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EXPRESSION ANALYSIS
D. N. CUTLER 9=MAY-77
MODIFIED BY:

v03-003 PCGO007 Peter George 27=Jul=1983
Add dummy LIBSSCOPY_DXDX routine.

v03-002 PCGO006 Peter George 12-Jul-1983
Fix bug in buffer overflow calculation.

v03-001 PCGOOOS Peter George 18-Nov-1982
Upcase symbol names when evaluating FSVERIFY arguments
in a comment.
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48 ;

HACRO LIBRARY CALLS

PRCDEF
WRKDEF
$CLIMSGDEF

LOCAL MACROS

p-108¢ 53:40:3% POr{VeR TacrRYd4nae.

;DEFINE PROCESS WORK AREA
sDEFINE COMMAND WORK AREA
;DEFINE ERROR/STATUS CODES

GENERATE OPERATOR/OPERAND TABLE AND SYMBOL NAMES

<MACRO GENOP NAME, INDEX,TYPE,PREC,CHAR,?L1,7L2,7L3,7L4

OPI_K_ *NAME = INDEX

«IF IDN <TYPE>,<OPERATOR>

OPP_K_'NAME=PREC
.IF DIF <NAME>,<S0S>
JIF DIF <NAME> ,<EOS>
.IF DIF <NAME>,<STORE>
L1: BYTE Lé4-L1
BYTE L3-L2
.IF NB <CHAR>
L2: '??El' \CHAR\
L2: .Asgél /MNARE /
L3: .BYTE OPP_K_'NAHE
Lé: .BYTE OPI_K_"'NAME
-ENDC
.ENDC
+ENDC
LENDC

.ENDM  GENOP

LOCAL SYMBOLS
DEFINE STACK ITEM OFFSETS

$DEFINI STK

SDEF  STK_W_TYPE .BLKW
SDEF  STK W PREC
$DEF  STEZWISIZE .BLKW
$DEF  STK”L-ADDR -BLKL
$DEF  STK"K LENGTH
SDEFEND STK
LOCAL DATA

OPERATOR TABLE

—

sSTACK ITEM TYPE

;OPERATOR PRECEDENCE

:SIZE OF OPERAND VALUE IN BYTES
:ADDRESS OF OPERAND VALUE
;LENGTH OF STACK ITEM

Page

&)
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; 00 103
| oooog 8 }gg .PSECT DCL$ZCODE,BYTE,RD,NOWRT
’ 000 1 g OPTAB: GENOP  $OS, ,OPERATDR.? ;START OF STATEMENT
0000 1 GENOP  EOS,32.0PERATOR :END OF STATEMENT
3 1 g GENOP  LPAREN.34,0PERATOR,2,<(>";LEFT PARENTHESIS
1 GENOP  RPAREN.36.0OPERATOR.3.<)> :RIGHT PARENTHESIS
0A 110 GENOP  STORE, 6Psnnrgn.6 ;STORE RESULT
| 0A 111 GENOP  AND,0.OPERATOR, *BOOLEAN AND
0011 11; GENOP  NOT.2.OPERATOR 6 *BOOLEAN NOT
18 N GENOP  OR,4,OPERATOR,4 :BOOLEAN OR
15 114 GENOP  ADD,4,0PERATOR,8,<+>  :INTEGER ADD
115 GENOP SUB.B8.OPERATOR.8.<=>  :INTEGER SUBTRACT
0028 116 GENOP HUL.19.0PERAToé.§.<t> S INTEGER MULTIPLY
0020 117 GENOP DIV,12,0PERATOR.9,</> :INTEGER DIVIDE
0 118 GENOP  NEG,14.,SPECIAL SINTEGER NEGATE
0 g 119 GENOP  POS,16,SPECIAL :INTEGER NOOP
0000000A 0 120 OPP_K_NEG=0PP_K_DIV+1 ‘ONE GREATER THAN HIGEST ARITHMETIC
00000004 0032 121 OPP_K-POS=0PP K DIV+1 ‘ONE GREATER THAN HIGEST ARITHMETIC
0 ss 1 g GENOP™ "EQ,18,0PERATOR,? SARITHMETIC EQUAL
003 1% GENOP  GE.20.0PERATOR.? SARITHMETIC GREATER OR EQUAL
003 124 GENOP  GT.22.OPERATOR.7 SARITHMETIC GREATER
0044 125 GENOP  LE.24.OPERATOR.7 SARITHMETIC LESS OR EQUAL
004A 1%6 GENOP LT, g.opeaAton.r SARITHMETIC LESS
0050 127 GENOP  NE,28 .0PERATOR,7 SARITHMETIC NOT EQUAL
0056 128 GENOP en§.4g.0PenAroﬁ.7 :STRING EQUAL
0050 129 GENOP  GES.42.OPERATOR.7 :STRING GREATER OR EQUAL
0064 130 GENOP  GTS.44.OPERATOR.7 :STRING GREATER
0068 131 GENOP  LES.46.0PERATOR.7 :STRING LESS OR EQUAL
0 73 1;; GENOP LTS.48.OPERATOR.7 :STRING LESS
0079 1 GENOP uss.so.opsnAron.r :STRING NOT EQUAL
00000034 0080 134 OPI_K_OPERAND = 5 :LOWEST OPERAND INDEX
0080 135 GENOP  STRING,52,0PERAND *UNEVALUATED CHARACTER STRING OPERAND
80 1 9 GENOP  STACK.S4,0PERAND *EVALUATED ON=-STACK OPERAND
00 0080 1 .BYTE 0 STABLE TERMINATOR BYTE
081 138
081 139 ;
081 140 : SIZE OF EXPRESSION ANALYSIS STACK
i
00000084 0081 145 PARSESTKSIZ = 132 ;SIZE OF PARSE STACK
0000016C 83} }2g TRIADSTKSIZ = 364 :SIZE OF TRIAD STACK
1 146 ;
831 149 : LOCAL VARIABLES ON STACK
081 163 :
| 1. %
s 081 150 $DEF INI
| 000001 ? 151 NESTLVL: .BLKB 1 : CURRENT LEVEL OF NESTING
0000002 1 ; REQMODE : BLKB 1 : REQUIRED EXPRESSION MODE
| 1 : (0=CAN BE ANY MODE)
3 154 CURMODE : .BLKB 1 : CURRENT EXPRESSION MODE
| 880 04 155 BLKB 1
| 0000¢ g 9 RESULT: BLKQ 1 : EXPRESSION RESULT
1 C 157 LOCALSIZ:
| g } g $DEFEND
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081

081

43 55 52 34 0 i

*> 35 56 74 52 008

15=-SEP~1
4=-SEP-1

"TRUE® AND °"FALSE' VALUES
RUE +ASCII °'TRUE'
ALSE: .ASCII ‘FALSE'
RUSYM: ASCII 'Teyy'

o SC0iT EDCLVSRCIESPRSSIARR.

* NOTE=ORDER IS ASSUMED ELSEWMERE
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| 83} };g = .SBTTL EVALUATE BINARY EXPRESSION |
| 83} };g § DCLSBINEXPR = EVALUATE BINARY EXPRESSION
| 883} };g § THIS ROUTINE IS CALLED TO ANALYZE AN EXPRESSION AND RETURN AN ARITHMETIC RESULT.
f 0091 180 : INPUTS:
; 0091 181 :
1 0091 18§ : R10 = BASE ADDRESS OF COMMAND WORK AREA.

383} } 3 R11 = BASE ADDRESS OF PROCESS WORK AREA.

8091 185 : OUTPUTS:

091 186 :

0091 187 : RO = STATUS

0091 188 : R1 = BINARY LONGWORD VALUE

0091 189 ;

0091 190 : R2,R3 DESTROYED.

0091 191 ;=

0091 19;

0091 193 DCLSBINEXPR::

20 10 0091 194 BSBB  DCLSEXPRESS ;EVALUATE EXPRESSION
01 50 5? 8832 }32 gggs RO,DCLSCVT_BINARY “IF OK, CONVERT RESULT TO BINARY




B 2

EXPRESS - EXPRESSION ANALYSIS 1 5-SEP=-1984 AX/VMS o V04=00 Page
v04-000 CONVERT STRING OPERAND TO BINARY 4=SEP=-1984 53 48 sf !DCL 5R c ess MAR;1 ’
gg; }gg . .SBTTL CONVERT STRING OPERAND TO BINARY
83; 8? : DCLSCVT_BINARY = CONVERT STRING OPERAND TO BINARY
0097 og ; THIS ROUTINE 1S CALLED TO CONVERT A EXPRESSION RESULT TO BINARY.
883; 8‘ ; IF THE RESULT IS ALREADY BINARY, THEN THAT VALUE IS RETURNED.
0097 05 ; INPUTS:
0097 06 ;
0097 %07 : R10 = BASE ADDRESS OF COMMAND WORK AREA.
883; 83 : R11 = BASE ADDRESS OF PROCESS WORK AREA.
0097 310 : R1/R2 = QUADWORD DESCRIBING EXPRESSION VALUE:
0097 %11 : IF R% NONZERO, R1/R2 ARE A STRING DESCRIPTOR
883; 2}% ; IF R2 ZERO, R IS A BINARY LONGWORD VALUE
0097 214 ; OUTPUTS:
0097 215 ;
0097 16 ; no = STATUS
0097 17 ; = BINARY LONGWORD VALUE
0097 18 ; az = 0 (TO INDICATE RESULT IS BINARY)
0097 219 ;
0097 220 : R3 DESTROYED.
0097 221 ;-
0097 zzi
0097 223 DCLSCVT_BINARY::
52 DS 0097 224 TSTL  R2 ;STRING OR BINARY VALUE?
1F 13 0099 225 BEQL 80% :0K IF BINARY VALUE
s2 DD 00 226 PUSHL R2 :SAVE STARTING ADDRESS OF STRING
52 S1 70 009D %27 MOvVQ R1,R :COPY STRING DESCRIPTOR
S1 O00AE (B 9A 00AD 28 MOVZBL PRC B DEFRADIX(R11),R1 :SET RADIX FOR CONVERSION
FFS8' 30 O0O0AS 2%9 BSBW DCLSCRVASCBIN :CONVERT TO BINARY
04 BA O00A8 230 POPR #*M<R2> ‘RESTORE STARTING ADDRESS OF STRING
0OE 13 88:9 z§1 BEQL 80% *IF SUCCESSFUL, EXIT WITH R1
00AC %35 : INVALID CHARACTER IN STRING-CHECK FOR BEGINNING LETTER "'Ttyy'
88:5 %gg s IF T, 't*, Y™, OR ''y*', THEN RETURN 1, ELSE RETURN 0.
D9 AF 04 62 3A O00AC 236 LOCC (R2) ,#4,TRUSYM :CHECK FOR TRUE CHARACTERS
05 i3 00B1 237 BEQL 708 :BRANCH IF NONE FOUND
ST 01 D00 00B3 238 MOVL #1,R1 SET RESULT TO TRUE
02 11 00B6 239 BRB 80§ SKIP
51 04 00B8 40 708: CLRL R1 ser RESULT TO FALSE
50 21 00 8 A 41 80$: MOVL #1.R0 CCESS
2 D& D 4; CLRL R2 :INDICATE RESUL! IS BINARY
05 O00BF 24 RSB
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45 . .SBTTL EXPRESSION ANALYSIS

DCLSEXPRESS = EXPRESSION ANALYSIS

THIS ROUTINE IS CALLED TO ANALYZE AN EXPRESSION AND RETURN A BINARY
OR CHARACTER STRING RESULTANT VALUE.

$S
10
0co
0C 4
C 4
C 48 :
00C 49 ;
00¢ 50 :
00C¢ 51 ;
00C0 s; : INPUTS:
00C0 253 :
00C0 254 : 10 = BASE ADDRESS OF COMMAND WORK AREA.
8350 gs ; 11 = BASE ADDRESS OF PROCESS WORK AREA.
oocg s? : OUTPUTS:
00C0O S8 ;
00C0 259 : RO = STATUS
00C0 geo : R1/R2 = OUADgORD DESCRIBING EXPRESSION VALUE:
00C0 261 : IF R2 NONZERU, R1/R2 ARE A STRING DESCRIPTOR
00C0 26§ : IF R2 ZERO, R1 1S A BINARY LONGWORD VALUE
00C0 263 :
00C0 264 : R3 DESTROYED.
00C0 565 ;-
00C0 266
00C0 267 DCLSEXPRESS:: :ANALYZE EXPRESSION
51 01 90 00CO0 268 MOVB  #PRC_K_DEC.R1 :SET TO DEFAULT DECIMAL RADIX
00C3 269 DCLSEXPRADIX:: *ALTERNATE ENTRY-RADIX SET EXTERNALLY
13F0 8F BB 00C3 270 PUSHR  #*M<R4,RS,R6,R7,.R8,R9,AP> ;SAVE REGISTERS
F486 CA DD 00C7 27 PUSHL  WRK_L_EXPANDPTR(R10) :SAVE CURRENT PARSE POSITION
OOAE CB 51 90 00CB 272 MOVB  R1,PRC_B_DEFRADIX(R11) :SET THE RADIX FOR LATER
FOAA 20 A8 8832 %;2 BISW  #WRK_M_STAR,WRK_W_FLA Gs<ﬁ10) ;SET ASTERISK TERMINATOR FLAG
SE OC €2 00D& 275 SUBL ILOCALSII SP ;ALLOCATE SCRATCH spnce ON STACK
57 SE DO 00D7 276 MOVL :POINT TO SCRATCH SPACE
67 94 O0ODA 277 CLRB N§§TLVL(R7) :INITIALIZE PARENIHESIS NESTING LEVEL
01 A7 S3 90 8828 ggg MOVB REQMODE (R7) :SET EXPECTED EXPRESSION MODE
S8 SE DO OOEQ 280 MOVL :SET ADDRESS OF PARSE STACK
Se FE10 CE 9 OOE3 281 MOVAB -<fa1Ab$tx51z+PAnsesrxsxi><sp).sp :ALLOCATE SPACE FOR STACKS
59 SE DO OOE8 %ag MOVL  SP,R9 :SET BASE ADDRESS OF TRIAD STACK
78 1E DO O0EB 28 MOVL  #<OPP_K_S0S>@16+0PI1_K_S0S,-(R8) ;INITIALIZE PARSE STACK _
78 68 70 885% gg MOVG  (R8),=(RB) :DUPLICATE FIRST ITEM FOR ERROR CHECK
00F1 286 :
00F1 287 : PARSE NEXT ITEM
001 488 °
FFOC' 30 3or1 90 108: RBSBW  DCLSS EYCHAR ;PEEK AT NEXT CHARACTER IN INPUT BUFFER
50 50 91 00F& 291 CMPB  #*A/ /.RO *BLANK?
3 12 gorr 95 BNEQ  20% :1F NEQ NO
FFO4' 30 O00F9 29 BSBW  DCLSMOVCHAR ‘MOVE CHARACTER TO COMMAND BUFFER
FFO1° 8 8orc 94 208:  BSBW  DCLSMARK :MARK CURRENT PARSE POSITION
FEFE" OFF 295 BSBW  DCLSSETCHAR SPEEK AT NEXT CHARACTER IN INPUT BUFFER
50 se N onog 99 CMPB  #*A/./.RO OPERATOR
1 13 18 9 BEQL 25 :1F NEQ NO
FEF6" sg 107 298 BSBW ogLsceroxen GET uexr TOKEN FROM INPUT BUFFER
30 1 104 299 BEQL EQL NONE
3¢ 68 81 010C 300 CHPY avx W_TYPE (R8) ,#OPI K opEaAno :T0S AN OPERAND?
0E 19 010F 301 BLSS :BR IF OPERATOR IS TOP
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ON ANALYSIS
ANALYSIS

: PARSE

80$:

: PARSE

25$:

308:
358:

CMPL
BNEQ
CMPL
BEQL

it v

6 R1

80
#°A/THEN/, (R2)
1308

OPERAND TOKEN

BSBW

BLBC
BRW

B8SBW
CMPB
BNEQ
BsSBw
BSBw
BLBS
BRW

PARSE _OPERAND
R963SS

OPERATORS

MOVBTOKN
.RO

OPERATOR

5

/.7
SMOVCHAR
.0

508

1

DCL
5A
30%
DCL
FIN
RO

exi

PARSE OPERATOR CHARACTER
TERMINATE EXPRESSION IF END-OF=LINE OR RIGHT PAREN W/0 CORRESP. LEFT

40$:

45%:

MOVL
CMPB
BNEQ
TSTB
BLEQ
BsSBw
BEQL
MOVL
BSBwW
BLBS
Bsew

RO
«5¢
ugsrLVL(ara
1308
ogtsnovcnaa
1308

"R

rano OPERATOR
RO,508
DCLSBACKUPMOVE

: MARK END OF EXPRESSION

130%:

MOVZBL #OPP_K EOS.RI
MOVZBL #OPI”K”EOS,

R3
1408~

; PROCESS OPERATOR

* IF LEFT PARENTHESIS
: AN OPERATOR PRECEEDS IT.

WRK_L _EXPANDPTR(R10) ,R2
L PN

28.3? ¥Ax/vns Macro V04=-00 Page

DCL.SRCIEXPRESS.MAR; 1

.POSSIBLY "THEN' KEY WORD?
: IF NEQ NO

; 'THEN' KEYWORD?

:1F SO, TERMINATE EXPRESSION PARSE

THE OPERAND

TS MAY BE PLACED ON STACK)
ERROR DETECTED

THE OPERAND PARAMETERS

sMOVE TERMINATOR AND GET NEXT BLANK TOKEN
s TERMINATOR PERIOD?

:1F NEQ NO

sMOVE TERMINATOR TO EXPANSION BUFFER
sSEARCH OPERATOR TABLE

:IF FOUND, PROCESS OPERATOR

;EXIT WITH ERROR

:SET ADDRESS OF START OF SYMBOL
‘RIGHT PAREN?

:BRANCH IF uor

:1S THERE A CORRESPONDING LEFT PAREN?
:1F NO LEFT PAREN, TERMINATE EXPRESSION
:MOVE TERMINATOR fO EXF'*:SION BUFFER

:1F EQL END OF LINE

SET LENGTH OF STRING

:SEARCH OPERATOR TABLE

IF FOUND, PROCESS THE OPERATOR

:BACKUP MOST RECENT MOVCHAR

sSET END OF STATEMENT PRECEDENCE VALUE
+SET END OF STATEMENT OPERATOR INDEX
sFORCE EVERYTHING TO TRIAD STACK

INCREMENT THE NESTING LEVEL AND MAKE SURE
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v04-008 EXPRESSION ANALYSIS 4-ser-1934 53:48:3? !oc;.saclexrasss.naa;1 , vt ; *
8w
53 Sz D1 016 61 508 CMPL lgPl_K_LPAREN.RS ;LEFT PARENTHESIS?
A 12 168 6§ BNEG 538 :IF NEQ NO
67 96 016 6 INCB  NESTLVL(R?) : INCREMENT PAREN NESTING LEVEL
3 ga Bl 016A 2« CMPW §rx W_TYPE(RB) ,#OP]_K_OPERAND ;TOP OF STACK OPERAND?
F 19 016D S BLSS 708 ;1F GTR NO
0088 31 0}9r 29 BRW 2508 :REPORT EXPRESSION SYNTAX ERROR
17 68 ;
17 69 : CHECK FOR LEGITIMATE UNARY OPERATORS. CONVERT PLUS AND MINUS TO INTEGER
}; ;? : NOOP AND NEGATE. PLACE OPERATOR ON STACK.
17 ¢
34 63 ?g §}; ;s 538: 5223 §Isgu_tvpe(na).cor:,x_opennuo 5}gs~3u OPERATOR?
53 56 Bl 017 75 CWPY  #QPI_K_ADD,R3 :THIS A UNARY PLUS?
08 12 017A 79 BNEQ 578 :1F NEQ NO, SKIP TO NEXT
s3 10 80 017¢ 37 MOVW  #OPI1_K_POS,.R3 :CONVERT THIS TO INTEGER NOOP
51 OA B0 017F 378 MOVW cgpp-u,Pos.n1 s ne
M N 8132 79 8RB 170% 16O STACK THIS
S3 08 B1 018, 380 57%: CMPY 02?1_:,500.&3 :THIS A UNARY MINUS?
08 12 0187 381 BNEQ 638 :1F NEQ NO
S3 O B0 0189 ag MOVW  #OPI_K_NEG.R3 :CONVERT THIS TO NEGATE
51 O0A 80 O018¢C g MOVW cgpp,x,nec.a1 -
b 1 o1gr 4 BRB 1708 16O STACK THIS
53 og 81 0191 gs 638: CMPW  #OPI_K_NOT,R3 *NOT LPAREN, ADD OR SUB. ONLY LEGAL
38 13 0194 ; BEQL 1708 SIF .NOT., STACK OPERATOR
009 31 0196 387 BRW 2508 :GO REPORT SYNTAX ERROR
e s
8}33 3? : COMPARE OPERATOR PRECEDENCE VALUE WITH OPERATOR IN NEXT TO LAST ITEM ON STACK
199 392 ° |
3% 08 sg gg §}33 35 1408 : gzzg ?gs’u_tVPEostx,x_Lenctu<aa=.:g:x K_OPERAND ;PREVIOUS ITEM OPERATOR?
51 O0A A8 B 819r 95 CMPW  STK U_PREC*S!K_K-LENGTH(&‘).a1 ;STACK OPERATOR HIGHER PRECEDENCE?
A 18 1A§ 9 BGEQ 1908 ;1F GEQ' YES
53 24 D1 01A 97 1508: CMPL  #OPI_K_RPAREN,R3 :CURRENT OPERATOR RIGHT PARENTHESIS?
1F 1; 1A8 398 BNEG 1608 :IF NEQ NO
67 97 01AA 399 DECB  NESTLVL(R?) :DECREMENT PAREN NESTING LEVEL
08 AB 02 81 01AC 400 CMPW cgpl_:,NOt.srx-u,rvpeosr:_x_Lenctu(na) ;:OPERATOR BOOLEAN NOT?
20 13 0180 401 BEQL 1908 :1F EQL YES
08 A8 g; ?; g}gg 23; gg:t 188{,:_u£6.srx_u,rvpeostx_x_tenstu(na) 5?:egalocegecate?
08 AB 10 B1 01B8 404 CHPY lgg{_t_POS.SIK_H_TYPG*STK-K_LENGYN(RO) SOPERATOR INTEGER NOOP?
31 13 01BC 405 BEQL 1 1F EQL YES
08 AB 22 ?1 135 403 CMPY  #OPI_K_LPAREN,STK_W_TYPE+STK K _LENGTH(R8) ;OPERATOR LEFT PAREN?
69 12 01C2 & BNEQ is $ :1F REQ NO
68 ?g {g }E# 2 g 32;“ 1n %o.(us) SREMOVE LEFT PARENTHESIS FROM STACK
53 20 D1 01C9 410 1608: CMPL l?P{_K_EOS.RS *END OF STATEMENT OPERATOR?
69 13 01CC 411 BEQL 270 :IF EQL YES
i 48
}EE :}g : STACK ITEM ONTO INTERMEDIATE PARSE STACK
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V04- EXPRES ANALYSIS 4-sen-193& Siz‘szif ocL.sachﬁﬁgsss.nAg;1 _ ot
7 D 170%: MOVL R2.=(R8) JSTACK NEW ITEM
7o o il =
4 B i, THeshadragy ovow
FF12 31 180$: BRW 0s ;

: UNSTACK TRIAD FROM PARSE STACK

R S S S U S S W — " — " " " " W— " " Y " Y Y— Y— — mm
COCOOOOMT MM IMMMMMMMOOUOODOODOODOOOMI™ =N

OWVINOMD OO =MV OO ST M NN S —mm g
Eal ok oF oF S O O O O O O O O O O S O O O O O

B 85 B B 5 AN NN N N N N NN NONONONONONONONOND —8 —3 —b -

£ AN = OO 00 NO W 8 LN — O O 00 NON N 5~ N0 = O 000 o

P END OF STATEMENT - CHECK FOR VALID PARSE

0A B8 190$: PUSHR  #*M<R1,R3> :SAVE OPERATOR PARAMETERS
3% 68 B CMPY gtx W_TYPE(RB) ,#OP1_K_OPERAND ;TOP ITEM ON STACK OPERAND?
& 19 BLSS 558 ;1F GTR NO
54 g 10 MOVQ  (RB)+,.Ré& *REMOVE RIGHT HAND OPERAND FROM STACK
gs 7D MOVQ  (R8)+.R2 *REMOVE OPERATOR FROM STACK
02 B CMPW ogpl_x_not.az :BOOLEAN NOT?
16 13 BEQL 2208 :1F EQL YES
3 68 B CMPY 31: W_TYPE(RB) ,#OP]1_K_OPERAND ;TOP ITEM ON STACK OPERAND?
oc 18 BGEQ 108 SIF YES
2 0 B CMP¥  #OPI_K_NEG,R2 :OPERATOR UNARY MINUS?
0A 13 BEQL 2208 :IF EQL YES
s2 10 B CMPW  #OPI_K_POS,R2 :OPERATOR INTEGER NOOP?
B o g ol
50 g 70 gtos: MOVQ  (R8)+,R0 *REMOVE LEFT HAND OPERAND FROM STACK
78 00 208: MOVL  R9,-(R8) :PUSH ADDRESS OF STACK OPERAND
78 9A MOVIBL #OP1 _K_STACK,=(R8) :PUSH OPERAND INDEX VALUE
S8 59 N0 0B 445 CMPL R9,RB sTRIAD STACK OVERFLOW?
E 1A 020 4&& BGTRU 2458 PIF GTRU YES
89 S¢ 70 0210 44 MOVQ R4, (R9)+ :PUSH RIGHT HAND OPERAND
89 5 C 0213 44 MOVIWL R2.(R9)+ :PUSH OPERATOR INDEX
89 D 13 4 ov@  RO.(R9)+ SPUSH LEFT HAND OPERAND
A gA 19 450 2308: POPR  #*M<R1,R3> *RETRIEVE OPERATOR PARAMETERS
FF78 31 0218 451 RW 1408 :
1€ 6S§
1€ &g:
1€ 454 : EXPRESION TOO COMPLEX
iR
SE 08 (O 1; &5’ 5453: ADDL  #8,SP :POP SAVED R1,R3 OFF STACK
458 2408: STATUS COMPLX SSET COMPLEX EXPRESSION STATUS
0A M 8 45 BRB 60$ ;
A &b
A 461 ;
A 66§ : EXPRESSION SYNTAX ERROR
T &
SE 08 (O A 465 gss: ADDL  #8,SP :POP SAVED R1,R3 OFF STACK
) cog 8s= STATUS EXPSYN SSET EXPRESSION SYNTAX ERROR STATUS
01AF B ; :6 608: BRW ExIT :AND EXIT
P i
P
7 412

NNNOO-
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15=-SEP=1984 146 AX/VMS Macro V04&=00 Page
4&=S 9-133 5?-&3-3‘ !DCL.SRCJEKPRESS.HAR 18 9
S;K’U_T"E(N) LMOP] _K opeg:ng IOP ITEM ON STACK OPERAND?
(ng)n E RIGHT umo OPERAND TO TRIAD STACK
OOP‘ K sos sn: W rm(nlS top OF STACK START OF STATEMENT?
250 ;1F NEQ NO
#OP] K _STORE, (R9) *INSERT STORE OPERATOR
EVALOATE SEVALUATE THE EXPRESSION

12
(6)
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vo~-833 SEARCH OPERATOR #ADLE 4-55?-183a 33:48:3? !DCL SRCIEXPRESS.MAR;1 .
2: 2 B .SBTTL SEARCH OPERATOR TABLE
2: : g ;: FIND_OPERATOR = SEARCH OPERATOR TABLE
4A  4BS : THIS ROUTINE SEARCHES THE OPERATOR TABLE, GIVEN A STRING, TO
:: : 9 : LOCATE THE OPERATOR PRECEDENCE AND INDEX.
A & 3 : INPUTS:
LY S :
WA 490 ; R1/R2 = DESCRIPTOR OF STRING
LA 4691 ;
LA 49; : OUTPUTS:
WA 493
A 49% : RO = STATUS
LA 495 : R1 = OPERATOR PRECEDENCE
§ 2: :g : R3 = OPERATOR INDEX
LA 493 : R4,RS DESTROYED.
024A 499 :
024A 500 fxuo_oreanroa:
S0 FDB2 CF 95 8 WA 501 MOVAB OPTAg RO :GET ADDRESS OF OPERATOR TABLE
5§ S0 D 4F 502 408:  MOVL :RETRIEVE ADDRESS OF NEXT OPERATOR ENTRY
S0 85 9A 8 sg 0 novzaL (R5)0 RO :GET OFFSET TO NEXT OPERATOR ENTRY
1 13 025 4 BEQL  80% :1F EQL END OF TABLE
S0 S5 CO 0257 S ADDL RS.RO :CALCULATE ADDRESS OF Next ENTRY
85 51 91 8 5A 50 CMPE  R1.(RS)+ SLENGTH OF NAMES MATCH?
FO 12 0250 50 BNEQ 40§ :1F_NEQ NO
53 ST 70 025F 508 MOV@  R1,R3 :COPY OPERATOR DESCRIPTOR
85 846 91 026 09 508: CMPB (nl)0 (RS)+ :CHARACTERS MATCH?
;g 1; é 10 BNEQ 4 IF NEQ NO
F8 f 6 1 SOBGTR 508 ANY MORE CHARACTERS TO MATCH?
S1 B85 9A 026A 1; MOVZBL caS)o R1 :GET OPERATOR PRECEDENCE VALUE
53 85 9A 90 1 MOVZBL (RS) R3 :GET OPERATOR INDEX VALUE
50 01 og g 14 MOVL 1,80 :SUCCESS
0 7 15 RSB
74 519 80s STATUS IVOPER ;REPORT INVALID OPERATOR
05 0278 51 RSB
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EYSIS
ARSE OPERAND TOKEN P=-1984

s;§283§i AX/VMS Macro V04=00 Page

DCL.SRCIEXPRESS.MAR; 1

+SBTTL PARSE_OPERAND = PARSE OPERAND TOKEN

*

INPUTS:

OUTPUTS:
RO = STATUS

THE CALLER'S
INTERMEDIATE

PARSE _OPERAND :
MOVZBL (R2),=(SP)
BSBW  DCLSCOMPRESS
MOVZBL #OPI_K_STRING,R3
CMPL 0;3‘ /7 (SP)+

BEQL 1
CMPB #*A/%/,(R2)
BEQL 105%
CMPB #*A/0/,(R2)
BGTRU 90%
CMPB #*A/9/,(R2)
BGEQU 105%

90%: PUSHL

R
BBC #URK_V_COMMENT, -

WwRK_@ FLAGS(R10),928
BSBY ggL!uPcAse

BSBW oCLsgeuacu

BLBS  RO,95$

BSBW o§L8L£xlr
958: POPL R

BLBC ng.11os

TSTL R

BEQL 968

POPL n?

SUBL  R1,SP

PUSHL RO

MOVL  R1,Ré

MOVE  R1.(R2),4(SP)

MOVL  Ré,R1

MOVAB 4 ($P).R2
96%: POPL ke

MOV@  R1,=(SP)

MOVL  SP.R2

PUSHL RO

MOVZBL #0P1 K_STACK,R3
1708: MOVL #,R0

PARSE _OPERAND = PARSE OPERAND TOKEN

THIS ROUTINE IS CALLED TO PARSE AN OPERAND TOKEN AND RETURN
THE OPERAND PARAMETERS DESCRIBING THE OPERAND.

R1/R2 = STRING DESCRIPTOR OF OPERAND

STACK MAY BE UPDATED IN ORDER TO SAVE
STRINGS OR BINARY VALUES.

sSAVE STARTING CHARACTER OF SYMBOL
:COMPRESS QUOTED STRING

sASSUME CHARACTER STRING LITERAL
;STRING LI;ERAL?

:IF EQL YE

sNUMERIC RADIX OPERATOR?

:BR IF YES-ITS A NUMBER
sPOSSIBLY NUMERIC CONSTANT?
:1F GTRU NO

sNUMERIC CONSTANT?

:1F GEQU YES

SAVE ADDRESS OF STACK STORAGE

sSKIP _IF NOT IN COMMENT

: MAKE FSVER EXPR EVAL WORK IN COMMENTS
sUPCASE THE SYMBOL NAME

:COPY DESCRIPTOR FOR DCLSLEXIF

s SEARCH SYMBOL TABLE FOR VALUE

:1F LBC SEARCH FAILURE

sGET _VALUE OF LEXICAL FUNCTION
;RESTORE ADDRESS OF STACK STORAGE
:BRANCH IF NOT A FUNCTION
:BINARY OR STRING?

:BRANCH IF BINARY

;PICK UP RETURN ADDRESS

+ALLOCATE SPACE FOR STRING ON STACK
:RESTORE RETURN ADDRESS

:SAVE STRING SI1ZE

:COPY STRING OPERAND TO STACK
sRESTORE STRING SIZE

:SET ADDRESS OF COPIED STRING
sPICK UP RETURN ADDRESS

:PUSH VALUE DESCRIPTOR ONTO STACK
;SET_ADDRESS OF ON-STACK OPERAND
:RESTORE RETURN ADDRESS

;SEY TYPE OF ITEM

: SUCCESS

—~—
Qo &~
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PARSE_OPERAND = PARSE OPERAND TOKEN 4=SEP=1984 23:40: DCL.SRCIEXPRESS .MAR; 1 (8
£ 7? : '
E ; : PARSE NUMERIC OPERAND
52 S1 70 O2E 73 foss: mova  R1,R2 :COPY DESCRIPTOR
00AE C gA 0 0 MOVZBL PRC B DEFRADIX(R11),R1 :SET RADIX FOR CONVERSION
FD13" g EA 1 BSBW D k!CﬂVASCBlN :CONVERT TO BINARY LONGWORD
ga i ED i BNEQ  108% *BRANCH IF CONVERSION ERROR
2 D& OQ2EF CLRL R “MARK VALUE IS BINARY
0 1 :1 g BRB 96$ :AND STORE IT ON THE STACK
. ;2 g 108$: agarus IVCHAR :ERROR CONVERTING NUMBER
rg 8 1108: STATUS UNDSYM ;SET UNDEFINED SYMBOL STATUS
05 030 9 )
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LYSI 15=SEP=1984 23:46:4 AX/VMS Macro V04-00 Page 16 |
PARSE OPERAND TOKEN 4-sep-19g4 §§=43=3¥ !DCL.SRCJEXPRESS.HAR:I v (3);
: EVALUATE THE EXPRESSION WHICH NOW CONSISTS OF TRIADS ORDERED
: BY PRECEDENCE, DESCRIBING THE ARGUMENTS AND OPERATORS IN THE
: ORDER THEY ARE TO BE EVALUATED.
EVALUATE: :EVALUATE EXP e SION
MOVA -TRIADSTKSIZ-PARSESTKSIZ(R?) R9 ;GET STARTING ADDRESS OF TRIAD STACK
108:  MOVL .Aooﬁsss 10 srone RESULT
BSBY f u :FETCH RIGHT HAND OPERAND PARAMETERS
MOVL (:9)0 SFETCH OPERATOR INDEX
CMPL 0061 _K_EQS :STRING opsaaroa?
BGEQ i :1F GEQ YES
CMPL us #OP1_K_STORE :STORE OPERATOR?
BEQL  40$ :IF EQL YES
CMPL as #OP1_K_ADD :ADD?
BeaL 12§ :BRANCH IF SO
CMPL ag #OP1_K_SUB :SUB?
BNEG 15§ :BRANCH IF NOT
: (4) OR (=) OPERATORS. DECIDE IF STRING OR ARITHMETIC OPERATOR SHOULD BE
: APPLIED. ASSUME ARITHMETIC UNLESS BOTH SIDES ARE STRINGS
128: BSBW  OPERAND :GET RIGHT HAND OPERAND DESCRIPTOR
BEQL  15% :IF BINARY, DO AN INTEGER ADD
MOV@  R1,.R& ‘SAVE RIGHT HAND OPERAND STRING DESCRIPTOR
BSBW  FETCH SFETCH LEFT HAND OPERAND PARAMETERS
BSBW  OPERAND SGET LEFT HAND OPERAND DESCRIPTOR
BEQL 14: SIF BINARY, ATTEMPT ARITHMETIC OPERATION
MOVQ *SAVE LEFT HAND OPERAND DESCRIPTOR
JSB U‘ﬁTIlNGDlSP-OPI _K_ADDCR&] ;PERFORM STRING OPERATION
; (RESULTANT STRING PLACED ONTO STACK)
22§° ?8‘(AP) :STORE RESULTANT STRING DESCRIPTOR
148:  SUBL cavoa R9 ;BACKUP TRIAD STACK
BSBW  FETCH TRE=FETCH LEFT MAND OPERAND
MOVL  (R9)+.Ré SRE=FETCH OPERATOR INDEX

: ARITHMETIC

15%:

K 2

RELATIONAL OR BOOLEAN OPERATOR

ERIC ;CONVERT RIGHT HAND OPERAND TO NUMERIC
RO, R4 SSAVE RIGHT HAND OPERAND VALUE
FEfCH SFETCH LEFT HAND OPERAND PARAMETERS
ns #OP1_K_NOT BOOLEAN NOT OPERATOR?
304 :1F EQL YES
as #OP1_K_NEG SINTEGER NEGATION?
304 :1F EQL YES
'8 #OP]_K_POS S INTEGER NOOP?
304 :1F EQL YES
MERIC :CONVERT LEFT WAND OPERAND TO NUMERIC
B .ai :SAVE LEFT HAND OPERAND VALUE
g ‘a :COMPARE RIGHT AND LEFT HAND OPERANDS
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EXPR - EXPRESSION ANALYS! 1 -SEP=1 t4 AX/VMS Macro V04=00 Page 17
V04~ PARSE_OPERAND = PARSE OPERAND TOKEN 4=-SEP-1 3 Sg 3 gf !DCL.SRCJEIPRESS MAR;1 ”
4
3 N ; §4$ 408:  BRB 418 ;CONTINUE TO STORE RESULT CODE
; g i : STRING RELATIONAL OPERATOR
20 &% °
009¢ 30 037 g & 208: BSBW  STRING ;CONVERT RIGHT HAND OPERAND TO STRING
F486 CA DD 037 5 PUSHL  WRK L EXPANDPTR(R10)  :ASSUME RESULT IS IN EXPANSION BUFFER |
F486 CA ; D1 0377 6 9 CMPL i ORR_L_EXPANDPTR(R10) ;IS RESULT IN EXPANSION BUFFER |
18 7C 65 BNEG 25§ $1F NOT, THEN SKIP
F4B86 gn i s 7§ 658 ADDL  R1,WRK_L_EXPANDPTR(R10) ;MOVE EXPANSION POINTER PAST STRING |
& 5 8 gs 258 MOV@ R1.R4 ~ :SAVE RIGHT HAND OPERAND STRING DESCRIPTOR |
0 S 3 60 BSBW refcn :FETCH LEFT HAND OPERAND PARAMETERS g
00 0 661 BSBW  STRING :CONVERT LEFT HAND OPERAND TO STRING ;
2 S1 7 C 66 MOV@  R1,R2 :SAVE LEFT HAND OPERAND DESCRIPTOR |
6 16 cs F 66 SUBL  #OP] K EQS-OP] K EQ,R6 :NORMALIZE OPERATOR INDEX |
F486 gA 8ED 9; 664 POPL uax t ExPAuoprl(R1o$ assroae EXPANSION BUFFER POINTER ;
65 54 63 S2 20 0397 665 CMPCS TRS) ,#0,R4, (RS) COMPARE RIGHT AND LEFT HAND OPERANDS ;
04C2°CF46 16 039D 6646 308:  JSB 6stAfcuta65 SEXECUTE OPERATOR SP ecxrxc ROUT INE z
6 S4 00 O A; 66 MOVL na AP) :STORE OPERATION RESULT |
04 AC g« 83A 66 CLRL & (AP) :INDICATE RESULT IS BINARY ;
FFSD 31 O03A8 6 BRW 108 ;
AB 670
AB 671 :
os:g gz : STORE RESULT OPERATOR
6 1g ogna €2% 418:  BSBB gveaAuo ;GET DESCRIPTOR or RIGHT=HAND OPERAND
0 13 O03AD €75 BEQL 0s :BRANCH IF BINARY RESULT
F492 CA 9E O3AF 67? MOVAB WRK G BUFFER(R10),R0  :GET ADDRESS OF exrAusxou BUFFER
S0 00000400 8F (€O 8334 67 ADDL  #WRR_C_CMDBUFSIZ,RO :FIND END OF BUFFER |
0 F4B6 CA (2 678 SUBL WRK Ii‘,ExPAnoPm(aw).no sCALCULATE HOW MUCH IS LEFT %
S$1 SO DI ogc 679 CMPL  RO,R :WILL RESULT FIT? ;
09 14 03C3 680 BGTR 45§ SYES, THEN STORE IT AWAY |
5 681 STATUS BUFOVF :SET OVERFLOW STATUS :
18 11 03CC 68§ BRB exlt .ex:r WITH ERROR |
S6 S1 DO O3CE 683 45%: MOVL R1,.R E LENGTH OF STRING ;
F4B6 DA 62 51 28 0301 684 MOVC  R1. <a2) SWRK_L expnnopra(nto) ;COPY IT TO THE EXPANSION BUFFER :
S1 56 D0 0307 685 MOVL  R6.R1 ;RETURN LENGTH OF RESULT STRING |
52 486 CA DO goA 689 MOVL  WRK_L_EXPANDPTR(R10),R2 :AND ADDRESS OF RESULT STRl NG '
DF 63 50%: STATUS NORMAC SSET NORMAL conPLerlou STATUS |
SE  OC A7 9 O3E6 688 EXIT: MOVAB LOCALSIZ(R7),SP :DEALLOCATE SCRATCH STACKS
13F8 gr BA O03EA 689 POPR o~n<a LR4&,RS.R6,R7,RB,R9. ,AP> ;RESTORE REGISTERS
(i} g E9 O3EE 690 BLBC g BRANCH IF ERROR EXIT
F4BA CA 53 D 1 691 MOVL  R3,WRK_L_MARKPTR(R10) .LEAVE MARKPTR SET TO START OF EXPR.
0 F6 692 908: RSB ;
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V04-000 FETCH NEXT OPERAND FROM TRIAD STACK  4-SEP-108¢ 53:40:31 [DEL:SRCIENPRESS.mA

ANA 0 Page 18
; R e 15
% (SBTTL FETCH NEXT OPERAND FROM TRIAD STACK

9

9

0

0

0

i1
FETCH = FETCH NEXT OPERAND FROM TRIAD STACK

L (R9)+,RO
MOVZIWL (R9)+,R1 sGET LENGTH OF OPERAND
:ggL (R9)+,R2 ;GET ADDRESS OF OPERAND

~N~N~NOoO-oOrOrONOM

% FETCH: MOVIW sGET TYPE _OF OPERAND !
1
2




EXPRES - EXPRESSION ANALYSIS 15-SEP=1984 23:4 AX/VMS v04=00 Page
0600 GET OPERAND DESCRIPTOR -SEP-108% 83:48:3% IDE(VER asre Y04 MAR; 1 .
401 704 .SBTTL GET OPERAND DESCRIPTOR
401 70 i OPERAND = GET OPERAND DESCRIPTOR FROM OPERAND PARAMETERS
401 708 S 7 BIT SET ON R2 (ADDRESS), Z=1 INDICATES BINARY, 2=0 INDICATES STRING
481 710 OPERAND:
50 36 01 0401 711 CMPL  #OPI_K_STACK.RO :STACK OPERAND?
06 12 0404 712 BNEG 108 - “BRANCH 1F NOT
51 62 70 0406 71 MOVQ  (R2).R1 “GET OPERAND DESCRIPTOR
50 3% O9A 0409 714 MOVZBL #OP1'K_STRING,RO “MARK OPERAND NOW A STRING
5205 gOc 718 108: TSI R2 “SET CONDITION CODES ON TYPE
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EXPRESS - EXPRESSION ANALYSIS 15=SEP=1984 23:46:42 VAX/VMS Macro V04=00 Pa 0 |
VOG-SOO CONVERT STRING PARAMETERS TO STRING OPER &-SEP-1984 53:48:3% !DCL SRCIEXPRESS.MAR: 1 . e (¥2)’

§2 F ;}g SBTTL CONVERT STRING PARAMETERS TO STRING OPERAND
02 ; ; ? s STRING = CONVERT OPERAND TO CHARACTER STRING
4OF 7 § s IF THE OPERAND IS EVALUATED, THEN RETURN ITS DESCRIPTOR IF ITS
4OF 7 s A STRING AND IF NUMERIC, C6NVERT IT TO ASCII DECIMAL.
40F 726 ; IF THE O§ERAND IS AN UNEVALUATED CHARACTER OR NUHERIC STRING LITERAL,
D4OF 725 ; SIMPLY RETURN WITH THE DESCRIPTOR.
040F 726 :
040F 727
LOF 728 STRING: sSTRING OPERAND
FO 10 040OF 729 BSBB OPERAND .GE OPERAND DESCRIPTOR
Og 12 611 750 BNEQ 10% .I STR%NG. EXIT WITH DESCRIPTOR
5 DD 0413 731 PUSHL R3 SAVE R
FBEB' 30 0415 732 BSBW DCLSCVT_STRING .CON ERT TO STRING
53 BEDO 0418 733 POPL R3 .RES ORE R3
05 0418 734 10%: RSB 3
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v04-800 CONVERT CPERAND PARAMETERS TO NUMERIC VA 4 SEP-19 52 8 3¥ ¥DCL.sRCJ£xPness.nAa;1 | . (%3)
2}5 ; 9 .SBTTL CONVERT OPERAND PARAMETERS TO NUMERIC VALUE
2}% ; g : NUMERIC = CONVERT OPERAND PARAMETERS TO NUMERIC VALUE
041C 740 °
oz}E ;21 NUMERIC : ;NUMERIC OPERAND
§2}E ;zg : IF THE OPERAND IS ALREADY BINARY FROM A PREVIOUS EVALUATION, RETURN IT
E3 1g 043 S ° BSBB gpeauno ;GET_OPERAND DESCRIPTOR
A 1 0215 ;29 BEQL :IF BINARY, RETURN WITH VALUE IN R1
§2 § ;23 © CONVERT A NUMERIC STRING TO A BINARY LONGWORD
7E OOAE CB 9A 0420 750 ' MOVZBL PRC B DEFRADIX(R11),=(SP) :SAVE DEFAULT RADIX
S0 36 D1 0405 751 CMPL cop! R_STRING,RO ;18 THIS A CHARACTER STRING LITERAL?
05 13 0428 75; BEQL  10$ x SO, USE DEFAULT RADIX
0OAE CB 01 O9A 0Q42A 75 MOVZBL #PRC_K DEC, PRC B oeraonx(n11) :OTHERWISE, USE DECIHAL RADIX
FC65 30 O04oF 754 108:  BSBW DCLsth BINAR CONVERT STRING TO BIN
OOAE CB BE F6 064 ; 755 CVTLB  (SP)+ PRC_B oeraonx(n11S :RESTORE DEFAULT nnoxx
04 S0 E9 0437 756 BLBC no 85$ :BRANCH IF ERROR DETECTED
SO 51 DO O043A 757 308: MOVL  R1.RO PSET VALUE
05 i 739 - :
FBBF' 30 O043E 760 858:  BSBW  DCLSMARK ;MARK START OF ERROR SEGMENT
S0 62 90 0441 761 MOVB  (R2),RO :PICK UP FIRST BYTE OF STRING
FBBY' 30 0444 76 BSBW  DCLSPUTCHAR ‘WRITE CHARACTER INTO BUFFER
0447 76 :SO THAT ERROR REPORTING CAN
0447 764 :DISPLAY THE CHARACTER
8E DS 0447 765 TSTL  (SP)+ *CLEAN STACK OF PREVIOUS CALLER
0449 766 STATUS IVCHAR SINVALID CHARACTER
FF93 31 0450 767 BRW EXIT *RETURN TO CALLER'S CALLER
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V04 DISPATCH STRING OPERAT!ON FUNCTION 4-ssp-133& 53:&8:37 DCL.SRCIEXPRESS. MAR; 1 . (fa)
25 ;93 .SBTTL DISPATCH STRING OPERATION FUNCTION
25 ;;1 I DISPATCH FUNCTIONS WHICH RESULT IN STRINGS
045 77§ TRINGDISP:
gz 11 0453 774 BRB CONCAT ;STRING CONCATENATION
6 11 0455 775 BRB REDUCE :STRING REDUCTION
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V04~ STRING concareua*xou OPERATOR 4=5 9-1934 5?:&3:3‘ DCL.SRCIEXPRESS.MAR;1 ’ (fsx
2 ; ;;7 LSBTTL STRING CONCATENATION OPERATOR
457 773 : THIS ROUTINE PROCESSES THE STRING CONCATENATION OPERATOR AND STORES
2 ; ; ? : THE RESULTANT STRING ON THE CALLER'S STACK.
2 ; ; i ¢ INPUTS:
457 784 : RZIRg = STRING DESCRIPTOR OF LEFT=HAND SIDE
:g; ; S ; R4/RS = STRING DESCRIPTOR OF RIGHT=-HAND SIDE
:s; ; 9 P OUTPUTS:
25; ;9§ ; R4/RS = STRING DESCRIPTOR OF RESULTANT STRING
4;; ;31 : RO-R3,R6 DESTROYED.
56 BEDD 0457 79§ CONCAT: POPL R :POP CALLER'S RETURN ADDRESS
50 54 ss €1 045A 794 ADDLS  R2,R4,RO :COMPUTE SIZE OF RESULTANT STRING
S S50 €2 0456 795 SUBL  RO.SP :ALLOCATE SPACE ON CALLER'S STACK
80 AE 0080 8 Q00 OD 0461 79 PROBEW #0.#128,-128(SP) :CHECK FOR STACK OVERFLOW
0A 12 0468 79 BNEQ 10§ :CONTINUE IF SUCCESSFUL
8‘ A 798 STATUS BUFOVF :SET STATUS
rrrs 31 0471 79 BRY XIT SEXIT WITH STATUS
SO DD 0476 800 108:  PUSHL RO :SAVE SIZE OF RESULTANT STRING
75 5 7D 0476 301 MOVQ  R&,=-(SP) :SAVE DESCRIPTOR OF RIGHT=SIDE
0C AE 63 §2 ;a 79 80 MOVC  R2.(R3),12(SP) 1COPY FIRST STRING ONTO STACK
54 25 D 0476 80 MOVQ (SP)+,Ré ‘RESTORE DESCRIPTOR OF RIGHT-SIDE
63 65 S¢ 28 0481 804 MOVEC R4, (RS), (R3) :APPEND SECOND STRING TO FIRST
54 BEDO o«gs 805 POPL R4 ‘RESTORE SIZE OF RESULTANT STRING
55 5 og 0488 806 MOVL  SP.RS :SET ADDRESS OF RESULTANT STRING
66 17 0488 807 JMP (R6) *RETURN
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OPERATOR 4-ssp-1934 53:43:3? DCL.SRCIEXPRESS.MAR:1 ’ (fe)

_ .SBTTL STRING REDUCTION OPERATOR

: THIS ROUTINE PROCESSES THE STRING REDUCTION OPERATOR (=) AND STORES

; THE RESULTANT STRING ON THE CALLER'S STACK.

: INPUTS:

; nzlng = STRING DESCRIPTOR OF LEFT=MAND SIDE

: R4/RS = STRING DESCRIPTOR OF RIGHT=HAND SIDE

§ OUTPUTS:

; R4/RS = STRING DESCRIPTOR OF RESULTANT STRING

§ RO=-R3,R6 DESTROYED.

REDUCE: PUSHR :*n<n§ R3> ;SAVE LEFT SIDE OPERAND
MATCHC R4, (RS).R2,(R3) :LOCATE SUBSTRING WITHIN STRING
BNEG 50§ :BRANCH IF NOT FOUND IN LEFT SIDE
MOVQ@  R2,RO :SAVE DESCRIPTOR OF PIECE AFTER MATCM
POPR  #*M<R2,R3,R6> :GET LEFT SIDE AND RETURN ADDRESS
SUBLY  R&,R2,R4 :COMPUTE SIZE OF RESULTANT STRING
SUBLS  RO.R4.R2 :COMPUTE SIZE OF PIECE BEFORE MATCH
SUBL  R&4.SP :ALLOCATE SPACE ON CALLER'S STACK
PUSHR a-n<ag R1,R4> *SAVE REGISTERS
MOVC  R2,(R3§,12(sP) :COPY PIECE BEFORE MATCH INTO RESULT
MOV@  (SP)+.RO ‘GET DESCRIPTOR OF PIECE AFTER MATCH
move RO, (RT),(R®) *APPEND PIECE AFTER MATCH INTO RESULT
POPL R4 *RESTORE SIZE OF RESULTANT STRING
MOVL  SP.RS :SET ADDRESS OF RESULTANT STRING
JMP (R&) *RETURN

: SUBSTRING NOT FOUND IN STRING = RETURN MAIN STRING INTACT

§0s: gggo (SP)+,Ré :RETURN DESCRIPTOR OF LEFT SIDE
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AL OPERATOR
: .SBTTL DISPATCH BINARY/LOGICAL OPERATOR
; DISPATCH BINARY/LOGICAL OPERATOR FUNCTION

E INPUTS:

; R2/R3 = LEFT HAND OPERAND
: R4/RS = RIGHT HAND OPERAND
: OUTPUTS:

R4/RS = RESULT VALUE

NO WS NN = OOV NO VS LWIN —=2OVONOs <2

{o Lo Lo Jo To To To To -To-To-To To To To To To To To To 1o 1o T ]

\i"A-ialslslialaslislalaslaslslalslalalalalalalalal el e T o7 ]

NOM A > OO £~ NINININININININININININININONIND

0 DISPATCH: :
1§ " 8 BRB AND sBOOLEAN AND
" BRB NOT ;BOOLEAN NOT
5 N BRE OR sBOOLEAN OR
7 1" BRB ADD s INTEGER D
9 n BRB SuB JINTEGER SUBTRACT
C " BRB MUL JINTEGER MULTIPLY
E " 8RB DIV sINTEGER DIVIDE
'y 1" 68 BRB NEG :INTEGER NEGATION
43 1" E BRB POS s INTEGER NOOP
&2 1" 8606 0 BRB EQL JEQUAL
44 1" 4D 71 BRB GEQ JGREATER OR EQUAL
46 11 04D 7 BRB GTR JGREATER
4«8 1" &DA 7 BRB LEQ JLESS OR EQUAL
LA 1" 4DC 74 BRB LSS JLESS
04DE 79 : BRB NEQ sNOT EQUAL
o b
4&DE 78 : NOT EQUAL
iDF 880 °
4D 12 04D 81 NEQ: BNEQ SETRUE :IF NEQ SETRUE RESULT
BRB AL
&8 11 04E SETFALSE
€5 884
4E S : BOOLEAN AND
€5 883 °
52 55 D2 4E 8 AND: MCOML RS.RZ sCOMPLEMENT LEFT HAND OPERAND
54 b) A B 9 BICL R2.R4 :FORM BOOLEAN AND FUNCTION
S E 0 RSB 3
i 8
4E9 9§ s BOOLEAN NOT
i
54 54 Dg E9 99 NOT: MCOML R4,.RG sFORM BOOLEAN NOT FUNCTION
0 GEC 9 RSB :
i B
&ED 0 . BOOLEAN OR
4ED 1
4ED 2

faaliti?
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OR: BISL R2,.R4
RSB

: INTEGER ADD

ADD: ADDL R2,.R&
RSB

: INTEGER SUBTRACT

SuB: SUBLS R4,R2,R&
RSB

: INTEGER MULTIPLY

MUL: MULL R2.R4
RSB

: INTEGER DIVIDE

DIv: TSTL R4

BNEQ 208
SETBIT #31,R4
TSTL k
BLSS 108
MCOML R4 ,R&
10$: RSB
20%: DIVLS R4 ,R2,.R4
RSB

: INTEGER NEGATION

NEG: MNEGL R4 ,R4
RSB

: INTEGER NOOP

POS: RSB

EOL: BEGL SETRUE

IERIOR BiBisT BIRANSRSTAR e
;FORM BOOLEAN OR FUNCTION

+FORM ARITHMETIC SUM

;FORM ARITHMETIC DIFFERENCE

;FORM ARITHMETIC PRODUCT

:g%vigeugv ZERO ATTEMPT?
*MAKE RESULT THE HIGHEST NEGATIVE NUMBER
*SOURCE NEGATIVE?

:BR IF YES

‘MAKE THE LARGEST POSITIVE NUMBER

*FORM ARITHMETIC QUOTIENT

sNEGATE OPERAND

:NOOP

sIF EQOL SETRUE RESULT
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V04 DlSPA!CH BINARY/LOGICAL OPERATOR SEP-1984 53 48 3‘ DCL.SRCIEXPRESS .MAR; 1 o (f?)
0fE N 1A 96 Bog SETFALSE
8
}E 825 : GREATER OR EQUAL
- NS
8' 1? 1¢ 36? GEQ: BGEQ SETRUE :1F GEQ SETRUE RESULT
A 1 32 BRB SETFALSE
998
5 970 ; GREATER
IR
o8 14 05 973 GTR: BGTR SE TRUE ;:1F GTR SETRUE RESULT
06 11 05 974 BRB SETFALSE
0524 975
§26 976 :
526 977 ; LESS OF EQUAL
5264 978 ;
5264 97
07 15 0524 980 LEQ: BLEQ SE TRUE :1F LEQ SETRUE RESULT
02 N og 301 BRB SETFALSE
85 983 ;
5 984 : LESS
5 3 985 .
5 9 9
03 19 g 2 333 LSS: BLSS SE TRUE :1F LSS SETRUE RESULT
52A 989 ;
052A 990 : RETURN FALSE RESULT
052A 991 ;
§2A 99
52A 993 SETFALSE: —
S4 D& 052A 994 CLRL R4 sSET RESULT FALSE
05 052C 995 RSB
520 999
S0 997 ;
52D 998 : RETURN TRUE RESULT
5D 999 ;
¥ 1880
S¢ 01 DO 0520 1001 SETRUE: MOVL  #1,Ré ;SET RESULT TRUE
05 0530 100; RSB s
iR
531 1004 .END
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Symbol table = 6
OP1_K_GT
ADD 'ig‘ R0 0P-KGTS - ¢
CLIS_BUFOVF g OPITKTLES . 5
- = AREN
CLIS EXPSYN . OPIK-LT s 08080830
CLIS_IVCHAR = 00 OPI_K_LTS o 8 A
CLISIVOPER . '+ 0P {“KZAUL : ;
CLISINORMAL - 8§ 146 OPIZKNE : 00
conext " evert AL OP1=K~NES = 00
- - =
CU‘RWE ..9.'9.' x OP -K-“ggaAno b 4 8 ‘
8%t23?£€¥$=°" 00000091 "G O -K-Or s 08 .
* - -
DCLSCNVASCBIN sesssess - B 8 0P "':giaen 2 80 4
DCLSCVT _BINARY seeenner X 0 OPM.K.STACK = 00 6
DCLSCVT~STRING 200003 Re® & 0P ZKZSTACK : §o 8
DCLSEXPRADIX 8oooooco R6 0 oPI- “STRING = 00 4
DCLSEXPRESS 21322223 X 0 OPI_K_ = 00 8
DCLSGE TOKEN seveeeer X 0 OPl-K-SUg = 00 g
DCLSLEXIF sennnnee X 0 OPP-K-ADD = 00
DCLSMARK ' T312332%; X 0 OPP_K_AN = 00 9
DCLSMOVBTOKN veeesnee X 0 OPP_K_DIV = 00000001
DCLSMOVCHAR saesesne X 0 OPP_K_EOS = 00000007
DCLSPUTCHAR seeenens X Q OPP_K_EQ = 00000007
DCLSSEARCH sevsenss X og OPP_K_EQS = 00000007
DCLSSETCHAR seeannne X 0 OPP_K_EES = 00000007
BisPHTEH oomiren B g : goann
DIV R 0 OPPZKZGTS = 00000007
EoL 8338355§ i 0 Opp-k-LEs = 20000007
EXITo 00000 gg R0 OPP=K~LPAREN = 03030899
o -_- T =
FALSE 000003F7 R 0 OPPK-L = 00000007
FETCH | 0 OPP_K_LTS = 00000009
F IND_OPERATOR 8800§§?g E 0 QPPZKZHUL . §§§8388;
0000 -c" =
GTR 0 OPP_K_NEG 0000007
LEQ °88883§2 Re 05 OPP-K-NES = 03000006
gssgaon g, mriw : g
LSS 0004FA R oé OPP_K_POS . - 8 §8883
AUL 000513 R OPPZK-RPARE - §
NEG §§03§‘o R ; OPP_K_308 = 00000000
NESTLVL °88°°2g§ R 0P K=SUB 8§° 000 R 02
NUMERIC 0000601 A 0 Ok g "§2 "
PARSESTKS12Z - R 0
0PI K -ADD - $a80000e PARSE OPERAND GROSHTC R 02
OPI=K-DIV : 2300089 PRC_B_CONT INUE 4
- 8000 CRc-B-OLRADL, AD
S G RS it
k"6 - L
%f:x'sis a 0002A




EXPRESS
Symbol table

PRC_B_FLAGS?2
PRC B 1MGF LAG
PRC-B-OUTFLAGS
PRC_B_PROMPTLEN
PRC_CLENGTH
PRC G- COMMANDS
PRCG_PROMPT
PRCK_DEC
PRC_K-LENGTH
PRC L -CURRKE Y
PRC L —E XMDEPADR
PRCL-EXTARG
PRC_L-EXTBLK
PRCL-EXTCOD
PRCL-EXTHND
PRC L EXTPRM
PRCL-IDFLNK
PRCL-IMGACTSTS
PRC_L-INDCLOCK
PRC L INDEPTH

L
(!
PRC L
L
L
L

PRCL_LASTKEY
PRC_L_LSTSTATUS
PRC_L_ONCTLY
PRC_L _ONERROR
PRC_L_OUTOFBAND
PRC_L_OUTRAB
PRC_L_OUTRABCTX
PRCCL_PPFLIST
PRC_L_RECALLPTR
PRCL-RESTART
PRC_L_SAVAP
PRC_L_SAVFP
PRC_L_SEVERITY
PRC_L_SPWN
PRC_L_STACKLM
PRC_L_STACKPT
PRC_L_STATUS
PRCCL_STS
PRC_L_STV

PRC_L _SYMBOL
PRCCL_THBX
PRCL_TRMLIST
PRCQ”ALLOCREG
PRC_Q_COMMAND

~r

PRC™Q"SAVEPRIV
PRCTTZOUTDV]
PRCTW"ASTIOSB
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TRIADSTKSIZ
TRUE

TRUSYM
WRK_B_CMDOPT
WRK “B_MAXPARM
WRK”B_MINPARM
WRK B _PARMCNT
WRK “B_PARMSUM
WRK“B_RECALLCNT
WRK “B_VALLEV
WRK“B_VERBTYP
WRK-C-CMDBUFS12
WRK-CTLENGTH
WRK-G_BUFFER
WRK G _ INPBUF
WRK~G_RESULT
WRKZKZLENGTH
WRK "L -CHARPTR
WRK™L-DISALLOW
WRK L _ERRORRTN
WRK "L EXPANDPTR
WRK "L~ IMAGE

WRK_L_PAROUT
WRK_L_PMPTADDR
WRK_L_PROMPTRTN
WRK_L_PROPTR
WRKZL-QUABLK
WRKZL-READRTN
WRKZL_RECALLPTR
WRKCL-RSLEND
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DCL.SRCIEXPRESS.MAR; 1

SHR EXE RD

Symbol table
WRK _L _RSLNXT FFFFFFBA
WRK _L_SAVAP FFFFFFF8
WRKZL_SAVFP FFFFFFFC
WRKZL_SAVSP FFFFFFF&
WRK_L _SIGNALRTN FFFF!FDS
WRK_L_SPECRTN FFFFF98B
WRK_L_TAB_VEC FFFFFFDE
R . Do
WRK TV COMMENT = 888888
WRK_W_FLAGS FFFFFFF§
WRK "W FLAGS?2 FFFFFFF
WRK_W_IMGCHAN FFFFFFSE
WRK_W_PMPTLEN FFSFF9 8
58 = 0000000

pmemmo o= e -

' Psect synopsis !

oo nnccsccccae +
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LCL NO
$ABSS FFFFFFFC  ( 8.) 01 ( 1.) NOPIC WUSR CON ABS LCL NO
DCL$ZCODE 00000531 ( 1329.) 02 ( 2.) NOPIC WUSR CON REL LCL NO

B i e s 3
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 1? 00:00:00.94 0:00:01.81
Command processing 1g 00:00:03. 1 0:00:18.05
Pass 1 238 08:00:0 .66 80:00: .9
Symbol table sort 0 0 :00:80.92 0:00: 3.7
Pass 2 196 00:00: 5.5 00:00:09.4
Symbol table output 30 0:00:00.19 00:00:00.85
Psect synopsis output 1 0:00:00.0 0:00:00.08
Cross-reference output 0 O:OO:Og.O 0:00:2?.0
Assembler run totals 579 00:00:13.1 0:00:55.84
The working set Limit was 1200 pages.
44122 bytes (87 pages) of virtual memory were used to buffer the intermediate code.
There were 40 pages of symbol table space allocated to hold 509 non-local and 146 Local symbols.

1004 source Lines were read in Pass 1, producin
29 pages of virtual memory were used to define

? 20 object records in Pass 2.
6 macros.

Pooe i)

WRT NOVEC BYTE
RD NOWRT NOVEC BYTE
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bec s ssssssssssscsnns $

! Macro Library statistics !

deccccccnscaccsassscssscaascns

Macro Library name Macros defined

" g $DUA g: SYSLIBISYS
3 $DUAZ28:(DCL.0BJ E%
TA

BLDMLB,.MLB; 1 0
L.MLB; 1
B.MLB;1
R

$2553DUA SYS.08B ML
LET.MLB;2

“$2558DUA g SYSLIBIS
TOTALS (all Libraries)
513 GETS were required to define 9 macros.

There were no errors, warnings or information messages.

MACRO/LIS=L1S$:EXPRESS/0BJ=0BJS:EXPRESS MSRCS:EXPRESS/UPDATE=(ENHS:EXPRESS)+EXECMLS/LIB+LIBS:DCL/LIB+SYSSLIBRARY :SYSBLDMLB/LIB

:} g 52 68 22 AX/VMS Macro V04-00

DCL.SRCIEXPRESS.MAR;1

Page 31
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