oI N DWW
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S
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A
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VN DWN

N
o

A3

31
32
33
34
35
36
37
28
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
£ 8
59

SEITE 1

»  GENERAL AUTAMATIOM, INC, ALL RIGHTS RESERVZD

T e 2 s 22222 R R R R AL L R T S R

*

+  PROGRAM NAME FPH=(6

: MODEL NUMBER 8F006

: PURPOSE FORTRAN PHASE=D06

: PROGRAMMER DICK WALLMANN, MODS-MARK ELFIZLD
:****t**********t REVISION LIST A AAAA LIS LS E R
Y DATE SCO  BY REASON FOR CHAMNGE

: e mesTress sfefes oSS Csepcsesretesmmccmercene
* 01 11/16,70 NONE INITIAL RELEASE

»*
T e 2 2 R R R Y R 2 R R 23

e 2 2R SRS 222 R AR SR A R AL RS S 2R Y X
* GA 18/30 FORTRAN COMPILER  ©5/01/70
*»STATUS-VERSION 1, MODIFICAIIQN O
«FUNCTION/OPERATION-
" * SCANS ALL IF, CALL, AND ARITHMETIC STINTS
FOR VALID REAL CONSTANTS,
» CONVERTS REAL CONSTAN|S TU STAMDARD OR
EXTENDED PRECISION FORMAT, AS SPECIFILD BY
THE FORTRAN COMMUNICA11Q0NS AREA INDICATORS
DERIVED FROM THE CONTROL KECORDS IN PHASE 1,
* CHECKS SY:BOL TABLE FUR PREVIQUS ENTRY OF
CONSTAMT, IF FOUND, NU NEW ENTRY IS MADE,
THE SYMBOL TABLE ADDRESS UF THE CONSTANT AND
THE COMSTANT OPERATOR REPLACE THL CONSTANT
IN THE STATEMENT STRING )JF NOT FOUND, THZ
CONVERTED CONSTANT IS ADDbD TO THE SyMBOL
TABLE, TilE CONSTANT UPERATQR FOLLOWED RY
THE SYMBOL TABLE ADDRESS KEPLACES THE
CONSTANT N THE STATEMENT STRING, THE STRING
Is CLosED UP AFTER AL!ERATIoN
ENTRY POINTS )
* START-PHASE 6 IS READ INTU CORE BY PHASE 3
VIA THE ROLRX RUUTINE AMD EXECUTION
REGJUN AT LOCATIUN START
INPUT=
v THE STATEYENT STRING rRQM PREVIOUS PHASES
« THE SYMBOL TARLE FROM PREVIQUS PHASES
* FCOM
QUTPUT -
» THE MODIFIED STATEMENT STRING
* THE MODIFJED SYMBOL TABLE
* FCOM
EXTERNAL REFERENCES=
SUBROUTINES=
* ROLRX
EXITS-
NORMAL -
* EXITS VIA A CALL TO THE ROULRX ROUTIME
WHICH WILL READ DOWNn THE FOLLOWING PHASE
ERROR~

% % % % F % # % % % ¢ % & & % F £ * % * % F % F % F X A Rt A & ¥ ¥



60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
B0
el
82
83
a4
85
86
87
38
A9

02

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

SEITE 2

* * AN OVERLAP ERROR CAUSES THE PHASE TO EXIT
» AFTER SETTING A NORU IN FCOMy PROCESSING
* OF THE STRING IS TERMINATED,

* *» ERRORS NETECTED ARE NUMBERS 23,50,
»TABLES-WORK AREAS

* * THE STATEMENT STRING, THE SYMBQOL TAPLE

* AND THE FCOM AREAQ

*ATTRIBUTES- NOUE,
*NOTES=- THE “NITCH&S USED In PHASE 6 FOLLOW, IF

*

NON-ZERO,

N=
M=
T=
T=
T-

N=z

Me

* % % % % % % % % % * F ¥ % & * ¥ % %*

) ABS

THE SWITCH IS TRANSFER=T., IF ZERDJ,

THE SWITCH IS NORMAL=N,
SW1 = DECIMAL POINT

DECIMAL POINT ALLUWABLE

SW2 - E [N txPONtVT

E IN EXPONENT ALLUWARLE

SN3 - SIuN

SIGN ALLOWABLE

SW4 = SIGH

SIGN WAS MINUS

SW5 ~ NO'-ZERO CHARACUTER

NON=-ZERQ CHARACTER ENCUOUMNTERED

gW6 = STRING CLOSURE

STRING CLOSURE REWUIRED

SW12= CHARACTER BUFFtR

= BUFFER EMPTY

SW14- FIRST OF TWO WURDS

WORKING ON FIRST OF TWO WORDS

SWi6~- FIRST CONSTAVT

FIRST CONSTANl OF STATEMENT

A w7

" SYSTLM AN FORTRAV EQUATES
&4~ MEMRY EQU

PHSIZ EQU
OVERL EQU
FoOM  EQU
PHNTB EQU
ROLRX EQU
- FORTRAN

ORG
SofFs BSS
EOFS BSS
SOFST BSS
SOFNS BSS
SOFXT BSS
SOFGT BSS
EOFST BSS
COMON BSS
CSIZE BSS
FRROR BSS
FNAME BSS

BSS
SORF  BSS
CCWD BSS

AZEFF- C42= MAX IMYM CURE SIZE
42320 MAX JMUM PHASE SIZE
MEMRY=-PHSIZ PHASES 2=29 START
OVERL-22 FORJRAN COMM, TABLE
FoOM=56 pHAbE TABLE
PHUNTB=50 IVTERPHASE CALL
CQMMUWICATION AREA

FORTRAN COMMUNICATION AREA

[
(o)
=

START O¢ STRING

END OF STRING

STAKRT OF SYMBOL TABLE
START OF NON=STMNT HUMBIRS
START OF SUBSC TEMPS
START OF GENERATED TEMPS
END OF SYMBOL TABLE

NEX1 AVAILABLE COMMON
S1Ze QF COMMON

OVERLAP EKROR

PBOQRAM NAME

SJBH (=) uR FUNCT!O' (+)
CONIROL CARD WORD

BIT 15 TRANSFER TRACE

BIT 14 ARITHMETIC TRACE

BIT 13 EXTENDEU PRECISION

BIT 12 LISI sYMBuL TABLE

BIT 11 LIST SUBPROGRAM NAMES

BIT 10 LIST SOURCE PROGRAM

T Ll el



120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

SEITE

12CSs

»

DFCNT
LCOMN
ICCER

START
*
ORGIN

CAP

MY ID

*
IDSaAV
ARITC
IFC
CALLC
READC
KWRITC
FINDC
DATAC
TONRM
DECP
INTPE
ENDC

BSS
BSS
BSS
BSS

ORG
LD
RsC

LDX
STX

LD
SRA
AND

BsC
BSC
BSC
BsC
BsC
BsC
BSC

BsC
STX
MDX

LPX
QPA
AND
STO
MDX
MDX

De
ne
Dc

hc
Dc

oc
oc
Dc
De
oC

3

——t
FENPE

L1

BIT 9 ONE WQRL [NTEGERS
BIT 8 PUNLH
BIT 7 MONPROCtSb PROGRAM

1 IOCb CONTROL, CARED WORD
HASE ONE FOR BIT PATTERNS
1 NO. OF wDS IN FILE TAKLE
2 SIZe QF INSKEL COMMON
2 I0Cs CONTROL, CARD ERROR
2 SYSTEM LOADER LUSE

END OF FURTRAN COMMUMICATION

AREA
0OvERL
ERROR IF UVERLAP ERRCP THEN BRI T
0JT,Z REAL N NEXT PH AND EXEZUT
1JITIALIZE PHASE
SOFs STAKT OF FIRST STMNT ADOR
IDSAV
CHECK STATEMENT TYPE
0 FIRST Wy QF STMNT
1 POblTION TO TEST STUNT TYP
INTPE STMNT TYPE (BITS 1-8)
E4DC END STMNT CONSTANT
0T, +- BR 10 Rp NEXT FHASE
ARITC ARI|H STMNT COMETANT
y4 SKIP NEXT IF ARITH STMNT
IFC IF STMNT CONSTANT
i SKIF NEXT ON IF STMNT
CALLC CALL STMNT COUNSTANT
Z SKIF NEXT IF CALL STMNT
READC READ STMNT CUNSTANT
Z SKIr NEXT IF READ STMNT
WRITC WRITE STMNT COMSTANT
Z SKIP NEXT IF WRITE STMNT
FINDC FINU STMNT CONSTANT
REC, +- BR |F FIND STMNT
DATAC DATA STMNY COUNSTANT
MAVE, Z BR 10 NEXT STMMT NOT DATA
Si7 SET DATA STHMNT 84U OM
Pecss BR 10 INITIALIZE STHNT
MAVE TO NEXT STATEMENT
10SAV RESTORE START OF STHNT ADD
0 STMNT I WwORD
2
IDNRM WORW COUNT MASK
NYID+1 STMNT WURD COUKT
0 INCKR START ADDEK BY D CNT

03GIN+2  BR 10 CHECK STMNT TYPE
CONSTANTS AND WQRK AREA

0 START OF STMNT ADDR TEM®
0«/0800 ARIIH STMNT CONSTANT
/3000 IFf STMNT CONSTANT

/1800-/3C00 CALL STMNT CONSTANT
/4800-/71800 KEAD STMNT CONSTANT
/4400-/4800 WRITE STMNT CONSTANT
/7400-/4400 FIND STMNT CONSTANT
/7C00-/7400 UATA STMNT CONSTANT

/G1FF STMNT WD COUNT MASK
/n008 DECIMAL POINT CONSTANT
/7C00 STATEMENT TYPE MASK

/0800 END STMNT CONSTANT



180
181
182
133
1734
185
136
187
138
189
190
191
192
103
194
195
196
197
198
199
200
201
202
203
204
2n5
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
2e7
228
229
230
231
232
233
234
235
236
237
238
239

SEITE

SWé
SW16
*

RCC
RCCSS

* % % % %

w

CALLP
CPDNL
CPDN2
ZnePD

™~
N

Z1

(A

DC
DC
DC

SLA
STO
STO
STO

STX
LDX
LD

BsC
MDX
SRA
AND

BsC
STX
LD

4
0 STRING CLOSURE SWITCH
0 INDEX REG 1 TEMPORARY
0 FIRST CUNSTANT OF STMNT Sk
1ITIALIZE STATEMENT
16 CLEAR ACCUMULATOR
L SA7 RtS;T DATA STMMT SWITCH
SHL6 RESET FIRST CONSTANT SWITC
L C4T ZERU STMNT WORD cOUMT
TEST FOR CALL PDUMP
OUTPUT ERROR NUMBER 50 IF NOT A
SJPROYTINE OR FUNCTION, CR IF A
MAIMLIVE PROGHAM WITH MO CALLED
I2CS,
1 *+l SET XR3 TU PUINT AT
Ls n - *STMNT 10'
31 LOAL STMNT 1D
£ SKIr 1F NQN=NUMBERED STUNT
31 INCH PT 1F NUMBERED STMNT
1 DETERMINE IF STHNT IS CALL
[0TPE *
CALLP *
L Z4CPL,Z BRANCH IF NOT A CALL STUNT
31 LOAU NAME WORD 1
CPDNL IS wD 1 PART OF ,PDUMP,
L Z!CPD 7  BRANCH IF NOT
3 LOAL NAME WORD 2
CDDNd 1S wD 2 PART OF ,PDUMP,
L ZICPD,Z  BRANCH IF NOT
SARF TESI [F SUBROUTINE, IF
10CS FUNCTJON, OR I6CS
L. ZWMCPD,Z  BRANCH IF YES
2 50 SET UP ERROR 50
L REP GO UUTPUT ERRORE
CANSTANTS
/1800 CALL TEST WORD
/AE24 yPDUMP, WURD 1
/0517 ,PDUMP, WURD 2
* CDN!INUt
MOVE POINTER
11 MOVE STMNT POINTER
1 0 CHECK FUR OPERATOR
- SKIr NEXT IF NCT OPERATOR
RC BR \F OPERATUR
11 MUVt STMNT POINTER
23 BR 10 CHECK FOF NPERATOR
L SEMIC SEMICQLUN CONSTANT
Z SKIP NEXT IF SEMICOLON
71 BR 10 CHECK FOR DECIMAL PT
SW6 QTRXNG CLUSURE SNIT(‘H
L CLSUP,Z BR 10 CLOSE STRING
11 MOVE STMNT POINTER
07GIN+2  BR 10 CHECK STMNT TYPE
10 CHECK FUR DECIMAL POINT
DECP DECIMAL PUINT CONSTANT
L ZZ,+" BR |F DECIMAL POINT
Z BR IO MUVE POIMTER
S:416 FIRST CUNSTANT SWITCH
L Z33,+- BR IF FIRST CONSTANT
17 CHELK FOR LEGAL CONSTANT
T CURKENT STMNT POINTER



240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
248
269
270
271
272
273
274
275
276
277
278
279
280
281
282
233
284
285
286
287
288
289
2910
201
292
293
294
295
296
267
208
299

SEITE

Z33

AMP

SW1T

RC2

RC3

RC4

JCON1
JCON2
JCON3
JCON4
JCONS
JCONG
JCONT
JCONS
JCONS

BSC
MDX
LD

BSC
MDX
STX

SLA
LDX
STO
MDX
MDX
LDX
STO
MDX
MDX
STO
MDX
STO
STQ
ST0
RSI

STO
BsC
BsC

BsC
LD
BsC

BSC
LD
BsC
LD

BsC
LD
BSC
LD

BsC

BSC
STX
STQ
MDX

ne
DC
DC
De
De
Dc
D
DC
ne
De

TRNFES

L1

-

r I T

TT POINTER BEFORE COLLECT 3EA
JBR, +=- BR 10 SET INVALID CON ERRO
-1 MOVE PT BACK TO QPERATOR

0 IF SIGN PUSITION 1S ZERJ

+ SKIH TO SAVE STHMNT POINTER
* -4 BR 10 MUVE BACK POIMNTER

TT SAVE STMNT PT AT OPERATIR
I'JITIALIZE TO COLLECT REAL CONSTANT
15

5 COUNTER= 5

JANS=5 ZERU FIVE WORDS OF PUFFZER
-1 DECr COUNTER

AP BR 10 CONTINUE CLEARING

5 COUNTER= 5

Sub=5 ZERU SW1 TO SW5

-1 DECK COUNTER

*wd BR 10 CUNTINUE CLEAPRING SW
S412 ZERU SWITCH 12

1 MOVE STMNT POINTER

GONT ZERU GHAR COUNT

S414 ZERU FIKRST DF 2 WDS SWITCH
BIM ZERY BIN

GET BR 10 GeT NEXT ELEMENT
JOON1 LEAVES UIGIT OnLY

X SAVE CHARACTER

RC7,+- BR IF ZERU

SiulTs+ BR NOT A DIGIT

JOON2 DECIMAL NINE

B, * BR IF DIG]T

Syl DECIMAL PUINT ALLOWABLE Sk
pee,l BR JF DECML PT MOT ALLOAED
X CHAHAQT&R

JZONS DtClMAL POINT CONSTANT
RE,+- BR IF DECJMAL POINT

S42

RC3,Z BR IF E NUOT ALLOWABLE

X CHARACTER

JCON4 ALPHABEllC E CONSTANT

RO, +- 3R |F ALPHA E

SYJB

RC10, +- BR IF SIGN NOT ALLOWABLZ
X CHAKAGTER

JCONS PLUS SIGN CONSTANT

RC4,+- BK IF PLUS SIGN

JCONG MINUS SIGN CONSTANT

RC10.2Z BR IF SJGN NOT MINUS

544 SET SW4 ONs SIGN WAS MINVUS
SW3 SET SW3= SIGN NOT ALLOWED
RC1 BR |10 GET NEXT CHARACTER

CONSTANTS AND WORK AREA

0 CHAKACTER TEMPORARY
/G030 HIGA 2 BITS CONSTANT
9 DECIMAL NINE COMSTANT

/QOOB-/OOSO VECIMAL POINT CONSTANT
n005-/0030 ALPHA E CUNSTANT

/aooE-/oosu PLUS S1GN CONSTANT

/0020-/000E MINUS SIGN COHSTANT

190 DEC4MAL 100 COMETANT
192 DECIMAL 192 CONSTANT
1 DECIMAL 1 COMNSTANT



300
301
302
303
3n4
305
306
307
308
309
31.0
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
246
247
248
249
350
351
352
a53
354
355
356
357
358
359

SEITE

L.CON
TILL
SW1
SW2
SW3
SW4
SW5
EXP
JCO11
ERRNO
ERID
GCNT
RCS

RC6

JBR
REP

RCOHA

DC
DC
DC
De
DC
DC
ol
ne
DC
De
DC
De
LD
BSC
STX
LD
BS1
LD
BSC
MDX
MDX
LD
4
SLT
A

STO
SLA
STO
LD
S
BsC
MDX
MDX
LDX
STX
LDX
LD
SRA
AND
A
STa
LDX
LD
)
ST0
LDX
MDX
LD
AND
OR
STO
EOR
BsC

STO
MDX

STO
LD
STO

6

—t
Eadl S A B A |

IRNEN

RN

e

NDR OO Do O o\,

ADQB
0

Su2
RC6,<L
SWb

X
MOLT
Sdl
ROL,+-
DEC, 1
RC1
EXP
JO011
14

X

ExP
16
Su3
ExpP
JOON7
JBR, -
TILL.1
RC1
23
ERRNO
INSAV
0

2

I ONRM
IDSAV
LT

)
ENFS
*wéd
wel
0

1

0
JCONY
ERID
0

JOON9
*+3,E
LOONL

DECIMAL 5 COMSTANT

NO, OF EXPONENT DIGITS TEM
DECIMAL PUINT ALLOWABLE SW
E IN EXPONENT ALLOWABLE SW
SIGN ALLOWABLE SHWITCH
MINUS SI1GN SWITCH

NON=ZERU SWITCH

EXPUNENT TEMPORARY

DECIMAL TEN CONSTANT

ERRUR NUMBEP TEMPORARY
ERRUR ID CONSTANT

CONSTANT CHARACTER COUNT

BR & NOT ALLUWABLE

SET SW5 NUM=ZERD ENCOUNTER
MPY ANSWER BY 10 AND ADD X
BR TO MULTIPLY SUBRDUTINE

BR IF NDECML PT ALLOKABLE:
ADD 1 TU DEC

BR 10 GET NEXT CHARACTER
MPY EXPUNENT BY 10, ADD X
TEN

SHI®T PRODUCT TO A PEG
ADD X

RES1ORE EXPONEMT

RESET S1GN ALLOWABLE SWITC
CHECK EXPONENT FOR LESS
THAN 100,

BR IF 100 OR GHEATER

ADD 1 TU TILL

BR 10 GeT NEXT CHARACTER
SET UP ERROR 23

SET ERRUR NUMBER

STAKT OF STMNT ADDRESS
STMNT 1L WORD

EXTRACT STHMHT WORD COUNT
STAKT OF NEXT STHNT ADDRES

NEX] STMNT ADDP
END OF STRING ADDRESS
NEX1 STMNT ALDF

RANGE

NUMBER UF WDS TD MOVE
STMNT 1D WORD

TORN ON ERROR IHDICATORS

RES1ORE 1D WURD
BR IF ODD

STORE IN [D WORD
INCREMENT STMNT POINTER
ERRUR NUMBER

REPLACE STMNT WITH FRROR N
NEXT WD TQ MOVE

CLOSE Up STRING



360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
334
385
386
387
388
3R9
390
391
392
323
394
395
396
397
398
399
400
401
402
403
4n4
405
406
4an7
408
409
410
411
412
413
414
415
416
417
418
419

RC7

RC8

RCY

RC10

PC11

RCL2

RCL3

SEITE

MDX
MDX
MDX
MDX
MDX
STX
BsC
LD

BsSC
LD

BsC
MD X
MDX
SLA
STO
RsC
MDX
MDX
MDX
SLA
STO
STO
BsC

LD
BsC
LD

BsC
STX
LD
BSC
Ln
STO
LD
BsC
LD

BsC

BSC
LD
BSC
LD
STO
MDX
LD
STO
LD
BSC
LD
BsC
LD
BsC
BSC
MDX
NOP

r~

1 T T

rrr

s

W D

1

1

-1
RC6A
1
EQFS
MOVE
Sue
RC6,2
545
RCBA,Z
RSB
S41,1
1s
DEC
Ro
SH2,1
Sdl,1
14
TILL
EXP
Pl

CHECK FQOR

-1
JRR,*2
GUNT
J3R, +

S

545
RC19)+=
JOONB
BIM

S,12
RC13,+=
TILL
JOONO9
RC11a2+-
JCON9
JAR, Z
sS4
RC1L2s+=
DEC

ExP

DEC
RC13
DEC

EXP

DEC
JANS=4
RC17,2
JANS=3
R(15, -
DEC
RC14,+2
RC18,+
DEC, =1

INCK NEXT WD TO HOVE ADDR
INCk ADUR TQ STDRE MEXT WD
DECKk WORDS TO MOVE COUNTER
RR 10 CUNTIMUE CLOSING
INCKk ADDR TO STORE HEXT WD
NEW END OF STRING ADDRESS
BR 10 EXAMINE NEXT STMNT
E IN EXPONENT SKITCH

BR IF E NUT ALLOWABLE
NON=ZERU CHARACTER SWITZH
BR 1F NUN=ZERO TO MPY BY 1
BR |F TEST SWITCH 1

TJRN QN SWITCH 1

CLEAR ACCUMULATOR

ZERU DIGIT CUUKTER

BR 70 GET NEXT CHARACTER
SET SW 2, E NOT ALLOWABLE
SET SW 5, SIGN ALLOWABLZ
SET Sw 1 = NO DECML POINT
CLEAR ACCUMULATOR

ZERU TILL
ZERY EXFONENT
BR TO GET MEXT CHARACTER

VALID CUNSTANT

STMNT IU WORD

BR |F NEG TO SET ERPROR 23
CONSTANT CHARACTER COUNT
DECIMAL TWO

BR JF LESS THAN 3 TC ERROR
SAVE [NUDEX REGISTER 1
NONeZERU SHWITCH

BR 10 CHECK PRECISION
MAX{MUM 4 WORD EXPOMENT
SET EXPUNENT TO +64

E"In EXPONENT ALLOWABLE SW
BR JF E ALLOWABLE

NO, OF EXPONENT CHARACTZRS
ONE

BR JF ONE EXPONENT CHAR
ONE

BR MORE THAM 2 CHARS= EXRO
EXPUNENT SIGN SWITCH

BR IF SIGN POSITIVE
CALUULATE NECIMAL POINT

E EXPONENT VALUE

NO, PLACES AFTER DECM| 2T
BR 10 CHECK FOR NORIALIZE
CALCULATE DECIMAL POINT

E EXPONENT VALUE

NO, PLACES AFTER DECML >T
CHECK FUR NORMALIZED RIGHT
BR JF SHIFT RIGHT NEEDED
CHECK FUR NORMALIZED ETT
BR |F SHIFT LEFT NEEDED
NO, PLACES AFTER DECML 2T
BR TO MPY BY 10 IF HEGATIV
BR 10 CHK EXPOMENT IF ZZRO
DECR PLACES AFTER DECML PT

DIVIDE CONSTANT BY 10



420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
4472
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

JDIV

JCO010
Jco2
DEC
RC14

*
RCl6

RC17

LDX
SLT
LD

RTE
LDX

BsC
MDX

MDX
EOR
STO
MDX
MDX
MDX

DC
De
Dc
MDX

SLA
BSI
MDX
BsC
LDX
LD

STO0
MDX
MDX
SLA
STO
MDX
MDX
MDX

LDX
SLT

RTE
STO
SLT
MD X
MDX
MDX
MDX
MDX

L.DX
SLT

RTE
STO0
RTE
MDX
MDX
MDX
MDX
MDX

w

o™

i

-4 WORU LENGTH UF CONSTANT

32

JANS*+Y NEX| WOKD OF CON To DIVIDE

16 PREVIQUS REMAINDER [NTO AC

1 INITLZ SIGN FLAG To PLUS

Joo010 DIVIDEND [N RANGE +4 TO =5

- SKIFP NEXT IF RANGE WAS 2K

-2 SET SIGN FLAG MEG AND S<IP

JCoio ADD BACK 5 IF EANGE WAS OK

JC011 DIVIDE B8Y TEN

-2 TEST SIGUN FLAG,SKIP IF 2LU

JCo12 RESTORE SIGM BIT To RESJLT

JANS*1 REPLAGCE PARTIAL OQUOTIENT

1 INCR DIVIDE COUNTER

Jnlv BR 10 CUNTINUE 4~WD DIVIDE

RC13 BR 10 NURMALIZE CONSTANT

CONSTANT AND WORK AREA

5 RANUWE CHANGE CONSTANT

/3000 SIGN CONSTANT

0 DECIMAL PUINT TEMPORARY

Dﬁr 1 INCK PLACES AFTER DFCML PT
JLTIPLY CONSTANT BY 19

16

MOLT BR 10 MULTIPLY SUBROUTINE

RC13 BR 10 NURMALIZE CONSTANT

RC16,2 BR 10 NURMALIZE LEFT 1 3IT

-3 NORmALIZE LEFT OHE WORD

JANS+] WORD TO MOQVE LEFT

JANS STOKE ONE WORD LEFT

1 INCk MOVE COUNTER

RE15+3 BR. 10 MOVE NEXT WORD
16

JANS ZERY LEAST SIGNIFICANT AOR
BIN,=16 DECKR EXPONENT FOR WD SHIFT
RC13 BR 10 NURMALIZE CONSTANT I
RC13 SKIF QR IF NO SKIP,
NORMALIZE LEFI ONE BIT
4 NUMBER UF WORDS TO SHIFT
32 CLEAR ACC AND EXTENSION

> JANS=4 NEX1 LEAST SIGNIFICANT AOR
31 EFFECTIVE SHIFT ONE LEFT
JANS =4 RES]ORE
15 ATTACH HIGH BIT TO NEXT WD
-1 DECKk CNT AND SKIP IF ZERD

RC16+2 BR 10 LUAD NEXT WD TO SHIF
BIN,=1 DECK BINARY EXPONENT AND
RClS BRANCH 10 NORMALIZE IF SKI
RC13 OR NO SKIP.

NNORMALIZE RIGHT ONE BIT

-5 MINUS Nu, OF WOS TO SHIFT
32 CLEAR ACC AND EXTENEION
JANS*+] NEXT MOST SIGNIFICANT W2RD
1 SHIFT ONE RIGHT

> JANS+] REblOHE

18 ATTACH LOW BIT TO NEXT AOR
1 IVC1 CNT AND SKIP 1F ZERO
RO17+2 BR 10 LUAD NEXT WD TO SHIF
BIN,1 INCK BINARY EXPONENT AND

RC13 BRANCH TO NORMALIZE IF SKI

PC13 OR NO SKIP,



480
48]
482
483
484
485
4R6
487
488
489
490
491
492
4@‘3
494
495
496
497
498
499
500
501
502
503
504
5056
506
5n7
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
£38
E39

*
RCL8

"
RC19

*
RC20

RC21

LOOP

EAT
HACK

SEITE

LD
BSC

BsC

Ln
SLA
BsC

LDD
SRT
BgC
EOR
STD
LD

OR

STO
MDX

LnD
SRT
BSC
EOR
RTE
AND

RTE
STD
LD

STO

LD
BsC

LDX
MDX
LD

BsC
MDX
LD

BscC
LD

SLA
BsC
MDX
STX
LD

BsC
MDX

LD
STO
LD
STO
LD

I3

[} ]

W WA

3

BIMARY EXPONENT RANGE CHECK

BIN
JRR,*+Z
JCO014
J“bR;

BINARY EXPONENT

BR ERR IF LESS THAN ZERD
DECIMAL 256

BR ERR GREATER THAN 255

CHECK IF EXTENDED PRECISION REQUIRED

CowWD
13
RC20, =

CON]ROL CARD WORD
EthNDEU INDK INTO SIGN PO
BR NOT EXTENDED PRECISION

CHMBIJE EXTENUED CONSTANT

JANS=3
1

Z

MASK
JANS=3
RIN
HASK
JANS=1
peel

TWO MOST SIGMNIFICANT WORDS
VACATE SIGN FOSITIoN
MAKE SIGN PLUS

RES10RE MANTISSA PORTION
BINARY EXPONENT

REAL CONSTANT IMDICATOR
STORE EXPUNENT=]D WORD
BR. 10 CHECK DATA STNNT SW

COMBINE STAVDARD CONSTANT

JANS=3
1

Z

MASK
16
MASKL
BIN

15
JANS=3
MASK
JANS~1
CHECK FQOR
SW7
RC22:2
CHECK FOQOR
SOFNS
HACK

1
JANS=Z
Z

EAT

2
JANS=2
EAT,Z
0

JANS=1
8
RC22:+'
-3

SAVE
SAVE
ENFST

Z

LOoP

TWO MUST SIGHIFICANT WORDS
VACATE SIGN FOSITIoON
MAKE SIGN PLUS

LEAST SIGNIFICANT WD TO AC
CJT OFF LUWER EIGHT BITS.
EXPUNENT INTD LOW 8 BITS
MOS1 SIGNIFICANT WD TO ACC
COMPLETED STANDARD CONSTAN
REAL CONSTANT INDICATOR
SYMBOL TABLE ID WORD

OPEN STRING

DATA §TMNT SHITCH

BR 10 OPEN STRING

CONSTANT N SYMBOL TABLZ:
START Or NON=STHMNT MUMBERS
BR 10 CHECK END 0OF SEARZH
NEX1 $YMBOL TABLE ENTRY
FIRST HALF DOF CONSTANT
SKIP NEXT IF EOUAL

BS NOT EQUAL, = CONTINUE
SECUND HALF UF TABLE ENTRY
SECUND HALF OF CONSTANT

BR NOT EQUAL = CONTINUE
SYMsOL TABLE 1D WORD

CHK LOW 8 EQUAL (EXPONENT
IF EXTENDED PRECISION),

BR LF CUNSTANT FOUND

DECK TABLE SEAFCH ADDRESS
IVDtX REGISTER 3 TEMPORARY
CURRENT SEARCH ADDRESS

END OF SYMBOL TABLE ADDRES
SKIP NEXT IF EMD OF SEARCH
BR 10 CUNTINUE SEARCH

PJT CONSTANT N SYMgOL TABLE

JANS=1
0
JANS=2
2
JANS=3

1D WORD
SYMBOL TABLE ID WORD
LEAST SIGNIFICAHT HALE ZON

MOST SIGUNIFICAMT HALF CON



540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
55 6
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
530
581
582
583
584
585
586
587
588
589
590
501
592
593
504
595
K96
597
598
599

SEITE

w
ouT
NXTPH

"
TT

MASK
MASK1
JCco14
JCO16
BIN

JANS

SW7
SAVE

*
RC22

RCZ2A

STO0
MDX
MDX
MDX

LD

BSC
MD X

BS1

BSS
DC
BSS

bc
BSS
De
DC
ne
nc
DC
ne
bc
DC
De
De

DF
Dc

LD
STO
MDX
LD
BsC
MDX

SLA
BsC
MDX
LD

BSC
LDX
LD

8sC

LD
STO
STX
LD

SRT

870
MDX

10

rrrrorr

—

1
1

1

EQFST, =3
SOFXT,=3
SaFGT, =3

CHECK FOQOR

EQFST
TH0
EQFS
P22 =
FRROR, 1

DECK ENU UF STHING ADDRZSS
DECK START OF SUBSC TEM>S

DECK START GENEPRATED TEMPS
SYMBOL T1ABLE OVERLAP

END OF SYMROL TABLE ADDRES
TWO

END OF STRING ADDRESS

BR |F NU ERRUR

SET OVERLAP EREOR O

Gﬁ TO NEXT PHAS&

ROLRX
07
0
37
3

CONSTANTS

0

0
/%000
/FFO0
256

-

P ‘1 .

022A+1
T.4
SW7
RCP2A, +=
TT,1
CCcuWh

13
**2,-
TT,1

TT

S
OPEN,~-Z
P

SA7
DATA,2Z

kS

—gj:}—-j{"O‘OODUOGO(JJ

CALL DOWN NEXT PHASE

NEXT PHASE MUMBER

MAKE ADUR BOUNDARY EVEN

ID UF NEXT PHASE

LOAUER TABLE FOP NEXT PHAS
AND WORK AREA

STAIEMENT POINTER TEMPORAR
MAKE ADUR BOUNRARY EVEN

SIGN BIT CONSTANT

EXPUNENT BIT MASK

EXPuNEM1 LIMIT CONSTANT
SYMBOL VABLE MULTIPLE CON
BINARY EXPONENT

FIVE

WORD

REAL

CONSTANT

BUFFER

STMNT PUINTER TEMPORARY
OPEN STRING SWITCH

INDEX REGISTER 3 TEMPORARY

SHECK 10 OP&N STRING

CURKENT STMNT FOINTER

INCK STMNY POINTER

DATA STMNT SWITCH

BR |F NUT DATA STMNT
ADJUST 1T FOR 5 OR 6 WORDS
DEPENDING ON WHETHEPR
PRECISIUN 1S EXTENDED OR.
STANDARUD,

INCK gNE MORE FOR EXTENDED
CURRENT STRING POINTER
NEXT STMNT ADDR

BR 10 OFEN STRING IF PLJS
CURRENT STMNT PDINTER

DATA STMNT SHITCH

BR IF DATA STMNT

PuUT CQNSTANT AND UPERATOR OM STRING

CoNOP
1
SAVE
SnFsST
SAVE
16
Jroile
SIGN1
2

3

OPERATOR

STORE ON STRING

REGISTER 3 TO TEMPORARY
START OF SYMEBOL TABLE ADDR
CURKRENT SYMBOL TBL ADDRZSS
FORM NORMAL NIVIDEND

THREE

SYMBOL VABLE POINTER

STOKE ON STRING

MOVE STMNT POIMTER



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
6R6
657
658
659

SEITE

*

RC22B LD
M)
BSC

STO
LDX
LD
S
BsC
LD
STO
MDX
MDX
MDX
ouTT A
5T0
MDX
LD
)
ST0

NUMM

w
REDOS LDX
MDX
STX
MDX
BsC
OPEN  LDX
LDX
STO
MDX
EQu
STX
LD
S
STO
LDX
MDX
OPENL LD
ST0
MDX
MDX
MDX
MDX
LD
SRT

QPAMT

SLT
STO

LD

BSC
MDX
BsC

DATA LD
SLA
BsC

11

I | o

WP NP WW

~ S rrr

C
TT
(;

REDQS, -

HECK IF STATEMEN]

A | CLOSURE REQUIRZED
CURKENT STMMT POINTER
NEX] STMNT AUDRESS

BR IF NU CLOSURE REQUIRED

CLOSE UP STATtMEVT

N!HB

.~

-1
SeMliIcC
0UTTa+~
-1

0

1

1
HJMM+2
SEMIC
0
5:6,1
CNT
MNUMB
cHT

NUMBER UF WORDS TO (LOSS
ADDR FIRST WD AFTER GAP
NEXT WD TU MOVE BACK
SEMICQLUN

BR 70 END CLOSURE I} ZER0
MOVE WORD TO CLOSE STMNT

INCK §TMNT POINTER

INCrR CLUSE POINTER

BR 10 CUNTINUE CLOSING
SEMLCOLUN

MOVt LAST HWORD

SET STRING CLOSURE SW 0V
ADJUST STMNT WORD COUNT
BY THE AMUQUNT OF CLOSURZ
AND RESTOKE,

IMITIALIZE PO{NTFR

TT
-1
TT
Svlbal
Z3

CIRKENT STHNT POINTER

SAVE [N TEMPURAPY
SET SWi6 NOT FIRST CONSTAN
BR 10 LUOK FUR DPERATOR

OPEN aTATEMtNI

EQFS
EQFS
*al
*
*wl
EQFS
ENFS
TT
w4l
Y
2

0

0

-1
-1

-1
OPENL
IDSAV
2
OPAMT
2
I0SAV

CHECK FOR

ENFS
EQFST
RC22A,+
ERROR,1
04T

END OF STRING ADDRESS

NUMBER UF WORDS TO QPEN
INCK BY NU, OF WDS TO 02EN
LABEL FUR ADDR [AST COMYAN
NEW END OF STRING ADDRESS

CURKENT STHNT POINTER
NUMBEER UF WORDS TO MOVE

MOVE STRING TO OPEN

DECx MOVE FRUM ADDR
DECk MOVE TO ADDR

DECk NO, OF %DS TO VMOVE
BR 10 CONTINUE OPENING
STMNT 1L WORD

NO, WDS ADPED TO STENT
UPDATED STMNT
OVERL AP ERROK
END OF STRING ADDRESS
END OF SYMBOL TABLE

BR IF NU QVERLAP ERPOR
SET OVERLAP EREDR ol
BR 10 READ NEXT PHASBE

ID WORD

CHECK PRECISIUN OF CONSTANT

CCWD
13
DATAL, -

CONTROL CARD WORD
PRECISIUN BT TD SIGN P2S
BR |F STANDARD PRECISION



SEITE

*
DATAL

L4
CONQP
SIGN1
NUMB
cHT
TWO
SEMIC

"
CLSUP

X2

.OORY

JNT7

LD

EOR
STO
LD

STO
STO
LD

STO
MDX
MDX

LD
ST0
STO
LD
$70

MDX
MDX

DC
DC
DC

Dc
DC

STX
LD

370
LDX

STO
LDX
MDX
LD

STO
MDX
MDX
MDX
MDX
STX
LDX
MDX
LD

SRT

SLT
570
MDX
SLA
STO
370
BsC

12

P T L

PRy

N NN

PLACE EXTENDEU CONSTANMT ON STRING

JANS=1
MASK

2
JANS=3
3

JANS=2
4
CONOP
1

5

RCP28

BINARY EXPONENT AND ID
REMUVE KEAL, CONSTANT TA3
BINARY EXPONENT ONLY

MOS1 SIGNIFICANT HALF CON

LEAST SIGNIFICANT HALF CON

OPERATOR

PLACE ON STRING

INCK STMNT POINTER

BR 10 CHK IF CLOSE REQUIRE

PLACE STANDARL CONSTANT ON STRING

JANS=3

2

JANS=2
3

CaNOP
1
4
Rc228

COMSTANTS

/5F
/3001
0

0
2
/001E

MOST SIGNIFICAMT HALF CON
LEAST SIGNIFICAMT HALF ZON

OPEKATOR

PLAGE ON STRING

INCk STMNT POINTER

BR 10 CHK IF CLOSE REQUIRE
AND WORK AREA

CONSTANT UPERATOR

SYMBOL TABLE PT CONSTANT
NO, OF WDS TO CLOSE TEM?
NO, OF wDs IN STHNT TEM2:
DECIMAL TWO CONSTANT
SEMICOLUN CONSTANT

CLOSE UP STRING

HNiIMB
NiIMB
CuT
*el
0
FaFsS
X2+1
*al

0
1
0
0
1
1

-1
LO0OPY
ENFS
NJMB
EQFSy-1
INSAV

2

cHT

2

INSAV

1

14

CuT
ORGIN&2

CONSTANTS

12

CURKENT STHNT ADDRESS

NO, OF WORDS In STMNT
ADDK NEXT STHMNT ON STRING
END OF STRING ADDR

AUDR QF NEXT STHNT

NO, OF WORDS TO MOVE

NEXT WD Ty MOVE TO CLOSE
CLOSE UP STRING

INCk MOVE FROM ADDR

INCrR MOVE TO ADDR

DECK WDS TO MOVE COUNTER
BR 10 CONTINUE CLOSING

NEW END OF STRING ADDRESS
RESTORE CYRRENT STMHT ADDR
ADJUST END OF STRING ADODR
STMNT U WORD= ADJUST NIRM
RIGHT JUSTIFY NORM

REDUCE NORM BY CLOSE AMOUN
REPUSITION TO MORMAL FOIM
RESTORE STMNT ID WORD

INCr STMNT POINTER

CLEAR ACCUMULATOR

ZERU CNT

ZERU STRING CLOSURE SWITCH
BR 10 INITIALIZE PHASE

AND WORK AREA

DECJMAL TEN MPY CONSTANT



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

JCo20
QCON1
QCONZ
QSIGN
QCON3
SWi2
SW14
ABT

GET

0AB

NAE

SQAG

QAD
QAC

QAA

QAH

QAG

QAF

MULT

BSS

Dc
DC

DC
DC
EQU
nc
Dc
DC

oc

MDX
LD

BsC
LDX
STX
LD

BsC
MDX
LD

RTE
SLT
LD

STD
MDX
LDD
AND
BsC
LDD
ST0
SLT
STD
LD

AND
SRA
BsC
MDX
MDX
MDX
MDX
MDX
LD

BsC
MDX
SLA
STO
STO
MDX
LD

BSC
LDX
STX
MDX
MDX

nc
STO

13

MM -

0 MAKE ADURESS BUUMDARY EVEN

0 PAR| 1AL PRODYCT TEMPORARY

0 PARTIAL PRODUCT TEMPORARY

0 CHARACTER UNPACK TEMPORARY

0 CHARACTER UNPACK TEMPORARY

0 NtXl CHARACTER TEMPORARY

/7E00 6 BIT CHARACTEF MASK

QSIGN

0 WORL [N BYFFER SWITCH

0 FIRST OF TWO WDS SW]ITCH

0 CHAHACTER POSITION POINTER

SUBROYTINE TO GET CHARACTERS

0 RETURN ADDRESS

GONT, 1 INCR CONSTAMT CHARACTER CN

S412 WORDS IN BUFFER SWITCH

QAA,Z BR IF WURDS IN BUFFER

2 SET INDEX REG TO 2

ART CHAKACTER PDINTER ERUAL 2
NEX1 STMNT WORD

QAC, = BR }F OPERATUR

5912,1 SET SWiz QN, GET NEXT 2 WD

1 LAS| HALF OF NEXT 2 WD

16 SHIFT Tu EXTENSION

1 SHIrT OUT NON=CHARACTER BI
FIRST HALF OF NEXT 2 WD

NCONL TEMPORAKY

1 MOVE POINTER

QCONL CHARACTER BUFFER

QSIGN FXTHACT NEXT CHARACTER

QAG, += BR IF NU CHARACTER

QOONL CﬂAsAcTtR BUFFER

QCON2 HIGH WORD

6 SHIFT OFF H]UH CHARACTER.

QCON1 RESTORE Ty BUFFER

QCON2 HIGH WOKD

ArONS EXTRACT NEXT CHARACTER

9 RIGHT JUSTIFY CHARACTER

GET RETURN WITH CHAR IN ACC

1 MOVE STMNT POINTER

QAD BR 10 RETURN

AT, mq DECK CHAR PQINTER

QAE BR 10 GeT NEXT CHAR IF ANY

1 MOVt POINTER

S.14 FIRST OF 2 WURD SWITCH

OAF , *= BR IF WORKING CM FIRST OF

-1 DECK STMNT POINTER

16 CLEAR ACC

SWi4 SET Swi4 TO FIRST OF TW)

5«12 SET Swiz NO WDS IN BUFFZR

QAR BR 70 SET CHAR PNINTER =2

-1 BACK YP PT TO CPERATOR

QAH, = BR 10 BACK UF POINTER

3

ART SET CHAK PT =3

SA14,1 SET Swi4 TO SECOND OF TAO

0OAE BR 10 GET NEXT CHAR IF ANY

SJBROYTINE TO MULTIPLY 5 WORD
CONSTANT BY 1u AND aDD CONTENT OF AC
0 RETURN ADDRESS

J0020+1 NUMBER TO ADD TD PRODUCT



730
731
732
783
7R4
785
786
787
788
789
790
791
792
793
794
795

MDX
BsC

BSS
BSS
END

14

5
JANS=5
J7

+Z

Ji7
40020
Jo020e1
16
JANS=5

-1
MJLT+3
MILT

NO, WDS TO MPY COUNTER
NEXT LEASY SIGNIFICANT AOR
MPY BY 10

SKlr NEXT IF PLUS OF ZERO
ADD 10

ADD MQST WSLF LAST PRODJCT
STOKE MUST SIGNIFICANT 16
LEAST SIGNIFICANT 16 BITS
RES1ORE CONSTANT

DECK COUNTER

BR 70 COUNTIMNUE MPY

RETURN

EuD OF PHASE ué6

57

PATUH AKEA

OVERL-*#+320%3 PHASE~06 FATCH AREA

START



