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* GEMERAL AUTOMATION, INC, ALL RJGHTS RESERVED
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" PROGRAM HAME FQRTRAN PH=04

: MODEL NUMBER 8F004

: PURPOSE FQRTRAN PHASE=D4

: PROGRAMMER DICK WALLMANN, MODS=P'ARK [LFIZLD
:***t************ REVISION LIST L 2382222232
: RV DATE SCO BY ReASON FOR CHANGE

: - sem-mmee- se=e-= mem mecevmepreTemsmse_pemmene
* 01 11/716/70 RPH INITIAL RELEASE

*
****************w****y**tt*it**t*tw*********ﬁ**t**

************it*w***********ttttt*t************t***
» GA 18730 FORTRAN COMPILER  05/01/70

«STATUS - VERSION 1, MODIFICATIUN O
*FUNCTION/OPERATION=-

« * PLACES CO4MON STMNT VaRJABLE INTO THE SYM30L
* TABLE, INCLUDES DIMENSION INFORMATION, IF

* pRESENTg

« » REMOVES COMMON STMNIS FROM THE STRING

* CHECKS FOR A SUBROUTINE OK FUNCTION STMNMT,
« % PLACES THE NAME AND DUMMY ARGUMENMTS OF THZ
* SUBROUTIMNE OR FUNCTION STATEMENT [NTO THE

* SYMBOL TARLE, DELETES THE STMNT FROM THF

* STMNT STRING.

» % CHECKS REAL AND INTEGER STATEMENTS FOR THZ
* WORD FUNCTION

w % PHASE 4 I3 A TWO PASS PHASE, THE FIRST PASS
* PROCESSES COMMON STATEMENTS, THE SECOMD

- PASS PROCESSES A SUBRUUTINE OR FUNCTION

* STATEMENTS, INCLUDING A FUNCTIUN DESIGNATZD
%*

»

L

[ ]

w*

»

L 4

*

L}

*

»*

*

-

»

IN A REAL OR INTEGER STATEMENT.
ENTRY POINT
« TOP 1S THE LABEL ON THE ENTRY POINT ADDR,
PHASE 4 IS SEQUENTIALLY LUADED FROM PHASE 3
VIA A CALL TO ROLRX,
INPUT-
NOME IN THE USUAL SENSE, HOWEVER, THE STMNT
STRING SCANYED B8Y THE CUMPILEKR MAY BE
CONSIDERED IHWPUT,
AUTPUT-
NONE IN THE USUAL SENSE, HOWEVERs PHASE 4
REMOVES STM'|TS FROM THE STMNT STRING AND ADOS
ENTRIES TH THE SYMBOL TABLE,
*EXTERNAL ROUTIVFS=N/A
*EXITS
* NORMAL = THE NORMAL ExXIT 1S TO PHASE £ VIA
* ROLRX IF NO UVERLAP ERRCR HAS
* OCCURRED,
" * ERRORS = THE NORMAL FLOW UF THE COMPILER IS
*
*

*

yOT INTERRUPTED BY SYMTAX ERPORS,
AN OVERLAP ERRQR TERMINATES THE



SEITE 2

TOMPILATION, CONTROL 1S PASSED
FROM PHASE Tu PHASE UNTIL PHASE 21
IS LOADED, AT THAT TIME A MESSASE
STATING THE UVERLAP IS PRINTED,
TABLES/WORK ARFAS~
NON EXCEPT STATEMENT STRING AREA, SYMBOL
TABLE, AND FORTRAN COMMUNICATION AREA
ATTRIBUTES=-N/A
» THE COMPILATION AND SYNTAX ERRURS NUMPERING
7, 8, 10, 11, 12, 13, 14, 15, 74 ARE
DETECTED RY PHASE 4.
NOTES-
THE SWITCHES USED IN PHASE 4 FOLLOW, IF NON-
ZERO, THE SJITCH IS TRANSFER=T, IF zeRo, THZ.
SWITCH IS f?RMAL
* NORMZ2=SYNTAX ERROR IN COMMON STHMNT
T=SYNTAX ERROK PRESENT
* ASH{1-=- PIGHT PARENTHES]S ENCOUNTERED
]=NOT ENCOUNTERED
ASW2-REAL STATEMENT ENCOUNTERED
=NOT ENCOUNTERED
* ASWI= I ITEGER STATEMENT ENCOUNTERED
MzNQT ENCOUNTERED
* SWSA=F10 STATEMENT PRESENT
N=NOT PRESENT

I A A N "
*

__ABS __ per LIRS

* SYSTEM AND FORTRAN EQUATES
MEMRY EQU SSEEFF CH7 MAXIMUM CORE SIZE
PHSIZ EQU 4320 MAX |MUM PHASE S]ZE
OVERL EQU MEMRY-PHSI1Z PHASES 2=29 START
FCOM EqU OVERL-22 FORTRAN COMM, TABLE
PHNTB EQU FCOM-56 PHASE TaBLE
ROLRX EQU PUNTB-50 INTERPHASE CALL
* FORTRAMN DMMUNICATION AREA
* FORTRAV LOMMUNICATIUr AREA

ORG FooMm
SoFSs BsS 1 START OfF S$TRING
FoFs BSS 1 END OF STRING
50FST BSS 1 START OF SYMBOL TABLE
SOFNS BSS 1 STAKT OF NON=STMNT MUMBZRS
SOFXT BSS 1 STANT 0+ SUBSCRIPTED TEVPS
SOFGT BSS 1 START 0OF GENERATED TEMPS.
EQOFST BSS 1 EﬁD OF syYmBNOL TABLE
COMON BSS 1 NEXT AVAILABLE COMMCN
cslzE BSS 1 SIZt oF COMMON
ERROR BSS 1 OVEK| AP ERROR
FNAME BSS 1 PROGRAM NAME

BSS 1 2VD WORD OF NAHME
SORF BSS 1 SJBH (=) QR FUNCT (=)
CCWD BSS 1 CONIROL CARD WORD
* BIT 15 TRANSFEH TRACE
* BIT 14 ARIIHMETIC TRACE
* BIT 13 EXTtNDEU PRECISION
w BIT 12 LIS1 sYMBYL TABLE
* BIT 11 LIST SUBPROGRAM NAMES
" BIT 10 LIST SOURCE PRUGRAM
» BIT 9 ON& WORD JMThGEPs
I0Cs BSS 1 IDCb CONTROL CARD WONRD
» BIT 15 CARuy
" BIT 14 PAPER TAPE



128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

150

171,

173
174
175
176
177
178
179

SEITE

* % % % % % * ¥ % % % & * %

DFCNT BSS
LCOMN BSS
ICCER BSS

BSS

ORG
TOP LDX

LD
BsC

TST LD
SRA
AND

BSC

BSC
MDX

MV LD
SRA
AND
STO

NXID MDX
MDX

FIX SLA
STO

STX
MDX
SLA
STO

pTH LD
BsC
LD
BsC
LD

BsC

3

11

L1

-

13 TYPEWRITER

12 1448 PRINTER

11 MAGNETIC TAPE

10 KEYBOARUD

1442 PUNCH

DISK

NOT USED

NOT USEV

NOT USED

NOT USED

PLOITER

NOT USED

UNFURMATTED DISK

UNFURMATTED TAPE

DEFINE FILE COUNT

INSKEL COMMON USE

10C> CONTROL CARD ERROR

SYSTEM LOADER USE
END OF FURTRAN COMMUMICATION
AREA

OVERL

SnFs INITIALIZE STRING I/P PT
QVERLAP ERROR ON

ERRQOR TES] FOR QVERLAP ERPOR

START,Z  GET PHWS 5 IF OVLP EPROR

PHECKS FUR END AND COMMON STUNT

UPDATES THE 1/P STRING PT (XR1)

TO MOVE 70 THE NEXT STMNT

WWWDHoLDLL X

Al e, e Goandg e Prond g Gt Gond Pt

g
0

W W W
P G Gl
—
OR NG AV N®

BIT

NN

0 LOAU STMNT 1D HORD

1

IDTPE GET ID 1YPRE

E+DC IS 1T END

START,+= GET PHS 5 IF END CAFD
CoMMC IS 1T CUMMON

e SKIF [F NOT

FI1X CHECK FuUR TYFE OF COMMON

4OVE TO NEXT STMNT
LOALU STMNT 1D WORD

2 SHIFT NURM TU FIGHT
I DNRM ISOLATE NORM
NYX1D+1
MOVE POINTER TO NEXT STUN

TST GO TEST STMNT TYPE
16
CoMID CLEAR CUMJD

INITIALIZE Tu SCA COMMOMN STUNT
Consy SAVE NPUT POINTER
1 MOVE POINTER
16
HORM2 CLEAR NURM2

CHECKS FUR SIMNT TERMINATOR
CHECKS FUR SLASH

0 IS CHARACTER

SEMIC SEMICOLUN

RIOVE,+=- BRANCH IF YES

NORM2 1S JHERE SYNTAX ERRCR [N
SETUP,E  COMMON STMNT = BRANCH YZS
0 LOAL WORD

SLH IS CHARACTER SLASH

OCOM, +=  BRANCH IF YES
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130 =« CHECKS THE NAME FOR VADIDTY
181 DD2 LD 10 LOAL WORD

182 BsC - SKIP IF NQT SPECIAL CHAR
183 MDX ERAH aO 10 ERRQR 7

184 ST0 Wl SAVE WOKD

185 SLA 2 o

186 BSC L FERAH,C+Z BRANCH 1F NUMER]C

187 LD 11 LOAu 2NL WORD

168 BSC L MAD,+*2Z BRANCH IF PART OF NAME
189 LD ZERO LOAU ZEROES

190 STQ Wp2 STOKE AS 2ND WORD 1[' NAYE
191 MDX ZORRO CHECK FUR DUPLICATES
192 MAD STO Wne STORE 2ND WORD

193 MDX 11 MOVeE POINTER

194 LD 11 LDAU NEXT WORD

195 BSC L FERAH,+Z BRANCH NOT SPECTIAL CHAR
196 SCANS THE SYM TBL FOR

197 w DUPLICATION UF THE VAR NAME
198 7Z0ORRO LDX I3 SOFNS INITTALIZE SYMBOL TABLE P
1,099 MDX JACK START LUOP

200 LoOP LD 31 DOEb FIRST WORD [N MAME
201 S Wnl MATCH TABLE WORD

202 RSC z SKIP |F YES

203 MDX EAT GET NEXT TABLE ENTRY
204 LD 3 2 DOE> SECOND WORD IN NAMZ
205 S Wn2 EGUAL TABLE 2ND WORD
206 BSC L HELP,+~ BRANCH IF YES

207 EAT MDX 3 -3 GET NEXT TABLE ENTRY
208  JACK STX 3 SAVEQ SAVe TABLE PUIMTER

209 LD SAVEW HAS ENTIRE TABLE BEEN
210 S EQFST CHECKED FOR DUPLICATES
211 BsC VA SKIF IF YES

212 MDX l.OOP CONIINU& LOooP

213 MDX PLACE PUT IN SYMBOL TABLE

214 = COMSTANTS

215 COMMC DC /1400 COMMON

216 ENDC DC /0800 END

217 IDTPE DC /7C00 STMNT 1D TYPE MASK

218 IDNRM DC /01FF NORM MASK

219 SEMIC DcC /001E SEMICOLON

220 NORM2 DC 0 SWITCH TWD

221 sW2 Dc 1 SAI1CH 2

222 COMSV D¢ 0 POINTER

223  #D1 Dc 0 WORY 31 UF COMMOM NAME
224 D2 ne 0 WORD 2 UF COMMOM NAME
225 SAVEQ DC 0 SYMBOL TABLE POINTEFR
226 ERRNO DC G ERRUR NUMBER

227 ERR10 DcC 19 ERRUR N, 10

228 ERR1l1 DC 11 ERRUR NU, 11

229 ERR7 DC 7 ERRUR Nu, 7

230 ERR8 DC 8 ERRUR Ny, 8

231 ERRID DC /ACO8 ERRUR STMNT 1D WORD

232 GET D 0 ADDRESS OF NEXT STMIT
233 svv  Dc 0 STRING POJNTER

234 ZERO DC /3000 USEPUL CONSTANT

235 SLH Dc /21 SLASH

236  cOoMIb DC 0 TYPE QF COMMON

237 » SETYP ERROKS

238  HELP LD ERR11 SET ERRUR NO, 11

239 STO E]RRNO GO 10 CLOSE



SEITE

mn

240 MDX MOVE UP STRING

241 SETUP LD ERR10 SET ERRUR NDy 10

242 STO ERRNO GO 10 CLOSE

243 MD X MOVE UP STRING

244 GEEP LD ERR8 SET ERRUR NO, 8

245 STO ERRNO GO 10 CLOSE

246 MDX MOVE UP STRING

247 ERAH LD ERR7 SET ERRUR NO, 7

248 STO ERRNO

249 « REPLACES AN ERRNNEOUS STHNT AIT
250 = AN ERROR MESSAGE - CLLOSES UP
251 THE STRING

252 MOVE LDX Ii COMSV RESET STRING PCINTER

253 LD 10 LOAD STMNT ID WORD

254 SRA 2 RIGHT«JUSYIFY NORM

255 AND IDNRM CLEAR ALL BUT NORM

256 STOQ NRMSV ADD NORM 70 STRING POINTE
257 A COMSV TO GET ADDRESS OF NEXT
258 STO GET STA]FMENT

259 LDX 12 GET INITIALLIZE INPUT LOOP PT
260 LD ERRID LOAD ERKROR STMNT ID WORD
261 ST0 10 PUT ON STRING

2672 LD ERRNO LOAU ERROR NUMHER

263 ST0 11 PUT ON STRING

264 MDX 11 MOVE POINTER

265 LD L. EOFS COMPUTE RANGE OF LOOP
266 S COMSV SUBTRACT POINTER THEN
267 S HRMSV SJB]RACT NORM TO GET

268 ST0 RANGE RANGE OF LOOP

269 LDX I3 RANGE IMIfIALIZ& RANGE COULNTER
270 STX 1 Syv SAV; STRING POINTER

271 MDX 31

272 LL0OP1 LD 20 MOVE WORD DOWN

273 sTo 11 IN STRING

274 MDX 11 MOVE POINTERS

275 MDX 21

276 MD X 3 -1 DECKREMENT RANGE COUMTER
277 MDX LOOPL CONTINUE LOOP

278 STX L1 EOFS NEW END OF STRING

279 LDX 11 SVV RESI10RE INPUT POINTLR
2R0 MDX 1 1 MOVE STRING POINTER

281 BsC L TsT CHECK NEXT STMNT

282 w PLACES A VARIABLE NAME Il THZ
2R3 w SYM TBL = SETS THE COMMOIt AND
284 * TYPE INDICATORS IN THE sSYM T3L
285 w ID WORD = CHECKS FOR A SYM T3L
286 w OVERLAP

287 PLACE LD Wno PUT 2ND WQRD IKTO

288 ST0 32 SYMBOL 1ABLF

269 LD Wni PJT 1ST WORD INTQ

290 STO 31 SYMBOL TABLE

291w SET TYPE AND COMMON INDICATORS
292 LD Wol GET FIRST LETTER

293 AND PITL OF NAME

294 S RGTI 15 1T 1 OR GREATER

295 BpscC +7 SKIP IF YES

296 MDX REEL GO SET KEAL 1D WORD

207 S RGTN IS IT N Ok LESS

208 BsC L REFL,2- BRANCH 1F NOT

299 LD Incl LOAU JN1EGER INDICATOR



300
301
302
303
304
305
306
307
3n8
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
249
350
351
352
353
354
355
356
357
358
359

SEITE

REEL
VIP

»
DD3

DDl

HRMSV
RANGE
CONST
PIT
PITL
RGTI
RGTN
10C1
IDCR
PARNL
COMAC

TEM

coT1
coT2
HELP1
NINT
SUMM
CNT
PARNR

-
PRTE

MDX
LD

OR

STO
MDX
MDX
MDX

LD

BsC
MDX
LD

BsC
LD

BsC
MDX
LD

S
BsC
LD

STO
BsC

SLA
STQ
MDX

AND

6

| s

™
2

=3

vViP GO PUT IN SYMBO| TABLE ID
IDCR LOAU REAL SYM TR{ 1D
caMlD PUT IN COMMON TYPE BIT

0 PUT IN SYMBOL TABLE

EQFST,=3 MODIFY SYMROL
SoFXT,=3 TABLE ADDRESSES

SQFGT,=3

SYMBOL TABLE OVERLAF
EOFST LOAD ENU OF SYMBOL TABLZ
CONST ADD TwO
EQFS SJUBJRACT END OF STRING
JINY,+Z  BRANCH |F NEGATIVE-OVERLA
1 MOVE POINTER
0 LOAD NEXT WOKRD
PARNL IS LHAR LEFT PARENTHESIS

PRTE,+~  BRANCH IF YES
CHECKS FUR A CUMMA GPTR

0 LOAL WORD

CoMAC IS LHARACTER COMMA

nni GO GET NEXT ¥ORD

0 LOAL WORD

SLH IS UHARACTER SLASH

OCOM,+=  BRANCH [F YES

Sy SET SYNTAX ERROR IN
NORM2 COMMON STMNT SWITCH
PTR GO CHECK CHARACTER

UPDATES THE 1/P STRING PT (X3}1)
TO MOVE 70 THE NEXT STRIIG WIRD

1 MOVE POINTER

np2 GET NEXT WORD
CONSTANTS

0 NORM

0 RANGE OF LOOF

2 THO

/6000 NUMERIC ZONE BIT MASK

/7E00 ONE CHAK EBC MASK

/1200 !

/1800 N

/76020 INTEGER SYMBOL TABLE ID

/2020 REAL SYMBOL TABLE IR

/000D LEF) PAKRENTHESIS

/0028 COMMA

0

0 EBC NUMBEk TO

0 BE GONVERTED

/7EQD EBC NUMER]C MASK

/7800 EBC NUMER]IC BITS MASK

0 TEMPORAKRY STOURAGE

/4800 NINE

0 TEMFORARY TOTAL

0 DIMENSTUN COUNTER

/n01b RIGHT PARENTHES]S
COMVERTS THE DIMENSION CONSTANT
TO BINARY

16

cuT CLEAR CUUNTER

1 MOVE POINTER

0 LOAL WORD

PIT IS 1T NUMERIC



360
361
362
3638
364
365
366
3h7
348
349
370
371
372
373
374
375
376
377
378
379
380
381
3R2
383
384
3R5
386
387
388
3R9
390
391
3oz
323
394
395
396
327
398
359
ann
401
402
4n3
404
405
406
407
408
409
410
411
432
413
414
415
416
4317
418
439

SEITE

AQT
AOT1

PILL

THRE
ZTEMP
FLOG
BOUND

NEX

EOR
BSC

LDS
SLT
STO

STD
LD

BSC
SLA
STO
LD

MDX
BsC
LD

AND
SLA
BSC
BsC
BsC
BSC
AND

BsC

SRA
STO

SLA
STO
BSC
SLA
BsC

BsC
ST0
LDD
SLT
STD
MDX

Dc
DC

DC
DC

MDX
BsC

LD

BsC
MDX

STO
STO

[ 20 B S

j2 e}

PIT
GEEP, Z

BRANCH IF NOT

CHANGE CUNSTANT TD BINARY MO,

0
32
SUMM

EM

L3

T;'

FM+1

o P >

GEEP,*
TEM
cnT1

2
PILL.C
NEX,*=
GEEP
GEEP, -
coTe
NINT
GEEP, =2
NINT

11
HELPI
SiIMM

1

TEMPT
GFFPO+Z

GEFP c+Z
TEMPT
HELPL
GEEP, O
SiIMM
TEM
6
TEM
AQT1

0

[ T e Bk o B 6N

CLEAR STATUS INDICATORS
CLEAR ACC AND EXTENSION
ZERU TOTAL
LOAY FIRST WURD
STOKE IN WORK AREA
LOAD 2ND wORD
BRANCH UN OPERATOR
GET RID OF INDICATOR BIT
STOHE 2ND WORD
LOAU 3RU WORD
MOVE POINTER
BRANCH UN NO OPERATCR
LOAD FIRST WORD
GET FIRST CHAR FROM WOQRD
SHIFT Tu TEST IF NUMERIZ
BRANCH CARRY ON
BRANCH END OF CONVERSION
BRANCH ERROPR
BRANCH NOT NUMEFRIC
GET NYMBER BITS
IS NO, GREATER THAN NINZ:
BRANCH IF YES
RES10RE OKIGINAL VALUE
RIGHT JUSTIFY NUMBEP
SAVE NUMBER
LOAL PREVIOUS TOTAL
MUL1IPLY BY THWD
SAVE
BRANCH }F OVERFLOW
MJL1TIPLY TOTAL BY 8
BRANCH }F ERROR [N NUMBER
GET PREVIQUS TOTAL X 10
ADD UNITS VALUE
BRANCH IF OVERF|[.OK
STOKRE NEW TOTAL
SHIFT NUMBER TO
GET EBC NUMBER
IN POSITIUN
GO PROCESS NUMBER
TEMPORARY STORACE
THREE
TEMFORARY STORAGE
PRINTER SYORAGE
RANGE OF LOOP

PLACES A DIMENSION CONSTANT INT
THE SYMBUL TABLE

CHT,1
SUMM
GEFP s+~

PUT

CuT
SH2
Z

02
S.UMM
-1
-2

INCKEMENT DIMENSTON COUNT
LOAU DIMENSION VALUE
BRANCH }F ZERO

CQN;TAwl IN SYMBOL TARLZ.
LOAD DIMENSION COUNT

WAS COUNT ONE

SKIr IF YES

CHECK FOR COUNT OF TWD
LOAY DIMENSION VALUP

PUT IN ALL

THREE DIMEMNSIOQN



420
421
472
423
4724
425
426
427
428
429
430
431
432
433
434
435
436
437
4328
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
444
465
466
467
468
469
470
471
472
473
474
475
476
477

478
479

SEITE

02

03

= % % % % %

m
>
T

TWO
JIMy

TCNT

RMOVE

STO
MDX

BsSC
MDX
LD

SLT
570
ST0
MDX
Ln
M
SLT
STO

MDX
LD

BscC

BsC

LD
SLA

8TO
MDX
MD X
MDX
LD

BsC
MDX
BSC

DcC
MDX

BsC
Bsc

LDX
MDX
LD

SRA
AND
570
LD

=

ryYrr
A

~r

| B

Yt
g

L

-3 WORUS
NEXP G0 GET NEXT MUMBER
S WAS COUNT TWD
Z SKIr IF YES
03 CHEGK FUR COUNT OF THREZ
SJMM DIMENSTON BY MULTIPLYING
15 FIRST VALUE BY SECONMD
-a VALUE
-3 STOKE IN TABLE
MNEXP GO GWET NEXT NUI'BER
-3 GET VALUE FOR 3PD DIM
S .MM BY MULTIPLYING 2ND VALUZ
16 BY SRD VALUE
-3 STOKE IN TABLE

CHECKS FUR A COMMA, A RICHT
PARENTHE®1S, AND AN QVERLAP
ERROR = INDICATES THE
DIMENSIONING LEVEL IM THE SYV

TBL 1D WURD
1 MOVE STRING POIMNTER
0 LOAu WORD
COMAC I§ QHARACTER COMMA
TONT ) &= BRANCH IF YES
CoMAC RES10RE ORIGINAL VALUE
PARNR Ib 1T RIGHT PAREMTHESIS

GEEP,Z BRANCH JF NOT
PUT DIMENSIUN COUNT IN SYM TBL

CHT LUAu DIMENSION COUNT
11 POS}TION FOR SYMROL TABLE
0 COMBINE WJTH ID WORD
0 NEW SYMBOL TABLE ID WORD

ENFST,-3 MODIFY SYMBOL
SNFXT,=3 TABLE ADDRESSES

SOFGT, =3

GOFST TES] FOR TABLE OVERLAP

T40 ADD TwO

EJFS SUBIRACT END OF STRING

JIMY,+2Z BRAHCH IF OVERLAP

1 MDVb POINTEPR

Dp3 GO CHECK NEXT wORD
CONSTANI

2 TWO

FRROR, 1 S&T OVERLAP ERKOR
CIECKS THAT DIMENTIONING
DﬁFs NOT EXCEED THREE LEVELS

CaT LJAU DIMENSION COUNT
T{PE IS 1T THREE OUR GREATER
PRTE#+2,+Z BRANCH IF NOT
GEEP ERRUR = BRANCH

RENOVES A STMNT FROM THE STRING
CLOSES Ur THE STRING

coMsy RESET INPUT POINTER

-1

1 LOAL STMNT 1D ORD

2 RIGHT=JUSTIFY MORM

[NNRM CLEAR ALL BUT MORM

ZTEMP

ENFS LUAD END UF STRING

CaMsV SUBTRACT ORIGINAL ID ADDR



460
481
432
483
484
485
486
437
488
489
490
491
492
493
494
425
496
497
408
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
E26
507
528
529
530
531
532
533
534
535
536
537
538
539

SEITE

LPP

QCOM

0l
02

EROWD

Nl
M2
oN3
QN4

bl
ST70Q
LnX
MDX
LD

STO
LDX
STX
LD

ST0
MDX
MDX
MDX
MDX
STX
.DX
MDX
gsC

LD
S
£sC
MDX
SLA
STO
BsC
LD

BsC
LD

BSC
LD
S
BSC
LD

BSC
MDX

LD
SLA
BsSC

LD
ST0
BsC

LDX
STX
BsC

nc
De
DC
De

N IA

r — T —
N R ] LR TR CE RN

ZTEMP
BOUND
EALND
1
CaMSV
ZTEMP
ZTEMP
ZTEMP
FLOG

1

1

1

-1
LPP
ENFS
FLOG
1
78T

SUBIRACT NORM
GET RANGE OF LCOP
INITIALIZE RANGE COUNTER

LOALU ORIGINAL ID ADDRESS
GET NEXT 1D ADDRESS

PUT IN LTEMP

INI|TALIZE INPUT LOOP PT
SAVE STRING INPUT PDINTZR
MOVE WOKD DOKN

IN STRING

MOVE POINTERS

DECKEMENT COUNTER
CONiINUE LOOP

NEW END OF STRING ADDRESS
RES10RE INPUT POINTER
MOVE POINTER

GO 70 CHECK FOR END

CHECKS FUR A SLASH (/) FOLLOWIN
A SLASH (/) = IF FOUND II'DJCATE
A CORE LUAD COMMON VARIABLE

1

SLAS
N2,2

2

16
coMID
PTE

1

0l
SETUP,Z
pd

02
SETUP,Z
3

03
SETUP,Z
CHECK FQOR
4

SLAS
SETUP,Z

5

CHECK FOR
CoWD
Q

EROWD, -

LOAL WORD

IS LHARACTER SI.ASH
BRANCH IF NOT

MOVE POINTER

CLEAR CUMMON TYPE 1 DICAT
GO 10 CHARACTER CHECK
RELUAD THE STRING WORD
COMFARE TU INSKEL

BR 1F NU COMPARISON
COMPARE ANOTHEK PART OF WD
WITH JNSKEL

AGAIN, BR IF NC COMPARISON
GET THE LAST PART AMD MAKE
FINaL COMPARISCH

BR uUT IF COMPARISON FAILS
A SLASH

GET THE FOLLOWING CI'ARACTE
AND COMPARE 1T TO A (/)

BR QUT }F NO COMPARISON
MOVE POINTER

ONE WQRL INTEGERS

GET CQNIROL CARD WORD AND
CHELK FUR BIT 9 ON

BR AND SET ERRCE IF NOT

SET COMMON ID TQ ONE

a4
COMID
ppe

GET THE CONSTANT
PUT IT IN STORAGE
EXIT TO CHECK NAME

PUT OUT ERRUR NUMBER 74

74

ERRNO
MOVE
CoNSTANTS
/22AC
/A4ABS
/Ah600

1

SET AN ERKOR CCOND AMD
PUT IT IN STORAGE

EXI1 TO CLOSE UP STRING
USEY FOR JNSKEL
CONSTANTS FOK
DETERMINING

INSKEL COMMON

1D CONSTANT



540
541
542
543
544
545
546
547
548
549
550
551
552
5% 3
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
5R1
582
583
584
5RE
586
587
588
569
500
591
502
503
594
595
596
507
598
£99

SEITE

SLAS
START

STARF

TARL

*j—"*?ﬁﬂ'&

Do3

Dc
LD
BsC

LDX
LD
SRA

BsC
STX

SRA
AND
STO
MDX
MDX

LD
BSC
LD
SRA
AND

RSC

BsC
STX
MDX

STX
LD

BsC

LD
S

BSC
LD

BsC
BsC

STX
MDX

MDX
MDX

Ln
SRA

e

L1

~— T

L0

/21 PACKED EBC SLASH

ERROR 1S 1HERE UVERLAP ERPOR

S§nS,Z BRANCH LF YE®

IMITIALLIZE PHASE

5aFS INITIALIZE STRING PRINTER

0 LD STMNT D

11

Foc TEST IF FIN CALL

STARL1,Z  BRANCH IF NOT

SwEA SET FJ0 STMNT PRESE[T S«

0 GET STMNT NDRM

2

Inkva

*el

— MOVe TO NEXT STMNT

STARF CHEUK NEXT STMKT
CHECKS THE FURTRAM COMMUI'ICATIO
AREA (SOKF) FOR A SUBP II'DN -
IF NONE, CHEUKS THE FIRST STUNT
70 SEE I+t 1T IS REAL OR INTEGER

SORF HAVE SUBRQUTINE OR FUNC

D03, 2 BRANCH IF YES

0 LOAL STMNY ID KORD

1

InTPA GET STMNT 1D TYFE

REALC IS STMN] KEAL

TRY, *+~- BRANCH IF YES

[4TC IS STMNT NTEGER

$0S,2 BRANCH JF MNOT

ASW3 SET INTEGER STMMT Sk

TRY+2 CHECK FUR FUNCTION
CHECKS FUR THE WORD =FUNCTIO\#
IN A REAL QR INTEGER STMNT =
IF FOUND, INDICATES A FUMNCTION
[N THE FURTRAN COMMUMICATION
AREA (SOKHF)

ASH2 SET REAL STMNT SW

ARE NEX1 FOUR WORDS wFUNCTIONw

1 LOAD WOKRD

FUNCY ARE CHARACTERS wFl«

$0S, 2 BRANCH JF NOT

2 LOAL 2ND WORD

FuUNC?2 ARE CHARACTERS #NCw

S0S8,2 BRANCH IF NOT

3 LOAL 3RU WORD

FUNC3 ARE CHAKACTERS w[Qx

SNS,Z RRANCH IF NOT

4 LOAU 4TH WORD

Futca IS CHARACTER whw

$0S,2 BRANCH 1F NOT

SyUBSVv SAVE STRING POINTER

5 MOVE POINTER
INDICATE FUNCT]ION TN
COMMUNICATION AREA

SORF,1 SET FyYNCT}ON INM SORF

Dp2+1 CHECK FUR LEGAL NAME
CHEGCKS FUR A SUBP OR FUNC STUNT

0 LOAU STMNT ID WORD

11 GET STMNT ID TYPE

SF1 1S 1T FUNCTION



60n
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
672
623
624
625
626
627
628
6729
630
631
632
633
634
635
636
637
638
€39
640
641
642
645
644
645
646
647
648
649
6510
651
652
653
654
655
£56
687
658
659

SEITE

*
noe

MADS

Z0R
LOP

EATQ
HACK

SF1
SF2
SW5A
F10C
REALC
INTC
FUNC1
FUNC?2
FUNCS3
FUNCA4
WRD1
WRD2
1DNVQ
SUBSV
NVMSY
INTPA
SAVE
ERNO
ERTR
ERR12
ERR13
ERR14

BsC
BSC

STX
MDX

8SC
MDX
ST0
LD
BS
LD
STO
MDX
STO
MDX
LD
BsC

LDX
MDX
LD

BsC
MDX
LD

EsC
MD X
STX
LD

BsC
MDX
MDX

Dc
DC
DC
DC
DC
DC
DC
DC
DC
Dc
DC
Dc
DC
pe
DC
DC
DC
DC
DC
DC
ne
DC

11

I

Dp2,+- BRANCH IF YES
5F2 1S 1T SUBROUTINE
528,12 BRANCH IF NO
CHECKS FUR A ValLID SUBP MAME
SURSY SAVE INPUT POIMTER
1 MOVE POJNTER
0 LOAL WORD
- SKIP JF NUMBER OR LETTER
ER7 ERRUR
WRDL SAVE WOKD
1 LOAD 2ND w0ORD
MADS,+Z  BRANCH IF NAME TUO VOKDS
Z0 SET ZERUS FOR
WRD2 SECUND WORD OF MNAME
ZOR PUT NaMe IN SYFMBOL TAKLE
WRD2 STOKE 2ND WORD
1 MOVE POINTER
1 LOAU NEXT WORD

ER7,+z  ERRUR If NOT SPECIAL OPZR
SCANS THE §YM TBL FOF
DUPLICATION UF THE SUBP ['AME

SOFNS INITIALIZE SYMEOL TABLE P
HACK START CHECK
1 DOES FIKST WORD OF SYMBIL
1RD1 TABLE MATCH 18T PART
Z SKIr IF YES
EATQ GET NEX1 TABLE ENTRY
2 DUES 2NU WORD GF SylsoOL
Wap2 TABLE MATGH 2ND PART
CAK, *= BRANCH 1F YES
-3 GO 10 NEXT TABLE ENTRY
SAVE STORE PUINTER
SAVE HAS ENTIRE SYMEQL TABLE
EoFST BEEN CHECKED FOR DUPLICAT
Z SKIP 1F YES
Lap CONTINUE LOOF
PLACAQ PLALE NaMe IM TABLE
CONSTANTS
/0D FUNUT]ON
/c4=/0D SUBKOYTINE
0 SHI1CH HA
/1B FI10
/2400 REAL
/0400 INTEGER
/8D22 FuU
/DOES NC
/9282 TI
/0000 ON
*aw TEMPORAKRY STORAGE FOR
*etk SYMsOL 1ABLE EMTRY
n1FF NORM MASK
0 POINTER STORAGE
*at NORM STURAGE
/7C00 STMNT 1D TYPE MASK
0 TEMPORARY STURAGE
*ew ERRUR NUMBER
7 ERRUR Nu, 7
12 ERRUR Nu, 12
13 ERRUR NU, 13
14 ERRUR NU, 14



660
661
662
663
664
665
666
667
648
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
672
693
694
695
696
697
693
699
7no0
701
702
703
704
705
706
707
708
709
710
711
7172
718
714
715
716
717
718
719

SEITE

ERID
20

CHK

*
ER14
ER7
ER12

ER13

CLOSE

L.NOPZ

*
L

S0S

»

H7EQD
H1200
H1800
H4080

HOOED
SEMI

Dc
DC

LD

SILLA
BsC
MDX

LD

STO
MDX
LD

ST0
MDX
ST0
MDX
LD

STO

LDX
LD

SRA
AND
STO

ST0
LDX
LD
ST0
LD
ST0
MDX
LD

STO
L.DX
MDX
LD

STO
MDX
MRX
MDX
MDX
STX

BS1
Dc

Dc
DC
0c
ne
ne
De

12

L2

o

CGIPD = = DN W

'
el

/A008 ERRUR STMNT ID VORD

/8000 SECUND WORD UF 1 WORD NAM
CHECKS THAT A PARAMETER IMAME
HAS NOT BEEN ENTERED INTO COMMC

0 LOAL SYMROL TABLE ID WORD

2 IS 1T IN CcOMMON

+7 BRANCH LF NOT

ER13 GO SET UP ERROK 13
SET UP ERROKS

FRR14 SET UP

ERNO ERRUR NU, 14

CLOSE CLOSE UP STRING

ER7R SET UP

ER]MD ERRUR NU, 7

CLOSE CLOSE UP STRINC

ERR12 SET UP

FRNOD ERRUR Nu, 12

CLOSE CLObE Ur STRING

ERR13 SET UP

ERND ERRUR NU, 13
CLOSES THE STRING AFTER
REPLACING THE ERRONEQUS STMNT
WITH AN ERROKR MESSAGE

SRSV LOAU STMNT ID VORD ADDRZS

0 LOAD STMNT ID KORD

2

IDNYQ CLEAR ALL BUT NORHM

NYMSV GET ADDRESS OF MEXT STMAT

SiIBSV BY ADDING NORM TO APDRESS

*al OF PRESENT STMRT

*mw INlllALlZ& INPUT LOCP PT

ERID LUAD ERKOR STMNT ID WORD

0 PUT ON STKING

EaND LOAU ERKOKR NUMBER

1 PJT ON STRING

1 MOVE QUTPUT LOOP POINTER

EOFS COMPUTE RANGE

SyBSV OF MOVE LULOP

HYMSV

>+l STORE RANGE IN

*uw RANGE CUUNTER

1

0 MOVe WORD DOWN

1 IN STMNT STRING

1 WQVp POINTERS

1

-1 DECREMENT COUNTER

LNOPZ CONTINUE LDOP

EOFS NEW END OF STRING ADDRESS
gRANCHES To THE ROL ROUTINE TO
LOAD THE NEX] PHASE

ROLRX CALL PHASE POLLER

05 NEXT PHASE NUMBER
CONSTANTS

/7E00 STMNT b TYPE MASK

/71200 !

/1800 N

/74080 INTEGER SUBPROGPAM

/0080 REAL SUBPROGRAM

/001E SEMICOLUN



-

720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
728
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
785
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779

RPAR
LPAR
TWOS
ASH2
ASHW3
THREE
SIGN1

* % %

PLACQ

IGER

LACL

REELQ
VIPQ

SLOP

EITE

DC
DC
DC
Dc
DC
DC
DC

LD
STO
LD
STO

LD
SRT

ST0
BsC
SLA
STO0
MDX
LD

BSC
SLA
STO
MDX

LD
AND

BsC
MDX

BsC
LD

MDX
LD

ST0
MDX
STX
MDX
MDX

LD

BsC
MDX

1

— | i

1

3

()

SR

P

1

/1D-/2R RIGHT PARENTHESIS

/0D LEFT PARENTHESIS
2 TWO

*ak SWITCH 2A

3 THREE

/8001 SIGN

PLACES THE SUBP MNAME TNTO THEZ
SYM TBL = PLACES THE ADDR OF TH
SYM TBL ENTRY INTO THE FORTRAN
COMMUNICATIONS AREA (FNAI'E)

WRD2 LOAU SECOND WORD
2 PUT IN SYMBOL TABLE
WRD1 LOAU FIKST WORD
1 PUT IN SYMBOL TABLE

pPUT SYMByL TABLE ADDRESS IN
COMMUNICATION AREA

SQFST FIND LOCATION OF PRESENT
SAVE ENTRY RELATIVE TO START
15 oF bYMQUL TABLE
THREE GET ENTRY POSITION
SIGN1 GIVt SIGN
FyAME SAVE
ASKH2 1S 1T REAL
GFRs+=  BRANCH IF NOT
16
ASW2 CLEAR REAL STMNT SW
REELQ GO SET KEAL SUBPROGRAM 31
ASW3 ID 1T INTEGER
PLACLl,+= BRANCH IF NOT
14
ASH3 CLEAR INTEGER STMNT SW

PLACL+8 GO SET INTEGER SUBPFG BT
SET THE SUBP AND TYFE INDRS IN
THE SYM 1BL ID WORD OF A SUB?
SURP NAME FOUND IN A SUBF, FJUNC
REAL FUNCTION, OR INTEGEP FUNC
STMNT = CHECKS FOR A SYM TBL

QVERLAP
WRD1 LOAU FIKST WURD
H7EDC CLEAR ALL BUT FIRST WORD
H1200 IS 1T LeSS THAN |
+7 SKIP IF YES
REELW GO bET REAL SUEP BITS
H1800 IS IT N Ok LESS
RPEFLQ,Z- BRANCH LF NOT
H4080 SET INTEGER SUBPRG PITS
ViPQ SET INTEGER SUBP BITS
Hn080 SET REAL SUBPROGRAM BITS
0 PUT IN SYMBOL TABLE
-3 MOVe sYMBOL TABLE POINTZR
ENFST NEW END OF SYMEOL TABLE

SOFXT,=3 MOVe sYmBul
SOFGT,=3 TABLE AUDKRESSES
SYMBOL TaBLE OVERLAF

EOFST LUAU END OF SYMBOL TABLEZ
T40S ADD TWO

EQFS SJB1RACT END OF STRING
JIMMY,+Z BRANCH LF OVERLAP ERROR
1 MOVE POLNTEP



SEITE 14

780 « CHECKS FUR A LEFT PARENTIESIS O
781 o« A STMNT JERMINATOR FOLLOWING TH
782 SUBP NAME

783 D78 LD 10 LOAD WORD

784 S SEMI IS CHARACTER SEMI=CCLON
785 BSC L RMV,+- BRANCH IF YES

786 LD ASuL RIGHT PARENTHESIS FOUND
787 BSC L ER12,Z BRANCH IF YES

768 LD 10 LOAL WORD

789 S l.PAR IS CHARACTER LEFT PAREN
790 BSC L ER12,7Z BRANCW [F NOT

791 FLIP MDX 1 1 MOVE POINTER

7902 = CHECKS FUR A VALID PARAM NAMZ
793 FLOP LD 10 LOAL WOKD

794 RSC - SKIP [F NUT SPECTAL CHAR
795 MDX ERr7 GO 10 EKRUR ROUTINE

796 STO WoDL SAVE WOKD

797 LD 11 LOAu 2NU WORD

798 BSC L SADS,+Z  BRANCH IF PART OF NAME
799 Lb L 22 LOAL ZEROS AS 2MD WORD
800 STO WnD2 STOKE

801 MDX ZARRO GO PUT IN SYMBOL TAPLE
8n2 SADS STO Wnh2 STOKE 2ND WOKD

803 MDX 11 MOVE POINTER

8n4 LD 11 LOAU NEXT WOKRD

A0S BSC L ER7,+2 BRANCH NOT SPECIAL CHAR
806 w SCANS THE SYmM 7Bl FOP

807 DUPLICAT}ON UF A VAK HNAME

808 ZARRO LDX I3 S0OFNS LOAU START OF CHECK ADDR
&09 MDX CAKE START LUOP

810 LIPS LD 31 DOES FIRST WORD OF [HAME
811 S Thhb MATCH 1ST WORD OF TABLE
812 BsC Z SKIF [F YES

813 MDX CLET GET NEXT SYMBOL TBL ENTRY
814 LD 32 DOES 2NU WORD MATCH 2ND
815 S WnDh2 WORD OF SYMBOL TBL FNTRY
816 BSC L CHK,*= BRANCH |F YES

817 CLET MDX 3 -3 MOVE PT Tp NEXT TBL ENTRY
818 CAKE STX 3 SV SAVE TABLE POIMTER

819 LD SV LOAU ENTRY ADDRESS

820 S L. EnFST SUBTRACT END OF TABLE

821 BSC Z SKIP IF FINISHED CHECK
g22 MDX LIPS CONTINUE LOOP

823 MDX PIECE PUT NAME [N SYMBOL TARLS
824 COMSTANTS

25 WpP1 DC 0 TEMFORARY STURAGE FOR
826 wDD2 DcC e SYMBOL TABLE ENTRY

827 <SIV  Dc 0 TEMFORARY STORAGE

828 IDCII DC /4400 INTEGER FYNCTION

829 IDCRR DC /0400 REAL FUNCTION

830 coMa DcC /2B COMMA

821 ASW1 DC 0 SWIICH 1A

832 ERR15 DC 15 ERRUR Nu, 15

823 PLACES THE PaRAM MAME INTO THE
834 SYM TBL = SETS THE PARAM AND
835 TYPE INDICATORS IM THE SYM T3L
e36 CHECKS FUR A SYM TBL OVERLAP
837 « CHECKS FUR A CUMMA UP RICGHT
638 » PARENTHESIS

839 PIECE LD WnD2 LOAD 2ND WORD



840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
8=7
8548
879
BA0
861
862
863
864
865
866
867
848
869
870
871
872
873
874
875
876
877
878
879
8a0
gal
8ne
easd
8R4
&35
£86
8R7
888
889
890
891
892
893
894
895
B96
897
898
899

KEEL
HIPS

RMV

7

SEITE

ST0

LD
STO

LD
AND

bSC
MDX

BscC
LD

MDX
Ln

STO
MDX
STX
1DX
MDX

LD

BSC
MDX
LD

BsC

RPsC
STX
MDX

LDX
MDX
LD

SRA
AND
STO
LD

5T0
LDX
LD

STO
LDX
MDX

PSC
LDX
LD

STO
LD

STO
MDX

WDl

|—‘5~: £

PUT IN sYMBOL TABLE
LDAU 1ST wWORD
PUT IN SYMBOL TABLE

IQDICATE TyPe AND
FORMAL PARAMETER

WnD1
H7E00
H1200

+Z

KEEL
H1800
KEEL2Z=
InCIlI
HIPS
INCRR

0

-3

EQFST
SnFXT,=3
SnFGT, =3

.

L .

[ R B

L B B o

LOAU FIRST WURD

GET FJRST CHARACTER

IS 1T LESS THAL 1

SKIF IF NO

SET REAL INDICATORS

1S |T GREATER THAN I
BRANCH }F YES

LOAU INTEGER FUNCTION ID
GO PUT IN SYMBOL TAPLE
LOALD REAL FUNCTION 1D
PJT IN SYMBOL TABRLE
MOVE POINTER

NEW END OF SYMBOL TABLE
MODIFY SYMBOL

TABLE ADDKESSES

CY”BOL. TABLE OVERLAF

FOFST
T+408S
EQFS
JIMMY , +2Z
1
0
COMA
FLIPs+~
RPRAR
ER12.2Z
N ASW1
SLOP

rrrr
4 pa

T

LOAU ENU OF SYMBROL TABLZ
ADD TwWO

SUBTRACT END OF STRING
BRANCH 1F OVERLAP

MOVE STRING POINTER

LOAL WOKD

IS CHARACTER CCMMA
BRANCH }F YE®

1S CHARACTER RIGHT PAREN
BRANCH IF NOT

SET RJGHT PAREMTHESIS SA
CHECK REST OF STHNT

REPOVES A STMNT FROM THE STRING
CLOSES Uk THE STRING

SJBRsv

-1

1

2

L Innva
ZT+1

L EQFS
SURSY
ZT+1
*el

.3 *mw

L SuBsv
Z7+1
ZT+1

.o *ww

3 1

L S.5A

L LPPQs#+-

I1 SAFS
FRR15

11

L ERID

*.
L AEN

ININIAL1ZE IMPUT LOCP PT
LOAD STMNT ID ORD
GET STHNT NORM

GET RANGE OF MOVE LO0OP 2Y
SJB|RACTING PRESENT STMNT
FROM ENUD OF STRING = TH:EN
SJB]RACTING STHNT SI1ZF
LOAu RANGE CUDULTER

GgT ADDRESS OF MEXT STMNT
BY ADDING NORM TO PRESENT
STMNT ADDRESS

INIIIALIZ& INPUT LOOP PT

IS r10 STMNT PRESENT
BRANCH }F NOT

LOAU START OF STRING ADDR
LOAU ERROK NU, 15

PUT ON STRING

LOAU ERROR STMHT ID WORD
PUT ON STRING

MOVe POJNTER

REMOVES AN ERRQNEOUS STMMT FR0OM



900
901
902
903
o04
905
906
907
908
909
910
911
912

SEITE

*
LPPQ

J IMMY

LD

ST0
MDX
MDX
MDX
MDX
STX
BsC
MDX
BSC
BSS
END

MNP ™

rrrr
[y

THE STRING
0 LOAU WOKD
1 PUT ON STRING
1 MOVE POINTER
1
-1 DECKEMENT POINTERS
LPPQ CONTINUE LOOP
EOFS NEW END OF STRIMG
$nS GO 70 END OF PHASE
EDRQR,1  SET OVEKLAP ERKOR IMDR
Sas GO 10 END OF PHASE

OVERL-#*#320%3 PHASE=04 PATCH AREA
ToP



