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w PROGRAM NAME FPH=17

: MODEL NUMBER 8F017

: PURPOSE FORTRAN PHASE~17

: PROGRAMMER DICK WALLMANN

:.w************** REVISION LIST 2122213222028
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«STATUS-VERSION 1, MODIFICATION 0

*

wFUNCTION/OPERATION=

* « REPLACES READ, FIND, wWRITE, GO TO, AND
RETURN STATEMENTS WITH COMPJLER=GENERATED
CoDING

* SETS UP I4PLJED DO LOUPS WITHIN READ AND
WRITE STATEMENT )

* REPLACES THOSE PARTS UF ARITHMETIC, IF,
CALL AMD STMNT FUNCTIUN STATEMENTS THAT
INVOLVE SJUBSCRIPTING UF VARJABLES WITH
COMPILER-GENERATED COUING,

w» CHECKS SURPROGRAMS FOR A RETURN STATEMENT,

ENTRY POINTS=
+ START-PHASE 17 IS REAU [NTO CORE BY PHASE

16 AND EXECYTION BEGUN AT LOCATION
LABLED START,

*

*
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w

wINPUT-

* * THE STATEMENT STRING
» » THE SYMBOL TABLE

« * THE FORTRAN COMMUNICATION AREA
w
*
»
*
*
»*
»*
*
w
*
*
*
*
>

QUTPUT-
» THE STATEYENT STRING
« THE SYMBOL TABLE
« THE FORTRAN COMMUNICATIQN AREA

EXTERNAL REFERENCES-
* SUBROUTINES
ROLRX
*O0THER FORTRAN PHASES
NONE

EXITS-
* NORMAL =



SEITE e

PHASE 18 1S CALLEU vIA ROLRX AND

60

A1 COMNTROL IS PASSED TQ IT,

62 * ERRORS=

63 « OVERLAP~

64 = PROCESSING IS HALTED, THE ERROR WORD I
65 w SET 14 FCQM, PHASt 18 Is CALLED VIA
66 ROLRX, CONTROk IS PASSED TO IT,

67 w SYNTAX=

68 » THE ERRONEOQOUS STATEMENT IS REPLACED
69 WITH AN ERROR NUMBER. PROCESSING

70 w CONTIHUES, PHASE 18 IS CALLED VIA ROLRX
71 AND CQNTROL IS PAbS&D T IT,

72 » THE SYNTAYX ERROR uETELTED IN PHASE
73 » NUMBRR 17 1§ 69,

74 w

75 «TABLES/WORK AREAS-

76 * THE STATEMENT STRING

77 o« *» THE SYMBOL TABLE

78 w * THE FORTRAN COMMUNICAIIQN AREA

79 =

80 «ATTRIBUTES-HN/A

81 »

82 «NOTES-

B3 THE SWITCHES USED IN PHASE 14 FOLLOW, IF NO\~
84  w ZERO, THE SWITCH IS TRANSFER T, IF ZFRO, THZ
85 w SWITCH I8 NORMAL N,

86 w * RETCT-RETURN STATEMENTS

87 w § NO RETURN STMNTS ENCOUNTERED

88 « * STXSW~

39 w T TWO WORD CALL HAS INDEXED

00 « ARGUMENTS, SECUND SCAN NECESSARY
91 w TO COMPUTE DJSPLACEMENT VALUE IN
02 w STX L1 INSTRUCTION

93 » * USW!T-JNFORMATTED 1/0

04 » T STMNT IS NUT FURMATTED, I.Ey.

95 » DOES NOT HAVE UPTR AT [/0 NPTR 2,
96 » DSWIT-DISK SWITCH

97 w T DISK I/0 OFTR

68 *****.*************f****tt*t*t*t**tt******t*******
99 HDNG MPX FQRTRAN #» EXPANDER 1

100 A L REF OCPRE

w

102 SYSTEM AND FORTRAN EQUATES

103w

104 MEMRY Equ 7R cbLE MAXIMUM CORE SIZE
105 PHSIZ EaqU 44320 MAX IMUM PHASE SIZE
106 OVERL EoQU MEMRY=PHS1Z PHASES 2-29 START
107 FCOM EQU OVERL=22 FORTRAN COMM, TABLZ
108 PHNTB EQU FGOM=56 PHASE TABLE

109 ROLRX EQU PHUNTB-50 INTERPHASE CALL
110
111w FORTRAN COMMUNICATION AREA

112

113 ****************q***t******ﬂ**tt*t**********t*****
114 =

115 FORTRAN QOMMQNICATION AREA

116 ORG FoOM

117

118 SQFS BSS 1 START OF STRING

119 EOFS BSS 1 END OF SIRING
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158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

SEITE

SOFST
SOFNS
SOFXT
SOFGT
EQFST
COMON
cslzE
ERROR
FNAME

SORF
CCWD

* % % — %+ % % % % ¥ ®

fwr ]
m
Q
=
s |

START

OVLAP
MOVCT
MOVST

BSS
BSS
BSS
BSS
BSS
BSS
BSS
BSS
BSS
BSS
BSS
BSS

BSS

START OF SyMuOL TABLE
START OF NON=STATEMENT NUMBERS
START OF SYBSCRIPT TEMPORARIZS
START OF GENERATED TEMPORARIZS
END oF SYyMBOL TABLE
NEXT AVAJLABLE COMMOHN
SIZE OF COMMUN
OVERLAP ERROR
PROGRAM NAME
2ND WORU PRUG NAME
SUBROUTINE = QR FUNCTIOM
CONTROL CARD WQRD
BIT 15 TRANSFER TRACE
BIT 14 ARI|HMETIL TRACE
BIT 41 EXTtNDEU PRECISION
BIT 12 LIS1 SYMBUL TABLE
BIT 11 LIST SUBPROGRAM NAMES
BIT 10 LISI $OURCE PROGRAM
BIT 9 ONE WQRU [NTEGERS
1 ]0CS CONIRQL CARD WORD

RFREREBRRRERPRRPR

SEE PHASE ONE FOR BIT PATTERNS

BSS
BSS
BSS
BSS

HDNG
ORG
LD
BsC
LD

LDX

STO
LDX
MDX
LDX

STX
LD

BsC
MDX
BsC
DC

LD

ST0
MDX
MDX
MDX

b

[
I

L

~rr

1
2

1

Eanl VI S AN

1 DEFINE FILE COUNT
2 SIZe OF [INSKEL COMMON
2 10C> CONTROL CARD ERROR
2 SYSTEM LOADER USE
END OF FURTRAN COMMUNICATION
AREA
MPX FORTRAN #*w EXPANDER 1
OVERL ORJWIN 10 FORT OVER[AY 2T
ERROR CHECK FUR OVERLAP
EXIT,2 EXIT PHASE IF OVERLAP
EQFS LD END UF STRING ADDRESS
SOFS SUBTRACT START OF STRING
ZERO SET XR3

ONE-Z SIZE OF STRING
MQVCT STORE STRING SIZE

EQFST INITLALIZE OUTPUT PT
—10
EQFS INITALIZE INPUT PT

TEST [F OVERLAP ERRQR
TEMPL IS THERE OVERLAP
EOFS BETWEEN STRING
TEMPL-Z AND SYMBUL TABLE
MOVST, Z BRANCGH If NO
ERROR,1 SET UVERLAP ERROP

EXIT GO TU NEXT PHASE

oW LENL}TH UF STHI"#

0 MOVE STRING ITEN

0 NEXT TQ SYMBOL TABLE
-1 MOVE PQINTER

HAVGT, -1 DECREMENT STRING SIZE CT
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187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

SEITE

1021

n1022

Q1033
01034

+ % % % % ®* ¥

MDX
STX
LD

STO

. LDX

LDX
MDX

MDX
MDX

LD
STQ
STQ
LD
STO

LD
AND

STO
AND
STO
STX
STX
MDX
LD

BsC
MDX

BSI

STX
L.DX
MDX

LD
BsC

BsC
LD

STO
LDX
BSC

[}]

ot
WNAWWNWNWW M NN =2

B
PERERPENDUWUWNDWNNS

-

MIVST CONTINYE LOOP

SIFIS NEW START UF STRING ADDR =1
SOFST PUT START OF SYM TBL ADDR

550ST-2 N S50sT

SNFIS INITLALI¢E I/F STRING PT
SAFS INITALIZE /P STRING PT
-1

IITIALIZES Tu SCAN THE STHMNT
1 MOVE I/P STRING PT
1 MOVE 0yP STRING PT

ZERO=Z
STXSH=Z
CJRR=Z INITIALIZE SWITCHES
Ha000=Z
CiJRD4=-Z

EXTRACTS THE STMNT TYPE

0 LOAD STMNT 1D WORD
HF803-2 ELIMINATE NORM
FnUR=z  ADD UNE 70 NORM

0 PUT UN OUTPUT STRING
HF800-2Z GET STMNT }D TYPE
STTYP-Z SAVE Ip TYPE

0uTID STORE ADDR OF O/P ID
141D STORE ADUR OF I/P ID
1 MOVE /P PT

-1 LOAD STMNT ID WORD
0L023,E BRANCH IF WAVE STMNT NO,
01031 IDENTIFY STMNT TYPE

MOVAW-Z O/P STMNT NO,, MOVE PTS
TESTS FOR ARITHMETIC, STMNT FUNCTION

CalL, IF, GO To‘ KREAD, FIND, WRITE,
A4D RETURN STMNTSQ

Q1033 1 SAVE I/P STRING PT
BETAB-2 INITIALIZE TABLE PT

) INCREMENT TABLE PT

0 LOAD TABLE WORD

Q104%, - BRANUH IF END OF TABLE
STTYP-Z DOES TABLE TYPE MATCH
0YE=Z STATEMENT TYPE

01032,Z BRANUH It NOT

1 LOAD BRANCH ADDRESS
Q1034 1 INSERT BRANCH ADDRESS
e RESTURE |/P STRING PT
*w BRANCH Tu PROPER ]D SUBR

BRANCH TABLE
FOR STATEMENT TYPE

/ﬂﬂOl 18 ADDEU 7O TYPE IN ORDER T2
E-JABLE MORMAL SEAKCH FOR
TYPE ZERO ™ ARJTHMETIC STHUNT



SEITE 5

; 240 BRTAB DC /000l ARITH
241 DC 1061 BRANCH ADDR
242 DC /0003 ARITH STMT FUNCT]ON
243 Dc Q1051 BRANCH ADDR
244 pC /3001 CALL
245 ne Q1061 BRANCH ADDR
246 DC /7801 IF
247 D¢ N1061 BRANCH ADDR
248 DC /77001 GOTO
249 DC P2011 BRANCH ADDR
250 ac /9001 READ
251 DC P1052 BRANCH ADDR
282 DC /78801 WRITE
253 DC P41051 BRANCH ADDR
254 DC /73001 RETURN
255 DC P2031 BRANCH ADDR
256 DC /EB0L FIND
257 Dc P4053 BRANCH ADDR
----- 258 ne 0 END=uUFeTABLE=VALUE
259 »
260 »
261
262 »
263 P1053 LD 3 FIND~Z LOAD FIND CALL
264 MDX D1011 CHECK /U QPERATOR
265 w
266 »
267 pP1051 LD 3 FURT=Z LOAD WRITE CALL
262 MDX D101l CHECK FOR /0 OPERATOR
26 ”
270 » EYTRY PT FOR READ=STMT
271 *
272 P1052 LD 3 FRED=Z LOAD READ CALL
273
274 = DETECTS THE DISK 1/0 OPTR, OUTPUTS
275 * THE APPROPRIATE OPTRS AND ARGUMENTS
276 D1011 STO 3 TEMPY-Z STORE CALL
- 277 =
278 LD 3 ZERO~Z CLEAR
279 STO 3 DSWIT-Z DISK SWITCH AND
280 STO T USHIT=-Z QN{ORMATTED 170 SWITCH
281 «
282 LD 10 LOAD WQRU
283 S z 100PR-Z IS IT 1/0 QPERATOR
284 BSC L D1015, =~ BRANCH [F YES
285 MDX L DgWIT,1 SET ulsK SWITCH
286 LD 1 0 LOAD WORD
287 S 3 DJoOP-Z IS IT DIsK 1/0 OPERATOR
288 BSC L 02008, - BRANCH IF YES
289 LD 3 EXPRO-Z LOAD EXPRESSIUN DPERATOR
290 BS1I 3 0UTP=Z QUTPUT ON STRING
293
29§ BsC L 02011 JDENTIFY NEXT OFERATOR
29 »
294 = DISK 1/0 OPTR ENCUUNTERED AFTER
295 « Al ARITHMETIC EXPRESSION
206
297 Dni014 LD 3 EYPRO-Z LOAD EXPKESSION OPERATOR
298 Bgl 3 0JTP=z  OUTPUT ON STRING

299



300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359

SEITE

"
1013

"
p1021

nD1024

D1026

D1031
PLO61

P1062

Te # # & & ¢ % %

a0 ]
o
fury
fy

2012

LD
BsC
STX

LD
BSI

LD
BS1
LD
BSC
MDX
MDX
LD
BSI
HDX

BSC

EQU
EQU
LD

BsC
LD

8sl
BSC

LD
BsC
MDX
LD
BSI
LD
AND

STO

MDX
BSC

LD
AND

BS1

6

Wi AN

-
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-

[C R Ll N

PO WH WKW

NUANWH

2
n1021,2
UGHIT

TEMPY-Z
DTEST-2

1
0yTP=2
USWIT=-Z
Dy0n24, -
2

Din26

2
0UTP=2
3

0
P3011,2

1S THIS UNFORMATTED 1/0
BRANGH IF NOT
SET UNFORMATTED 1/0 SWITZH

OUTPUT CALL WITH DISK
AND UNFORMATTED [/0 TEST

LOAD AND O/P ADDR OF
LOGILAL UNJT NUMBER
IS STMMT UNFORMATTED
BRANCH IF NO
INCREMENT PT

CHECK FOR FIND STMNT
LOAD AND OUTPUT
ADDRESS UF FDRMAT
MOVE PY

LOAD WQRUD

RRANGH I1F NOT SEMI=COLON

GENERATES A CALL SCOMP WHEN A
WRITE STMNT IS DETECTED

*

D1033

STTYP-Z LOAD STMNT ID TYPE

FyDID=-2Z IS IT A FIND STATEMENT
Q1021 ,*- BRANCH IF YES

FCOMP=-2Z QUTPUT ,CALL SCOMP,

DTEST-Z WITH DJSK TEST

Q1021 GET NEXT STMNT

GO TO STMNT

PRODUCES A BSC L INSTRUCTION FI0OM
A SIMPLE GO TU STMNT, IF TRACING IS

REQUIRED, OUTPUTS THE CALL TO THE
TRACE ROUTINE

1

Z

Pa012
HF800-2
OUTP=Z
0

Ho7FF =2
0

0

1

Qo021

IS THIS UNGONDITIONAL GO TO
SKIP IF YES

COMPUTED GO T BRANCH
QUTPUT ,BSC L

PUT UN STRING

LOAD BRANCH TO ADDR
COMBINE INSTRUCTION AND
ADD ADDRESS TO GET
whEhw BSC L ADDRESS
MOVE /P PT

GO Tu NEXT STMNT

COMPUTED GOTO
PRODUCES A BSC 11 INSTR FROM A
COMPUTED GO TU QPTR, IF TRACING IS

REQUIRED,

OUTPUTS THE CALL To THE

TRACE ROUTINE

Ha?FF-Z
LOXIi=2Z
DUTP=2

LOAD INTEGER VARIABLE
COMBINE WITH (LDX 11,

TO GET

xxxxx  MPX 11 INTEGER VAR



360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
365
396
397
398
399
400
401
402
403
404
405
406
407
408
409
43,0
411
412
413
414
415
44,6
437
418
419

SEITE

* % % %

*

2031

pan32

P2033
pP2034

LD
ST0

LD

SLA
BsC
MDX

LD
Bsl
MDX

LD
Bsl

MDX
LD

BSI
STX

LD

BsC
8sl
MDX
MDX
MDX

LD
BsC
BsC
LD
BSI
SLA
BsC
MDX
LD
OR
MDX
LD
Bs1

BSI
MDX

BSI
LD

TE

S rr -
Eall @ ] NI O R 4 I

N NN W

R R

MOVE FIRST STmMNT NUMBER NAME ON

STRING

S0 THA! ALL STMNT MNUMBERS

WiLL BE CONSEQUTIVE

0
1

MOVE FJRST STHMNT NO,
ON STRING

TEST ]F TRACE REQUIRED

CCWD
15

pP2021
Fa0T0-2
oyTP=Z
P202A

COMGO-Z
OUTP=2

LOAD CONTROL CARD WORD
IS TKACE REQUIRED

SKIP IF YES

BRANGH IF NOT

QUTPYUT ,CALL SGOTO,
ON OUTPUT STRING
QUTPUT STMNT MNOS,

OUTKUT (CALL CONGO,
GO 0O I

GET TWO WORD GALL DUMMY

1
HBF00=2Z
0yTP=2
PR023+1

MOVE /P POINTER
GbT DUMMY WOKD

GO RUT IT ON STRING
SAVE XR2 COUNT

OJTPUT STATEMENT NUMBERS [N
COMPUTED GO TU

0
01021,
DUTP=2
1
*qt,l

panae

LOAD WQRD

BRANCH IF SEMICOLON
UTPUT STMNT MO,
MOVE 1/P STRING PT
ADD ONE TQ COUNT
CONTINYE LUOP

GENERATES THE RETURN LINKAGE FROM A
SUBPROGRAM, ALLOWS THE ARGUMENTS TO

BE PASSED

SORF
ERRR, =
P2034,
FAME
GETIDaZ
1

P2032
FJAME
LDL-Z
P2033
FLD=Z
0JTP-2
F:JAME
0YTP~Z
RETCT,1
H5080=2
0:ITP=2
HG5F00=2

IS THIS MAINLINE PROGRAM
BRANGH It YES

BRANGH 1F SUBROUTINE
LOAD PROGRAM NAME

GET SYMBUL TABLE ID WORD

SKIP IF INTEGER FUNCTION
BRANCH IF NOT

LOAD PROGRAM NAME

COMBINE WITH LD Ly TO GE
wrwkr L[ L. PROGRAM NAME
LOAD ,CALL FLD,

PUT CALL ON OUTPUT STRING
LOAD FUNCTJON NAME

PUT UN QUTPUT STRING

COUNT RETURN STMNTS

LOAD  ,BSC |,

PUT UN OQUTRUT STRIMG

QUTPUT BLANK ZHICH WILL 3E
REPLACED BY ENTEY=PT ADDR



420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479

SEITE

~RRR

DIFF

P3011

p3023
P3025

P3031

3041

*
P304A
P304B

>
p3042

BSI
BsC

ST0
LD
BSI
BsC
DC

LD

BsC
MDX

LD

BsC
BsC

BsC
BSI
MDX
BS1
MDX

LD

Bs1
AND
BSC
MDX
LD

AND
BsC
MDX
BSI

LD

BSI
SLA
BsC

LD
MDX

Ln
Bs1

MDX

3

N LN

[N o

£ I s

LW

(¢ R

wxwxx  BSC 1 ENTRY PT
0yTP=z  PUT UN OUTRUT STRING
01021 GO TU NEXT STMNT

CHANGE RETURN STMNT INTO
ERROR STATEMENT

0UTID LOAD RETURN STMNT ID TYPZ
DIFF CHANGE TU ERROR STMNT ID
0JTID PUT BACK ON O/P STRING
Ce9~2Z PUT ERROR NO, 69

OyTP=z  ON OUTPUT STRING

Q1021 GO Tu NEXT STMNT
/A000-/8000  ERRQR STMNT 1D TYPE

1p0P

0 LOAD WQRD

Lop=-Z IS 11 LIST OPERATOR
- SKIP IF NOT

P3031 BRANCH If LIST CPERATOR

0 LOAD WQRD

HQ018-2Z IS 11 LITERAL SUBSCRIPT
P3025, = BRANCH IF YES

P4011, BRANCH I¥ LLESS THAN 0 02TR
Hoo08-2 IS II GREATER THAN 3 OPTR
P4011,=Z BRANCH I¥ YES

SHSN PROCESS SUBSCRIPT OPERATIRS
P3011 CHECK NEXT WOKD

sSasLT PROCESS LITERAL SUBSCRIPT
P3011 CHECKR NEXT WOHD

IDENTIFIES THe LIST VARIABLE TYPE

1 LOAD WQRD

GETID-2 GET sYM TBL ID

H1800-2 IS IT DIMENSIONED

- SKIP IF YES

P3043 BRANGH It NOT

1 LOAD WQRU

H7800-2 GET PSEUVLO INDEX FOR SGT
SKIP IF HAVE INDEX

P3051 BRANUH IF NOT

SCHP1-2 LOAD LITERAL SUBSC OFFSET

GENERATES THE CALLS FOR THE

DIMENSIONED LIST VARIABLES WITH THE

ASSQCIATED SGT

1 LOAD WQRD

GETID-Z GET SYM TBL ID WORD

1 IST11 REAL VARIABLE

P304A,~ BRANCH IF YES

FIOIX=Z LOAD ,LIBF SIUIX,, OUTPUT
P3048B CALL, BASE ADDR OF DIM VAR

FI0FX=2Z LOAD ,LIBF SIDFX,, QUTPUT
0UTI10-Z CALL, BASE ADDR OF DJM VAR

2 MOVE 1/P PTY



480
481
482
483
484
485
486
487
438
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539

SEITE

3043

3051

"
P3052
p3053

* % %

P4011

MDX

LD
Bs1
SLA
BSC
LD
MDX

LD
BSI
MDX

LD
BsI
SLA
BsC
LD
MDX

LD
BSI

MDX
LD
OR
BSI
MDX

LD
BsC
S

BsC
MDX
L.D

ST0

AND
BSI
LD

AND

BS1

-

1

i~

NN WPr HWWAHNPRWNW

P3011 CHECK NEXT WORD

GENERATES THE CALL FOR NONe
DIMENSIONED LIST VARIABLES WITH THE
ASSOCIATED SGT

1 LOAD WORD

GETID-Z GET SYM TBL ID WORD
1 IS 11 REAL VARIABLE
pP3044,- BRANCH IF YES

F10l=2z LOAD ,LIBF SIOI,
P3045 OUTPUT CALLs ADDR OF VAR

FIOF=2 LOAD ,LIBF SIUF,
0YT10-Z OUTPUT CALL, ADDR OF VAR
P3I042 GET NEXT WORD

GENERATES THE CalL FOR A
DIMENSIONED LIST VARIABLE WITHOUT
THE AssoCIATEU SGT

1 LOAD WORD
GETID-2Z GET SYM TBL 10 WORD
1 IS Il REAL VARIABLE

P3052,- BRANGH I+ YES
F10Al-Z LOAD ,LIBF SIUAL,, 0/P CALL
P3053 ADDR OF 1ST ELEMENT IN A3RA

FIOAF-Z LOAD ,L1BF SIDAF,, 0/P CALL
0JT10-Z ADDR OF 1ST ELEMENT IN ARRA

OUTPUT ARRAY SIZE
, TAGGED, TO PACILITATE HANDLING

SYMTL 1,-3 DECR SYM TBL ADDR
SYMT1 1 LOAD ARRAY S]ZE
HR000-Z TAG SIZE WORD

0yTP~2  OQUTPUT AKRAY SIZE
P3042 BRANCH AUDK

GENERATES THE DO INJTIALIZE CODE
n0-0PERATOR ENCOUNTERED

0 LOAD WQRD

P106%, = BRANCH IF SEMI=-COLON
DOAQP-Z IS 1T DO OPERATOR

Z SKIP IF YES

P4023 BRANGH IfF NOT

ZERO=Z  CLEAR

CURR=Z  PSX~=|N=USE SWITCH

2 LOAD INITIAL J0 VALUE
HO7FF=2 COMBINE WITH LD L,
LoL-Z T0 GET

QUTP=z  **x+x LU L INITIAL VALUE
1 LOAD INDEX

Hp7FF-Z COMBINE WITH ,STO L,
STOL=z  TO GeT

OUTP=7  w*xx*x  ST0 | INDEX



540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
531
582
583
5R4
585
586
587
588
589
590
591
502
593
594
595
506
507
598
599

SEITE

LD
BSI
MDX

w
P4021 HMDX
BSC

P4023 LD
BSC

MDX

LD

BsC
MDX
BS1

AND

BSI
LD
AND

BSI
P4031 BSI

MDX
MDX

p4032 LD
BSI
LD
BS1
BS1
Bs1
MDX

4035 DC
LD
AND

BsI
LD

Bs!
BsC

-

1TE SLA

* — & * * %

10

IREAR N AR ERARATERERARALE RS

RSB RS RNEEN

GENLD-Z OUTPUT GENERATED

DUTP=2 LABEL OPERATOR

GENLO,1 INCREMENT STORED GENERAL
LABEL OPTR BY ONME

3 MOVE 1/P PY

P3011 CHECK NEXT ELEMENT

GENERATES DO TEST CQDE

0

D3TOP-Z IS WURD DO TEST OPTR
P1061,Z BRANCH IF NOT

DOTEST

GENLO, =1 DECREMENT GENERAL LAPEL
OPERATQR NUMBER BY 1

3 IS INCREMENT GT ONE

- SKIP IF YES

P4032 BRANCH IF JNCREMENT ]S OVE

OULDL=Z w#***x Ly L INDEX

3 LOAD INCREMENT

HO7FF=-Z COMBINE WITH ,A L,

AL-2Z 10 GeT

OUTP=Z  *xexw A L INCREMENT
1 LOAD INDEX

Ho7FF=2Z COMBINE WITH ,STO L,

STOL"Z T0 GeT

0UTP=Z #exxx  STO L INDEX

P4035 kawkw S L LIMIT VALJE
xxxxx  BSC | GEN LAB, Z.

1 MOVE I/P PT

P4021 CHECK NEXT WOHD

MDXL1-Z LOAD  MDX L *=w,1,

0yTP=z  OUTPUT

1 LOAD INDEX

OUTP=z  %*wwx  MDX L INDEX,1

OJLDL=-Z *#*xxw L L INDEX

P4035 whwkx S L LIMIT VALJE

P4n21 *wxxx  BSC L GEN LAB, Z
CHECK NEXT WORD

SUBROUTINE T0 OUTRUY
S L LIMIT VALUE
BSC L GEN LAB, Z

0 ENTRY POINT

2 LOAD LIMIT VALUE
Hy7FF-=2Z COMBINE WITH ,S L,
SL-2Z TO GET

0yTP=Z *xkkw S L LIMIT VALJE
GENLO=2Z LOAD RETURN INSTRUCTION
0TP=2  ##xxxx BSC | GEN LAB, Z.
P4035 RETURN

[MSERTS THE FUNCTON NAME IN MAME
CODE INTO FNAME IN THE FORTRAHN
COMMUVICATIONb AREA
0 NOP



600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

SEITE

+ ¥ % * %

% % % %+ % %

*

* R % % % R B W

Q1041

01042

LD
BsC

LD

BsC
BS1
LDX
LD

SRT
LD

SLLA
SRA
SRT
ST0
RTE
STO

LD
AND

ST0

LD
BsC

LD
STO
LD
STO
STQ
BSC

LDX
LDX

AND
STO
LD

STQ
MDX

11

el o

NN WO W

PROCESS FNAME, IN
COMﬂUNICATI@N AREA
IF MAINLINE PROGRAM, NO ACTIOM TAKXEN
SORF IS THIS MAINLINE PROGRAM
EXIT, =~ BRANCGH IF YES
IT IS SUBROUTINE UR FUNCTION
REPLACE SYM TulL REF IN FNAME RY
NAME WITH CHARACTERS FACKED IN
0TPUT MODE
FuAME LOAD PROGRAM NAME
EXIT,- BRANGH IF ALREADY HAVE NAME
GETID-Z GET SYM T78L Il KORD
SYMT1 1 LDAD SyM TBL 1D WORD ADDR
2 LDAD 2ND WURD OF NAME
15 PUT IN EXTENSION
1 LOAD FIRST WORD OF NAME
1 REMOVE ALPHA=INDICATOR BIT
1 RESTORE WORD
1 RIGHT JUSTIFY NAME
FyAME STORE FIRST WORD OF NAME
18 PUT 2ND WORD OF NAME IN ACC
FYAME 1 STORE 2NU WORD

MAKE SYM TBL 1D WURD ,VAFRIABLE,

0 LOAD Sy™ TeL ID WORD

H4020-Z CLEAKR ALL BUT REAL/ZINTEGZR
AND LEFINED BITS IN ID WORD

0 §TQRg ID WORD IM SYM TBL

IF SUBR, MAKE SyM TglL ENTRY LDOK
LIKE REFERENCED GENERATED LABEL
[NSTEAD  THIS PSEUDO=ENTRY WILL \OT
CAUSE CONFUSIUN IN FOLLOWING

PHASES BUT WILL BE PASSED BY

WITHOUT ACTION

SORF LOAD SQRF WORD

EXITy- BRANCH Tf FUNCTION

Hg220-Z LOAD REFERENCED STMNT NO, I
0 PUT N SYM TBL

ZERQ=Z gOAD ZERU

1 PUT IN

2 AS NaME

EXIT GO Tu NEXT PHASE

RETAINS THE CURRENT STHNT IN THE
STRING UNALTERED

141D REbET [/F STRING PT
0yYTID RESE] 0/ STRING PT
0 ;DAD TSTMNT ID WORD
Ha7FC=2 EXTRACT

NARM=Z NORM

0 AND bToRb

0 MDVt ONE WORD

NORM,=4 T0 0/P STRING



660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
659
700
701
702
703
704
705
706
707
708
709
710
711
712
7313
714
715
7136
717
718
719

SEITE

*
Q1044

* * %

RETRN

ERRRR

2011

MDX

LD
BsC
STX

LD
BSC
LD
BsC
MDX
LD
BsC
LD
STO
LD
ST0
LD
ST0
MDX

STX

BsC

MDX
MDX
MDX

BSI
LD
BSC

STX
MDX

LD
BsC

BsC
LD

BsC

12

(o]

MNP WKW

L2

= W

L2

Q1043 DECREMENT NORM BY ONE
TEST IF LAST OUTPUT STMT
NAS END STMNT

STTYP=2Z CONT;NuE LDOP

TEND"=Z LOAD STMNT ID TYPE

01021,2 IS I1 ENU STMNT
BRANLH I+ NOT

EQFS NEW END UF STRING ADDRESS:

TEST THAT SUBFROGHAM CONTAINS AT
LEAST ONE R&TURN ~STATEMENT

SORF LOAD SORF

RETRN,Z BRANUH UNLESS MAINLINE
RETCT-Z DOES PROGRAM FAVE RETURN
P1044, = STMNT « BRANCK IF NOT
ERRRR ERROR |F YES

RETCT-Z DOES PROGRAM MAVE RETURN
P1044,Z STMNT = BRANCH IF YES

HA0D0B-Z LOAD ERRUR STMNT 1D VORD
0 PUT UN OUTPUT STRING
C69-Z LOAD ERRUR NO,

1 PUT UN OUTPUT STRING

0 LOAD END STMHNT

2 oUTPUT

2 MOVE OyTPUT P1

EQFS NEW END UF STRING ADDR
TATE BRANGH TU TERMINATE PHASE
1 MOVE 1/P PT

1 MOVE O/P PT

N4042 CONTINYE LUOP

OUTPUTS THE NAME AND PARAMETERS FIR
STMNT FUNCTION STATEMENTS

MOVAW-Z OUTPUT WURD, MOVE PTS
0 LOAD WORU
01051, Z BRANCH NUT OPERATOR

SAVE QUTPUT PUINTER 1L
AT TEMPP

TEMPP SAVE OyTRUT PT

L TE4PP,1 MOVE U/P PT

!

IDENTIFY NEXT OPEKATOR

0 LOAD WQRD

02041, = BRANUH I+ SEMI=COLON
DI0OP-Z IS IT1 DISK 1/0 OPERATOR
Q2009,2Z BRANGH IF NOT

0 LOAD LAST /P WORD
EXPRO-Z IS IT EXPRESSION OPTR
0p012, = BRANCH If YES



720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779

SEITE

"
n2012

]

w
02008

"
n2009

Q2013

MOVE4
MOVES
MOVE?2
MOVEL

LD
AND
BsC

MDX
Bsl
MDX
LD

Bs1

AND
STO

BSI
L.D
BS1
LD
BSI
LD
BS1I
BSsC

LD
AND
BsC
LD
Bs1
MDX

LD

BsC

BsC
BSC

BsC
BSC
LD

BsC

LD

BS1
AND
BsC
BSI
Bsl
Bs1
BSl
BSl
881
MDX

13

N>

[CRERERE RS R RI PWRPWWPR WS

AW WWHN W RV

P
H7800-2
Dlﬂl4o -

1
SCHP1-2Z

t
H6100~2
0JTP=Z
2
HB7FF =2

2

0yYTP=2
H6000 =2
0UTP=Z
H6200-2
0UTP=2
HRO03-2Z
0UTP=Z
D1014

2
H7800-2
D1321p -
EXPRO~Z
QUTP=Z
Q2012

0

HoO2E=Z
G4011. -
Hp016-2
Q305l, -
02013,
HR008=2
Q3011,2
92021. -

0
Hp014-2
Q2031,2

LOAD RECURD NUMBER
IS IT SUBSCRIFPTED
BRANCH IF NOT

MOVE 1/P PT

LOAD L]TERAL SUBSC OFFSET
DECREMENT [/P PT

LOAD ,MDX L1,

oyTPUT

LOAD DIMENSION

REMOVE SUBSCRIPT BITS
RESTYRE

QUTPUT

LOAD NQP MDX 0

OUTPUT NOP

LOAD W STX LY,

QUTPUT

LOAD

oUTPUT

QUTPUT EXPRESSION OPFRATOR

LD RECD NO,

IS I SUBSCRIPTED

BRANCH I¥ NOT

OUTPUT EXPRESSION OPERATOR
* .

CONTINYE

LOAD WQRD

IS 11 CALL OPERATOR
BRANCH IF YES

IS 11 LITERAL SUBSC OPTR
BRANCH If YES

1S 17 SPECJAL PARENTHESIS
FOR UIMENSJONED ARRAYS
BRANCH IF YES

BRANGH IF UNARY MINUS
LOAD WQRD

IS 11 JF OPERATOR

BRANLH I¥ NQT

IF OPERATOR ENCQUNTERED
TEST IF NEXT wD IS STMNT NUMBER

1
SYMT=Z
Ha200=2
MOVE4,2
SCHP1=-Z
MOVAWSZ
MOVAWRZ
MOVAW=Z
MOVAW=2Z
MOVAWZ
02011

LOAD NEXT WORD

GET SYM TBL I WORD

iST17 STMNT N,

BRANCH 1F YES

LOAD LJTERAL SUBSC OFFSET
OUTPUT WORD, MOVE POINTERS
OUTPUT WURD, “OVE POINTERS
OUTPUT WURD, MOVE POINTERS
OUTPUT WURD, MOVE POINTERS
QUTPUT WURD, MOVE POJNTERS
IDENTIFY NEXT OPERATOR

UJARY MINUS ENCOUNTERED



SEITE 14

- 780 TEST IF NEXT WORD IS OFERATOR
783 Q2021 LD 11 LOAD NEXT WORD
782 BSC L MOVEL,~- BRANLH IF NEXT HORD OPERATO
783 »
784 w
785 Q2022 BS] 3 SrHP1-Z LOAD LITERAL SUBSC OFFSET
786 MDX MOVE?2 MOVE WOQRLD
787
788 w ,ATHER OQPERATUR, ENCOUMTERED
789 Q2031 LD 12 LOAD woRu
790 BSC | Q2022,- BRANQH I# QPEFRATOR
7913 LD 1 0 LOAD WOQRU
792 S 3 HOOOE=Z IS J1 ASSIGN
793 BSC L, Q2032,Z BRANCH IF NOT
794 w
705 ASSIGN, FOLLOWED BY TWO MNAMES
7906 « EJCOUVTERED' bXCHANbF WORDS AT
797 « POINTER 1 AND PQINTER 2
..... . 7098 w
799 LD 11 LOAD FJRST WORD
800 RTE 16 PUT IN EXTENSION
803 LD 1 2 LOAD 2ND WQRD
802 sT0 11 PLACE N FIRST WORD |,OCATIO
803 RTE 16 PUT 1ST WORD IN ACCUMULATOR
8n4 STO 1 2 PLACE [N 2ND WORD LOCATION
8n5 (2032 BSI 3 SCHPL-2Z SUBSUR CHECK, PTR 1
806 BS1I 2 MOVAW=Z OUTPuT WURD, MOVE POINTERS
807 BS1 3 MOVAW-Z OUTPUT WURpD, MOVE POJNTERS
gng 851 3 SCcHPZ2=Z LOAD L]TERAL SUBSC OFFSETS
809 MDX MOVEL MOVE WORL
810 w
811 SEMICOLON ENCUUNTERED
812 MOVE LAST WORU AND TEST SHWITCH
B13 w
814 (2041 BSI 3 MOVAW-Z OUTPUT WURD, MOVE POINTERS
815 MDX 1 -1 DECREMENT [/P PT
816 .D % STXSW-Z TEST STX SWITCH
..... 817 BSC L Q5011,Z BRANGH I+ SET
818 BsC L Q4021 GO Tu NEXT STHUNT
819 =
820 SUBSCRIPT OPERATOK ENCOUNTERED
821 &
822 03011 BSI SaSN PROCESS SUBSCR OPTR
823 MDX Q2011 [DENTIFY NEXT OPERATOR
824
875 =« LITTERAL SUBSL OPERATOR ENCOUNTERZP
826 03051 BSI SQSLT PROCESS L ITERAL SUBSCRIPT
827 MDX Q2011 IDENWIFY NEXT OPERATOR
828 «
8r9 w
830 GENERATES THE CalLL FOR SUBSCRIPT
831 =« CALCULATION W}TH ARGUMENTS
832 = MAKES THE SGT TglL ENTRY
85\3 »
834 SBSN D¢ 0 ENTRY POINT
815 A 3 HoN08-Z GET UIMENSJON COUNT
836 STO 3 DIMCT=-Z STORt DIMENS]ON COUNT
837 LD 3 H1900-2Z LOAD +CALL SUBSC,
. 838 RSl 3 0UTP=2 OUTPYUT CALL
839 l.D 11 LOAD WQRL



840
841
842
843
844
845
B46
847
848
849
850
851,
B8r2
853
854
855
856
gn7
858
859
8610
861,
862
863
864
865
B66
867
868
869
870
871
872
873
874
875
876
877
878
879
8RN
831
832
8R3
8R4
8R5
8Ré
837
838
87”9
830
891
892
893
824
895
BO6
807
898
8Q9

SEITE

8BS1

BSLT

* % % % ¥ %

Q4011
Q4012

AND
Bs1
LD

AND
SRA
370
LD

SLA
SRT
BSI

Ln
BS1
LD
STO

MDX

LD

BSI
LD

BSI
MDX
MDX
MDX

LD
OR
STO

BsC

Dc
LD
BSI
LD
SLA
SRT
STO
MDX
BsC

STX
LD

BsC
ST0
AND
BsC

15

= LN N

e AR AR

N WM

(RN

HR7FF-Z GET »YM T1BL ENTRY NO,
0UTP=72 oUTPUT

1 LOAD WOQRL

H7800-Z GET WSEULO INDEX

11 RIGHT JUSTIFY

CuURR=Z PUT 1IN CURR

2 LOAD D4

1 DELETE

1 BIT U

0UTP=2 QUTPUT

INSERT NON-LITTERAL, TO SGT-TABLZ:
1 LOAD WORD

SGTAD-Z COMPUTE SGT TABLE ADDR
He000-Z LOAD NON=L]TEMAL SGT WORD
SGTI PUT IN TABLE

3 MOVE 1/P PTY

0UTPUT REMAINING ARGUMENTS

0 LOAD WDRY

0yTP=Z OUTPUYT

1 LOAD WQRU

0UTP=Z QUTPUT

2 MOVE O/P PT

DIMCT,=2 DECREMENT DIMENSION COUNT
Sps1 OUTPUT REMAINING ARGUMENTS

TAG LAST ARGUMENT IN LIST
0

LOAD LAST AGUMENT
Ha000=-2 TAG ARGUMENT
0 PUI BACK IN O/P STRING
S2SN RETURN

MAKES THE LITERaL SUBSCRIPT ENTRY
INTO THE SGT TABLE

0 ENTRY POINT

1 LOAD NaME

SGTAD-Z COMPUTE ADDR IN SGT-TABLE
2 LOAD D4

1 DELETE BIT 0
1
S
3
S

GTI PUT IN SGTsTABLE
MOVE POINTER
asLT RETURN

SCANS THE TWO=WQRU CALL ARGUMENT (IS
FOR SYBSCRIPTED NAMES

GENERATES THE INSTRUCTIONS FOR
OBJECT=TIME AUDRESS INSERTION FOR
SJBSCRIPTED VARIABLES

04021 1 SAVE I/P PT

1 LOAD WORD

04021,- BRANGH IF QPERATOR
TEMP1-2 SAVE ARGUMENT

H7800-Z GET PSEULO INDEX BITS
04014, - BRANGH IF NO PSEUDO INDEX.



A
901
9re
ond
904
905
oré
9n7
onsa
99
930
911
912
913
914
915
916
917
918
91,9
90
921
922
923
924
925
926
927
928
29
9%0
933,
932
933
934
935
936
937
938
939
941
941
942
943
944
945
946
947
9483
949
9510
951
952
953
954
955
9% 6
97
958
9139

SEITE

* * % % ¥

* & % % % %

n4014

# % ¥ =&

R4021
Q4022

* % % % % ®

*

5011
5013
Q5015

w
05021
n5022

Bsl
Bsl
LD
BS1
LD
BS!
LD
Bsl
LD
Bs1

LD
STO

BSI

SLA
STO

ST0
STO
MDX

MDX
MDX

LDX
BSI
LD

BsC

MDX

STX
LDX
LD

BsC
LDX

BSC
BscC

MDX
MD X

b o
o~

NWWNWNWPE WA WW

» N

—
[ R R

W

SGTAP-Z COMPUTE SGT TABLE ADDRESS
SCHP1-Z LOAD L}TERAL SUBSC OFFSETS
M6100-Z LOAD ,MDXx L1,

0yTPrz  OUTPYT

1 LOAD WORD

0JTP=z  OUTPUT

He000 =2 LOAD WNOP, MDX O

0YTP~z  OUTPUT

He200-2 LOAD ,5Tx |1,

0JTP~z  OUTPUT

RFSTORE WORD AT PT 1
WITH [TS PSEUUO INDEX

TEMP1-Z LOAD NaME
1 PUT BACK ON STRING
OUTP*Z  OQUTPUT WORD

SERVES LATER AS ITUENTIFICATIOHN
AT STX L1=SCAn

ZERO ,CURRENT SGT, w

3GT DESTROYEU AT OBJECT TIME
BY MDX L1=INSIR

16 CLEAR ACCUMULATOR

CURR=Z CLEAK CUKR

HR000~-Z SET CURRENT D4

CyYRD4-Z TO NUNeL}TERAL

SGTI SET LAST SGT 70 NON-| ITERAL
STXSW,1 SET STX=SW]TCH

1 MOVE PQINTER
Q4012 PROCESS SUBSCRIPTED ARGUMEN

NOUTPUTS THE 2=WQRL SUBP CALL WITH
ARGUMENTS

oW RESTURE POINTER
MOVAW-2Z OUTPUT WURD, MOVE PODINTERS
0 LOAD WQORU

XXXXX,= BRANCH IF END OF ARGUMENTS
- OPERATUR ENGOUNTERED
Q4022  PRUCESS NEXT ARGUMENT

COMPUTES DISPLACEMENT VALUES FOR

STX L1 !NSTRuCWIoNS USED FOR
STORING THE CUMPUTED SUBSCRIPT OFFSE
ISERTS THOSE VALVES INTO THE SECIND
WORD OF THE INSTRuUCTION
Q5015 1 SAVE PQINTER
TEMPP LOAD TEMPORARY POINTER

0 LOAD WQRU
Qa5021,2 BRANQH It NOT SEMI-COLON
*mo RESTURE POINTER

n{021 PROCESS NEXT STHNT
05031,= BRANCH It NOT NANE

1 MOVE PQINTER
Q5013 CHECk FOK END OF STMNT



960
961
962
963
64
965
966
967
968
969
9710
973
972
973
974
975
976
977
978
979
980
981
982
283
984
985
986
987
9”8
9R9
9910
991
992
993
o004
905
996
907
998
999
1000
1001
1002
lon3
Lon4
1005
1006
1007
1098
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
10419

SEITE

-
Q5031

05035

5041

& % %

*

Q5042
05043

"
Q5045

»*
N5046

Q5047

CONTU

+ % % &

S
BSC
BSI
MDX
LD
S
BsC
)
BsC
MDX
MDX

SLA
STQ
MDX
STX

MDX
LD

BSsC
BS1
MDX

Ln

BSC
MDX
MDX

LD
BsC

BSC
MDX
BSI
SLA
BSC
MDX
MDX
LD

BsC

LD
AND
ST0

17

(7] LB

OB ol

e

H1900-2 1S WURD ,CALL SUBSCR,
N5035,Z BRANUH I1F NOT

PASSA-Z MOVE PQINTER PAST ARCUMENTS
Q5013 CHECK FOK END OF STMNT

0 LOAD WOQRU

H6200-2 IS IT ,STx L1,

05041, = BRANCH IfF YES

DIFF1-2 IS 17 ,LUX L1,

Q05022,2 BRANCH IF NOT

1 MOVE PQINTER

05022 MOVE PY, CHECK NEXT WORD

COMPUTE Z IN INSTRUCTION
STX L1 Z
A4D INSERT ON STRING

16 CLEAK EXTERNAL COUNTER
COUNT=2Z
1 MOVE PQINTER

TEMPX SAVE POINTER

SEARCH FOR IDENTIFIER 1IN
CALL~ ARGUMENT LIST

1 MOVE PQINTER

0

H1900-2 IS WURp ,CALL SURSC,
05045,2 BRANCH IF NOT

PASSA-Z MOVE PT PAST ARGUMENTS
05043 CHECK NEXT WORD

0

H5B00-Z 1S WURD ,LDX L1,
Q5046,2Z BRANCH If NOT

1 MOVE POINTER

05042 SEARCH FUR IDENTIFIER

0 WOAD WORL
05047,+Z BRANCH |F NOT CPERATOR ViM

HQ02E-2Z IS IT A CalL OPERATOR ViIM
05042,2 BRANCH NO VM
0504544 BRANCH YES ViM
GETID GET D ViM
11

CONTU,= BRANCH IF NOT EXTERNAL
COUNT,1 INCREMENT EXTERNAL COUNTZR
Q5042 GO MUVE POINTER

0 RELOAD STRING ARGUMENMT
TEMPX IS 11 ADUR IN STX L1 INSTR
05042,2 BRANUH IF NOT

REMOVE PSEWDOINDEXBITS FROM
CALL=ARGUMENT WOQRU

0 LOAD WQRD
M37FF-Z REMOVE PSEYDO INDEX RITS
0 PUT BACK ON STRING

CAMPUTE AND INSERT SECOND HALF



1020
1021
1022
1023
1024
1025
1026
1027
3028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1080
1053
1052
1053
1054
1055
1056
1087
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
10649
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079

SEITE

e 2 %

678

* % %

YMT
GETID

n %

"
SYMT1

& & % =

4

PASSA
PASSY

STX
LD

OR

STO
LDX
MDX

DC

DC
EQU
AND

STO
LD

STQ

LD
BsC

De
MDX
MDX
LD
BsC
MDX

18

Gt Bt

f [ RCRAREE

OF STX L1=INSIRYCTIUN

TEMPY SAVE PQINTER

TEMPL1-Z LOAD ADDRESS OF PT

TEMPX-Z SUBTRACT STORED PT

Ha000-2 PUT IN SIGN BIT

COUNT=-Z ADD EXTERNAL COUNT

TEMPX PUT N STX L1 INSTRUCTION
TEMPX RESTuRE POINTER

Q5022 MOVE PT, CHECK NEXT WORD
SaT-TABLE

/3000 NON=L JTERAL CONSTANT

/8000 NONrL ITERAL CUNSTANT

/3000 NON=LITERAL CONSTANT

/8000 NON=L ITERAL CUNSTANT

/8000 NON=L ITEKAL CUNSTANT

/8000 NONFLITEHAL CONSTANT

/8000 NONnLITEHAL CONSTANT

/3000 N0V~LITEHAL CONSTANT

/3000 NON LITERAL CONSTANT

/8000 NON-LITEKAL CONSTANT

/3000 NONnLITEHAL CUNSTANT

/8000 NON=LITERAL CUNSTANT

/8000 NON=L ITERAL CONSTANT

/8000 NON-LITEHAL CONS?ANT

/8000 NON=LITERAL CONSTANT

GETS THE ID WURD OF A SIM TBL ENTRY
0 ENTRY POJNT

SYMT

Mg7FF-Z GET SYM TBL ENTRY NO,
OHE=Z

SYMT1 1 SAVE ENTRY NOy

SOFST LOAD START OF SYM TBl, ADDR
SYMT1 1 GET ADDRESS OF ENTRY

SYMT1 1 B8Y MULTIFRLYING ENTRy NO, BY
SYMT1 1 THREt AND SUBTRACTING IT
SYMTL 1 FROM TABLE ORIGIN

*ow LOAD SYM TgL 1D WORD

SYMT RETURN

S|UBROYTINE

MOVES THE PUINTER PAST THE
ARGUMENTS OF L]B8F SUBSC

0
3
2

-1
PASSA,Z
PASSY

ENTRY POJNT
MOVE PQINTER
MOVE POINTER
RETUKN IF |AST
ARGUMENT TaGGED
BRANGH I+ NOT



1060
1081
1082
1083
1084
1085
10f6
1047
1088
1089
1090
1091
1002
1003
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

SEITE 19

w
-

w
MOVAW DC
LD
Bsl
MDX
BsC 1

ENEEE

O% & & % % &

utp  DC
STO
MDX
LD I

STo 1
STX
STX
LD

>
NN L] NN

BSC
BsC
ouUTP3 DC
auTP4 DC

: gl

QTAD DC
AND 3
SRA

STO
BsC 1
GTI DC

CHP2 DC
LD
ST0
LD 3
MDX

*

SYBROYTINE
MOVE WORD AT /P PT TOQ O/P STRING
INCREMENT POINTERS

0 ENTRY POINT

0 LOAD WQRU

0UTP»2z  QUTPUT WURD, MOVE O/P PT
1 MOVE I/P PTY

MOVAW RETURN

S'IBROYTINE

0JTPUT

MOVES CONTENTS OF ACC T0
0JTPUT STRING, JNCR NORM AND
CHECKS IF OVEKL AP ERROR

0 ENTRY ROJNT
1 QUTPUT WURD
1 MOVE Q/P PT

0yuTID LOAD STMNT I/0 KHORD

FOURmZ INCRhMeNT NORM BY ONF
oyTio PUT ID WORD ON O/P STRING
0yTP3

0YTP4 CHECK FOK

OYTP3 OVERLAP

OyTP4 ERROK

TH02 A

OUTP,2Z~ RETURN If ND OVERLAP ERRQR
OVLAP OVERLAP ERKOR

0 TEMPURARY STORAGE QF PT
0 TEMPURARY STORAGE OF PT
SUBROYTINE

CQNVERTS PSEULO INDEX IN ACC
INTO SGT«TABL& ADDRESS.,
STORE AT SGTI,

0 ENTRY POINT
H7800-2 GET FSEUDO INDEX

11 RIGHT JUSTIFY INDEX

ADRC=Z GET ACTUAL

SGTI SGT»TABLE ADDRESS

SGTAD RETURN

0 COMPUT&D SGT=TABLE ADDRESS

GENERATES THE (DX INSTRUCTION
USING THE SuT TABLE

E:TRY FOR ARGUM  PQINTER ¢

0 ENTRY pT
SCHP2 MOVE RETURN ADDRESS
SCHPY TD SUHPL
ZEROmZ  LOAD ZERU
SCH11 CONTNYE

E'ITRY FOR ARGUM  PDINTER 1



SEITE 20

1140 SCHP1 DC 0 ENTRY RPOINT

1141 LD 3 0E=Z gOAD ONE

1142 SCH11 STX 1 ADDR SAVE INPUT POINTER

1143 A ADDR MOleY INPYT POINTER

1144 STO ADDR SAVE ADDK

1145 LD 1 ADDR LOAD WORD AT I/P PT 1
1146 AND 3 H7800.Z GET PSEULO INDEX

1147 BSC | SCHPL, = RETURN Ir NO PSEUDO INDEX
1148 SRA 11 RIGHT JUSTFY

1149 S 3 CURR~Z IS Il cURRENT SGT

1150 BSC |, SCH15, « BRANCH IF YES

1151 A 3 CURR=Z RESTURE WORD

1162 STQ 3 CURR»2 PUT §N CURRENT SGT

1153 LD I ADDR OAD WQRU

1154 BSI 3 SGTAD-Z COMPUTE SGTmTABLE ADDRESS
1155 LD I SGTI LOAD ADDKESS

1156 S 3 HR000-Z IS IT NONeITERAL SGT
1157 BSC L SCH21, = BRANLH IF YES

1158 «

1159 w LITERAL SUBSCKIPT ENCOUNTERED

1160 w TEST IF IT MATCHES WITH

1161 «» CURRENT LITERAL D4

1162 =

1163 w 0JTPUT ,LDX L3, AND D4

1164 LD 3 H5B00-Z LOAD ,LDx L1,

1165 BSI 3 0UTP=2 QUTPUT

1166 LD I SGTI! LOAD SGT TABLE WORD

1167 STQ 3 CURD4-Z STORt AS CURRENT D4

1168 BSI 3 OUTP»z  OUTPUT WURD

1169 « wewnr | DX L1 SGT TEL WD
1170 DELETE PSEUDOINDEX=BITS

11713 » FROM STRING WURD, RETURN

1172 «w

1173 SCH15 LD I ADDR LOAD WQRD

1174 AND 3 Ha7FF=2 DELEIE PSEYDO INDEX RITS
1175 STO I ADDR RESTURE WORD

1176 BSC | SCHPL RETUHN

1177 o«

1178 = OUTPUT ,LDX 11, AND SGT

1179 SCH21 LD 3 H4800-Z LOAD 1 Dx 14,

1180 BS1 3 0YTP=~2Z OUTPUT 1 LOX T,

1131 LD L SQFST LOAD START OF SYM TB| ADDR
L1832 S L SAFXT SUBTRACT START OF SUBSCRIPT
1133 SRT 16 TEMPuRARlEs

1184 D 3 THREE=Z DIVIuE BY THREE

1185 A 3 CURR=Z ADD CURRENT SGT

1186 0OR 3 HB000-Z PUT SIGN BJT FOR ADDRESS
1187 BsI 3 QUTP=Z wawxw [ DX 14 ADDRESS
1188 LD 3 HBOO00~Z INSERT NUN LITERAL

1189 STO 3 CURD4-Z CURRENT D4

1190 MDX SCH15 DELETE PSEYDO IMDEX WORDS
1191 ADDR DC 0 ADDRtSS STURAGE

1192 »

1193 USWIT DC 0 UNFORMATYED [/0 SWITCH
1194 ZERO DcC 0 ZERO

1195 2 EQU ZEROQ

1196 ONE  DC 1 ONE

1197 TWO  DC 2 TWO

1198 THREE DcC 3 THREE

1199 FoUR DC 4 FOUR



1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1283
1254
1255
1256
1257
1258
1259

SEITE

*
LDXTL
FGOTO
COMGO
|.QP
H1800

w
FIOIX
FIOFX
FI0I
FI0F
FI0A]
FIQAF
GENLO
DOAOP
DOTOP
AL
STOL
SL
MDXL1
LDk
HoO18
HADO®S
c69
H5F00

w
*
*
*
»
0

uTIQ

ouLDL

FLD
FRED
FWRT
FCOMP
FIND

FNDID

w
RETCT
BSC1
H5080
H4020
HE220

DC
De
DC
Dc
DC

ne
DC
DC
pc

Dc
Dc
DC
nc
De
DC

Dc
DC
DC
DC
Dc
DC

DC
BS1
LD
AND
BSI
BsC

DC
AND

8BSl
BsC
Dc
De
DC
DC
DC

DC

DC
ne
Equ
DC
De

21

(RO R R

AN

/C000 WLDX LY,

/0F80 CALL GO TO TRACE

/0D80 CALL COMPUTED GOTO SUBR
/0028 LIST=OPEKRATOR

/1800 DIMENS]ON MASK » SYM THL ID
/1700 1CALL SI0IX,

/1680 LCALL SIOFX,

/1880 1 CALL sIOI,

/1800 lCALL SIuF,

/4580 1CALL SIUA],

/1600 CALL STUAF,

/SE0L éTQRgn GENERAL LABEL OPTR
/002A DOAmUPERATOR

/004A DO TEST UPERATOR

/9800 LA (N

/9000 19570 Ly

/A000 2 S b

/5101 JMOX L1,

/8800 LD L

/0018 QITEHA; UPERATOR

/A008 ERROK STMNT 1D WORD

69 ERROR NO, 69

/5F00 (BLANK,

SUBROYTINE

OUTPUT CONTENTS OF ACC AND WORD AT
POINTER 1 WITH DISK 1/0 TEST

0 ENTRY POJNT

DTEST-Z OUTPUT CaLL

1 LOAD WQRLD

H87FF-Z DELETE PSEWDO INDEX RITS
0JTP=7  OUTPUT WURD

0yTI1O RETURN

SUBR OUTPUT LD L, PTR 1

0 ENTRY POINT

1 LOAD WQRD

Ho7FF-2 GET SYM TBL ENTRY NO,
LDL~Z COMBINE WITH LD L,
OUTP=Z  OUTPUT INSTRUGTION

oyLDdL RETURN

/0480 LCALL FLU,

/1400 CALL FRED,

/1480 CALL FWRT,

/1500 chLL FCUMR,

/2680-/2180 /1400 ,CALL FIND,

/E800

/5080
BSCI

/4020
/10220

CALL FIND ,
CHANGED LATER TO /2680
BY UTEST

FIND, 1D

RETUKNsCUUNT
183C 1,

DEFINED INTEGER VAR D
REFERENCED STMNT NO, ID



1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
12R1
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
202
1293
1294
1295
1206
1297
1208
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
$319

SEITE

w
HOO02E
H0016
HO008
HOOOE
H0200
H1900
H7800
HB7FF
HO7FC
HO7FF
ADRC
HO014
DIFFY
H8000
H8003
H6100
HE000
H6200
H5B00
H4800
HF800
HF803
H1000
TEND
*
STTYP
ouTID
INID
NORM
STXSHW
TEMPX
TEMPP
TEMPL
DIMCT
CURR
SOF IS
SS0ST

w
CURD4

* & % ® %

100PR
D10QP
EXPRQO
DSWIT
TEMPY
COUNT

L
L
»
»

NTEST

pc
Dc
DC
Dc

Dc

DC

ST0

LD 3
BsC L
LD

(3

/002E
/0016
/0008
/000E
/0200
/71900
/7800
/87FF
/07FC
/Q7FF
SGTB»y
/0014

CALL OPERATOR
CALLn
CONSIANT FOR DIM COUNT
g?géuNnowERATUR
T NO N SYM TB
LCALL suéséa, LD AD
MASK TQ GET PSEUDO [MDEX
MASK TQ ELJMINATE PSEUDO ID
MASK TQ GET STMNT NORM
z:zﬁ ;oRbET ADDR
QR SYM TBL EN
IF OPERATOKR ENTRY N2,

/5B00-/6200 DX Lia

/8000 NON-LITEHAk 8GT
/8003 USEFUL, CUNSTANT
/6100 JMOX L1,
/6000 NOP, MDX 0
/76200 LSTX L1y
/5800 ROX L1y
/4800 Lux 11,
/raog 10 TYPE MA&K
/F803 MASK TQ ELJMINATE STHN
/1000 END STMNT D TYP% THNT NOR
H1000
g STATEMENT TYPE

ADDRESS UF 0/P STMNT ID AOR
0 ADDRESS OF I/P STMN
0 STMNT NORM NT 1D AOR
0 STX*SW]TCH
0 POINTER STURAGE
0 POINTER STQRAGE
0 PQINIER STQURAGE
0 DIMENS]ON COUNT
0 CURRENT SGT
0 START QF INPUT STRING
0 STORtD START OF [/P STRING
0 CURRENT D4

/8y0g JF NOT LITERAL

NOT USED IN CaARp SYSTEM
/0026 [0=0FERATOR
/0030 DISK 1o OPERATOR
/0054 EXPRESSIUN OPERATOR
0 DISK SWITCH
0 TEMPURARY STORAGE
0 EXTERNAL CQUNTER
SYBROYTINE
0JTPUT, WITH TEST OF DISKSWITCH
0 ENTRY POINT
DTESL SAVE CALL
PDSWIT-Z IS IT DISK OPERATION
ADI, = BRANCH I¥ NOT
CNIFF SET UISK NAME



1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1343,
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1363
1354
1355
1356

SEITE

ADI

ADQ
ADDN

MDX

BsC
LD

BsC

MDX
LD

BS1
BsC

Dc
DcC
DC
DC
Dc

BsI
Dc

DC

SLA
STO
BsC
BsS
END

ADDN TABLE QFFSET
USWIT-Z 1S 17 UNFORMATTED [/0
ADDN, = BRANCH IF NOT
DTESL CHECK THE NO, OF THE ENTRY
H1500 TO SEE WHIGH 'PART OF THE
ADQ,Z~  TABLE IN 0/P PHASE HOLDS TH
UDIFY CORRESPONDJNG UNFORMATTED
ADDN 1/0 NAME AND PUT THE PROPER
UpIFe DISPLACEMENT
DTESY ADD BASE ADDRESS
VALWE OF DTEST1 [S UNCHANGE
JNLESS DJSK OR UNFORMATTED
170 1S PRESENT
0UTPmz  OUTPUT WURD, MOVE O/P PT
DTEST RETURN |

/1500 CONSTANT FOR CHECKING TBLI
TEMPURARY STORAGE

/2180 /1400 LISK NAME TABLE

/1200-/1400 UNFORMATTED = PART 1§

/1D80-/1580 }/0 NAME TBL = PART 2.

TRANSFERS TO THE COL ROUTINE TO LJAD
THE NEXT PHASE

ROLRX CALL DOWN PHASE 18

18 NEXT PHASE NUMBER
*nw TO Bk FILLED

16

CURR=Z CLEAR CURRENT SGT

Q2011 GET NEXT OPERATOR
OVERL-%+320%4 PHASE=17 PATCH AREA.
START



