% :FINISH IN COMMON CODE

+
<+

FUNCTIONAL DESCRIPTION:

MASKX IS CALLED WHEN '“MRn' IS SCANNED. A MASK IS CREATED
AND THE VALUE IS SENT TO PASS 2 IF EXPRESSIONS ARE BEING

Ve e W Ve VeV %0y

EVALUATED.
MASKX: : ;REGISTER_MASK = DUPM MASK_ITEM
MOVL  WMACSAL_VALSTACKLR7],R1:GET MASK™BIT NUMBER
CLRL RO *START WITH A CLEAN SLATE
BBCS  R1,R0,10$ ‘SET THE MASK BIT AND JOIN COMMON CODE
BRB 10§ ‘BETTER SAFE THAN SORRY

P44
FUNCTIONAL DESCRIPTION:

MASKNL IS CALLED WHEN A NULL ENTRY-MASK 1S SCANNED. If
E{ggESSSIONS ARE BEING EVALUATED, A ZERO IS STACKED IN

®e®oGeBeBoeNo e

MA(
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v04-000 ENTRY POInT MASK ROUTINES 5-SEP=1984 01:47:04 ([MACRO.SRCIACTPRI.MAR;1 (7)
0194 408 ;--
0196 409
0194 410 MASKNL:: ;REGISTER_MASK = DUPM DANGOPN DANGCLS
50 D& 0194 411 CLRL RO RESULT IS 0
0000°'CF 50 DO 0196 41; 108:  MOVL  RO,W"MACSGL_VALUE : STORE RESULT
OF 68 06 E1 0198 41 BB( #FCGSV_EVALEXPR, (R11),208 ;BRANCH IF NO EXPRESSION EVALUATION
019F  414% SINTOUT_LW INTS STKL,<wSMACSGL_VALUE> ;YES==SEND VALUE TO PASS 2
0000°'CF 59 DO 01A9 415 MOVL  ~RO,W*MATSGL_EXPEND :SAVE END OF EXPRESSION
05 O1AE 416 20%: RSB
01AF 417
01AF 418 .DSABL LSB




N 3
MACSACTPRI PRIMARIES 16-SEP=1984 02:00:18 VAX/VMS Macro V04=00 Page 11 MA(
V0&=-000 EXPRESSIONS §-SEP-1984 o1=49:o ancno.sacﬁAcrpnx.nAn;1 9 (8) Tat
01AF 420 LSBTTL EXPRESSIONS
01AF 421
Q1AF 4 g 4
01AF 423 VAX=11 MACRO RECOGNIZES DIFFERENT TYPES OF EXPRESSIONS. THESE
01AF 424 ROUTINES PROCESS COMPILE=-TIME EXPRESSIONS. THE RESULT OF SUCH
Q1AF  4¢S ; AN EXPRESSION IS A LONGWORD WHICH WILL BE KNOWN BY PASS2
01AF 426 (OR AT LINK TIME IF THE EXPRESSION INVOLVES GLOBALS OR
01AF 427 EXTERNALS). THE MOST COMMON USAGE OF THIS TYPE OF EXPRESSIONS
01AF 428 IS IN OPERANDS, ANOTHER TYPE OF EXPRESSION IS FOUND IN THE
01AF 4;9 ; ASSIGNMENT STATMENT WHERE AN EXPRESSION GENERATES CODE TO
8}:: 23? : EVALUATE THE EXPRESSION AT RUN TIME.
01AF 432 THE "PRIMITIVE' ROUTINES SET FLAGS DESCRIBING THE EXPRESSION.
01AF 433 THESE FLAGS MUST BE INITIALIZED BY THE EXPRESSION CALLER IF
8}:; 2§g : THEY ARE TO BE USED.
01AF 436 FLGSM_COMPEXPR FALSE IF EXPRESSION VALUE NOT YET KNOWN
01AF 437 FLGSM_EVALEXPR TRUE CAUSES EVALUATION TO OCCUR ON PASS 2
8}:; 2%3 ; FLGSM_ABSEXPR  TRUE INDICATES THAT EXPRESSION IS ABSOLUTE
O1AF 440 ; -~
01AF 441
01AF 442 EXPBIN:: :EXPR = EXPR OPBINARY PRIMARY
55 57 DO O1AF 443 MOVL R7.RS :COPY STACK POINTER
0182 444 SVPUSH WAMACSAL_VALSTACK=8LRS] :PUSH LEFT OPERAND ONTO STACK
018D 445 SVPUSH W MACSAL VALSTACKLRS] _ :PUSH RIGHT OPERAND
S6 FFFC'CF4S DO O01C8 446 MOVL WAMACSAL “VALSTACK=4[R5],R6 :GET COMMAND FROM STA(CK
0B 6B 06 EV O1CE 447 BBC #FLGSV_EVALEXPR, (R11),108 ;EVALUEATE ON PASS 2?
SO0 56 DO 0102 448 MOVL  R6,RO - vés--cev COMMAND
FE28' 30 0105 449 BSBW  MACSINTOUT X SOUTPUT CMD TO INT FILE
0000°'CF 59 DO 0108 450 MOVL R9,WAMACSGL_EXPEND :SAVE END OF EXPRESSSION PTR
§6 DS 010D 451 108: TSTL Ré :WAS ROUTINE SUPPLIED?
58 13 01DF 452 BEQL 40% :IF EQL NO
OA 56 91 O01E1 453 CMPB  R6,#INTS_SUB :SUBTRACTION?
10 12 01E4 454 BNEQ 20§ *1F NEQ NO
01  0000°CF DY O01E6 455 CMPL  W"MACSGL_ABSFLAG,# YES--SEVERAL RELATIVE REFS?
09 15 O01EB 456 BLEQ 2os LEQ NO
05 6B 02 E1 O01ED 457 BB( #ELGSV_COMPEXPR, (R11), zot YES--REALLY COMPILE TIME EXPR?
0000°'CF 02 C2 O1F1 458 SUBL2  #2,W MRCSGL ABSFLAG :YES==MAKE RESULT ABSOLUTE
0000'CF D& O1F6 459 20%: CLRL  WAMACSGL_VAL3 :CLEAR EXPRESSION OVERFLOWW IND.
56 DD O1FA 460 PUSHL R6 *SAVE ROUTINE IDENT.
S6 0000°CF46 DO OQ1FC 461 MOVL  WAPI1SARITH_DISPLR6],R6 :GET ROUTINE ADDRESS
66 16 0202 462 JSB (R6) :CALL ROUTINE
56 REDO 0204 463 POPL Ré *RESTORE ROUTINE IDENT
51  000C'CF 00 0207 464 MOVL  W*MACSGL_VAL3,R! :EXPRESSION OVERFLOW?
33 13 020C 465 BEQL 50% :1F EQL NO
0000°'CF D5 020 466 TSTL  W"MACSGL_ABSFLAG CYES==ABSOLUTE EXPRESSION?
20 12 0212 467 BNEQ 508 _ :1f NEQ NO _
52 00708810 8F DO 0214 468 MOVL #MACS EXPOVRS2.R2 : No=-=-assume expression overflow
046 S6 91 0218 469 (MPB  R6,#IRTS DIV SUNLESS IT WAS DIVISION
0B 12 021F 470 BNEQ 30§ ‘1f NEQ NO
§1 DS 0220 471 TSTL R1 :THEN CHECK FOR DIVIDE BY 0
07 18 0222 472 BGEQ 30$ 1r GEQ THEN NOT oxvxos BY 0
5¢ 007p8808 8F DO 0224 473 MOVL #MACS DIVBYZERO,R? It was divide 6
0228 474 30%: SINTOUT_LW INTS_WRN,<R2.W*MACSGL' ERRPT) :EMIT ERROR 10 PASS 2
08 N 85%5 2;2 BRB “50%
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V04 =000 EXPRESSIONS $~SEP=-1984 01:47:04 [MACRO.SRCIACTPRI.MAR:1 (8) VO
0239 477 : NO ROUTINE SUPPLIED
0239 478 :
0239 479 40$: SVPUSH  #0 ;RESULT IS 0
0241  4BO 50$: $VPOP  WAMACSGL_VALUE SPOP RESULT INTO MACSGL VALUE
01  0000°CF D1 024B 4B CMPL  W*MACSGL _ABSFLAG,#1 :SEVERAL RELATIVE REFERENCES?
0C 15 0250 482 BLEQ  60% :IF LEQ NO
05 00000000°GF E9 0252 483 BLBC G MACSGL ABSFLAG,60$ :YES == ARE THE NUMBER OF REFs 0DD?
0000'CF 01 O9A 0259 484 MOVZIBL #1,W"MACSGL_ABSFLAG SYES == CALL IT ONE (RESULT IS...
05 0256 485 60$: RSB :...THE EXPRESSION IS RELOCATEABLE)
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v04-000 UP-ARRQW=-A ASCII TEXT PRIMARY (

SEP=1984 8 3
~SEP=-1984 01:47:04 [MACRO.SRCIACTPRI.MAR;1 9)
(I

025F 487 SBTTL UP-ARROW=A ASCII TEXT PRIMARY
025F B8
0¢5F 489 s
8%2; 29? ; FUNCTIONAL DESCRIPTION:
025F 69% ; NUMASC IS INVOKED WHEN THE PRODUCTION 'UP-ARROW=-A' IS
025F 493 ; FOUND IN THE INPUT., IT SCANS THE NEXT CHARACTER AS A
025F 494 ; DELIMITER, THEN READS TEXT, STORING UP TO THE MAXIMUM
025F 495 ; NUMBER OF CHARACTERS IN °'MACSGL_VALUE', LOOKING FOR
025F 496 ; THE MATCHING DELIMITER. [F THE MAXIMUM NUMBER OF BYTES
025F 497 ; FOR THIS OPERAND IS EXCEEDED OR IF END-OF-LINE IS FOUND
025F 498 ; BEFORE THE MATCHING DELIMITER, A MESSAGE IS OUTPUT
025F 499 ; TO PASS 2.
025F 500 ;
025F  S01 ;--
025F 502
025F 503 NUMASC(C:: ;SPECIAL OPERATOR = DUPA
00 68 26 E3 02SF 504 BBCS #FLGSV _UPAFLG,(R11),.#1 FLAG DUPA WAS SEEN
FD9A' 30 0263 505 BSBW MACSSKIPSP SKIP SPACES AND TABS
56 CO00'CF 9 0266 506 MOVAB WAMACSGQ_VALUEQ,R6 POINT YO RESULT AREA
66 7C 0268 507 CLRQ (R6) CLEAR OUT 8 BYTES
08 A6 7C 0260 508 CLRQ 8(R6) ; and then the next 8 bytes
5SS SA D0 0270 509 MOVI. R10,RS ;COPY DELIMITER
00 55 91 0273 510 (MPB RS ,#CR ;1S DELIMITER CR?
1F 13 0276 SN BEQL 20§ :IF EQL YES--ERROR
S4& 0000°'CF 9A 0278 512 MOVIBL W*MACSGL OPSIZE,R4 :GET MAX SIZE OF OPERAND
00 68 2F E3 027D 513 BBCS #FLGSV DCIMSTR,(R11),.41 ; PASS ALL CHARACTERS (EVEN =;)
FD7C' 30 0281 514 108: BSBW MACSGEYCHR JGET NEXT CHARACTER
55 SA 91 (0284 515 CMPB R10.RS JDELIMITER?
1C 13 0287 516 8EQL 308 ;IF EQL YES
0D SA 91 (0289 517 CMpP8 R10,#CR ;NO=-=-END OF LINE?
09 13 028C 518 8EQL 208 :1F EQL YES--ERROR
54 D7 028¢ 519 DECL R4 ;NO=-=-ROOM TO STORE BYTE?
EF 19 0290 520 BLSS 10% :DON'T STORE IF TOO MANY CHARS
86 SA 90 0292 521 MovB R10, (R6)+ :STORE CHARACTER
EA 11 0295 522 BRB 108 ;LOOP FOR MORE
0297 523 :
8%3; ggg . FOUND EOL BEFORE DELIMITER
0297 520 20%:  SMAC_ERR UNTERMARG ; Get message code
FO61' 30 029¢C Se? BSBW™ MACSERRORPT :ISSUE MESS GE T0 PASS 2
09 6B V4 E& Q209F 528 8BSC lFLGSV-DLIHSTR,(R11).40$ JCLEAR ALLCHR AND GO FINISH UP
07 11 02AY 529 BRB 408 ;FINISH
02A5 530 ;
85:2 g%} ; FOUND OTHER DELIMITER
00 68 oF E& 02AS 533 305: 88SC NFLGSYV DLIMSTR,(R11),.+41 ;DO NOT PASS ALL CHARACTERS
FDS54* 30 O02A% 534 BSBW MACSGETCHR :SKIP OVER DELIMITER
56 DS 02AC 535 40%: TSTL R4 TOO HANY CHARACTERS’
10 18 02AE 536 BGEQ 50% GEQ N
g3%8 g%g 50 SINTOUT_LW INTS_WRN,<HMACS DATATkUNC U“HACSGL _ERRPT> ; Yes--report error
08 0000°*CH 91 02C0 539 CMPB WAMACSGL _OPSIZE 48 : Was this a QUAD or OCTA operand?
15 19 02C$5 540 BLSS 70% ; No if LSS
0000°CF 0000°CF D0 02C7 541 MOVL WAMACSGL _VAL3, ; Yes: save bits 32 to 63
02CE 54§ WAMACSGL HIGH 32 .
10 0000°'CF 9% 02CE 54 CMPB W MACSGL _OPSIZE . .#16 ;: Was this an OCTA operand?
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: No if NEQ

VALZ, = : Yes: save bits 64 to 127

HIGH_64

;TREAT AS INTEGER DATA
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v04-000 RADIX CONTROL ~SEP=1984 01:47:06 [HACRO.SRCSACTPRI.MAR;1 (10)
osor 549 .SBTTL RADIX CONTROL
02DF 550
02DF 551 ¢+
833; ggg ; FUNCTIONAL DESCRIPTION:
02DF 554 ; THESE FOUR ROUTINES ARE INVOKED WHEN A RADIX CONTROL
02DF 555 PRIMARY |S ENCOUNTERED. THESE ROUTINES SAVE THE
02DF 556 . OLD RADIX IN MACSGL VALUE (FOR LATER RESTORATION) AnND
02DF 557 ; SET THE NEW RADIX IN MACS$GE_RDXNDX.
02DF 558
02DF 559 ;--
02DF 560
02DF 561 RDXBIN:: ;RADIX _CONTROL = DuUPB
0A 10 020DF Sb% BSBB SET_RADIX ;G0 SET THE INDEX FOR BINARY
00 O02E1 56 .BYTE  RDXSV_BINARY
022 564
02E2 565 RDXDEC:: ;RADIX_CONTROL = DUPD
07 10 Q2E2 566 BSBB SET_RADIX :SET DECIMAL RADIX
02 0284 567 .BYTE  RDXSV_DECIMAL
02ES 568
02ES 569 RDXO(CT:: ;RADIX_CONTROL = DUPO
04 10 02ES 570 BSBB SET_RADIX :SET OTTAL RADIX
01 02E7 S .BYTE  RDXSV_OCTAL
02E8 5§72
02E8 573 RDXHEX:: ;RADIX CONTROL = DUPX
01 10 028 574 BS8B SET_RADIX ;SET HEX RADIX
03 02EA 575 .BYTE  RDXSV_HEX
02EB 576
02EB 577 SET_RADIX:
02¢tB 578
0000°'CF 9A 02eB 579 MOVZIBL W*MACSGB _RDXNDX,= :SAVE CURRENT INDEX
0000°'CF 02€F 580 Q*MACSGL _VALUE
0000°'CF 9 90 O0Q2fF2 581 MOVB (SP)+,W*MACSGB_RDXNDX ;SET NEW RADIX AND CLEAN STACK
05 8%:; gg% RSB ;RETURN TO CALLER'S CALLER
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v04=-000 OPERATORS -SEP-1984 01:47:04 [MACRO.SRCJACTPRI.MAR;1 (11)
OSFa 585 .SBTTL OPERATORS
02F8 586
02FB 587 ;++
8%?% ggg : FUNCTIONAL DESCRIPTION:
02F8 590 ; THESE OPERATOR ROUTINES ARE CALLED WHEN A BINARY OPERATOR
02F8 591 ; IS ENCOUNTERED IN THE TEXT, THESE ROUTINES MERELY SET
02F8 592 : THE OPERATOR NUMBER INTO MACSGL VALUE FOR LATER PROCESSING
02F8 593 ; BY THE EXPRESSION EVALUATION ROOTINE (EXPBIN).
02F8 594 ;
02F8 595 ;~--
02F8 596
02F8 597
02F8 598
02F8 599 .MACRO 0P OPR
02F8 600 BSBB SET _UP _OPERATOR
02F8 601 .BYTE  INTS_'DPR
02F8 602 .ENDM
02F8 603
02F8 604
02F8 605 OPPLUS:: :OPBINARY = DDPLUS
02F8 606 oP ADD
02FB 607 OPMINU:: :OPBINARY = DDMINUS
02FB 608 oP SusB
02FE 609 OPMUL:: ;:OPBINARY = DDTIMES
02FE 610 oP MUL
0301 611 OPDIV:: ;OPBINARY = DODIV
0301 612 oP DIV
0304 613 OPAND:: :OPBINARY = DDAND
0304 614 oP AND
0307 6'5 OPOR:: ;:OPBINARY = DDOR
0307 616 oP OR
030A 617 OPXOR:: :OPBINARY = DDXOR
030A 618 oP XOR
030D 619 OPASH:: :OPBINARY = DDASH
030D 620 oP ASH
0310 621 OPCOM:: ;OPBINARY = DDUPC
0310 622 oP NOT
0313 623 OPNEG:: :OPBINARY = DDMINUS
0313 624 oP NEG
0316 625 OPSAME:: :OPBINARY = DDPLUS
0316 626 oP SAME
0319 627
0319 628 SET_UP_OPERATOR:
0000°'CF 9E 9A 0319 629 MOVIBL 3(SP)+,W*MACSGL_VALUE  ;GET THE OPERATOR NUMBER
05 031t 630 RSB sRETURN TO CALLER'S CALLER
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v04-000 SYMBCL ATTRIBUTE DIRECTIVES -GLOBL/DEBUG =SEP=1984 01:47:04 MACRO.SRCIACTPR] .MAR; 1 (12)

g%;; 2§§ .SBTTL SYMBOL ATTRIBUTE DIRECTIVES =GLOBL/DEBUG/WEAK/EXTRN
JITF 634 ¢+
8%}; g%g ; FUNCTIONAL DESCRIPTION:
031F 637 ; GLOBAL /DEBUG/WEAK/EXTRN ARE CALLED WHEN THE CORRESPONDING
031F 638 ; DIRECTIVE IS SCANNED. FLAGS ARE SET IN SYM FLAG FOR THE
031F 639 ; ROUTINE "IOLIST'. *IDLIST' IS CALLED FOR EACH SYMBOL IN
031F 640 ; THE LIST AND IT SETS THE BITS IN SYM_FLAG IN THE SYMBOL
031F 641 ; BLOCK FOR THAT SYMBOL.
031F 64% ;
031F 643 ;--
031F 644
031F 645 GLOBAL:: ;ID_LIST HEAD = KGLOBL
OE 10 031F 646 BSBB  SET _SYM FLAG ;SET FLAG TO REMEMBER
0004 0321 647 .MORD  SYMSM_gLOBL
0323 648
0323 649 DEBUG:: ;ID_LIST _HEAD = KDEBUG
0A 10 0323 650 BSBB  SET _SYM FLAG :SET FLABS TO REMEMBER
00A0 8%%; gg; .WORD  SYMSM_DEBUG!SYMSM_REf
0327 653 WEAK:: JID_LIST_HEAD = KWEAK
06 10 0327 654 BSBB  SET_SYM FLAG ;SET FLAGS TO REMEMBER
0006 8%53 ggg .WORD  SYMSM_WEAK'SYMSM_GLOBL
0328 657 EXTRN:: ;ID_LIST_HEAD = KEXTRN
02 10 0328 658 BSBB SET_SYM _FLAG :SET THETFLAG
0008 0320 659 JWORD  SYMSM_ERTRN
032F 660
032F 661
032F 662 SET_SYM_FLAG:
0000'CF 9t BO 032F 663 MOVW  @(SP)¢,W SYM_FLAG ;REMEMBER THE FLAG BIT
05 0334 664 RSB ;RETURN TO CALLER'S CALLER
0335 665
0335 666 ;++
8%%2 ggg ; FUNCTIONAL DESCRIPTION:
0335 669 . AFTER A GLOBAL/DEBUG/WEAK/EXTRN DIRECTIVE HAS BEEN SCANNED,
0335 670 . "IDLIST' IS CALLED FOR EACH SYMBOL IN THE LIST OF SYMBOLS
0335 671 . ACCOMPANYING THE DIRECTIVE  THE FLAGS CONTAINED IN SYM_FLAG
0335 672 . ARE SET FOR THE SYMBOL. IF THE DIRECTIVE IS .EXTRN AND
0335 673 ; THE SYMBOL IS ALREADY DEFINED, AN ERROR MESSAGE 1S ISSUED
0335 674 ; TO PASS 2.
0335 675 ;
0335 676 ;--
0335 677
0335 678 IDLIST:: JID_LIST = ID
56 0000°CF47 DO 0335 679 MOVL  W*MACSAL _VALSTACKCR?],R6:GET POINTER TO SYMBOL BLOCK
0D 000u'CF 03 E1 0338 680 BB( #SYMSV_EXTRN,WASYM FLAG, 108 ;BRANCH IF NOT .EXTRN
08 09 A6 00 E1 0341 681 BB( #SYMSV DEF , SYMSW_FLAG(RE) , 108 ;BRANCH IF SYMBOL NOT DEF INED
0346 682 $MAC_ERR SYMDEF INMO : Yes--get error nessaae
FCB2' 30 0348 683 BSBW™  MACSERRORPT - SYMBOL DECLARED EXTERNAL BUT ALREADY DEF INE
09 A6 0000°'CF AB OQ34E 684 108: BISW  WASYM FLAG,SYMSW FLAG(R6) :SET BIT(S) IN SYMBOL FLAGS
05 09 A6 05 E1 0354 685 BB(C #SYMSY _DEBUG,SYMSW FLAG(R6),208 ;BRANCH 1F NOT .DEBUG
00 09 A6 OE E4& 0359 686 BBSC  #SYMSV SUPR,SYMSW _FLAG(RG),.+1 :.DEBUG--CLEAR SUPR BIT
55 00'8F 9A 035 687 208:  MOVIBL WCRFSKZREF,RS :SET REFERENCE
SO  00000000°'EfF DO 0362 688 MOVL  MACSGL_PSECTPTR,RO ;GET POINTER TO PSECT DATA

4




n05 2050 ! §$ABSE KT TRIBUTE DIRECTIVES -GLOBL/DEBUG S-2fp-1080 DF:39:08 YAKCAES M29a2¥R4-0s. 1 Page 18,

06 0D A0 29 68 BBC :Psgsv REL, - ;IF ABS PSECT
E o PSCSW OPTIONS(R0),30%  *THEN SKIP
09 A6 0800 ar 95 BISW2  #SYMSM RELPSECT,SYMSW_FLAG(R6)  ;SET REL PSECT FLAG
9 37§ 69§ 30%: BRW MACSCREF _SYM :CREF SYMBOL IF CREFFING AND RETURN
0377 694 JEND

Y
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MACSACTPR]
Symbol table

INTS _SETFLAG
INTS™S

— ey —t —4 "0 OrM
T 4t gt st st Pruvct

INTS$CSTKG
INTS_STKL
INTS$_STKPC
INT$_STKS
INT$-STO0B
INTS_STOL
INTS_STOW
INT$_STRB
INTS_STRL
INTS$_STRS8
INT$STRSW
INTS_STRW
INT$_STSB
INTS$_STSW
INT$_SUB
INTS_SUME
INTSWRN
INT$ XOR
LSTSR_BUFSIZ
LSTSK_L_P_PAGE
LSTSKTYTCE S12
MACSAC VALSYACK
MACSCREF SYM
MACSERRORPT
MACSGB RDXNDX
MACSGE TCHR
MACSGE TFLOAT
MACSGL _ABSFLAG
MACSGL _ERRPT
MACSGL _EXPEND
MACSGL HIGH 32
MACSGL _OPSIZE
MACSGL_P(
MACSGL _PRMSEG
MACSGL _PSECT
MACSGL _PSECTPTR
MACSGL_VAL3
MALSGL _VALUE
MACSGA_HIGH_64
MACSGQ_VAL2™
MACSGA VALUEQ
MACSINTERR_ 2 Lu
MACSINTOUT 1
MACSINTOUT X
MACSSKIPSP™
MACS_DATATRUN
MACS_DIVBYZER
MACS_EXPOVR3?
MACS SYMDEF INM
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MACS UNTERMARG
MAC SUBSYS
MASK

MASKNL

MASKX

NUMASC

NUMFLT
0BJSK_BUFSIZ
OPAND ™

OPASH

OPCOM

OPD}IV
OPFSM_LASTOPR
OPFSM_OPTEXP
OPFSV_LASTOPR
OPFSV OPTEXP
oPMIND

OPMUL

OPNEG

OPOR

OPPLUS

OPSAME

GPXOR
P1SARITH_ADD
P1SARI TH_AND
P1SARITH_ASH
P1SARITHDISP
P1SARITH_DIV
P1SARITH MUL
P1SARITHONEG
P1SARITH_NOT
P1SARITHCOR
P1SAR] TH_SAME
P1SARITH_SUB
P1SARITH_XOR
PRMBRK

PRMINT

PRMP(

PRMRD X

PRMSYM

PRMUN
PSCSB_NAME
PSC$B_SEG
PSC$B_UNUSED
PSCSK_BLKS]Z
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MACSACTPR]
Symbol table

SYM$B_SEG
SYM$BTOKEN
SYMSK “BLKS]Z
SYMSK _MAXLEN
SYMSK “TWOCOL
SYMSL L INK
SYMSL“VAL
SYMSM—ABS
SYMSM™ASN
SYMSM_CRFO
SYMSM_DEBUG
SYMSMDEF
SYMSM_DELMAC
SYMSM“EPT
SYMSM_EXTRN
SYMSM~GLOBL
SYMSM_LOCAL
SYM$M_0DBG
SYMSM_REF

SYMSM_RELPSECT

SYMS$M_SUPR
SYMSM™WEAK
SYMSM™XCRF
SYMSV_ABS
SYMSV_ASN
SYMSV_CRFO
SYMSV_DEBUG
SYMSV_DEF
SYMSV_DELMAC
SYMSV_EPT
SYMSV_EXTRN
SYM$V_GLOBL
SYMSV_LOCAL
SYM$V_ODBG
SYMSV_REF

SYMSV_RELPSECT

SYM$V_SUPR
SYMSV UEAK
SYMSV_XCRF
SYMSW FLAG
SYM_FCAG
TAB™

WEAK

X1

) ¥4

PSECT name
ABS .
BLANK .,

tABS&

MACSRO DATA
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00000005
00000000
00000009
00000009
00000003
00000002
00000006
0000000A
00000007
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04
05

Allocation

00000000
0000000

0000001
00000030
00000004

16-SEP-

5=SEP-
Attributes
NOPIC USR  CON
NOPIC USR  CON
NOPIC USR  (ON
NOPIC USR  (ON
NOPIC USR  (ON

ABS
REL
ABS
REL
REL

:18 VAX/VMS Macro v04-00 Page
:04 [MACRO.SRCJACTPR].MAR:1
LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
LCL NOSHR EXE RD WRT NOVEC BYTE
LCL NOSHR EXE RD WRT NOVEC BYTE
GBL NOSHR NOEXE RD NOWRT NOVEC LONG
LCL NOSHR NOEXE RD WRT NOVEC LONG
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MACSACTPR] PRIMARIES 16-SEP-1984 02:00:18 VAX/VMS Macro V04-00 Page
Psect synopsis 5-SEP-1984 01:47:04 [MACRO.SRCJACTPRI.MAR;1
MACSRO_CODE _P1 00000377 ( B87.) 05 ( S5.) NOPIC USR CON REL GBL NOSHR EXE RD NOWRT NOVEC LONG
teercccscccscccccccascce- +
! Performance indicators !
¢cmcmccccccscccacacacccaa +
Phase Page faults CPU Time Elapsed Time
Initialization 35 00:00:00.03 00:00:0%.43
Command processing 131 00:00:00.37 00:00:08.59
Pass | 216 00:00:03.53 00:00:15.39
Symbol table sort 0 00:00:00.43 00:00:00.97
Pass ¢ 135 00:00:01.18 00:00:02.71
Symbol table output 32 00:00:00.15 00:00:00.32
Psect synopsis output 2 00:00:00.02 00:00:00.02
Cross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 553 00:00:05.72 00:00:25.43

1he working set Limit was 1500 pages. . .

34438 bytes (68 pages) of virtual memory were used to buffer the intermediate code.

There were 30 pages of symbol table space allocated to hold 462 non-local and 33 local symbols.
694 source Lines were read in Pass 1, producing 25 object records in Pass 2

16 pages of virtual memory were used to define 15 macros.

T e D N +
! Macro Library statistics !
teccccccccccncccncccccccccna +

Macro Library name Macros defined

_$255%DUA28 : (MACRO.0BJIMACRO.MLB: 1 12

$25580UA28: [SYSLIBISTARLET.MLB; 2 3

TOTALS (all Llibraries) 15

506 GETS were required to define 15 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:ACTPR]I/0BJ=0BJS:ACTPR] MSRCS:ACTPR]/UPDATE=(ENHS:ACTPRI)+LIBS:MACRO/LIB
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