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1 /essese FOCAL, 5/69 esnccnsse
2 .
3 EXPUNGE
4 /PRUCLSSOR INSTRUCTIONS
5 FIXMR]I AND=Q2AR
6 FIXMRI TAD=1000
7 FIXMRI 1S2:=20u40
8 FIXMR] LCA=3auv2
9 FIXMRI JUMS=40n¢p
10 FIXMRIT JUMP=5npun
11 /FLUATING FUINT §NSTRUCTHONS
12 FIXMRI FPu=gpun
13 FIXMRI FAD=10¢#
14 FIXMR]D ESB=2¢un
15 FIXHRI FMY=3pyn
16 FIXMRI FDV=4ppn
17 FIXMRI #6T=50u8
14 FIXMRI FPT=60r10
19 -

24 7004 FNR=7UWY

21 Pvve FtXT=0

22 4407 FENT=UMS | 7

23 b 1d"] NUP=7¢Ru

24 72vu CLA=720u

25 7100 CLL=710¢

26 7049 CMA=704p

27 Ton4 RAL=7¢H4

28 7824 CML=702u

29 7¢18 RAR=7¢10

3u 7612 RIR=z7v12

31 7606 RiL=76R6

32 7ot 1ACz7001

33 7500 SMA=750p

34 744y S£A=744u

35 751¢ SPA=751¢

36 7454 SNA=745¢p

37 7424 SNL=7429

36 7430 S£L=7430

39 7414@ SKP=7419

49 7041 Ciaz7041

41 6001t 1UN=4u0y

42 6002 TUF=z6vn2

43 6831 KSF=6w31

44 6036 KHRz6L 36

45 60841 ToF=6r41

46 6642 TCF=4uw4?

47 6044 TPC=6v44

44 6046 TLS=¢6w46

"49 6611 RSF=6111

54 6812 Rixi3=eu12

51 6014 REC=zA014

b2 FIXTAn
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53
54
5%
56
57
e Xa]
%9
64
61
62
63
64
65
66
67
6y
3]
79
71
72
73
74
75
76
77
78
79
8y
81
82
83
84
85
86
a7
88
89
99
91
92
93
94
95
Y6
97
98
99

vanl
Vidvi2
ryng
Vil 4
nwans
nave
'

wolv
Uil
112
wa13
h¥14
15
@16

417
129
nwp21

naz22
w23
ne24
hp25
no26

8027

ne3e
2831
ne32
w833
wh34
w835
4436
we3?

5/69 recsswcan

510
54v2
2613
7477
[AAA"]
013
?#1ne
66110

nvuY
Qv
rvcY
"o
3377
e2vy
Youvio

na17
3450
AUV
fLug

7256
77v1
7664

7764,

"177
5577
4439
7332
no17
ner7
#2449
7776
*vn2
n264
(1]

PALLM
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/ » FUCAL # - HY KICK MERRILL - FOR THF FAMILY uF B,
/REVISEU BY FUWARD TAFT 5769

/MISCELLANEQUS [TEMS

w1

MIRMUSA,
FAEGSH,
P13,
Cive,

JMET .+ ZINTERRUPT PROCESSOR EATRY
INTREI

-3v1 JCONSTANT

“ /USED FOR CALCULATING SIGNS

13 /CONSTANT

104 /CONSTANT

FENT /ADURESS OF FLOATING PNOINT IMNTERPRETER.

/ANTO=INDEX REGISTEKS

AXIn,
XKT,

XrTe,
PUL XK,
FLTAK,
C24u»
XKT3,

Texies=,
AXOUT»
XCT,
GlF#M,

/NUMBRERS

PLR,
M77,
Pr6nt,
M2a,
P177,
BUTTOM,
FLOAT=

Pt7,
P277,
CZ4p,
M2,

PZ,
Cehi,
HINBUF,

v

"

i

]
TOKUE -1
2uv

%

/STORAGE INDEX

JEXTRA XR

JEXTRA XR

/PUSHDOWN LIST INDEX REGISTER,
/XR1% FOR FLOATING POINT
JCONSTANT

/USED HY PUSHUCWN LIST CONTKOLYS

/TEXT PUINTERS

FRSTX
4
[4]

256
=77
76vd
-2
177

/UUTPUT INDEX
/UNPACK SWITCH
JUNPACK STORAGE

/PERIOD
/RIGHT MASK
/GROUP MASK
/CONSTANT
/STEP MASK

DBCUNV=1/END OF TEXT BUFFER

JMS T,
XFLOAT
17

277

24¢

-2

2

26¢

]

/FLOAT C(AC) SUBROUTINE

/8ED MASK

/"?"

/SPACE

/CONSTANT

/CONSTANT

/ASCII FOR ZERO

/HIGH SPEED INPUT RUFFFR
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109
141
142
1n3
144
149
106
107
1438
199
1194
111
112
113
114
115
116
117
118
119
12¢
121
122
123
124
125
126
127
124
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
14%
146
147
148

vBdy
"a41
wga2
2043

i0a4
a5
0046
T'LY

a5y
51

wa52
#853

ne54
2055
056
wus7

a6y
w61

w62
863
1464
wg65

na66
re67
fB7e
ne71

w72
ne73
w74
"a75
w76
nar7

“100

z04¢
[7A70"]
2 14"]
Cuna
Pdve
vb44
(47117}
(212"
(221
@anve
4459
6676
Y1
4452
7311
AoV

P854
#337
n214
Bee7
n212
[4/1"]
f215
récy

6v62
7709
754¢
7522
7563
/66

7775°

7773
7767
ea77

6174
S66¢
2527
3420
3432
3432
5510
2056

Patig via) A=JUL -7 11:38

FLOP=, /FLUATING OPERAND STORAGE
FLOP®, o
FLOPL, @
FLOP2, o
FLOP3, © i
FLAC=, /FLUATING PUINT ACCUMUL ATOR
FLACH, n
FLAC1, @
FLAC?, 0
FLAC3, @
NEGATE= UMS T , /NEGATE FLAC ROUTINE
NEGAC
TUTLIG, 1k /TOTAL DIGITS IN QUTPUT FIFLD
Fix=s JMS 1 . /FT1X FLAC ROUTINF
xF1X
TAKCTR, /UCARRIAGE TNDEX
JCONSTANTS
LISTA=, /INPUT LIST FOR "SFOUND",
P337; 337 /LEFT ARR
214 /F o F,
2v7 /BELL
CLF, 212 /L,F,
LIST3=, /EXCRETION LIST
CeR, 21% /LIST BRANCHFR,
(4] /SEARCH CHARACTER (VARTARLE)
Mide=,
P7742, 7708 /LEFT MASK
Mz4pn, ~2440 /SPACE TFST
MPFKR, -256 /PERTUD TEST
MCR, «215 /C.R, TEST
MELT=, /3-WORU FLOATING POINT
M3, -3 :
MY, -5 /PAREN TEST
M11, =11 /PAREN TFST
P77, 77 /RIGHT MASK

FUUTPUT:BOCONY  /FLOATING OUTPUT

FiINFUT,
CuMsUt,
CHRS;
END,
ENDT,
RETURN=
EFUNST,

DBCONY  /FLOATING INPUT

COMEIN  /COMMAND BUFFER START
FRST /ADDRESS UF DUMMY LINE,
RUFHEG /FIRST LOCATIUN USFD,
HUFBEG /START UF STORAGE AREA w=
JMP T . /FUNCTIUM RETURN

EFUN3

PAGE 3
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149

150 /NEW INSTRUCTIONS:

151

152 4561 PUSHJ=JMS T /RECURSIVE SUBROUTINE CALL

153 nie1r 0523 XPUSHJ

154 1413 PUPa=TAD | PRLXK/NKESTORE AC

155 5502 PUPJ=JUMP T , /SUBROUTINE RETURN

156 102 1556 XPCPJ

157 : 4513 PUSHA=JNMS T /SAVE AC

158 N1e3 05kt XPUSHA

159 4504 PUSHF=JMS T /SAVE GROUP NF DATA

169 01ne 0932 PD2

161 4505 PUPF=JMS T /RESTORE GROUP

162 A1e5 @558 PL3

163 4516 GtTe=uMS T JUNPACK A CHARACTER

104 w1B6 23515 UTKA

165 4547 PACKC=JMS T /PACK A CHARACTER

1606 wiw7 323 PACBUF

167 45149 SURTY=JUMS T , 7SOKRT AND BRANCH ON AC OR CHAK
168 110 1333 SORTR

169 4511 SURTC=JMS T . /SORT CHAR

174 4111 0733 XSORTC

171 4512 PRINTU=UMS [ , /PRINT AC OR CHAR

172 wti12 2477 ouT

173 4513 REALC=JMS T /READ ASR=-33 INTO CHAR AND PRINT IT
174 V113 2463 CHIN

175 4514 PRNTLN=JMS | , /PRINT C(LINENO)

176 1114 6151 XPRNTLN

177 4515 GETLN=JUMS T JUNPACK AND FURM A LINFNUMBER
178 wils 7312 XGETLN

179 4516 FINOLN=JUMS | , /SFARCH FOR A GIVEN LINE

189 4116 2265 XFIND ’

181 4517 FapLN=UMS T, 7INSERT LINE PCINTERS

162 v117 2417 XENDLN

183 4528  RiLe=zuMb [ . JROTATE LEFT SIX

184 4124 @S85 XRTL6

189 4521 SPNQR=JMS | , /IGNORE SPACES AND LEADING ZEROS
186 1121 1524 XSPNOR

187 4522 TESTM=JMS 1T /PERIOD; OTHER; NUMBER

1488 "122 1533 XTESTN

189 4523 ToTLPr=dMS 1 ,  /SKIP [F S<SORTCNCs t1 (1.E, AN L-PAR)
191 v123 2877 |.PRTST

191 4524 T5TuvP=dMS 1 , /SKIP IFf G(AC) = G(LINFNO)

192 v124 2451 GRPTST

193 4525 TeSiCc=dnS T, /TERM; NUMHER; FUNCTIONS LETTER
194 vi12s ©n713 XTLSTC

195 4526 ERRUR=JMS T /GENERAL ERROR KOUTINE

1ve w126 2736 FHRK2
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197

195

199 w127  odce SURTCh, /NUMBE~ T TABLE FROM SURTC

2V 134 feve LASTCr, v JLAST UPFRATION FUR EVAL

21 #1381 CHOpk=, /EUNCTTuN nulE,

2Ny 131 Cevo ATSe, : /ASKR=TYrF SWITCH

23 #1382 776¢ CnTr, -2 JUELETE AND ERKOR COUNTEW(USED Y FL P, ALSL)
2v4

245 7183 ¢weve Het, a /NUMKER OF DFCIMAL FNLHITS

2vib .

217 134 SlaxTv=, /=FND FOF BR

2¢8

299 134 3432 RuF RUFBFG  /~EXT LOCATIOGN IN RUFFFR = LAST LUCATION OF TeXT,
21y

211 #1385 ruvy Ay, v /CHAR t'UF INPUT

212 1130 Vuvu XCTin, ¢ /PACK SATTCH

2138 a7 2675 GuTub Vv, x0UTL /UUTPUT SURROUT [ NE

214 144 2665 Inurvy, £33 /INPUT SYSROUTINE

215

216 141 @uvi NAGSW 1 /80T ALL ANU/UR GROUP SWIICH (4v@AdSUNE;1ZALL:BZGHGL)
217 w142 215 CrAR, 215 /THE MOST TMPOKTANT REGISTFk

218 2143 ¢uvy LINENU, Vi /LUINE NUMBER KEAD BY GFTLN

219 w144 ¢S GINC, L} /nGKNDS T STORFE 1 VARIABLE

224

221 145 1575 PL, FLTZFR  /PROGRAM COUNTFK

22?2 #1146 (w%e TAlstw, « JUINF PUINTER FROM 'FIMpLWN?

223 %147 (¥he THIsOP, @ JUUKREMT 'FVALY GPERATION

274 1154 ¢4 LASTLN, @ /BACK FOINTEF FROM 'FINpLy?

225 n151 yunl DexuSr, 1 /UEBUG SWITCH ? NON-Z7ERO FOR LITERAL,
226 w152 vl DitPSwW, 1 /=h FUR TRACE ON,

227 7153 ¢vuo PACKSE, @ /RUBOUT PROTFECTIUN

224 154 @uve Pi1, i /VARTAHLFE POINTER

229 v155 3432 LASTV, wUFBFG /ADURESS OF LAST VARTAKLFE

23u 156 vviy T1, 4 /TEMPURKARY REGISTER <« MAIN

231 157 Py T¢, ] /TEMP KEGISTER - FOR NFw INST, ROUTINES,
282 V1648 2034 FLEROP, FLARG /UATA ADDRESS

233 161 2468 FitH, Crlwn /GENERAL CHAFACTER INPUT ROUTINE,

234 /dSEN Y NEW FLUATING PT, PACKAGE

235 rt162 pove TeMP1, @

236 V163 @€vvy Tewb2, ¢

237 niece gury TEMPI, n .

2338 4565 T3Tekt= UMS I , /TEST FOR ,3CR

239 165 2514 XTSTERM /RETURNSt OTHER, ; OR CR, COMMA

2449 vove LiGITo=6 /3TIGNIFICANT DIGITS
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241
242
243
244
245
246
247
243
249
24
251
252
253
294
255
296
257
ael.]
259
264
261
262
263
264
265
266
267
2648
269
279
271
272

wy77
novn
went
nane
nw2u3
n2v4
w205
w206
vwenl
h21¢
n211
nz212
w213
“214
h215
#2106
n217
#22¢
w221
w222
22238
“224

n22s
w226
“w227

5769 nesantans

ni77
7610
5576
1227
3145
3151
1226
3013
2152
3061
1054
4512
1874
301¢
3136
1674
3153
4513
4519
nLb3
vo1l¢
4567
5217

4BP 0
2612
1575

PAL1R viai

A-JuL=78 11:38 PAGE ©

FFEOCAL®S COMMARD/ INPUT DRIVER

JLOCATIUN 176 SET TO BFGIN FOR INITIALIZATION, THEN TO

/HECOVR+1 THEREAFTEN,

177
START,

T8AR,;

TGNOR,

117/7
Pamp,
CuMu0l,
CFRSX,
11777

SKP CLA
JMP T -2
TAD CFRSX
DCA PC
DCA DEBGSwW
TaD cOMBOT
NCA PODLXR
{SZ OMPSW
DCA LIST3+%
TaD P337
PRINTC
TAD COMBUF
DCA AXIN
NCA XCTIN
TAD COMBUF
DCA PACKST
READC
SOKTJ
LISTE-1

FOR CONSOLE START AT @200

/PROGRAM START FROM SELF
7CONSOLE START: SwWw=208.

/7(PC) => 0

/FOR COMMAND MODE

/ENAKLE TRACE FOR INPUT OF (?),
/PROTECT COMMAND BUFFER,

/NO PATCH TEST,

7INIT UNPACK AND TRACE SWITCH,
/CLEAR SFARCH CHARACTER FOR INPUT,
/ANNOUNCF PRESENCE

/BY TYPING THE LEAD-IN CHARACTER
ZINITIALIZE COMMAND BUFFER

/FOR UNPACKING,

/RUBOUT PROTECTION

/READ COMMAND STRING

INLIST-LISTG

PACKC
JMP IGNOR

4o
COMUUT+12
FLTZEK

/SAVE STRING CHARACTER,

/LINE NUMBER TEST
/END OF COMMAND RUFFER,LESS PROTECTION COUNT,
/POINTER FOR PC=COMMAND OR INPUT



/esanax FUCAL,

2738
274
27>
276
277
270
279
28w
201
2u2
203
2b4
265
286
287
284
269
29w
291
292
2938
294
29>
296
297
298
29y
S n
Sl
32
3ng
394
3us
R)
3v7
3rd
A
31v
311
312
313
$14
315
316
317
314
319
374
321
3722
REA]
324
39

A23v
231
123¢
233
4234
w239
w236
”237
WA
1241
242
a3
244
V245
240
vi24]
ebe
251
n2e2
ues s
254
255
vﬁ?_&}ﬁ
w27
reed
1261
262
w263
n2ec4
w265
4266
w267
"279
w271
o272
17,27;5

n274
ng75
4276
277
n3v i
w3l
w3102
2303
314

5/69 wasazenag

4547
457
1+74
2ul7
3v2Y
4570
1027
3uld
4521
4522
4526
5274
[ 15)4
2191
4515
1141
1225
7649
49526
1134
3010
3136
1143
Y410
A521
7419
4546
L)
1142
1065
7644
5262
4511
2111
4517
5177

4501
0616
154%
745¢
%177
3145
114>
781
5233

JUNmMANL/ZINPUT PRUCLSSOR

IRETN,

Guit,

11777
INFUTX,

JVEXT

PaL 1w viai

PALKC

PACKC

TADY CuMpt't

'CA ARLUT

ngA XCT

GETC

Tad s0TTEM

1ea bUL Xk

SHHUV

TESTH

FRROF4

JMEOINPUTX

Tuf

1S# PEBGSW

GLILN

TAL) NAGSKE

TAD P4due

S£A CLA

ERKUKS

TADY RUFR

HeaA AXIN

NCA XCT M

TA(- LiNgMU

PUE 1 AXIN

SHMOKR

SKE

GETC

PACKE

TADY CHAR

TAL MCR

S#A CLA

JMer =Y

PUSHU
DELETE

FrbLn

JME START

FUSHUY
PROC

TAD I PC

SKA

JMP START
nea PC

TAN PC

1AC

JMP GUNE

/%1 0 SUINTER Ox £EROD

/%2
/i3 -

Liren)
LR B
/a4t L

TEXT

"
.

A=JUL =70

/START T0 PACK C.R,
/FINISH C.R,

/INITIALIZE "TEXTP®
/SETUP CURRENT LINE

JRFAI FIRST CHARACTER,
JINIT PUSH=-DOWN=LIST

/IGNORE LEADING PLANKS

/UL0ES THE LINE BFGIN WITH 1-97
/ILLEGAL GROUP ZERO USAGE

/NO

/YFS,STOP INPUT MUMENTARILY,
/UISABLE TRACE FOR REPACKING
/REAN THIS LINF NUMBER

/TEST FOR SINGLE LINE

/ILLEGAL LINE NUMBER ON INPUT

/SET POINTERS

/SAVE LINE #
/(X=MEM)
/IGNORE SPACES AFTER LINF NUMBER

/READ 1ST AFTER LINENO TERMINATOR,
/SAVE TEXT AND RESTORE OATA FIELD
/TEST FOR END OF INPUT STRING

/REMOVE OLD LINE; IF ANY,

/INSERT NEW LINE

/PROCESS IMMEDIATE COMMAND,

/CHECK NEXT LINE (X=Mbr)
/END UF PROGRAM?

/YES

/SAVE NEW LINE NO,
/START NEW LINE

/PROCESS OTHFR COMMANDS

LINE BUFFEF FOR™MAY®
In LAST
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326
327
328
329
359
391
352
533
354
3352
335
307
3313
339
344
341
342
343
344
345
346h
347
344
349
354
351
352
353
3Ih4
355
3bo
357
353
359
1Y)
361
362
363
3Ing
305
36b
3n?7
358
36y

w3y
w3Ne
nw3a7
%318
vail

=512
V313
“314
v315
316
w317
329
w321
w322
w323
n324
6325
?#326
w327
n339
7331
332
w333
“334
335
U336
"337
A34v
341
w342
©®343
344
w345
n346
h347
w359
w351
0352
¥353
V354
Vw355

5/69 nswwsuzasn

v d
716
7606
Tuvo
57t

A
4571
1225
3141
4511
€114
5S74%
47¢6
4572
45¢v6
43556
716
11727
Tua4
4556
1143
7490
3141
3143
1164
7454
%347
4529
74
1143
3143
1164
n3e7

5351

2141
1143
765¢
4522
5361
5712
5361

XnTL&,

/

PALLR vial A=JUL=7¢ 11:38 PAGE 8
4 /ROTATE AC LEFTY 6

CLL RIL

RTL .

w#TL

JMP T XKTLA

/PRUCESS A LINE MUuMREN = "GETLA®

XGETLN,

GeX1T,

GIESTA,

v

SPMUK

TAL Faviyr ZINITIALIZE TO SINGLE LIME

NCA NALSHK

SORIC /TEST FUR A SIGN
SwLIST=-1 :

JMP OEVLWN /EVALUATE IN FLOATING POINT

JMG T THPINT /JFIXED POINT: GET GKOUP

TESTN

GElC /G0 PAST , IF THERE

JMS GEG /GET 1ST STEP DIGIT

CLL RIL /MULTIPLY RY TEN

Tafr SORTCON

RAL

JIMS Geo /GET 2MY STEP NIGIT

TAo | INEMU /COMK [ ME

Sha

NCe NAGSK /MUST Re GROUP

PCA L1IwEMY /SAVE STEP NUMRER

TAD DECabim /GROUP

SNA

JiP GIESTA /GRUUP i MUST dF "alL"

RTLG /CONSTRUCT LINE NUMZER

RAL

TAD LINENG
DCA LINENU

TAD ReCNUM /TEST FOR LEGAL GROUP

AND C77069

JMP - +8

15# NAGSW /SET TO "ALL"

TAD LINENY /MAKF SURE LINF # IS ZtRO

SNA (LA

TESTN™ 70K; TEST FOR EXTRA DIGITS

JMP LNERR /UDOURLE ,» ILLFGAL . ©, OP G,>15
JMP 1 XGFTLN /70K

JMP O LNERR /TNQ MANY BIGITS
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374
371
372
3/3
3574
375
3/6
a77
$/o
379
KRETy)
$n1
342
REK]
RL:X]
Blal-]
346
3n7
3ng
39
RN
391
s92
33
34
595
396
3v7
398
399
4avy
41
492
4u3
494
4015
416
qu7
418
409
419
411
412
413

356
vi3s7
w364
#3611
v3n2
V363
364
V3ES

w366
v367

n37¢¥
w371
“372
373
U374
©“375
0376
V377
409
vavy
402

‘4¢3
“A404
V4¥S
v4¢6
va¢7
410
411
412
413

"414
#415

5/69 teamnvozs

vovd
3143
4522
4526
5831
45v6
1127
5756

6U1¢
7766

45vi1
1641
4452
4563
1445
7649
5361
44v7
7069
226¢
so014
Jel4d
20615
v
4459
1413
3164
4452
5613
332

577¢
5773

e,

Lot e,

11777
[wPinT,
Cl70v,
/11777

ZeVALUATE & LINE NUMBER

Evi o,

17777
F1iF,
FPiep,

PALLY V141

[
NCaA LINEMU
TesIN

FrEOy

JrME O CeEXxIT-1
GET1C

TAL SuxT(Oaw
Jhr 1 Get.

Neefng
7760

FusHd
FVAL
Fix
Pusda
TAL FLACY
S£4 (LA
JME LNERP
FENTY
FNK
[T
MYy 1
FMY 1
FSkF 1
FexT
MEGATE
FUF A
nea
FIx
JMP T .41
CEXIT

FLAKGP
Fier
Fiee
FrieP

(AR

FLTEN
FLETEN

A=JuL=7¢

/GFT A STEP

11:886

DIGY?

/UOURBLE PERIODS

/NOLIGIT
/LIG1T,

PASS |7

ZEXIT vITH vaLUE

T FLOATING
/GET VALULE

/GET LROUP &

/7100 bIG
/GET STEP #

POINT

PAGE

9

/THIS GIVES =(FRACTIONAL PART)

/KILL ANY ROUNGUFF ERROW

/KFSTORE GRUUP

/RANGE UF ACCEPTIBLE LINF NUMBFRS =

JHAGSW:

JuRMUP=pun
JLINF=4umy
/ALL=viiv]

1.1 Tu 15.99
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414
415
416
417
418
419
420
421
422
423
424
425
426
4?27
428
429
430
431
432
433
434
435
436
457
438
459
449
441
442
443
444
445
446
447
448
449
458
451
452
453
454
455
456
457
458
459
469
461

¢416
417
420
1421
422
423
w424
425
V426
ve27
€430
431
432
"433
€434
0435
#436
0437
2449
2441
w442
7443
?444
0445
@446
0447
c458
451
0as2
4453

6454
%455
¢456
P457
6460
2461
w462
7463
6464
7465
v466
w467
479
na71
V472

5/69 Sessstane

4515
1145
4503
45¢4
o017

4504 |

914t
1141
771¢
5254
4516
5273
4501
e613
1595
P14y
1545
7450
5262
7083
3154
1141

7740

5253
1554
4524
5262
1554
3143
5223

4516
4526
450%
r613
4585
niag
4565
ev17
1413
3145
4565
5266
5672
5216
no616

- /RECURSIVE OPERATE,

DU,

DGRP,

DGHPL,

rrrrs
DYONE »

DCONT,

PALLR

via1

B=Jut =78 11338 . PAGE 18

EXECUTES, OR CALL

GETLN JEXECUTE ONE LINE, A GROUP,OR ALL
YAD PC /SAVE ADDRESS
PUSHA 70F CURRENT LiNE
PUSHF /SAVE REST OF THIS LINE
TEXTP  7ADDRESS OF TEXY POINTERS
PUSHF /SAVE NAGSW3S CHAR; AND LINENO,
NAGSH
TAD NAGSH FCHECK DATA FROM GETLN,
SPA CLA -/SKIP IF GROUP OR ALL —~ — - - -~
JMP DOONE /00 ONE LINE
FINDLN /7INIT FOR CROUP AND SET THISLN-
JMP TGRP?
PUSHJ JEXECUTE OBJECT LINE AND SET-PE,
PROCESS=2
POPF /RESTORE - THE DATA - -
NAGSH
TAD 1 PC /CHECK FOR ENB OF TEXT (X=MEM)
SNA -
JMP DCONY “/ALL OONE - -
1AC
DCA PTY © /SAVE POINTER TO LINENO —
TAD NAGSH /CHECK FOR GROUP
SMA SZA CLA
INP L +4 700 ALL
TAD 1 PTR /TEST GROUP (XsMEM) -
TSTGRP .
JUMP DCONY -/NOT IN GROUP - :
TAD I PTY /READ NEXT LINE NO, (X=MEM)
DCA -LINENO
JMP DGRP /CONTINUE THE SUBROUTINE
FINDLN /FIND THE LINE
ERROR2 - /NU SUCH LINE NUMBER
PUSHJ JEXECUTE IT
PROCESS
POPF /RESTORE CHAR
C NAGSH - e
POPF JRESTORE TEXT POINTERS
TEXTP : -
POPA /RESTORE ADDRESS OF CURRENT LINE.
nCA PC
TSTERM /G0 TO TERMINATOR
JMP =1 .
JMP 1,42 /END OF DO, CONTINUE PROCESSING
JMP D0 /COMMA, NO ANOTHER
PROC



/azuzan FOCAL, 9/69 sezsnencs

4n2
4n3
464
405
4n6
407
468

w473
474
1475
va76
va77
21" ]

1146
301t
1411
4524
4526
5232

TukE?2,

PAL1® vViai

TAD THISLW
BCA xKT
TAD 1 XRT
TSTGHRP
ERRUKZ

JMF GRPY

6=JUL-78 11:38 PAGE 11

/TEST FOR GOOD GROUP NUMBER,

/N0 SUCH GROUP NUMBER



o Jenssss FUCAL,

- 469
470
471
472
473
474
475
476
477
474
479
43¢
481
452
443
404
415
406
487
488
409
499
491
492
493
494
495
496
497
498

499

500
s501
562
513
514
505
5486
507
548

- 579
519
511
512

501
ns5a2
w593
(-T2
4121
w506
“5a7

wS1e
v511
n512
9513
"514
515
516
v517
w529
n521
w522

$523
v524
”525
3526
»w527
"53¢
%531

w532
w533
w534
©¥535
w536
0537
w549
2544

- 0542

3543
n544
0545
n546
nh47

5/69 zszannsza

fovd
3332
7048
431¢
1332
3416
5701

208
1419
3013
1213
3016
1013
7141
1155
7634
4526
5710

oy
72¢1
1323
43ny
1723
3323
5728

Y]
72449
1732
3¥it
2332
1266

43190

1412
3416
1411
3416
1412
3416
5732

/PUSHUORN LIST

/
XPUSHA,

11777
PCHR;

11777
XPUSHJ»

11777
PU2,

PAL1YK

l/\

nea
CmaA
dMS
TAD
LeA
JMP

]
TAD
DCA
Tan
pea
TAD
cLt
TAl
S#L

E RKOK

vial

CONTROLS

PL2

PCHK
FUZ2

1
I

XRTS
XPUSHA

PULXR
POL XK
FOL xR
XRTS
POLXF
CIA

LASTYV
CLA

JMP 1 PCHK

¢

CLA
TAD
JMs
TAD
neca
JMP

¢
cLA
TAl
nca
15%
Tab
Jms
TAD
DCA
TAD
nca
TAD
nca
Jup

T1AC
XPUSHJ
XPUSHA

I

XPUSHJY

XPUSHJ

I

XPUSHY

CMA

1

PD2

XRT
FD2

M3

PCHK

I

1
1
1
I
1
1

XRT
XRT3
XRT
XRT3
XRT
XRT3
Pu2

&=-JUL-70 11:38 PAGE 12

/PUSHDOWN THE AC - “PUSHA"
/SAVE AC

/BACK UP POINTFR

/CHECK CORE USAGF

/SAVE

/INC IN AC

/DUPLICATE POINTER

/STORAGE FILLED BY PUSHUOWN LIST

/RECURSIVE SUBROUTINE CALL - "PUSHJ™
/SAVE RETURN

/(PUSHA)
/TO NEW ROUTINF

/SAVE A FLOATING PT NUMBER =~ “PUSHF"
/COMPUTE ADDRESS

/BACKUP THREE

/SAVE 2 WORDS



/exenne ri) AL, §5/6Y zasscitsas PAabLl@ V141 A=JUL-78 11:38 PAGE 13

518

%14 558 @YY RN R /RESTUKE A FLOATING PT # - "POPF"
51% U551 7240 (LA (MA

516 w552 175¢ TAan 1 PD3

“17 553 2950 1S# rLY

—wla S554 Tl NeA xwT

~14 L5 141y Tar 1 PuLak

LYY v“hh6 2411 ner 1 OXRT

521 V557 1413 Tati 1 PupaR

n22 <hety 3411 nes 1 YwT

28 1ee1 1418 TATG 1 PULXR

a4 wS5e2 2411 Ca 1 XRT

525 W563 &7%4 JuP T PD3

576 /

hel Z1%PUT LONTROL CHARACTERS

524 w564 #2112 INL ST, IHAR /b A SRESTART

99 h65 g2z IGNOR®A /b L F,

had 566 223 1GHOR+4 /uFLL

591 V567 ¢e17 1GrOR /L F . =IGNURED

532 “HT78  w23¢ ThRETM /C.R,=TERMINATE INPUT

533 /

534 JLIST OF FUNCTIUNM ADDRESSES

535 w574 zuvd FaTakbky XAKS /ABSOLUTF VALUE

536 a%72  7HsS FSGN /SIGN PART

537 »573 1156 Xiny /INTEGFR PART

538 7574 114> XuYS /FDIS=- UISPLAY Y AND INTENSIFY
53y =575 78%1 FRAN /RANDUM NUMBER

540 576 1153 Xuxs /SE1 X-CNORDINATE FOR RISPLAY
541 577 2414 XAlC /READ ANALOG-DIGITAL CONVERTER
h42 S6n8 2735 FrkRSs  /ATN THESE ROUTINES NOT IN PACKAGE
543 nenw1 2735 EKROKS  /7EXP

544 new2 2735 ERROES  /7L0OG

545 63 2735 EkkOKS  /SIN

546 nevn4 2735 FKROKS /L0S

547 neR5 7462 FSOT /SQUARE ROOT

S48 vens 2735 EKRURS  /NEW= USFR-DEFINED FUNCTION
549 /

554 nea7 7472 ME, -3ve /USED HY TESTC



/evssns FOCAL, 5/69 tesvstxsn PAL1IPR vial

551
592
553
554
555
556
557
558
559
560
561
5602
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

7610
w611
ne12
w613
v614
w615
w616
ne17
nezw
#621
n622
nea23
0624
n625
w626
0627
n630
631
V632
n633
n634
né63s
#636
©ne37
n648

451%
4516
4526
1146
3145

4506

4511
pns7
5512
4511
114¢
5215
1142
4503
4506
4511
2002
741¢
5226
4521
1413
4518
n755
n2u6
4526

po2e

J7PRIMARY (ONTROL

GOTO, GETLN

6-JUL-70 11:38 PAGE 14

AND TRANSFER

/READ THE LINE NUMBER RENUESTED

FINDLN /LOCATE IT AND RESET TEXTP
FRROKZ /NOT THERE OR A TIGHT LUOP,
TAD THISLNW /SFT PC
bCA PC
PROCESSIGETC /TEST FOR END OF LINE
PRrROC, SURTC /FIRST CHARACTFR READY = USE PROC
CCR-1
PEL; POPY 7EX1T “PRUCESS™
SURTC 7IGNORE SPACE ; ,
GLISTe1
JMP PROCESS
TAD CHAR /SAVE COMMAND CHARACTER
PUSHA
GETC /G0 TO TERMINATOR
SORTC
- YERMS=~4
SKP
JMP -4
SPFNOR
PUPA
SORTJ /GO DO COMMAND
EOMLST-¢
COMGO~COMLST
ERROR2 /ILLEGAL COMMAND
11477 .
COMMENTS%PC1 /ALSO IS CONTINUE



/eeexse FOCAL,

582
583
584
585
586
587
508
589
594
591
592
593
594
595
596
597
598
599
6N
61
612
6V3
644
665
6V6
607
618
649
61iv
611
612
613
614
615
616
617
618
619
624
621
622
623
624
625
626
627
628
629

641
*642
V643
V644
645
646
647
w65y
n651
7652
653
654
V655
4656
v657
we6Y
0661
nes2
3663
n664
w665
666
v667
w674
n671
ne72
673

Ho74
w675

V676
w677
V70d
w7e1
n702

703
w74
n7@y
vi7e6
w77
w719

w711
w712

5/69 sessascen

4711
4515
2151
4516
5274
1143
7640
4514
4566
4512
1142
1665
7640
5251
1546
7459
5303
70t
3154
1141
7704
1554
4524
5276
1554
3143
5244

1146
5200

1141
7750
53v3
4512
5271

4712
3151
4565
59115
5216
5241

2435
2443

FUUTPUT

WRITES

WIESTZ,

WALL:

1t/
HFESTL

11777
WX,

11777
WEXIT,

17777
WIXS;
WiX=,

PAL1R vidg

COMMAND TEXT

JMS

1 WTXS

GETLN

1s2

DEBGSW

FINDLN

JMP
TAD
SZA

WTESTG
LINENO
CLA

PRNTLN

GETC

PRINTC

YAD
TAD
SZA
JMP
TAD
SNA
JMP
1AC
NCA
TAD
SMA
TAD

CHAR
MCR
cLA
=5
1 THiSLN

WEXIT

PT1
NAGSW
CLA
1 PT1

TSTGRP

JHP
TAD
DCA
Jmp

TAD
JMP

TAD
SPA
IMF

PRINTC

JMP

JIMS

WX

1 PTq
LINENO
WRITE+3

THISLN
WIEST2

NAGSW
SNA €LA
WEXIT
WaLL

1 WTXR

PCA DEBGSW
TSTERM

JIME
JmP
JmP

-1
FROC
WRITF

TXTSAV
TXTRES

6=-JuL =70 11:38 PAGE 15

/SAVE CHAR AND TEXT POINTERS
/SET LINENO

/UISABLE TRACE

/SEARCH FOR LINE NUMBER

/NOT THERE QR GROUP

/PRINT LINE NUMBER AND A SPACE,

/PRINT TEXT OF A LINE,

/SKIP IF END OF LINE
/TEST FOR ENB OF TEXT-(X=MEM) -

/WRITE FINISHED

/SAVE POINTER TO LINENC OF NEXT (X-MEM) -

/7 (X=MEM)
7TRY NEXT LINENO FOR GROUP, -

FSET LINEND (X=MEM) R
/INIT GROUP PRINTOUT

/SKIP IF ALL

/PRINT C,R, AGAIN

/RESTORE CURRENT LINE
/RFESTORE TRAEE -

/END OF WRITE
/CNMMA, MORE TO WRITE



~7esswes FOCAL, 5/69 nsnsnuzns PAL1H vial h=JUL=70 11:38 PAGE 16

638

631 Bw713 Puie XTESTC, @ /TEST THF NATURE OF THF NEXT ALPHANUMERIC - "TESTC®
632 w714 452% SPNOK /IGNORE SPACES

633  A715 4511 SORTC . /TEST THE VARIABLE TERMIMATORS
€34 v716. 2vvdH TERMS-1

635 V717 R713 JubP T ATESTC /YES - SORTCN IS SET

636 720 2313 157 XTESTC

637 w721 4522 TESTN

638 n722 %713 JMP 1T XTFSTC /. (PAKT OF NUMHBER)

639 w723 741v SKP /0THFR

649 724 %713 JMP 1 XTESTC /NUMRER

641 A725 1142 TAD CHAR /TEST FOR "F"

642 n726 1217 TAU MF

643 n727 764¢ SZA CLA

614 ®”738 2313 157 XTESTC /NO

64> w731 2313 15# YTESTC /RETURNS:

646 w732 %713 JHP 1 XTFSTC /TERMINATOR;NUMBERFUNCTION; OTHER
647 11717

Gal w733 Luvi YSORTC, @ /SORT CHAR AGAINST TABLE = wSOKRTIC™

649 w734 1738 ) TAD 1 XSORTC

658 w735 3uje NCA xKT2 /71ST ARG IS LIST-1

651 4736 1412 TAD T XKT2

652 %737 751v SPA /LIST IS ENDED BY A NEGATIVE NUMBEFR
653 v749 %872 JmE SEXC /2AND EXIT = NOT IN LIST

-4 “741  7val claA

655 w742 1142 TAl CHAK

656 w743 7649 S#A CLA /COMPARE

657 w744 %336 JMP -6

658 w745 1733 TAl) 1T XSORTC /COMPUTE INCREMENT : ¥ - N

659 746 7¢4¢ CMA

669 2747 19412 TAD XKT2

661 a750 3127 ‘ NCAa SUKTCN

662 w75t 7418 SKP /1ST EXIT = YES

663 %2752 2338 SEXC; 1S# YSORTC

664 w753 2333 1SZ XSO0RTC

665 vi754 735%uy cLA CLL

666 w755 733 JMP T XSORTC

667



sencenw FOCAL,

668
669
674
671
672
73
t74
675
€76
~77
78
679
6dd
[X-3 %
632
AH3
604

7756

v757
V768
»761
VIR2
. 7p3
77c4
vIes
ALY
w767
“774
@171
v.772
v773
774
“775

5/69 nnwsnnrzze

#3223
rave
-Ps11
v5v 4
o7
[ZS 1N
el
voZ4
fol4
Cary
Vsl
[Z83 )
[ZRYS]
[NV P4
817
Fole

CJIMLST,

FALLIR Vial A=JUL =78
/UOMMANY UECOUING LIST

823 /SET

Sun /FOR

311 /1F

Lv4 /uQ

37 /6070

In3 /UOMMENT 0% CONTINUE

31 /ASK

124 /1YPE

314 /LTERAKY

Ivns /ERASE

327 /WRITE

315 /M0ulIFY

321 /eUIT

327 /RETURN

i17 /UPTIUN

31 /HELLY

11:38

PAGE 17



/eecsee FOCAL,

605
680
687
6oB
69
&9
[
632
e93
644
695
1)
oY/
£

g

W

1

2
3
4
o
J6
17
)

NN NN NNN N T

V776
‘777
1vry
Lvivl
1A D
1403
194
i)
193¢0
1987
191w
1¢11
1412
1913
114
1115
1410
1017
1h2e
1121
1422
10423

5769 secsntsssn

1511
1022
7414
4526
a5,
16v ¥
45v6
1145
7718
5622
4565
52149
579
1045
7650
5622
4565
5216
5713
5622
no61e
nese

PAL1f

vial

A=-JUL=-T7¥ 11:38

7CONNITIONAL TRANSFER PHNCESS
/ 1F (EXP) A,H,C

[fl

PLOTO,
PLPK;

SURTC
PLPR=1

Sk

t KFOF

PUSHJ
EVAL -1
GETC

TAD FLACY
SPA CLA

Jup 1 Pe0TO
TSTERM

Jmp -1

JMP [ PRCP
TAD FLACY
SNA CLA

JuP 1 PGDTO
TSTERM -
LIS

JHP | PKCF
JNP 1 PGOTO

60T

259

/LOOK FOR L-PAR
/NO ( AFTER IF
JEVALUATE EXPRESSION

/PASS )
JTEST FUR =,0,+

/NEGATIVE, USE 1ST REF
/8 OR POS, GET TO NEXT

/7: OR CR, CONTINUE SAME LINE
/COMMA, SEE IF @ OR POS

/2ERO, USE 2ND REF
/POSITIVF, GET TO NgXT

/73 OR CR
/COMMA, USE 3RD REF

PAGE 18



/esasnas FOOCAL,

749
719
711
712
713
714
715
716
717
78
AR
724
771
722
723
724
72%
726
727
778
729
7 594
7351
752
743
754
735
756
757
738
739
749
741
742
143
744
745
746
747
748
749
79N
o1

793
754
799
736

1424
1425
1926
1027
103¢
143¢
1432
1433
1434
1435
1436
1437
1449
1041
1442
1443
1044
1945
1046
1947
1959
1451
1452
1953
1454
1955
1456
1957
1668
1461
1262
1463
inh4
1465
1466
1367
1472
1071
1872
1¢73
1974
1275
1976
1477
1199
1191

5/6G tassasunsn

1624
4511
144
4521
4511
2v24

7416

4526
1154
3332
a5v1
jo04Y
44v7
67352
421"
4565
4526
57n3
1332
a5#3
4501
161
4565
4526

5317

4504
20354
45v.1
161
45u,4
2034
4724
4456
447
1732
6732
2569
faBNY
1813
1322
3332
1732
7710
4450
1045
77a0
5328

PAL1@ V141

6~JUL=-7¢ 11:38 PAGE 19

/ASSIGNMENT AND LOOP CONTKOL

StT=,
FURr,

SFINAL,

FUoanT,

PUSHY
GETARG
SPNOR
SURTC
TERMS+17-1
SKP
ERROR
TAT PT1
nCca P12
PUSHJ
EVAL~1
FENT
FPT 1 PT2
FexT
TSTERM
ERROR
JME | PREOP
TAD P2
PUSHA
PUSHJ
EVAL
TSTERM
ERROR
JMP ONEINC
PUSHF
FLAKNG
PUSHJ
EVAL
PUSHF
FLARG
JMS 1 FTXS
FLOAT
FENT
FAD 1 PT2
FPT I PT2
FSB 1 FLARGP
FEXT
TAD PULXR
TAD PINC
NCa P12
TAD 1 PT2
SPA CLA
NEGATE
TAL FLACHY
SMA SZA CLA
JMP FEND

/GET POINTER TO VAR,

/SEARCH FOR 2

JLEFT GF = {N ERROR: ®fQR" OR "SET"
/SAVE VARIABLE POINTER
JEVALUATE INITIAL EXPRESSION
/SAVE INITIAL VALUE

/CHECK TERMINATOR -

/PROMABLY EXCESS R-PAR

/3 OR CR: THIS IS A SET3 CONTINUE
/COMMA, SAVE LOOP VAR POINTER
JEVALUATE SECOND EXPRESSION
/CHECK TERMINATOR

FEXCESS R=PAR OR BAD TERMINATOR
/i OR CR, THAT'S ALL (INC=21)
/COMMA, SAVE INCREMENT
JEVALUATE FINAL EXPRESSION
/SAVE FINAL VALUE

/SAVE CHAR AND TEXT POINTERS
JFLOAT A 2ERO TO START

/COMPARE LOOP VAR TO FINAL
/LOOP VAR

/FINAL

/CHECK SIGN OF INCREMENT

/BACKWARD EOUNTING

/LIMIT REACHED OR EXCEEDED



/evesow FOCAL, §5/6Y mesgnczsa

757
-4
729
7nd
7n1
72
i~3
7n4
7r5
7m0
77
708
769
772
771
772
773
774
775
776
777
778
779
704
781
742
703
704
745
786
787
768
769
794
791
792
793
794
795
796

1112
1193
114
1175
t1vo
1147
1110
1111
1112
1113
1114
1115
1116

1117
1120
1121

1122
1123
1124
1125
1126
1127
1134
1131
1132

1133
1134
1135
1136
1137
114¢
1141
1142
1143
1144

45v1
#0106
4725
annrs
2444
4515
Wwedd
1418
33482
1323
1013
3v1d
5264

454
1578
5264

o1l
7765
2435
2443
1vvs
1v13
3613
65112
Cerd

0246
2245
n242
f241
7243
p244

0240

w254
n273
n215

11777
NAE NG,

/11717
PINU,
M1z,

Fixs,
Fixyx,
Frhy,

P12,
17117

PALL1 via1

FUSKHJ
Pruyl®
JdMs 1 Fiyw
[Ev1ag 3
Ak
PLHE
rLAC
POFA
nca Flez
TA mM13
TA" FULXK
NCA PULXK
JRP FCONT

PUSHF
FLIGNE
JME SFInAL

11

-13
TXTSAV
TXTRES
TAD F13
TAlY PULXF
ner PoLxr
PUFJ

‘.

A=JUL=-70 11:38 PAGE 20

/NOT YET, DO ORJFCT STATFEMENTS

/RESET TO REGIMNING OF 0nJd, STMT,
/KESTURE LIMIT

/RESTORE INC
/RESTURE LOOP VAR POINTED

/PUSH DIOWN ALL OF AROVE

/N0 TNCREMENT GIVEN, SET T9 1

/END OF LOOP
/REMOVE VALUES FROM PUSHNUWw LIST

/ASK/IYFE SFECIAL CHARACTERS

ALIST,

GLIST,
TLIST,

246 /4
245 /%
242 7
241 /°
2434 /%
244 /%
24v /SPACE
254 /o
273 /3

215 /C.K,



/ansnas FOCAL,

797

2T YIX

CEX NIV S G

33
>

1145 -

1146
1147
1154
1151
1192

1155
1154
1155

11%6
1157
1149
1161

1162
1163

1164
1165
11€6
1167
1174
1171
1172
1178
1174
1175
1176
1177
1208
1201
1202
12¢3

12¢.4
1275

S/6y wazestsayp

4452
6vi6d
728
1501
[N}
741w

44%2
3561
w5

4452
7¢vd
521
Vo

1252
1210

1024
1¢24
v776
V416
?61¢
nezv
12v6

12¢7

2735
2226
v64d1
1278
V177

1554

6446
3274

3040

3u65

/5T Y Enp

XJY >

/5t 1 X
YuXxn,

/
/lant Ty
XL,

Xy
/11117
TLisTS,

PAlLL L0 viaq s=JUL =7y 11:386

INTERSIFY THE POINT
[
[
[N
TAn e
(3R]
SHe

VA LS

JUXL DIx

Flx
nea yo
FETUiN

/7(OXxL)

bOINTELEF PART
Flr

cLe

“pturw

TAiaa v

TasK /U.n, = BUTUMATIC GUNTE MATCH

Jutimb ANy PO TE RS

R,

/11777
FACLSZ,»

St

Fur

1F

o

[ Y]
CUSFENTS
ASn
TYre

L T«RARY
tR8SH
WRITH
MG LR Y
STeRT
FETRN
OPTIGN
FeLLO

FGLUES
KUK

"aht 2%



s/asnzas FUCAL, 9469 vesnnncas

s
[sB ]
kapn
b4
Kay
K43
ra4
hdab
4o
nd7
x4y
649
rHn
K91
hop
o3
B4
3]
uhe
nn7
tHa
(Al
non
]
HnP
hed
hh4
ey
ot 6
-t 7
net

7249
3131
Jint
45140
1132
n426
2131
52¢7
4501
1414
4636
1233
4512
46726
4037
52v6
3346

451
1oL}
4505
4526
0272
4640
Senl

2435
L4643
2365

ZAMPUT=UNTPUT STATEMENTS

Adk,
TYFL,
TASH,

TasncL,

INTEFE,
/7777
TYPL?,

cuL,

177117
TixX1s,
TIXTH,
Culs,

PALL1R viai

CLA CMA
DCA ATSH
NCA DEBOLSK
StkTy

ALIST=1

&=~JUL -74 11:38 PAGE 22
/REMEMBER WHICH CALL,

/RE-ENABLE THWE TRACE
/SPECIAL CHARACTER?

ATLIST-ALIST

1S7 £1Sw
b TYPED
PUSHY

GCLTARG
JrS 1 TIxTS
TAl: cOL
FRINTC
JMS T INTERP
JrS 1 TIXAR
JrMF o ASK
INTASK

FUSHY

EVAL
TSTekM
ERROW
272
JMS 1 0uTsS
JHFE TYPe

TXTSAv
TXTKES
GUIPT

/1EST QUOTE SWITCH

/00 ASK3 SETUP PT1L

JPROTECT TEXT

/TYPE COLON

/{CLA) TO SUPPRESS =:%

/CALL INPUT COMVERSION ROUTINE

/KESTOKE TEXT
/CONTINUE PROCESSING

/00 TYFE

/6AD TERMINATOR IN »TYPg»

/PRINT



Jesarae FUCAL

boy
nlé
n/1
w72
n/3
n/4
r/5
/6
/7
n/8
n/9
[aRAR7}
hol
e
B d
roq
noo
he6
en7
“n
Hew
Ry
[}
[
nyil
red
)
nh
ey
nin
By
1]
Guiq
G Q2
wvd
G- 4
s

1241
1242
1243
1244
124>
1246
1247

12%d
1251
122
1259

124
1295
1256
1257

1268
1261
1262
1263
1264
1265
1266
1267
1279
1271
1272

5/69Y necsrwvess

2151
45v 6
as14
14+ 4
7555
4512
w242

1vb9
4512
4506
s214

ieeu
45487

1v15 -

eer1

1426
4a0/2
1104
Jvnl
4572
45vi6
4672
1164
3143
5216
[Y72%"]

batie viay

TLisT2-1

6= UL=T78 11:38 FAGE 23

ZU1SABLE TRACE
/1YPE LITERALS

TLISTS-TLIST?

TuvuTs,  1S# LERGSW
GETC
SUKTJ
PREINTC
JME Twu0T+1
1/1777
TUKLF Tal; €CCh
PRINTC
Tasna, Cel1C
JME TASK
1177

TewLbzs TAI CCK
JMS [ OuTutEv
TAl Ceve
JME TCRLF+1

/51 ASH=CR,LF,

/MOVE TU NEXT CHARACTER

/SFLAT=Ch

s/ULLAY FOR C,R,

/b DERLSw= ¢ EMABLE FLIP-FLUF ®"UMPSW"
/ ¥v: LISARLE AND RETURN ALL®?2?™ ' S,

J1F DrMkSwk = ¢ TRACE UON,
/ #ic: TRACE OFF

IF ENABLED

/1 +Th = 6 ¢ PPINT TRACE,

CtTC

IMS 1 InTu
TAL bECHNUM
Bea TOTulG
TESTM™

CETC

JMS 1 INTu
TA DPECWIM
nea 1rece
JMP TASR
NeECINT

Tiuie,

IvTo,

/PASS FERCENT SIGN
/RFAD FORMAT CONTROL: "%7,3%
ZINTEGER PART (TOTAL DIGITS)
/GET PAST , [F ANY

/RIGHT-HAND PART (DECIMAL PLACES)



/ensnns FOCAL,

9v6
97
yvig
vy
914
911
Y12
913
v14
u1s
916
917
913
919
WA
921
922
7R}
9’4
975
926
927
9’3
99
9354
931
9352
9483
954
9355
9356
937
934
939
9440

12738
1274
1275
1276
1277
13v4
13v1
1362
133
13¢4
13¢5
1306
1347
13514
1311
1312
1313
1314
1315
13516
1317
1329

1321
1322
1323
1324
1325
1326

1327 .

1339
13531
1332

5/69 cesesenny

4515
4516
4526
1134
3vle
3130
1143
7459
8275
3411
1v1y
3153
4549
361
2151
4506
4512
45149
©was7
1322
454 ]
5312

1134
79vn1
3410
3136

4513

4519
ans53
1322
4507
5325

/5EAFUH

MU LF Y,

SUuwdy,

ScHak,

17777/

S3Ax,

SFOUNL,

Suiil,

PAL 1 v141

PULTINES

CETLN
Flsauln
EREQFY

Tab LuFw
nes axiN
et xCTIr
TA {InNery
SKA

JME MULLIFY+2
NCA 1T AXIN
TAh AXIn
NCA FACKST
JS 1 Iapev
nNea LISTI+1
1S7 CERGSH
CETC

PRINTC
SOKRTY

LIST3-1

f=guL=7¢ 11:38 PAGE 24

/REAT L INE NO,

/L00k 1T UP NO¥,

/NOT THERE = 8a0 COMMARD UNLFSS 7thku,
/SFET PCINTEKS

/FOR INPUT

/COPY THFE SAME LIwE
/CHECK For ALL
/ERRDK [N ARG
/{X=NMEVM)

/SAVE START OF NEw LINF

NUMBFK,

/RFALD THE TELETYPE INFUT STILENTLY,
/3AVFE SpARCH CHARACTER -

/NQ RREAKS, ‘
JTIYPF+TEST-F F,

/LOUK FUR MATCH

LISTGO-LISTS

PACKC
JME SCHAR

TAL) RUFR
1aC

NCA AXIN
neca xcTlin
READC
SOUKTY

LIST6-1

/SAVE NEW LINE,

/RESTAKRT-B,A,
/3T PCINTERS

/READN FrROM KEYROARD
/TEST

SRNLST-L1IST6

FACKC
JIME - SEOUMD

/PACK CHAK,
/MORE



/essaae FOCAL, H/6Y ssascuzecn PALLE vidl gl =78 11:48 VAGE 25

941

942 T1838 v SJkEy, @ /50RT AN RRANCH RQUTIME, = "SUORTU"
943 19384 7459 GRA

944 143% 1142 Taii (ivax /ASSUME CHAR [F AC=w

yas 1330 7w4l [

Yio 13837 3157 nea g /SAVE S0RT [Tew

vd7 1840 17448 Tare v oSyela ZEIRST ARG IS LIST 1 FSy ank
van 1341 2548 15+ SUlrn 72AND TS INTRA-LIST LEMGTA
Q49 15042 3Awnll nea o xnx Ty

R 1048 1412 Talr 1 XkTp2

951, 1544 791w SPa ZeelISTS ENUED 8Y NEGAT(VE NUMREKSae®
9o/ 1245 53857 Jtr SEX /REAG VXIT

9h 1346 11%7 TAair T2 /FINIC 2DNRESS

$94 1347 7644 S£fh CLA

Uhn 1354 5543 It =5

yhn 1451 112 Tali ¥xTg /#ATEH FOUND,

9% 7 1372 1738 . Tere 1 Sukla

Yoo 1353 3333 NEA SURTH /S5ETUP KFTURN

959 13-4 1733 Talr 1 Sukfr

Gh 1355 3343 RCA SURTR

Go1 1356 7414 SKP

962 1357 2339 SeXx, IS7 SURTE /MATCH NOT FOUND,

9ry 136w 78ve rLe cLL-

Yna 1361 %783 JIME ] SpRTH /ETHRN TU CALL IMG SEGUEYCF,



/evenew FOCAL,

YobH
Y6o
Yo7
960
96
97
971
972
973
974
975
97A
977
9/
979
Y09
91
9P
9B s
Jo4
9ny

1362
1303
1364
1355
13%0
137
137w
1371
1872
1373
1374
1375

1376
1377
14ve
141

1442
1413

5/69 sssansece

45v.1
tove
4452
7141
7Jeay
1¢53
7638
5214
1434
4512
1446
5365
1376
1321
1312
1317
1510

7263
1341

TAH,

SHNLST =,

71777
LISTGUS

PALLLm

PUSHJ

Flx

CLL Cl1&
1AC

TADL TARC
SzL CLA
JMP TASK
TAD C24w
PRINTC
TAD FLAC
JMF TAH+

SHAK
SCHAR
SCONT
SCONT+1

INPUTX~-1
SGNT

viai

FVAL-1

TH

2
X

6-JUL-70 11:38 PAGE 26

/TABULATE TO A PARTICULAR COLUMN

/GET COLUMN NUMBFR

/ALREADY THERE OR PAST I7T

JTEST AGAIN

/'MODLIFY® CONTRUL CHARACTER TARLE

/B8, A, =
/FF, =
/BELL =
,L'F' =

1

PESTARY

CONTINUE

CHANGE SEARCHM CHARACTER
FINISH THE LINE AS BEFORF,

/C.,R. = FND THF MOUIFIED LINE HLRE
/FOUND SEARCH CHARACTEK



seeazas FOCAI, 5/6Y wusecexzasn PALIA V141 6=JUL=-70 11:38 PAGE 27

94= /rinn ur enTER A VARTAKLFE IN THE LIST.
937 :
Ynyd 14v4 4525 GeTARG, TECSTCM /FIRST LETTER OF ARG
Q9 14v5  #242 TLESTZ, #2442 /" .
9 1416 219 #2315 /C,R, = FUNCTION UK NUMBFR IS NOT AN ARG,
Y] 1447 a576 Frrur4q /BAU AFGUEMENT IN *FOR', *ScT', OR 'ASK!?
g 141¢ 7244 CLA (™A /"GETARG™ CAN CREATE NEw Vak,
9 1411 4543 GETvAR, PUSHA /UGETVAK™ WILL NOT
Yy 4 1412 31386 neaA XeTin /PACK INTQ ADD,
Quy 1413 4547 VALK
CED) 1414 4546 CeIC /SECOND LETTER
97 1415 4511 SURTE /TERMINATOR?
9un 1416 2nv> TERMS=-1
Yy 1417 222 JME 43 /YES
1 1470 1142 TAl CHAR /N
141 1471 ve71 AN+ 77 /SAVE 2AND LETTER OfF NAME
1Ay 1422 1185 TAI: AU
108 1473 ¢ov3 PUSHA
104 144 4511} SUKTE /IGNCORE THE REST
1ns 14725 2645 TERMS-1
1vvio 1476 5251 JiP L+
1677 1477 45ue GeTc
1vvn 14%4 5274 JHE =4 -
1v:d 1451 4523 TSILPR /LDOK FOR SUBSCRIPT VIA SORTCN
1v1 4 1452 %243 JHF GS1 /NOT SUBSCRIPTFD BY L-FaAR,
1111 1473 1134 TAr: LASTOP /SAVE LAST OPERATION
1wl 1454 4509 PUSHA
11 1445 451 FUSH /MOVE PAST L-PAR AND
114 1435 106%d FVAL-1 /EVALUATE THE SURSCRIPT,
1015 1457 4n26 Y /MOVE PAST R-PAR
1v1ls 144 1413 PUFA :
1v17 1441 31350 nga LASTOP /KECALL LAST OPERATION
1v16 1442 4452 Fix
1uly 1448 3524 6o1, NCA SUKS /SAVE SURSCRIPT
1nla 1444 1413 PUFA
1421 1445 3135 necA Aaulb /RESTORE NAME
1n22 1446 1134 TAD STARTV /SFARCH FOR VARIABLE
11238 1447 3154 6o, nca FI1
1n24 1454 1154 TAL PT1
192> 1451 3011 nca XKT
1n?2e6 1452 1154 TAl PT1
1027 1455 7v41 rla
112n 1454 1155 TAD LASIV /TFST FUR END OF LIST
1vzy 145> 7754 SPA SwNA CLA
1msu 1456 5267 JMP 52 /ENU SEARCH
131 14%7 1554 Tati 1 Pl1 /GET TABLE ENTRY
1via? 1460 7v41 cla
17548 1461 11s5 TAN AU
1vs4 1462 7059 SNA CLA

1vo» 1463 53812 JrHb GENUY /FOUND XX



/7#znnaw FUCAL,

1836
1037
1936
1839
1nd»
1241

142

1043
1044
1045
1e46
1047
1044
1049
1059
1151
1052
1053
1054
1055
1656
1057
1058
1059
1069
1261
1062
1663
1664
1965
1066
10067
1068
1869
1470
1871

1464
1465
1466
14¢7
1479
1471
1472
1473
1474
1475
1476
1477
15¢9
1541
15%2
1583
15464
15¢5
15¢6
1567
1514
1511

1512
1513
1514
1515
1516
1517
1520
1521
1522

1523

5/6Y sesszesns

1154
1144
5247
2413
4526
115%
1445
7141
113
7620
4526
1155
1144
3155
1135
3554
13724
3411
34112
3411
3411t
5320

1411
7641
1324
7649
5264
2913
12154
2194
5512

1575

G>4,

G52,

171777
[FV5

GS5 5,

1777
Py,

PAL LK V14l

TAD PT1
TAD GINC
JMr 653
187 1 PiLXR
FrEOW

TAl LASTY
TAL F18
LA CLL
TA FUL xk
SNL CLA
EhKUEY
TAD LASTY
TAl GINC
NCA LASTY
Tau Aul
nea 1P
TAl Su4s
nCA 1 XRT
ncaA I XY
s 1 XxT
NeA 1 Xn¥
JME GSh

TAD [ XKY
ClA

TAIY Suks
SzA (LA
JMP (5S4
1S# PuLxw
IS+ PlI1
1S PT1
PUPY

FLTZFER

6-JUlL -7y 11:38 PAGE 28

/TRY WEXT ONE

/VAK. NOT FOUND, CAv I MAKE ONE?
JUNDEFINFU VAR, USF1) [N FAPRFSSIOY
70k, AL THE VAKTARLF

/TFST STORAGE L IMITys

/UPDAYF THE LIST,

/SAVE NAME
/SAVE SURSCRIPI

JINITIALIZE VAR, TO #Exu

/eX1T

/E0URD NAME, TEST SUKSCKRIPT

/HRUNG SUBSCRIPT

/SET POINTER TO DATA



/essnnzr FOCAL,

1072
1073
1474
107%
1n76
1n77
1vn7a
197y
162
1vo]
1vn,
1nod
1084
114
1vhe6
1ed7
10K
1vsy
10v4
1n91
1092
1wy}
1h94
1ey>
1vYyn
10897
1n9n
199
11400
1191

1524
1575
1520
1527
1934
1531
1532

1533
1534
1535
1546
1537
1540
1541
1542
1549
1544
1545
1540
1547
15%¢
1551

1552
1553

5/6Y teneznaza

1>24
P
1142
1469
7664
S7¢4
45v 6
5075

Wrive
1142
1v64
7440
2988
1502
759
5354
1359
7>1¢
5859
3127
2338
Tov.6
5738

7764
Pil2

/1lGNOnt

SURY =,
XDPNOK,

117177/
/obr LF
YEESTw,

sMEEATT,

17/777
15T,
NIST2,

PALL vi41 ~=JUl =7y 11358 ratkE 29
LEAUTING SeAUR S = "SSP

lﬁn.anH

to mpa,

Sza CLa

N N A I

“eTe

A XSSP ]

cExl CHAWACTEK |8 A ryumpER

' /b TURNS T .5 UTHENG NUMBES = wTpoTae
Tarr Craw

Tar mretn /1EST Fur

Sra

IS XYFTESTN /it A,

Taie 1]STY /utMbabe 1C myn

~NA

JmE MITEXTT /T LAKCE

TAD MNTST? JCOMPAKE YO "¢

SEA

Jeb mTEXT /TOQ SHALL

DA SURTe N /F0UM) LIGIT, SAVE [T
I1S7 Xie 3T

fLa CLL

Jre TOXTESTN

2or=0]2

P21r7=060



/ensnane FQOCAL,

1102
1163
11v4
1145
1146
11v7
1174
11v9y
1114
1111
1112
1114
1114
111%
1116
1117
1110
1119
112v
1121
1122
1123
1174
1125
1126
1127
11728

1554
1555
15%6
1557
1564

1561
1562
1563
1564
1565
1566
1567
1579
1571
1572

1573
1574
1575
1576
1577

5/69 ssnszuzzs PALLY

1323
3145
14138
3157
5557

1362
1268
1241
1259
1254
3125
1252
1252
?615
P62¥

et
v
1A
PV
Vving

vi41

6=-JUL-72 11:38 PAGE 30

/eX1T FROM A *D0O" SURKOUTINE

/7(PC)

ReTRN,  TAD PO
DCA PC
xP0OPd,  TAL 1 Pulxp
hea T2
Jmp 1 T

=> 9

/KRFCURSIVE EXIT - "POPJ"

ZASK~TYPE CONTRUL CHARACTER TAHRLE

ATLIST, TAE
TINTR
TQuuT
TCRLF
TCHLF2
Toump
TASKA
TASK4
PROCESS
FC1

17177

FLTONE, 7021
2nne

FLTZ2FK, 20108
Ay
WA

746 =
% -
A
7y -
/% -
r8/-
/5P-
/-
/i -
JC,R,

TABULATION DELIMITER

FORMAT DELIMITER

LITERAL UFLIMITER .

CARRIAGE RETURN AND LINE FEFD |
CARFIAGE RETURN ONLY

DUMP THF SYMBOL TABLE CONTENTS
TFR~INATOR FOR NAMES
TERMINATOR FOR EXPRESSIONS
TERMINATOR FOR COMMANDS

- TERMINATOR FOR STRINGS-



Jeaesenr FOCAL, 5/069 ssesctsncz Pal 1 vial A=JUl.=78 11:38 PAGE 3%

112y JEVALUATE AN EXPRESSTUY WHICH -
1130 JIERINATES w]1T AN K-PAR,; GR C,R, ANN

1131 /JLFaVE TKE RESULT IN FLAC AND [N FLARG,

1152

11338

1154

1199

1136 16¥v 4500 GETC /MOVE PAST EXTRPA CHARACTER
1157 tovt 315 FVAL, NCA LLASTOP JEVAUATION CONTROLLER (CHECKPOINT ?)
1130 16V2  A575 TESTCE /TFST CHARACTER AND IGNORE SPACES
113y 16013 5215 JMP FTekMe /TFR¥[NATION

114w 1604 %332 JhP ENUM /NUMAER

1141 1665 53812 JMF FFURN /FUNCTION

1147 1606 4561 PUSHJ JLETTER OF VARIARLE

1149 1607 1411 L TVAR  /FIND Ok CREATF VAR[ABLE:ALSO StT PTyg,
1144 1610 49725 oPNEXT, TESTC /PT1=>ARG

1145 1611 s¢36 JME FTERMN ral

1146 1612 212 FCHULST,v212 /N=ERROR IN FORMAT

1147 16138 w377 “377 /F

1148 1614 45726 FRRORA /L = MISSING OPERATOR

114+ i .

1100 1615 4o5v 4 EfFur1l, PUSHF ZJIMITIALIZ2E RESULT TO ZERO.
111 1616 1975 FLTZER

11»7 1617 45ub POFF

1153 1624 2434 FLAKRG

11b4 1621 1169 TAU FLARGP /SET PT1.

1155 1622 3194 1ICA P11

115n 1623 1434 Tatr Mo /TEST FUOR UNARY OPERATIONS
1157 1624 117 Talr SURTCN

1154 162 7454 Sha

1159 1626 5241 JHMP ETERM /CREATE DUMMY FOR UNARY M[NUS
1164 1627 7¢¥1 1AC

1161 163v 765w SNA CLA

11602 1631 5373 JiE ARGNXT /IGNORFE UNARY PLUS

1164 1632 1127 TAL SURTER /TEST FUR NULL PARENS,

1164 1633 1v47v Tar v11

1165 1634 7714 SHA CLA

1166 1635 53538 JMP FLPAR /MIGHT BE AN L-PAR,

1167 1636 4523 E1FRYN, TSTLPK

11686 1637 7419 SK¥F

1169 164¢ 4526 FrREUKRS /UPERATOR MISSING BEFOKE PAREN
1174 1641 11727 FlErt,  TAp SURTCN /SET FROM "TESTC"-"SORTC"

1171 1642 3147 NCA Trlsny

1172 1643 1147 TAa THISOP

11738 1644 10674 Tair m11

1174 164> 7744 - Skba CLA /7END?

1175 1646 3147 NCA THISNP /UTHISOP™ FOUIV, TO END NF EXP,



/esssse FOCAL,

1176
1177
1178
1179
1184
1181
1182
1183
1184
1185
1186
1187
1188
1189
1199
1191
1192
1193
1194
1195
1196
1197
1198
1199
1204
1201
1202
12¢3
12v4
12¢5
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229

1647
1659
1651
1652
1653
1654
1655
1656
1657
1666
1661
1662
1663
1664
1665
1666
1667
1679
1671
1672
1673
1674
1675
1676
1677
1799
1701
1702
1763
1704
1705
1706
17@7

1718
1711
1712
1713
1714
1715
1716

1717

1729
1721
1722
1723
1724
1725
1726
1727
1739
1731

5/69 tsvesvace

7291
f147
1147
7441
3274
7891
7139
1134
1274
771¢
5314
1139
1331
3274
1674
3274
1139
7644
45v:Y
nv44
44¢7
(A1)
6568
[L14"]
116¥
3154
1147
1134
7650
5512
14138
3138
5247

4523 .
7410

5355

1134

4503
1154
3320
45¢4
auvo
1147
3131
4516
4525
5353
5332
5342
52vi6
2026

ETFiMZ,

FLOPF,

122444

EFAN,

ARGNXT,

norPTAaRL,
11177

PAL1M vVial

CLA 1AC
AND THISOP
TAL .THISOP
Cla

NCA FLOPR
1AC

AND LLASTOP
Tau LASIOP
TAD FLUPF
SPA CLA
JMP FPAR
TAD LASTOP
TAD OPTARL
fCA FLOPR
TAlr [ FLOPR
NCA FLOPKR
TAD LASTOP

- S#A CLA

PUPF

FLAC
FENT
[}
FPT 1 FLARGP
FEXT
TAH FLAKGP
CA P11
TAD THISOP
TAD LASTOP
SNA CLA
POPJ
PUPA
DCA LASTOP
JMP FTERM2

TSTLPR
SKP
JMP EPAR?
TAD LASTNP
PUSHA
TAD PT1
nca ,+2
PUSHF

(4]
TAD THISOP
NCA LASTOP
GETC
TESTC
JMP ELPAPR
JMP FNUM
JMP EFUN
JMP OPNEXT=2
OPTARS

a-Jul-7@

11:38 PAGE 32

/COMPARE PRINRITIES

/PUIORITIES ARF:

/CONTINGE

(t)s(2/),(+=)iPUT

ZEIND OPERATION FROM TARBIE

/TEST FOR END OF UATA
/GFT LAST DATA

INTO FLUATING AC,

J(FLOPK 1T PT1) +-a/4¢

/SAVE RESULT

/734?

7EXIT "EVAL®
/GET PRIOR OP

/COMPARE THIS OP

/TEST FOR SUB=-EXPRESSION

/GO EVALUATE LXPRESSION
/CONTINUE REAUING THE EXPRESSION

/SAVE "LASTOP",

/SAVE LAST ARGUMENT

/MNRY Tu COME

/RFAN 15T CHAR OF AN ANG,
/U0 SPECIAL CHFCK
/COULD RE LEFT PAREN

/N
/F
/L



/exasas FOCAL,

1234
1231
1232
1233
12384
1235
12386
1237
1238
1239
1244
1241
1242
1243
1244
1245
1246
1247
1248
1249
1254
1251
1252
1253
1254
1255
1256
1257
1253
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1278
1271
1272
1273
1274

1732
1733
1734
1735
1736
1737
1744
1741

1742
1749
1744
1745
1746
1747
1754
1751
1752
1753
1754
1755
1756
1757
1769
1761
1762
1763

1764
1765
1766
1767
1779
1771
1772
1773
1774
1775
1776
1777
2009
2041
20ne

5/09Y senantzen

45i:4
nY44
1104
2154
4473
454h
7was4
5214

3274
a5vo
4511
24D
53864
1274
7144
1142
5342
4573
4526
1127
45v 3
1134
45v:$
4541
1649
£S5y

1127
458
1136
4503
1274
45013
4523

4526

4511
1614
1413
4510
2207
6361
4526

Ealis,

11717
B,

FLPAK,

EPAKD,

/77
EHUND,

11777/

Pal 1y Viai

PLSHF

FLAC
TAair FLagGF
nea PI1
JeS 1 FIaeuT
Pl

FLAC
JuP OkeNex T

nca FLOPE
GeTC
Su-TC

TERMS =1

NRL N VR
Tar FLOPKF
CLL AL

Tat: CAAR
JMP FEUN

S TSHLPR

frkUR4

Tan SORTCHN
PUSHA

Tau LASTOP
PuUSHA
PUSHY

FVAL-1

JMP T ERURZI

TAL SURTCWN
PUSHA

TAD LASTOP
PUSHA

TAD FLOPP
PUSHA
TSTLPK
ERNUK4
PUSHY

FVAL-1

PUFA
SORTY

FNTABL-1

6=-JUuL=7¥

/T0 PROCESS A

11:38

MUMBE R

/SFT PRINTEFR AS FQR

/KEAD
/RFESTYFE

7eOnNT [HUF

/SET CuufF

/REAT FUMCTION NAME, (1,2,U%
/L0UR FUR TERMINATION CHARACTER,

/YFES
/NO

TexT NUMUER =>
THE AF

/MISH=¥ASH HASH Cule

/LOULE OPERATORS
JLEFT PARENS FOUN),

/SAVE DATA

PAGE 33

»SAVE AC
A vatlaglt,

(F71)

JEVALUATFE THF FXPRESSTin

3 LEeTTERS)

/SAVE *SORTCN', "LASTGP ', AN FUNC COOF

/5AVE FUNCTION COOF,

/MUST KE FOLLOWEN RY PARENS TU St

/YES

ARGUME T

/BRANCH ON FUNCTIUN CODESRETURN VIA EFUNZT,

ENTAKF-FnTABL
/ILLFGAL FUNCTION NaME,

FRRUK?
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1275

1276 29013 p241 241 /!

1277 2804 0242 242 ”

12786 2015 78256 256 /. =FOR INPUT NUMBERS
1279 266 TLRMSS, JTERMINATOR TABLE FOR *EVAL® AND *GETVAR'®
1249 240 0249 24v /SPACE @

12861 2807 4253 253 /4 1

1282 2010 G255 255 /=~ 2

1283 2411 6257 257 1/ 3

12064 2012 n2%2 252 /e 4

12685 2013 1336 336 JUP ARR S

1286 2014 11254 254 /¢ 6 L=PARS
1287 2415 1333 333 7L

1268 2416 0274 274 7¢< 10

1289 2017 P25t 251 ) 11 R-PARS
1294 26824 0335 335 7] 12

1291 2821 7276 276 ’> 13

1292 2922 P’54 24 /o 14

1293 2823 2273 273 73 15

1294 2924 0215 21% /C,R. 16

1295 2425 1275 275 73 TO END GETARG FROM *SET*
1296 2026 5554 OPTARS, FGT I PTY

1297 2827 1554 FAD I PTy

1295 2039 2954 FSE I PTy

1299 2031 4554 Fuv 1 PT1

13w 2032 3554 FMY 1 PTy

13v1 20338 1554 FPWw I PT1

13u2 11777

13013 2034 pORY FLARG, @ JUATA TEMPORARY STORAGF
13v4 2035 puid [}

13¢5 2836 (ovd [

1346 1111/

1347 JFOCAL TEXT FOR "HELLO®™ COMMAND

1348 2037 7056 HPT, 7656 /LT %) B.4;

130y 2848 6473 6473

131¢ W41 1749 1749 JUPTION KoTolsFs2sSs
13511 2042 1354 1354

1312 2043 2454 2454

1313 2144 1154 1154

1314 2045  (o54 n554

131> 20846 7254 7254

1316 2047 2373 2373

1317 29%4  vodwn 540 /ERASE ALL

1315 2051 177 *177

131y 2052  1%vu 15%46

1320 11717

1321 /A=SOLUTE VALUE FUNCTINN

1322 2053 1045 XAHS, TA: FLACH

1323 2ub4  771¢ SPA CLA

1324 2055 445¢ NEGATE
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1325 /CONTINUATION OF FUNCTION CALLS,

1326 )

13727 2056 1413 Frun3, FUFA /RESTORE LAST OPERATION
1328 2057 3138 DCA LASTCP

1329 20k 4417 FEMT

1583w 2e6l Tuvd Fivk /NORMALTZE FUNCTION KETURN
1331 b2 h2S4 FFT FLARE

1332 2068 ruira FEXT

1343 2064 1169 TAD FLARCP /SET POINTFR

1334 2865 3154 Nca P11

1335 2B66 1413 PUPA /GFT LAST PAREN CODE,

133560 2067 7441 Cla /CHECK FOR PARFN MATCH,
1337 2078 1466 TAD M$

1330 2071 11727 TAD SURTCN /(STILL SET FROM THE LAST "eVvaAL"™)
138v u72  764n SZA CLA /SKIP IF MATCH

1344 873 4526 EkRUP4 /PARFEN ERROR

1341 2074 4506 GETe /MOVF PAST R~PAR, AND RETURN TO 0OPNEX,
1342 207> 5676 JMP T . #1 /FUNCTION RETURN IS OK
1343 2876 1610 OPNEXT

1344 1717

134% :
1346 2477 evvp LPRTIST, » /SKIP IF LEFT PAREN, = *'TSTLPKR'
1347 21vie 1127 TAD SORTICnN

1348 2101 1w7¢ TAND M11

1349 2102 7748 SMA CLA

1354 213 5677 JME T LPRTST

1351 21v4 1177 Ta SURTICw

1352 21vh 1467 TAL M5

1353 2tve  774v SMA S£A LA

13554 21e7 2277 1S2 LPRTSIT -

1355 2118 %5677 JMP T LPRTST

1356
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1357 /THE LELETE A LINE ROUTIME

1358

1359 2311 4516 DELEYE, FINULN  /SETS “THISLN™ AMU "LASTLAN".
1364 2112 5562 FuPJd /ALREALY GONE

1361 2118 2151 1S7 OERNGSwW /0T1SABLE TRACE

1362 2114 45u6 GETC /MEASUFE LENGTH
13638 2115 1142 TAD CHAR

1364 2116 1665 Tabh ¥Ck

1365 2117 7649 SEA (LA

1366 2128 5314 Jub -4

1367 21721 1017 Ta AXxUUY /SAVE LAST ADDKRESS
1368 2122 704¢ CMA

1369 2123 1146 TAD THISLN

1379 2124 3132 NCA CNTR JLENGTH ¢

1371 2125 1546 Tabh I THISLN /I TSTUNNECT

1372 2126 355¢ DCA 1 LASTLN

1373 2127 1075 TAD CFRS /START LIST AT ToP
1374 2130 3157 nuK, 0nea 12 JEXAMINATICON ANDRESS
1375 2131 1557 Tah 1 T2 /GET THE NEXT aphr,
1376 2132 745w SNA /TEST FOR END

1377 2133 5346 JMP 'Unte /YFS-WEAP UP ALL,
1378 2134 3156 neca 11 /SAVFE MEXT ANDRESS,
1379 2135 1146 TaD THISLN /COMPAKE LINE POSITIONS
1380 2136 7141 Cla CLL

13861 2137 1156 TAD T1

1362 2144 7639 S£L CLA /SKIP TF THISLN > X
1383 2141 1132 TAL CNTw /CHANGF (X) TO ACCOUNT FNR
13b4 2142 1156 TAD T1 /GARFAGE COLLECYTON,
13485 2143 3557 DCA 1 T2

1386 ’2144 1156 TAG T1 /GET NEXT

1387 2145 53346 JMP 10K

1368 1/717
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1389 JLARERGE COLLECTTUN

139«

1391 2146 744y DINE Crp /BAUKUP L FOR XR
1392 2147 1146 TAD THISI &

13948 2150  3wii nea xwT

1394 2151 1132 Tais CinTw /SFIe pny OF kuSE
1395 215%¢  7¢8w Crn

1396 2153 1146 Tar THISE

1397 2154  Fs12 nCr xrTp

1395 2155 1132 TA: CnTie /CORRELT END OF RUFFPEK ROINTER,
1399 2156 1134 Tar vufFx

14v0 21%7 3134 NCA HUbK

1411 7168 1619 TA AXIN /COMPUTE COUNT
1442 2161 74044 CMA

1403 2162 1612 TAU xnTp

14v4 2163 3156 ncas 11

1445 2164 1wl TADD £ xIn

1496 2165 1182 TAD CinTK

1407 2166 3910Y nCA Axtn

14v8 7167 1412 . TAL 1 XixT2 /STPHUN LUWER PaRT,
1449 2174 3411 Hea 1 xxT

1410 2171 21%6 1$2 T1

1411 7172 53867 JMbe =3

1412 2173 %3811 JME el Te /RESET CLASTLN', *THISLr, awl DATA FIELL,
1413 1177/

1414 /UP11uUN TAELE

1415 2174 €457 OFPTIL, OPTK /SHITCH TO KEYHURKD INPUT
1416 2175 6459 OPTK /xEADEK TNPUT

1417 2176 3257 OFTT /TTY vuTPUT

14148 2177 3234 - oPTP /FUNCH vuTPuT

1419 220y 3343 OFTlL /IMTERPRFTIVE/NUMERIC T/0
142v 22h1  338uv2 NnPTC /SINGLE MHARACTER 1/0
1421 2202 3244 OPTCOL  /PRINT "t AT "ASK"®

1422 2263 3243 UPTX /SUPPKESS nwev

1423 2204 3252 OPTE /ECHU REYBOARPU [NPUT

1424 2205 3253 OPTN /%0 ECHU

1425 2206 3256 nrTS /SET VARJABLE TERMINATOR
1426 22087 3271 OFTH /START DISK MONITOR

1427

1428 2218 FNTARL=Y

1429 2218 2533 2538 /AKRS

1430 2211 2658 2650 /56N

1431 2212 2636 2636 /1TR

14452 2213 2565 2565 /ulS

1433 2214 2630 263240 JicAn

1434 2215 2623 2628 /XS

1435 2216 2517 2517 /ANC

1430 2217 2572 2572 /aTi

1437 22724 2624 26724 /EXP

1438 2221 2025 2675 /L06G

1439 2222 2654 2654 /51N /LIST OF CODED FUNCTIUM MAMES
1444 2228 2575 2575 /¢0S

1441 2224 27vw2 27v2 /5010

1442 22?25 2631 2631 /NEw
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1443
1444
1445
1446
1447
1444
144y
1454
1491
145/
14-5
1494
1455
1456
1457
1453
1459
1404
1401
1462
1463
1404
1405
146h
1467
1465
1469
1474
1471
1472
1473
1474
147>
1475

22?6
2227
7234
2231
2232
2233
7234
223»
2230
2237

2249
2241
2242
2243
244
2245
2246
2247

2254
2251
2252
»253
2254
255
F2%6
7257
7260
2261
2262
2263
2264

wW/69 wrnaznses

1142
1963
7644
5244
1477
3134
2475
1134
3155
5177

4515
1143
7644
5Zhv
1144
3155
s047
Vo16

1134
Ity
45111
?111
2146
1141
77v4
1546
6524
52385
1546
2143
5252

PALL® viag

/LRASE SINGLF LINES,

ERASF,

Frv,

11777
FRVX»

17177
ExL,

ERG,

TAL CHAR
TAD MINUSA
SZA CLA
JMP ERVX
TAl: ENOT
NCA RUFR
NCa 1 CFES
TA STARTV
NncaA LASTVY
JMP START

GETLN

TAD LINEND
Sz£A CLA
JMP FRL
Tan STARTV
NCA LASTV
JME T 41
PROC

TAD KUFK

NCA AXIEn
FUSHJ

DELFITE

IS¢ THISLW
TAr MAGSK
SMA CLA

TAU T THISLN
TSTGRP

JMP ERV

Tad T THISLN
DCA LINEMU
JME b RG

h=JuL=-7u 11:38

GROUPS, OR VAFIABLES

/SFE IF "aALL"™

/YES, ERASE ALL TEXT

JERASE VARTABLFS
/PRUOGRAM EXECUTINN ENDS

/GET LINE NUMBFR
/SEE UF ZERO OR NONE

/NO, £RASE LINES
/YES, ERASE VARIABLES

/CONTINUE PROCESSING

/ERASE LINES

/EXTHACT ONE LINE

PAGE

38

/1IF GROUFP, SEE [F END OF GRuuUp

/YFS

/NO, CONTINUE FRASING GkNUP



/aeanasr FQOCAL,

1477
1474
1479
148w
1401
1462
1403
14¢c4
1465
14856
1447
14606
1489
1494
1491
1492
1493
14v4
1495
1496
1497
14956
149y
15vA
1591
15v:2
1513
154
1595
15di6
1507
15v4
15¢9

2265
22¢6
2267
2274
2271
0272
2273
2274
227>
2276
2277
23ny
23v1
23042
2313
23n4
235
2306
23¢7
2314
2311
2312
7313
2314

5/69 cesccwana

vined
1475
3154
1075
3146
1146
2012
1148
7041
1412
7454
2265
77¢0
5310
11406
K% 2%
1546
7449
w271
1146
7¢01
3017
3020
5665

FALIA V141

A=JUL=70 11:38 PAGE 39

.

/ROUTINE CALLED VIA "FINDLN":

JSFARCH FOR A GIVEN LINeE 1.D. =C "LINENO™ ]
/151 KETURN IF NOT FOUND,

s2AND TF FGUND,
FUUND LINE OR NEXT LAKGER,
LESSFR ANU/OR LAST,

7"THISLN
/"LASILN
7" Texip

XEING S

FINDM,

FENUI,

" o=

"=

IS

”
TAD
nca
TAD
nea
TaD
nca
TAL
Cla
TAn
SNA
154
SMA
JIMP
TAD
nea
TAG
SZA
JIMP
TAD
TAC
nca
nCa
JMP

SET

CkKS
LASTLN
CFRS
THISLW
THiISLN
XKT2
LINENU

I xrT2

XFinp
CLA
FENDZ
THISLN
LASTLN

I THISLN

FINUN
TriStLN

AXOUY
xCT
1 XFiwnD

ZINITIALIZE POINTERS TO FIRST LINt

/SAVE THIS ONE

JLINENO=# WILL ALSO BE FOUND
/FOUND IT (2ND EXIT)

/PAST IT,
/MOVE POINTERS

/SKIP 1F END OF TEST

/SET *TexTe»,
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1519
1511
1512
1515%
1514
1%1%
1%14
1517
1510
1519
152w
1521
1522
1523
1524
1525
1526
1527
1523
1529
1559
16531
1532
1533
1534
1555
1536
1537
1558
1539
1544
1541
1542
1543
1544
1545
1546
1%47
1544
1549
1559
1551
1552
1553
1554
1555

2315
23106
2317
2320
v371
2322
2323
2324
2325
23726
2377
23308
2331
2332
2353

2334
2335
2336

23387
?349
2341
2342
2343
2344
2345
v346
347
2350

2351
2352
2354
2354
2355
2356
2357
2364
2361
2362
2363
2364
2365

S5/6Y =sraczusssn

Vidviv
4351
7710
116
1377
1142
7496
5337
1v-4
2142
1191
1152
7659
4512
5715

4551
Teév
5317

1151
7640
5347
1152
7654
7611
3152
5316
19832
5326

(L2251
2629
5366
1421

P71

3142
1142
1623
7659
5334
1142
1376
5751

UlrA,

ule,

Ui,

117777
EXTr,

/7//
uix,

Gtl1,

GENi),

17777

PALLY

I

Jis
SPA
TAnN
TAD
TAD
SiNA
NI
TAL
nea
TADR
TanR
SNa

GeT1

.CLa

14y
M8/
Crar

uixX
837
CHAR
DEHseSw
NMPSKE
LA

PRINTC

JiMp

JIMS
Cma
Jip

TAD
SFA
JME
TAD
SNA
1AC
nNCA
JME
TA
JME

72
157
JMF
TA
AN
0nca
TAD
TAN
SNA
Jmp
TAD
Tali
JHb

1 UTka
GrT1
UTF

DEBLSwW
cLa
)
NMPSY
LA

niaP s
UTka+l
F277
(SRR

XCT
GET3
GTEM™
r27
CHAR
CHAR
M77
CLA
FXTR
CHAR
M4n
I GeT1

vidl

A=Jul =70 1138 FAGE 4w

/UMPACK CHARACTEFR, - "GETOC"™

/NGRM A FEXTEND
/3v0=857 & 544-376
/2¢vi=276 & 224-2306

/"2" FOUNU

/PRINMT ONLY IF 80TH AKRY #EYU,

/TFST FOr TRACE=-ENAKLED

/FLIF THE TKACF FLOP

/GET NEXT CHARACTER INSTFAY,
/TRACE OISABLED = RpTUhw 2w

/UNPACK 6=RITS

/STARTS=4
/SAVE
JEXTENLED
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1556

1557 2366 1417 GLT3, TAD I AXDUT 7 (X=MEM)
1558 2367 3v21 DCA GTEmM

1559 2378 7449 CMA |

1564 2371 3628 DCA XCT

1h61 2872 1421 TAL GTEm

1562 2378 4529 RTLe

15638 2374 7004 RAL

1564 2375 5355 . JMP GENU

1506% 2376 7749 M4, -4¢

1566 2377 7641 M137, -137

1567 11777

1568 JUPTIUN LIST

1569 24vd 0313 OPTLST, "K

1574 2491 7322 "R

1571 2402 p324 "7

1572 2463 @32¢ np

1573 2404 P311 "1

1574 2405 #3033 "C

1575 2406 8272 LH

1576 24087 @330 X

1577 2419 M35 "E

1578 2411 @316 N

1579 2412 0323 "S

1584 2413 0315 "M

1561 117147
S 1582 /ANALUG=DIGITAL CUNVERSINN
1583 2414 6UV4 xADU, 6p4

1584 2415 3045 DCA FLACH /ARG MUST RE ¢

1585 2416 5560 - RETUKN
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1586 ' .
1587 2417 @0vY XENOLN, @ /TERMINATE THE BUFFERED LINE = "ENDLN"

1588 2420 1550 TAD [ LASTLN JSAVE OLD POINTER

1589 2421 3534 DCA 1 BUFR

159¢ 2422 1134 TAD RUFR /POINT TO NEW LAST LINE
1591 2423 3559 DCA 1 LASTLN

1592 2424 1135 TAD AUD /CHECK FOR EXTRA INFO
1593 2425 7440 SZA

1594 2426 3410 PCA 1 AXiN

1595 2427 1010 TAD AXIN /COMPUTE NEW END OF BUFFER
1596 2430 7401% 1AC :
1597 2431 3134 DCA BUFR

1598 2432 1134 TAD STARTV /RESET VARIABRLE LIST
1599 2433 3155 DCA LASTV

1644 2434 5617 JMP T XENDLN

16¢1 1117/

1642 2435 p0¥YQ TXTSAV, @ /SAVE CHAR AND TEXT POINTERS
1613 2436 4504 PUSHF

1604 2437 @917 JEXTP

1615 24490 1142 TAD CHAR

16v6 2441 4503 PUSHA

1617 2442 5635 JMP 1 TXTSAV

16v8 /

1609 2443 Q0RY TXTRES, @ JRESTORE SAME

1614 2444 1413 PUPA

1611 2445 3142 DCA CHAR

1612 2446 4505 POPF

1613 2447 @017 TEXTP

1614 24590 5643 JMP 1 TXTKRES

1615 1117/

1616 2451 @v00 GRPTSI, @ /AC VS LINENO - *TSTGRP™
1617 2452 @924 AND P760@

1618 2453 7044 CIA

1619 2454 3157 BCA T2

1629 2455 1143 TADO LINENO

1671 2456 PU24 AND P7600

1622 2457 1157 TAD T2

1623 2460 7658 SNA CLA

1624 2461 2251 : 1SZ GHRPTST

1625 2462 565% JMP 1 GRPTST
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.

1626 /1-0 SUBROUTINES

1627 .

1678 2463 val =,

1629 2463 @84 CHINn, ['4 /READ IN A CHARACTER SUBR, - "READC"
1639 2464 4549 JMS 1 INDEV .
1651 746> 3142 NCA CHArR

1632 2466 4511 SORTC JLINFFEED OR RUBOUT?
16353 2467 1611 ECHOLST-1

1654 7479 5663 JMP 1 CHiIN /YFS

1655 2471 4512 FECHO, ‘PRINTC

1636 2472 1142 TAD CHAR /SEE IF 28R (L/T)

1657 2473 1024 TAD P7600

1638 2474 7648 SZA CLA

1639 2475 5663 JMP 1 CHIN /NO, EXIT

1644 2476 5264 JMP CHIN+1 /YES, GET ANOTHER

1641 7/717

1642 2477 oYY OuUT, (4] /O0UTPUT A CHARACTER =~ “PRINTC™
1643 25v8 7459 SNA JUSE (AC) OR (CHAR)

1644 25011 1142 TAl CHAR

1645 25v2 1865 TAD MCR

1646 2568 7454 SNA

1647 ?5v4 5310 JMP OUTCR

1648 25015 1460 TAD CCR

1649 756 4537 JMS 1 OUTUEV

165¢ 2517 5677 0ouTx, JMP | OuY

1651 117777

1692 2514 140 NUTCR, TAD CCR

1693 2511 45387 JMS 1 OUTUEV

1654 2512 1657 TAD CLF

1655 2513 S53u6 JMP OUuTX-1

1656 11177

1657 J1EST FUR A COMMA, SEMICOLON, OR CR = "TSTERM"™
1658 /RETUKNS?: OTHER, i OR CR; COMMA

1699 /GETS NEXT CHARACTER AFTFR COMMA OR OTHER

1664 2514 UBvY XISTFR, @

1661 2515 4511 SORTC /LOOK FOR ,3CR

1602 2516 1141 TLIST-1

1663 2517 741¢ SKP

1664 25248 5326 JMP L +6 /0THER, GO PAST IT

1665 2521 1127 TAD SORTCN /FOUND ONE, SEE WHAT IT IS
1666 2522 2314 1S7 XTSTER

1667 2523 7649 SZA CLA

1668 2524 %714 JMP 1 XTSTER /i3 OR CR: 2ND FXIT

1669 252 2314 ISZ XTSTEk /COMMA, 3RD EXIT

1679 2526 4506 GETC
1671 2527 %714 JMPE T XTSTER

1672 /7777

1673

1674 2527 CUME IN=, -1 /COMMAND=-INPUT BUFFER LIVES HERE.
167%

1676 26vy cuMpuT =260t
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1677
1678
1679
1689
16861
1682
1683
1684
‘1685
1686
1687
1688
1689
16990
1691
1692
1693
1694
1695
1696
1697
1698
1699
1709
1701
1782
1763
1764
1745
1746
1787
1708
1749
171
1714
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728

2629
2601
2602
2603
2604
2605
2606
2607
2618
2611
2612
2613
7614
2615
2616
2617
2629
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632
2633
2634
2635
2636
2637
2640
2641
2642
2643
2644
2645
2646
2647
2650
2651
2652
2653
2654
2655
2656
2657

5/69 ssrsuvasa PALL® viat 6=-JUL=-70 11:38 PAGE 44

2609

(1)
@oGY
7575
32¢0
7010
hY4
6¥31
5225
6636
rv26
1915
3326
1306
1242
7650
5345
1264
7649
4526
13106
3264
6041
5244
6¥42
32690
1663
745¢
5244
6044
3269
3663
1263
oo
oVv31
1261
3263
6244
6101
780490
6611
5253
6012
hMUEY)
1201
7104
1204
600nL
5400

=COMOUT

JINTERRUPT PROCESSOR,

SAVAC, @ /CONTENTS OF AC

SAVLK, @ JCONTENTS OF LINK

MBREAK, =203 /CONTROL-C

INTRPT, DCA SAVAC /SAVFE WORKING NATA

: RAR

DCA SAVLK
KSF /CHECK FOR KEYROARD FIHST
JMP TINT
KRR JREAD RUFFER AND CLEAR FLAG TO FFICH NEXT
AND P177 /IGNORE PARITY BIT
TAD €200
DCA SIN
TAD SIN
TAD MBREAK /MANUAL STOP?
SNA CLA
JMP RECOVH .
TAD INBUF /ANY SPACE?
SZA CLA
ERROR2 /WILL WAIT FOR OQUTPUT KUFFEN
TAD SIN
DCA INBUF /SAVE INPUT

TINT, TSF
JMP EXIT
TCF
DCA TELSHW /TURN OFF THE IN-PROGKESS FLAG,
TAU T OPTRI
SNA
JMP EXLT /UONE
TFC /TYPE NEXT,
DCA TELSW /CLEAR AC AND TURN ON THF FLAG.
NCA I OPTRI J£ERD OUT THE DATA AREA
TAD OPTRT
1AC
AND P17
TAD OPTR®
DCA OPTRY :

ExIT, 6244 JRFSTORE MEMORY FIELD
6111 /SMP
NOP /(HLT)=IF YOU HAVE MEMORY PaRITY
RSF /TEST H,S. READER FLAG
JMP L, +3
RRH /READ RUFFER AND CLFAK FLAG
DCA HINBUF /SAVE CHARACTER
TAD SAVLK
RAL CLL
TAD SAVAC
10N

EXITJ, JMP T ©



7assszs FOCAL, 5/69 ssssztaca PAL1® vidl 6=JUL=7§ 11:38 PAGE 45

1729

1730 2668 @oU1 TELSW, 1 /INPUT SWITCH
1731 2664 - 3409 OPTRA, 1O0BUF /UUTPUT POINTER
1732 2662 3400 OPTRO,  1UBUF /VARS

1733 2663 3409 0OPTKI, TOBUF

1734 2664  pung INBUF, ¢ /KEYBUARD BUFFER,
1735 11777 .
1736 2665 @vud X1335 4 /VIA (INDEV)
1737 2666 1264 TAD INBUF /ANY INPUT?
1738 2667 7550 SPA SNA
1739 2678 5266 JMP =2 /NN = KAIT
174¢ 2671 3275 DCA XO0UTL
1741 2672 3264 DCA INBUF /CLEAR INPUT BUFFER
1742 2673 1275 TAD XOUTL
1743 2674 50665 JMP T X133
1744 11777
1745 2675 0Uve X0uTL, @ /VIA (OUTDFV)
1746 2676 3265 Dca x133 /SAVE CURRENT CHARACTER,
1747 2677 1265 TAD X133 - /1S 1T A CR?
1748 2708 1065 TAD MCR
1749 2701 7659 SNA CLA
1750 2702 3653 DCA TABCTR /YFS, RESET CARRIAGE IWDFX
1751 2783 1265 TAD X133
1752 2724 4732 JMS 1 SKPNP /SKIP IF A NON-PRINTING CHARACTEW
1753 2785 2¢53 157 TABCTR /PRINTING: INCREMENT INDEX
1754 2706 @vVUY SIN, @
1755 2787 600t Tun /BF SURE INTERRUPT IS On.
1756 2718 1662 TAD 1 OPTRO /ANY ROOM?
1757 2711 764¢ SZA CLA /A CHARACTER IS NON-ZERQ
1758 2712 5310 JMP =2 /NO = KAIT,
1759 2713 1264 TAD TELSW /IN PROGRESS?
1768 2714 7649 . SZA CLA
1761 2715 5322 JMP 45
1762 2716 1265 TAD X133 - /NO
1763 2717 69846 LS /TYPE CHARACTER,
1764 2728 3268 DCA TELSHW /SET IN-PROGRESS FLAG,
1765 2721 5675 : JMP 1 XOUTL /RETURN
1766 2722 1265 TAD X133 _ /SEND DATA
1767 - 2723 3662 BCA 1 OPTRO
1768 2724 1262 TAD OPTRO /SET POINTERS
1769 2725 708t : fac
1770 2726 @031 AND P17
1771 2727 1261 TAD OPTRE
1772 2738 3262 DCA OPTRO
1773 2731 5675 JMP T Xx0uTL

1774 1171177
1775 - 2732 3014 SKPNP, SKIPNP
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»

1776 4526 ERRUORZ2=ERROR; ERRURJI=ERRNOR: FRROR4=ERROR
1777 4526
1778 4526

1779 2733 3225 WATTP, OWAIT
1760 2734 32€3 oPTuOr, OPTTNO

1781 2735 3336 ERRUKS, DCA ,+1 JERROR CALLED FROM A TABLE
1782 2736 @U00 FRK2, [/} /LIMIT EXCEEDED

1783 2737 7240 CLA CMA /COMPUTE CALLING ADORESS (ALSO "SPACE™)
1784 2749 1336 TAD FRR2 /AND USE IT AS ERROR NUMRER,
1785 2741 3143 UCA LINENU /SAVE FRROR CODE.

1786 2742 4733 JMS 1 WATTP /WALT FOR OUTPUT TO FINISH
1787 2743 6692 10F /DISABLE INTERRUPT FOR INITIALI£ATIONS
1768 2744 5347 JMP L, +3

1759 2745 1v¥15 RECUVK, TAD €202

17994 2746 3143 DCA LINgMU /SAVE FRROR NUMBER

1791 2747 2268 IS? TELSW /TURN GN IN-PROGRESS SWITCH
1792 2758 1425 TAD M20 /SETUP INIT ECOUNT

1793 2751 3182 DCA CNTR

1794 2752 7904y CMA

1795 2753 1261 TAD OPTke

1796 2754 3611 NCA XRT " /INIT 1/0 BUFFERS.

1797 2755 3411 DCA I XRT

1798 2756 2132 IS# CNTR

1799 2757 5355 IMP -2

1804 2768 3264 DCA INBUF /INIT KEY-BUFR,

1401 2761 1261 TAD OPTRo ZINIT TTY POINTERS,

1812 2762 3263 DCA OPTRI

1803 2763 1261 TAD OPTRQ

16804 2764 3262 NCA OPTRO

1845 2765 4734 JMS I OPTDOP /SET TO TTY OUTPUT

1806 2766 1161 TAD PICH /RESFT "READC™

1807 2767 3113 nca 113 /1F AN ERROR OCCURS,

1868 2778 79v4¢ CMA /PREPARE A STOP BIT FOK TTY
1809 2771 60646 TLS /AND RAISE FLAG

181v 2772 72vp CLA

1811 2773 1060 TAD CCR /PRINT A CR

1812 2774 4512 PRINTC

1813 2775 1632 TAD P277 /MAKE A ¢

1814 2776 4512 PRINTC - /AND TURN ON THE INTERRUPT
1815 2777 4514 PRNTLN /PRINT ERROR NUMBER AND,
1816 3end 2145 i1S2 PC

1817 3an1 1545 TAD 1 PC JUNLFSS IT IS ZERO, (X=HMFi1)
1618 3vR2 7459 SNA

1819 3pp3 5211 JMP L +6

1824 3084 3143 DCA LINENUD

1821 345  1¢62 TAD P77u@

1822 3826 4512 ‘ PRINTC

1823 3807 4512 PRINTC /PRINT SPACE AGAIN AND

1824 3u1Y 4514 PRNTLN /PRINT LINE OF ERROR,

1825 3811 1660 TAU CCR

1826 3v12 4512 PRINTC ) -
1827 313 5177 JMP START /INTERRUPT WILL RE RE-ENABLED SU0i,

1828 11777/



/ezaswns FQOCAL,

1879
1830
18351
1832
1633
16354
18355
1836
1837
14834
185Y
1844
1841
1842
1843
1844
1845
1b46
1847
1845
1849
1854
1851
1852
1653
1554
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1bub
THAT
1868
1869
1870
1871
in72
1873
11374
1879
1e/6
1877

s014
3015
3016
3817
3424
3vo1
3un22

30823
3024
3025
3026
w27
3830
3031
3832
3033
$834
3835
3836
3037

RUET
3041

31442
3043
3044
3845
3046
3047
KY%1-1"]
351
3452
v
7054
3855

3056
3457

5068
3061
5062
5063
3064

5/6Y wausnstan

(121
452¢
7716
7629
7479
2214
5614

(A4
4516
385Y
6126
1142
4214
5234
1071
4242
1142
P71
4242
5623

1054
5235

(1)
2136
5260
1135
3414
1¢€13
7141
18L5
1v10
704
4526
5642

0277
w377

4529
3135
7049
3136
5642

/SK1P 1E
SKIPNE,

1177/
/PACK A
PACHUF »

177177
PUULS,

1177/

PALL1w vial: A=JUL=-79 - 11:38 PAGE 47

(AC) IS A NON-PRINTING CHARACTER
4
RTLG /PRINTING CHARACTERS ARE 248-337
SPA CLA
CcML
SNL
1S SKIPNP
JMP | SKiPNP

CHARACTER INTU THt BUFFER - ®PACKC®
4
SORTY /L0OOK FOR ? DR RuUBOuUT
PACLST~%
PACLS2-PACLST
TAD CHAR
JMS SKIPMP /PRINTING CHARACTER?
JMP ,+3 /YES '
TAD P77 /NO, PACK 77 FIRST
JMS PCK1
TAD CHAR /PACK 6=-BIT CHARACTER
AND P77
JMS PCK1
JMP 1 PACBUF

TA0 P337 /USt 337 FOR ?
JMP -4

/PACK ONE A=-wIT WORU

PCK1;

11777
PACLST,

11717
RUT,

[’}

ISZ XCTIN

JMP ROT /PACK LEFT HALF

TAD AUD /PACK RIGHT HALF AND STORE
DCA T AXIN )

TAD PULXR /CHECK FOR SPACE

cLL CclIA

TAD P13

TAU AXIN

S CLA

FRROK /BUFFER OK STORAGE OVERFLOW
JMP 1 PCK1

277 /?
377 /RUBOUT

RTL6 /SAVE LEFT HALF
NCA ADD

CMA

NCA XCTIN

JMP T PCK1



/usonas

1678
1679
1884
1881
1482
1883
1884
1885
1886
1887
1688
1889
1890
1891
1892
1893
1894
189%
1896
1897
1898
1899
1909
1941
1962
1993
" 1944
19945
1916
1987
1948
1909
1914

FOCAL,

3865
3066
3867
3870
3871
3872
3473
3474
3075
3876
3877
3109
3101
3102
3143
3104
3105
3146
3107
3110
3111
3112
3113
3114
3115
3116
3117
3120
3121
3122
3123
3124

5/6Y nanscezas

161¢
3242
1136
764¢
5277
1010
7441
1153
77¢id
5372
1324
4512
2136
5319
1642
fv71
1023
7649
5522
1642
62
3135
7448
1019
3919
1135
1006
7644

7040

3136
5623
N334

/RUBOUT
RUR1,

RUKBZ,

RUB3,;

PKZERU,

SHLAT,

PAL1¢ vViag

ONF
A
DCA
TAD
SzA
JHP
Tan
Cla
TAD
SMA
RIT
TAD

CHARACTER
AXIN
PCK1

XCTIM

CLA
Kut2
AXTix

PACKST
CLA
PRALRU
SPLAT

PRINTC

IS4
JMP
TAD
AND
TAD
SZA
JMP
TaL
AND
nca
CMA
Tab
DCA
TAD
TAD
S£A
CMA
DCA
JMP
334

XCTIN
RUR3

I PCK1l
r77
M77
CLA
PKAERU
1 PCK1
P774¢
ADD

AXIN
AXIN
ADD
[05: 371
CLA

XCT1IN
1 PACBUF

f-JUL=70 11: 48 CAGE 48"

/SAVE FPOINTER
/CHAKACTER IN ADN?

/YES
/NO, BFGINNING OF wUFFLHI?

/YES, IGNORE
JECHO A RACKSLASH

/BACKUP STORAGE
/KILL AUD AND CHECK FOK 77
/IN PND HALF OF LAST STuntid wukp

/NO» DONE
/KILL 28D HALF OF LAST STURED WOKD

/BACKUP POINTER

/TEST FOR 77 IN ADD



/eesnns FOCAL,

1914
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1v27
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1949
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957

3125
3126
3127
3139
3131
3132
3133
3134
5135
3136
3137
3149
3141
3142
3143
3144
3145
3146
3147
3150
3151
3152
3153
3154
3155
3156
3157
3169
3161
3162
3163
3164
3165
3166
3167
3170
3171
3172
3173
3174
3175
3176
3177
3209
3201
3202

5769 sszezvune

4504
¢v17
70494
1134
3614
1414
7¢de
1155
7650
5370
1375
3617
3e20
1414
3376
4511
1241
1414
4774
45013
1241
105
3046
4501
1374
2014
4407
5414

rvvg

4472
1064
4512
1014
1035
5331

4505°

0017
5773
1252
61490
317%
(114"}
5077
1551
7577
1509

TUUMP,

TulLuok,

TOEND,

TUOUTP,
TOTEXT,

PAL1® viay a-Jul =7 11: 386 FAGE
J0UMP THE SYMBUL TABLE CONTENTS

PUSHYF /SAVE TEXT POINTLCKS
TEXTP

CMA .

TAD SIAKTYV /STAKT VARTABLF LIST

NCA FLTxP

TAD FLIXK /TESY FOK END OF LIST

CHA

TAD LASTV

SNA CLA

JMP TOEND /END FOUND

TAD TDTEXT /NO, SET UP POINTERS

DCA AXOUT

NCA XCT

TAD I FLTXR /2 LETTERS OF VAR, nAMF

NCA TUTEYT+1

PUSHY /PRINT NAMF AND "("
TuuoT

TAD 1 FLTXR /GFT AND PRINT SUYSCRIF1

JMS T TDOUTP

PUSHJ /PRINT ")=z» .
TLUOT

TAD P13 /SPACE TO 11TH COLUMN

NCA FLAC?

PUSHY
Tak+12

1S7 FLTXF

FENT /PICK LP VALUE

FGT I FLTXR /(DOFES NOT AUTCINDFX)

FEXT

JMS 1 FOUTPUT /PRINT VALUE

TAD CCR /AND A C.R,

PRINTC

TAD FLTxW /INCFEMENT FOK NEXT VAX,

TAD P2

JMP TOLOGOP

POPF /RESTORE TEXT POINTELRS
TEXTP

JMP 1,41

TASK4

SIGOUT

. /THE FOLLOWING IS FOCAL TEXT

¢ /VAR, NAME GOES HERE

5¢77 /" (" AND C,R.

1551 /")=" AND C.R,

7577

1508

49



/ananns FOCAL, %769 ssssctsce PALLR vi4l 6=-JUL-70 11:38
1958 JOPTION ROUTINES
1959 7
1960 /ROUTINE TO SET UP OUTPUT
1961 3203 eo0Q _OPTTDO, @
1962 3204 1222 - TAD CTSF
1963 3205 3621 DCA I OPTTL /TSF
1964 3206 162% TAD 1 OPTTL
1965 3207 706t 1AC
1966 3210 3622 BCA 1 OFTTL+2 /TCF
1967 3211 1622 TAD I OPTTL+1
1968 3212 1635 TAD P2
1969 3213 3623 DCA 1 OPTTL+2 /TPC
19790 3214 1623 TAD I OPTTL+2 .
1971 3215 1035 TAD P2
1972 3216 3624 DCA 1 OPTTL+3 FTLS
1973 3217 5603 ' JMP 1 OPTTDO
1974 3220 604t CTSF; TSF
1975 3221 2625 OPTTL, TINT
1976 3222 2677 TINT+2
1977 3223 2634 TINT+7
1978 3224 2717 SINe11
1979 17717
1980 FROUTINE TO WAIT UNTIL OUTPUT FINISHES
1981 3225 @000 OWAIT, ©
1982 3226 600t fON /(SWAP) - FOR 2+USER
1983 3227 1633 TAD 1 TSWP /LO0K AT TELSW
1964 32306 7648 SZA CLA
1985 3231 5226 JMP =3
1986 3232 %625 JMP 1 OWAIT
1987 3233 26649 TSWP, -TELSW
1988 11/77
1989 3234 4225 OPTPs JMS OWAIY /SET UP FOR PUNCH OUTPUT
1990 3235 1925 TAD M20 /CONVERT TO PSF; ETC.
1991 3236 74180 SKP
1992 3237 4225 OPTT; JMS OwAILTY /SET UP FOR TTY OUTpPUT
1993 3248 4203 JMS OPTTDO .
1994 3241 5642 OPTXiT, UMP 1 ,+1% ZEXIT OPTIONS
1995 3242 6461 OPTRET

PAGE 50



/essene FOCAL

1996
1997
1998
1999

2088

2001
20042+
2003
2004
2045
21006
2087
2008
2nv9
PLB Y]
711
2012
2013
Z014
’915
2016
2017
2n18
’n19
2020
2021
°922
2023
2024
2025
2026
2827
2028
2029
2030
n31
“n32
‘n33

3243
3244
3245
3246
3247
3254
3251

3252
3253
3254
3255

3256
3257
3260
3261
3262
3263
3264
3265
3266
3267
3270

3271
3272
3273

3274
3275
3276
3277
33ne

3301

5/69 cessuesasn

1250
1247
3651
5241
4512
2466
1222

1247
3655
5241
2471

45¢6
4511
2¥63
741¢
5256
4501
1614
4452
3674
5241
6up2

4225
60v1n2
5424

13011
3017
3u2e
4511
1269

2036

0PTX,
orTCcoL,

CPRINT,
0PTCY,
CULF,
117777
oPTE,
oPTN,

ECHP,
/11777
OPTS,

USERTF.,
/11717
orTm,

17777

PaL1® viai A=JUL =76 11:38 PAGE 51

TAD OPTCH /SUPPRESS "!" ON ASK
TAD CPRINT /RESTORE %:*»

£CA 1 CoLp

JMF OPTXIT

PRINTC

CLA-PRINTC

TASKCL

TAL CPRINT /SFT UP FUR KEYBNARD ECHN
DCA 1 ECHP /SUPPRESS ECHO

JMP OPTXIT

ECHO

GLTC /SFT UP USER TERMINATOR FQOR ®"ASk"

SOKTC
TERMS-3

SKP

JMP -4

PUSHJ /GFT CHARACTER
FVAL

FIX

ACA I USERTP

JMP OPTXIT

USERT

JMS OWALT ZEXIT TO DISK MONITOR
10F
JMP 1 P7¢68

ZTHIS 1S THE INITIALIZATION COMMAND

HELLO,

17777
HP,

TAD HF

DCA AXOUT

DCA XCT

PUSHY /START BY SETTING FORMAT
TINTR

HPT=-1 /FOCAL TEXT "XE.430 KsTo1,E,:,5;E A%



~fesssas FOCAL,

2034 -

20835
- 2836
2037

2038

2039
20490
2041
2042
2043

2048

2045
2046
2047
2048
2049
2058
2051
2852
2053
2054
2055
2856
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2870
2071
2072
2073
2874
2075
2076
2077

3302
3383
3304

335

3306
3307
3318
3311
3312
3313
3314
3315
3316
3317
3328
3321
3322

3323
3324
3325
3326
3327
3338
3331
3332
3333
3334

- 3335

3336
3337
3348
3341
3342
3343
3344
3345
3346

5769 wsssnvaons

7249
3345
5241

[21'2]

ever
1154
3225
1365
7659
5323
4513
1142
4439
4407
6625
[Lo1)]
57v6

1013
3203
1364
3013
2151

1363

3010
3136
1363
3153
4513
4511

0032’

5335
4519
5775
8774
4587
4513
5341

PAL1@ vial
/7 i/0
OPTC)
oPT1,

MUDE OPTIONS
CLA CMA
DCA 10SwW
JMP OPTXIT

1171/ .

TUSH, ¢

/ 170 MODE:

/ "C"

1t177

/"ASK"™ MASTER ROUTINE

INTASK, ¢

TAD

DCA

TaD

SNA CLA

JMP STRING

READC

TAD CHAR

FLOAT

FENT

FPT I OWAIT

FEXT

JMP

gt

PT1
ONAIT
10Sw

ASKEND,

I INTASK

6~-JUL=-7¥ 11:38 PAGE 52

INTERPRETIVE INPUT, NUMERIC oUTPUT

80040 =
= SINGLE CHARACTER 1/0

7777

/SAVE VAR, POINTFR

/WHAT MOUDE OF INPUT?

/INTERPRETIVE

/SINGLE CHARACTER

/CONVERT CHARACTER CODE TO FLOATIWNC
/POINT NUMRER

/SAVE VALUF

JINTERKPRETIVE BUFFERED INPUT

STRING, TAD
DCA
TAD
DCA
1S7
TAD
DCA

DCA

PDLXR
oPTTNO
BUFTOP
POLXR
DEBGSwW
RUFBDT
AXIN
XCTiIwN
TAD RUFBOT
NCA PACKST
READC
SORTC

INBARR,

C248-1
JMP -3
SORTJ
ASKLST
ASKLS2
PACKC
READC
JMP -5

INGT;

/SAVE PUSHDOWN LIST PUINTER
/PROTECT TOP OF ASKpUF

/DISABLE TRACE
/INITIALIZE ASKBUF

/IGNORE SPACES

/SEARCH FOR TERMINATOR
-1
-ASKLST

/PACK INTO BUFFER



/exeasne FOCAL,

2078
20679
2089
2081
2082
283
2084
2085
2086
2087
2086
2889
210949
2991
2092
2093
2094
2095
2096
2097
2098
2099
2144
2141
2182
2103
- 21064
2185
2186
2147
2168

3347
3359
3351
3352
3353
3354
3355
3356
3357
3360
3361
3362

3363
3364

3365
3366
3367
3378
3371
3372

3373
3374
3375
3376
3377

5/69 tanenwnua

1666
3142
4507
4507
1283
3013
1363
3v17
329
45¢v1
16vY
5317

7559
5212

ey
13605
7649
5373
4472
5765

4452
7450
7139
4512
5765

JTERMIN
INTERM,

17177
RUFs0T,
RUFTOF,
1777/
/UTYPE"
OUTPT,

11777
CUuuTPT,

/NOTE$

PAL1n Vi41 6=JUL-70 11: 38 PAGE 53

ATOF FOUNP, PROCESS INPUT

TAD CCR /PACK A .C.R,

DCA CHAK

PACKE

PACKE

TAL OPTTDU /RESTORE PDLXR

DCA PULXK

TAD RUFRNT JINITIALTZF UNPACKING

DCA AXOUT

NCA xCT

PUSHJ JEVALUATE EXPRFSSION
FVAL=-1

JMP ASKEND

ASKBUF /BOTTUM OF BUFFER

ASKBUF 1177413 /T0P+12 OF BUFFER

ouUTPUT

[4

TAD TUSw /WHAT KIND OF 0UuTPUT

SEA CLA

JMP COUTFET /SINGLE CHARACTER

JMS T FOUTPUT /NUMERIC OUTPUT; PRINT vaLUE
JMP T OUTPT

FiXx /GFT CODE FOR CHARACTER

SNA /MODULO 256

CLL CML RAR /70 ALLOW ZERO CODE TO BF PRINTED
PRINTC

JMP T OUTPT
"TOUMP"™ PRINTS ONLY IN NUMERIC MODE



/ensene FOCAL,

2189
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124

3420
3421
3422
3423
3424
3425
3426
3427
3430
3431

5769 sscsnvans PAL1@

3400

3424
0002
pove
7355
n617
0301
1454
4040
6557
€671
7715
3432

2735

10BUF=330¢

I4

®10BUHIZD

FRST) @
ABRY
n355
0617
w301
1454
49040
6557

FRSTX, 6671
7715

BUFBEG=Y

11777

LIBRARYSERKRORS

V141 “6=JUL=-79

/TEXT POINTER
7UUMMY LINE NO
/ C-

/7 FO
/ CA
/ L,

-4
/ 69

/COMMAND NOT AVAILABLE

11:38

B

PAGE 54
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/usunss FOCAL,

2126
2127
2128
2129
2138

2131 -

2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161

8176

‘3832

3433
5434
3435
3436
3437
3449
3441
3442
3443
3444
34145
3446
3447
3458
3451
3452
3453
3454
3455
3456
3457
3460
3461
3462
3463
3464
3465
3466
3467
3478
3471

5/69 sassntsna

0176
3432
3432
7300
1377
3176
6002
6922
6032
623
6402
6412
6422
6432
6442
6452
6462
6472
6764
6772
7204
6046
3414
2376
5255
1827
3213
6911

4512 -

4512
4512
4501
p641
5671

2232

/EOCAL
#START-1

*BUFREG
BEGIN,

PAL1R V141 6-JUL-70 11:38 PAGE 56
NITIALIZATION ROUTINE

BEGIN

CLA‘CLL

TAD (RECDVR+1 /RESTORE RESTART

DCA START-1 .

10F /CLEAR FLAGS TO PREVENT INTERRUFT

6022 /PCF

6032 /KCC

£203 /CDF C1F 99

6402 /CLEAR PT08'S

6412

6422

6432

6442

6452

6462

6472

6764 /CLEAR DECTAPE

6772

CLA

LS /START LOW SPEFD OUTPUI

DCA 1 FLTXR /CLEAR QUTPUT RUFFER

1SZ (=29

JMP =2

TAD ROTTOM ZINITIALTZE PUSHDUWN LIST

DCA PULXR

10N

PRINTC /CHAR IS A C,R

PRINTC

PRINTC

PUSHY /TYPE FOCAL HEADING
KRITE

JMP I L1
ERV=-3 /ERASE ALL



/esssse FOCAL, 5/69 wecencces PAL1R® viai A=JUL-70 11:38 PAGE 57

2162 3576 7764
2163 3577 2746

500¢ #5640
2164 JUECIMAL TO RINARY CONVERSION 2/18/69
2165 S6ve  novo NYCONV, @ .
7166 56Ul 443p FLOAT /FLUOAT A #FRO
2167 n6¢2 3364 NCA DECEXP | /INITIALTZE
2168 56013  744¥ CHMA
2169 56¢4 3260 ACA PSWIT
2170 5605 1363 TAD C43 735(19)
2171 5606 3v44 NDCA FLACe
2172 5687 4755 JMS T SGNTST /STGN OF MANTISSA
2173 5618 3365 DCA INSIGN
2174 5611 5215 ‘ JMF NEWUIG+1
2175 5612 2269 PERIOU, 1SZ PSWIT /. FOUND, SEE IF FIkST
2176 5613 4526 ERKOR /DOUKLE PERIOUS
2177 5614 45¢6 NEWDIG, GETC /LOOK FOR A DIGIT
2178 5615 4522 TESTN
2179 5616 &212 JMP PERIOD /. FOUND
2180 5617 5250 JMP NOTDIG /NOT FOUND
2181 56280 1269 TAD PSWIT JUECREMENT DECIMAL EXPONFNT
2182 5621 77¢0 SMA CLA /1F AFTER ,
2183 5622 764¢ CMA
2184 5623 1364 TAD DeCexP
2185 5624 3364 ACA DECEXP
2186 5625 4342 JMS MULT1¥ /MULTIPLY FLAC BY 14
12187 5626 1127 TAD SORTCN /ADD NEW DIGIT
2188 5627 3¥4d DCA FLOPZ
2189 5638 3042 OCA FLOP?
219¢ 5631 3041 DCA FLOP1
2491 5632 4313 JMS THPLAD ’
2192 5633 1162 OVCHEK, TAD REMAIN /CHECK FOR OVERFLOW
2193 5634 7649 SZA CLA
2194 5635 5241 JMP 44
2195 5636 1045 . TAD FLAC1
2196 5637 7769 SMA CLA
2197 5640 5214 ° JMP NEWDIG /NO OVEKFLOW
2198 5641 1361 TAD TOVEL /OVERFLOW, ROTATE RIGHT
2199 5642 3764 NCA 1 IKARAC /SET UP RETURN TO OVCHEK
2209 5643 1162 TAD REMAIN /ROTATE REMAIN
2291 5644 7119 CLL RAR
2202 5645 3162 DCA REMAIN
2263 5646 1645 TAD FLACH

2204 5647 5762 JMP 1 ROTKAC /ROTATE REST OF FLAC



/eseses FOCAL,

2285
2206
2247
22048
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2229
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2249

5650
5651
5652
5653
5654
5655
5656
5657
5669
5661
5662
5663
5664
5665
5666
5667
5670
5671
5672
5673
5674
5675
5676
5677
5769
5701
5702
5703
5704
5785
5706
5787
5718
5711
5712

5769 vsesantuaa

4511
6145
5364
2365
4459
1366
3269
4447
7600
6554
(447}
1364
7459
5600
7500
5273
7008
3364
5277
7244
1364
3364
1066
1367
5256
4506
4755
3¥40
4757
1164
204¢
7041
1364
3364
5253

NOTOIG»

DBTERM,

DBLOOP,

PSWIT,

EINPUT,

PAL1® vVial

SURTC
C3985-1
JMP EINPUT
1SZ INSIGN
NEGATE

TAD CFNR
DCA ,+2
FENT

FNR

FPT I P14
FEXT

TAD DECEXP
SNA

JMP 1 DBCOUNV
SMA
KLY )
1AC

ACA DECEXP
JMP 5
CLA CMA
TAD DECEXP
NDCA DECEXP
TAD M3

TAD FLINST
JMP DBLOODP
GETC

JMS I SGNTST
DCA FLOPQ
JMS I DECINi
TAD DECNUM
1SZ FLOP®
ClA

TAD DECEXP
ACA DECEXP
JMP DBTERM

6~JUL~78 11:38 PAGE 58

/TEST FOR LETTER E

/FOUND E
7ENU OF INPUT, AFFIX SIGN

/SET UP TU NORMALIZt
/0R FMY BY 10 OR .14
/SAVE RESULT

7CHECK DECIMAL EXPONENT

/DONE.
/NEGATIVE, SET UP TO FMY BY ,10

/POSITIVE, SET UP To FMY 8Y 1@

/INSTRUCTION FMY FLTEN OP FLPTEN

/FOUND ®E®
/TEST FOR SJGN

/INPUT A DECIMAL INTEGER

/CHECK SIGN



/usnuan FOCAL,

2241
2242
2243
2244
2245
2246
2247
2248
2249
2258
2251
2252
2253
2254
2255
2256
2257
2258
2259
2264
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2289
2281
2282
2283
2284
2285
2286
2287
2288
2289
2299
2291
229
#2938
294
2295

5713
5714
5715
5716
5717
5729
5721
5722
5723
5724
5725
5726
5727
5738
5731
5732
5733

5734
5735
5736
5737
5744
5741

5742
5743
5744
5745
5746
5747
5758
5751
5752
5753
5754
5755
5756
5757
5768
5761
5762
5763
5764
5765
5766
9767
5776
5771
3i7¢%
5773
5774
775

5769 essszvsze

avne
7300
1643
1047
3v47
7uv4
1042
1046
3046
7ung
1041
1045
3045
7604
1162
3162
5713

(A1
4756
1162
7004
3162
5734

?00Y
4564
av4as
4565
A4y
3162
4334
43354
4313
4334
5742
6030
7037
6V1¥
7251
5633
7256
nv43
avvY
(2197
74¢v8
3373
Bbwne
24vb
7C2¢
7775
3146
3147
162

PALL

] vial 6=JuL=-78 : 11:38 PAGE 59

/ADD FLOP TO FLAC TRIPLE PRECISION W1TH 0V£éFLON

TRPLAD,

a

CLA
TAD
TAD
DCA
RAL
TAD
TAD
NCA
KAL
TAD
TAD
DCA
RAL
TAD
DCA
JMP

cLL

FLOP3
FLACS
FLAC3

FLOP2
FLAC?
FLAC?

FLOPY
FLACY
FLACY

REMATN
REMATHN
1 TRPLAD

/MULTIPLY FLAC BY 2

MULT2,

[

JMS
TAD
RAL
DCA
JMP

1 MULT2]
REMAIN

REMAIN
I MULT2

/MULTIPLY FLAC BY 14

MULT10,

SGNTST,
MULT21,
DLCIN1,
IRARAC,
TOVRL,
RUTKAC,
C43,

DECEXF .,
INSIGN,
CFNK,

FLINST,
FLYE™,

FLPTEN,

4
PUSH
FLA
POPF
FLO
DCA
JMS
JMS
JMS
JMS
JIMP
TSTS
RALA
DECI
RARA
OVCH
RARA
43

[

@
FNR
FMY
(41X )
c4ark
renp
7775
3146
3147

REMATN=TEMP]

F /FLAC=>FLOP
Ci

P1

REMAIN /CLEAR OVERFLOW
MULT? 7FLAC#10 = (FLAC®#2#2+FLAC)*2
MULT2

TRPLAD

MULT2

1 MULTY®

GN

C

NT

c

EK

C+5

/IMPLICIT DECIMAL EXPONENT
/SIGN OF MANTISSA

.+a
/19018) FLOATING

/.10019) FLOATING



©/esssee FOCAL,

2296
2297
2298
2299
2340
23901
2382

5776
5777
6008
6801
6802
6623

5769 cacssbans

8215
8214
n337
w254
oy
0212

/CHARACTIER LIST

ASKLST,

USERT,

PAL1n

215
214
337
254 -
¢
212

vi41 Af-JUL=-70 11:38 PAGE

FOR "ASKw»

/CR

/FF

/8A

/COMMA

7USER=-SELECTFU CHARACTFR
JLF

59-1



/esnenes FOCAL,

2363
2304
23185
23486
2337
2348
2309
2318
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
12329
2339
2331
2332
2333
2334
2335
2336
2337

6464
6835
6806
6867

~01Y
6011
6012
6413
6814
6615
60816
6017
6829
6021
622
6923
6024
6025
6026
60827

6839
6031
6832
6033
6034
6835
6036
6037
6649
6041

5769 eszassenaxn

6830
7634
7766
7777

QoY
3164
4522
7840
5014
45006
1164
71¢6
7530
5226
11064
7804
1127
753¢
4526
5211
fn164

(A1)
4521
3127
4511
6114
45066
4521
7249
1127
56390
8163

PAL1R vial A=JUL=-70 11:38
/POWFR UF 16 TABLE
INTARL, -175@ /1400
~144 /71096
=12 . /10
-1 /1
/INPUT A DFCIMAL INTEGFR <2048
DECINT, ¢
NCA DNECNLA
TESTN /GET A DIGIT
NOP
JMF 1 DECINT /NONE FOUND
GETC
TAD DECNUM /MULTIPLY PREV, # RY 1w
CLL KRTL
SPA S#AL
JMP 45 /OVERFLOW (>2647)
TAD DECNLUM
RAL
TAD SURTCw /ADD NEW DIGIT
SPA S#£L
FRROR

JMP DECINT+1
RECNUM=TEMP]
/TEST FOR A SIGN
TSTSGN, @

SPNUK

DCA SURTEN

SOKTC

SNLIST-1

GETC

SENOR

CLA CMA

TAD SORTCN

JMP T TSTSGN
DIGIT=TEMP2

/LOOK FOF #+ OR -

/SIGN FOUND
/NOT FOUND

/SORTCN: ¥z+, 1=-
/AC: 7777=%, ©=-

PAGE 6w



/essnns FQCAL)

2338
2339
2349
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
23784
2371
2372
2373
2374
2375
2376
2377
2378
2379
2389
2381
2382
2363
2384
2365
2366

6042
6043
6044
6445
6046
6847
6859
6051
6052
6653
6054
60855
6656
6457
6869
6661
6862
6863
6864
6865
6866
6n67
6878
6071
6072
6873
6074
6875
6876
6077

6109
6101
6102
6103
6104
6185
6106
6107
6110
6111
6112
6113
6114

6115
6116

5769 secenrcos

(1]
3164
1314
3260
3219
4255
4255
2219
425%
4255
5642
[.PT1}
3163
1164
12044
75180
5267
3164
2163
2210
5257
7304
2260
1219
7659
5655
1163
1636
4512
5655

(141
3164
1164
7714
1435
1315
4512
1164
7519
7842
4242
57016
1244
6115
p253
2255

PAL1R vi4y 6=JuL=-78 11:38 PAGE 61

/PRINT A 2-4 DIGIT UNSIGNED PECIMAL INTEGER
/FIRST 2 LEADING ZEROES NOT PRINTED

INTOUT,

INTDO,

INTSUB,

INTNEG,

7QUTPUT
SIGoUT,

INTPTR,
SniLfST=y
C253,

4
DCA DECNUM
TAD INTPYR /POMER OF 18 POINTER
NCA INTSUB
PCA DECINT /DECINT=@2 MEANS SKIP @ 0"TPUT
JMS INTDO /1ST DIGIT (t@eBS)
JMS INTDO /2ND DIGIT (180S)
ISZ NDECINT /DECINT>? MEANS PRINT #S
JMS INTOO /3RD OIGIT (18S)
JMS INTOO /4TH DIGIT (UNITS)
JMP 1 INTOUT
[
DCA DIGIF ZINITIALIZE
TAD DECNUM
TAD INTaARL /SUBTRACT A POWER OF 18
SPA
JMP INTNEG
DCA DECNUM /POSITIVE RESULTY R
1SZ DIGITY /NONZERO DIGIT, SO IGNORE NO
I1SZ DECINT /FURTHER ZEROES .
JMP INTSUB-1
CLA CLL /NEGATIVE RESULT
1S# INTSUB /SET UP NEXY POWER OF 1¢
TAD DECINT /IS 1T A LEABING ©0?
SNA CLA
JMP T INTUO /YES, SKIP 17
TAD DIGIY /NO; PRINT DIGIT
TAD C269
PRINTC
JMP 1 INTODO
A SIGNED INTEGER IN AC
@
DCA DECNUM /SAVE NUMBER
TAD DECNUM
SPA CLA
TAD P2 /MAKE A -
TAD €253 IMAKE & +
PRINTC
TAD DECNUM /0UTPUT ABSOLUTE VALUE
SPA
ClaA
JMS INTOUT /0UTPUT THE NUMBFR
JMP T SIGOUT
TAD INTARL
/FOR SIGN TESTING
253 /+
255 /=



/usanns FQCAL,

2387
2368
2389
2399
2391
2392
2393
2394
2395
2396
2397
2398
2399
24v@
2401
2442
2493
2494
2495
2406
2407
2408
2409
2419
2411
2412
2413
2414
2415
2416
2417
2418
2419
2429
2471
2422
2423
2424
2425
2426
2427
2428
7429

6117
6124
6121
6122
6123
6124
6125
6126
6127
6138
6131
6132
6133
6134
6135
6136
0137
6149

6141
6142
6143
6144
6145
6146
6147
6150

5151
6152
6153
6154
6155
6156
6157
6160
6161
6162
6163
6164
6165
6166

5/69 ssasuvsss PAL1® vi4y 6=-JUL=-70 11:38 PAGE 62‘

72069
1951
74190
1133
7¢41
7459
1347
3164
1622
4512
1412
2157
5336
7249
3157
4750
7410
5331

1346
4512
1156
43n¢
577¢
Asu5
7772
6437

evvy
1143
4524
8871
4242
1822
4512
1143
ré26
4242
1033
3142
4512
5751

/t FORMAT OUTPUT ROUTINE

XXX, CLA /JCONVERT TO E FORMAT ON OVERFLOW
TAD TOTDIG
SKP
FLOUT, TAD DECP 7E FORMAT (X8) FLOATING NUTPUT
cla
SNA
TAD MUlG 76 DIGITS IF @ GIVEN
DCA DECNUM /DIGIT COUNTEKR
TAD PER /PFRIUD
PRINTC
FLDIG, TAD I XRT2 /NEXT DIGIT
1SZ 12 /0UT OF SIG DIGITS?
JMP 43 /NO, PRINT DIGIT
CLA CMA /YES, KESET POINTER AND PRINT 8
DCA T2
JMS 1 UuTP
SKP /FIELD NOW FILLED, FRINT EXPONENT
JMP FLDIG .
/8= CONV EXPONENT QUTPUT
TAD €305 /PRINT LETTER E
PRINTC
TAD Tt /0UTPUT THE EXPONENT

JMS SIGouT
BUEND, JMP I BDCONV /DONE
C4085; 365 /€
MUIG, -DIGITS
ouTP, 0UTA :
/PRINT A LINE NUMBER =~ “PRNTLN"
XPRNTL, @
TAD LINENO
RTL6
AND P77
JMS INTOUT /2-DIGIT PART NUMBER
TAD PER
PRINTC /DECIMAL POINT
TAD LINENO
AND P177 /72-DIGIT STEP NUMBER
JMS INTOUT
TAD C249 /SPACE
DCA CHAR
PRINTC
JMP [ XPRNTL



/esssse FOCAL,

2438
2431
2432
2433
2434
2435
2436
2437
2438
2439
2449
2441
2442
2443
2444
2445
2446
2447
2448
2449
2459
2451
2452
2453
2454
2455
‘2456
2457
2458
2459
2469
2461
2462
2463
2464
2465
2466
2467
2468
2469

2478 -

2471
- 2472
2473
2474
2475
2476
2477
2478
2479

6167

61708
6171
6172
6173
6174
6175
6176
6177
6209
6201

- 6202

6203
6204
6205
6206
6207
6210
6211
6212
6213
6214
6215
6216
6217
6220
6221
6222
6223
6224

6225
6226
6227
6238

6231
6232
6233
6234
6235
6236
6237

6240
6241
6242
6243

5/69 swasseccs PALLA vi4l 6=JUL=-79 11:38 PAGE 63
2015 NEGSGN, 255-240
/BINARY TO DECIMAL CONVERSION AND OUTPUT
evvY RUCONY, @ . ’
1845 TAD FLACH JCHECK SIGN
7764 "SMA CLA
5376 JMP L +3
4459 NEGATE /NEGATIVF, TAKF ABSOLUTE vALUE
1367 TAU NEGSGN /MAKE A -
1433 TAD C24p JMAKE A SPACE
4512 PRINTC
7249 CLA CMA /DECREMENT BINARY EXPOUNEMT
1044 TAD FLAC®
3044 DCA FLACH
3156 BUSCAL, DCA T1 ZINITIALIZF DECIMAL EXFONENT
1044 TAD FLAC® /START SCALING: -4<gEXP<@?
7590 SMA
5220 JMP SDOWN /T00 BIG, SCALE DOWN
1631 TAD T TEMNPT :
7700 SMA CLA
5244 JMP SCALFED /WITHIN LIMITS, NDONE
4407 FENT /T00 SMALL, SCALF up
3631 FMY 1 TEMPT
10 FEXT
7248 CLA CMA
1156 TAD T1 /UOFCKEMENT DECTMAL EXPUGNFNT
5213 JMP RUSCAL
4407 SUOWN, FENT /SCALE DOWN
3632 FMY 1 PTENPT
9990 FEXT
768} fAC /INCREMENT DECIMAL EXPONFNT
5216 JMP -6
/CONSTANTS
777% OCOUNT, =-DIGITS-1
7772 MDIGIT, -DIGITS
@07  RND2, DIGITS#1
7766 Mr2; =12
/POINTEKS
5778 TENPT, FLTEN
5773 PTENPT, FLPTEN
5734 MULT2FP, MULT?2
5742 MUL1PFP, MULT10
7544 BUFST, DIGBUF=-1
6122 FLOUTP, FLOULT
6117 XXXP, XXX
/ROUTINE TO DECREMENT THF NIGIT POINTER
7044 NeCk; CMA
10490 TAD FLOPQ
3049 DCA FLOPp
5351 JMP RET



/esuene FOCAL, 5/09 scnoctnan PALLA V141 6=JuL=-7¢ 11: 56 PALE b4

249 ZFINTISHED SCALING, GENERATE NIGITS

2481 6244 4633 SCALFU» JUMS 1 Mul T2 /ROTATE FLAC LEFT

2482 6245 1235 TAT BUFST JINITIALTZE DIGIT BuFFEk
2483 6246 3012 DCA XKT2

2464 6247 4634 JMS 1 Mut1epP /JMULTIPLY RY 1@

2485 6250 1162 TAU REMATA JUVERFL OW

24b6 6251 5266 JMP KDCY

2487 6252 7110 RUC®, CLL RAFR

24868 6253 3un4 NCA FNEGSH JTEMP STORAGE OF FIKST pluldT
2489 6254 1045 TAD FLACH /RNTATE FLAC RIGHT

2499 6255 7v1¢ RAR

2491 6256 3045 DCA FLACH

2492 6257 1046 TAD FLAC?

2493 6266 7010 RAR

2494 6261 3v4e DCA FLAC?

2495 6262 1047 TAD FLACGR

2496 (263 76é19 FAK

2497 6264 3va7 DCA FLALZ

2498 6265 16vi4e TAD FNEGSW /PRLV, OVERFLOW

2499 6266 2444 RUC1, 1Sz FLACY /CHECK RNTATF COUNT

25u8 6267 5252 JMP RUCw

2541 6270 7449 S2ZA

2502 6271 53¢t JMP KUC?2

2503 6272 7248 CLA CMA JFIRST UIGIT IS @, IGNIRF
2504 6273 1156 TAD T1 JUECREMENT UFCIMAL EXPUNFNT
2565 6274 3156 NnCA 11

2506 6275 1945 TAD FLACH

2507 6276 7650 SNA CLA

2518 6277 315¢ NCA T1 /eXP=zp 1F MANTISSA=p

25v9 6309  741¢ SKP

2514 6301 3412 BUCZ2; DCA 1T XKTe /FIRST DIGIT wWAS NOT »
2511 6302 1225 TAD DCOUNT /SET TO COUNT NIGITS

2512 6303 344 NCA FLACP®

2513 6304 4634 JMS 1T MuL1oP /MULTIFLY RY 1@

2514 6385 1162 TAD REMAIN

2515 6306 3412 NCA 1 xrT72 /SAVE DIGIT JUST GENERATED
?516 6307 2044 1SZ FLACA

2517 6310 53¢4 JMP -4

2518 6311 1235 TAD HUFST /REINITIALIZE POINTER

2519 6312 3812 ’ DCA XKT2

2529 - 6313 1225 TAD DCOUMT JUIGITS AVAILARLE

2521 6314 3157 NCA T2

2522 6315 1651 TAD TOTulL /OIGITS WANTFED

2523 6316 7450 SNA

2524 6317 5349 JMP K6 /E FORMAT, ROUND TO 6 FLACES
2525 6320 7041 cla /COMPUTE FIELD SIZES

2526 6321 1133 TAL DECP

25217 6322 755¢ SFA ShaA

2528 6323 5327 JMP L +4 /COMPAKE DECP TO TOTDIG
2529 6324 72¢0 CLA /MORE DECP THAN TOTAL DI61T75!
2530 6325 1uvb1 TAD ToTuly

2531 6326 3133 DCA NECPK

2532 6327 1156 TAD T1 /COMPARE EXPONFNT TO FlItlu SIZF
2533 (338 7540 SMA

2934 6331 724 cLa JINIEGFR FIEIDG >= fFxFU el



seeanaas FOCAL,

2535
2536
2537
25388
2539
2544
2541
2542
2543
2544
2545
2546
2547
2544
2549
2554
2551
2552
2553
2554
2555
2556
2557
25548
2559
2564

6332
6333
6334
6335
£336
6337
6349
6341
6342
6343
6344
6345
6346
6347
6356
6351
6352
6353
6354
6355
6356
6357
6360
6361
6362
6363

5/69 sasssuses

1051
7514
5362
1226
75¢9
72v0
1227
Iviia
1235
10¢ 4
Jvae
1614
7v41
3uvne
1631
24408
1449
1230
7719
5364
344y
2v04
5240
2449
2156
72w

Ro6,

HLTI

PAL1A

TAD
SFA
JMP
TAD
SMA
CLA
TAL
DCA
TAD
TAD
nea
TAD
CIA
DCA
TAD
1$#
TAND
TAL
SPA
JMP
DCA
152
JMP
157
152
CLA

TOTDIG

FPRNT-2
MDIGIT

RND2
FNEGSW
PUFSY
FNEGSHW
FLOP®
FNEGSW

FNEGSHW
I TENPT
1 FLCPn
I FLOP®
M12

CLA
FPRNT

1 FLOP®
FNEGSW
DECR

1 FLOPO
T1

vi41

6-JUl =79 11:38 PAGE 64-1

/NO ROUNNDING NEEDED
/ROUND TO BECP+EXP PLACES

7START ROUNDING

/PLACES TO ROUND TO
/ROUNDING START ADDRESS
/SET UP ROUND COUNT

/START ROUNDING PROCESS RY
/ANDING 4 TO FIRST DIGIT
/INCREMENT CURRENT (IGIT

/DIGIT>9?

/NO, END ROUNDING .

/YES, SET DIGIT TO @ AND CARRY
/BEGINNING OF RUFFER?

/NO DECREMENT RUFFER AUDRESS
/YES, FAKE CARRY FROM FIRST DIGIT



/acunan FOCAL,

2561
2562
2563
2564
2565
2966
2567
25608
2569
25749
2571
2572
2573
2574
2575
2576
2577
25748
2579

6364
6365
6366
6367
6378
0371
6372
6373
~374
6375
6376
6377
6448
f401
h402
6403
6404
64¢5

S5/769 senentoon

1851
7459
5636
70412
3164
1164
1156
7540
5637
1133
75¢@
7209
7041
1156
7141
304
7430
5222

FPRNT,

PALLP V141

TAD
SNA
JMP
ClA
nea
TAD
TAD
SMA
JMP
TAD
SMA
CLA
Cla
TAD
cLL
DCA
SZL
JMP

ToTuie
I FLOUTP

DECNUM
DECNUM
T1

StA

1 XXXP
DECP

T1
CIA
FNEGSHW

IN+4

A=JUL =70 11:38 PAGE 65

/SET UP FIELD SIZES
/E FORMAT OUTPUT

/NUMHER OF PLACES To PRINT

/T00 BIG, PRINT F FORMAT
/UK, TEST BECIMAL PLACES

/ADJUST DECIMAL POINT

/NUMRER OF INTEGER PLACES

/NO INTEGER PLACES



Jansesn FQCAL,

2588
2581
2582
2583
?5b64
2585
2586
2587
2568
2589
2594
2591
2592
2593
2594
2595
2596
2597
2598
2599
2608
2601
2662
2603
2604
2665
26V6
2647
2643
2699
2619
2611
2612
2613

64116
6447
6410
6411
6412
~414
6414
6415
6416
6417
642¢
6421
6422
6423
6424
6425
6426
6427
6430
6431
6432
6433
6434
643>
6436

6437
6440
6441
6442
6443
6444
6445

5/69 zscauvass

1156
16v4
7650
£225
14114
7e¢il
771¢
1625
4237
5645
2uL4
52v6
1622
4512
s2ve
7049
1156
3156
2157
5235
7049
3157
5216
1412
5216

pove
1636
4512
2164
2237
5637
6145

PAL1C vial

/5TART PRINTING

BACK,

Tw,

niG,

701611
QUuTA,

BUENDF,

TADL
TAD
SNA
N1l
1Al
1AC
SPA
TAD
JIMS
IMP
1S4
JMP
TAD

T1
FNEGSW
CTLA
D16
FNEGSwW

CLA

Mo

CuTa

1 KuFnNOP
FNEGSW
RACK

FER

PRINTC

JMP
CMA
TADR
DCA
167
JmMe
CMA
0CcA
JMP
TAU
JMP

PACK

T1
T1
12
L +4d

T2
In
I XRTV2
In

6=-JuL=7v 11:

~
o

/PRINT A DIGIT

/PRINT 0 IF ONF INTEGES
/UTHFRWISE A SPACE
JERINT A CHARACTER
/FTELD FILLED, EXIT

/CONTINUF
/UECTMAL POINT

LAGE b€

PLACE Leb!

/DECREVMENT UECIMAL EXPuUWF T

/CHECK SIG DIGIT COuNT
/SOME LEFT
/ALL USED UP

/PRINT A ¥
/PRINT A SIG DIGIT

FRINT ROUTINE FOR BNCONV

¢}
TAD

ca2ew

PRINTC

1S#7
154
JMP

DECNUM
cuTa
1 OuTA

ROEND

/CONVEKT TO ASCII

/FIELU FILLED?

/NQ,

GO TU SECOND RETURN



/esnsae FOCAL, 5/6Y ecgccuccu

2614
2615
2616
2617
2614
2619
262
2621
2622
2623
2624
2625
2626
2627
2628
2629
2634
2631
2632
2633
2634
2635
2636
2637
2638
2639
2644
2641
2642
2643
2644
2645
2646
2647
2648
2649
2654
2651
2652
2653
2654
2655
2656
2657
2658
2659
2669
2661
2662

6446
6447
6459
6451
6452

6453
6454
6455
6456
6457
6469

6461
6462
6463
6464
6465

6466
6467
6479
6471
~472
~473
6474
6475
6476
6477
6510
6561
6502
6503
65¢ 4
65¢5

6566
6507
6518
6511
6512
6513
6514
6515
6516

6517

4521
451¢
2377
7574
4526

7240
KAV
6¥14
1317
1161
31138

4565
5261
5665
240
2616

']
1467
3156
3157
6Vl
1¢37
77vd
536
2157
5272
2156
5¢72
1161
3113
1654

5315 °

7649
3637
6616
0626
7450
5267
1415
3142
5666

4¥¥3

PAL1Y vi41l

/ "UPTIUM"™ PRUCESSNK
OPTINN, SPRUK
SORTY

OPTLST-1

h=Jut =7¢ 1148 cAaLE 67

/GET OPTION LETTFK

OPTTRL=-0OPTLST

EkHUR

11177

OPTk, CLA
nca
RFC
TAD

OPTK, TAR
NCA

11777

CmA
HInsbF

FESTR
PTCH
113

NPTRET, TSTEKRM

JMP
NS
Jnp

/71777

/AleH SPEERD

HRF A, 14
TAL
nea
NCA

HREANZ, 10~
TAD
SMa
JMP
154
JMP
1s#
JMP
TAf
nCa
TAl:
JIMP

/71777

HSGU CMA
DCA
RRE
AND
SNA
JMP
TAD
nca
Jmp

/71777

=1

I .+2

oPTIoN
FROC

JILLEGAL OPTIU™ fA
/SWAP INPUT TO HInH SPHE Y o ALFg
/3TART wFADER

/POINT 10 "hHREAY"

/SWAP TU KFYRUARD T+ CabLlE" bewe
/HOVE TU »3CR

7eENU OF OPTINNS
/CONTINUE PRICE SSTNG UFTTUNS

INPUT ROUTINF

HINGUF
CLA
HS60
T2
HKrEADY
T1
HREAD?
PTCH
113
P337
FESTR=2

HINBUF
RFC
P177

HrREAN+1
C2%v
CHAK
1 HREAD

RESTR, HRFAD-CHIN

/SET UP KEAD TIMER

/(SHAP) - FOR 2-t'3F
/AALT FUR INPUT

/CHARACTFR KEANY
/n0T YET, CHFCK Tlwmple

/TIME'S ©P, OuUT OF [AFL
/SWAP TO KFEYROARD [ yPUT
JRETURN A R, A, Tiv KILL ureEYoFd LIt
/0R SPURIOUS CHARACTER

/FOUND CHARACTER
/SET TO READ NFXT

/1IGNORE PARITY AND RLAWMK



J/aunsass FQCAL,

2663
26064
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2658
2689
2699
2691
2692
2693
2694
2695
2696
2697
2698
2699
27¢9
2741
2712
27V3
2704
27v5

66V
66¢1
6642
6603
6624
6615
6616
6607
6610
6611
6612
6613
6614
6615
6616
6617
6620
6621
6622
6623
6624
6625
6626
6627
6630
6631
6632
6633
6634
6635
6636
6637
664¢
6641
6642
6643
6644
6645
6646

5769 sensuesnnz

66¢Y

PBeY
730@
1604
7450
5620
#9015
7640
1209
P024
3231
1600
n026
1231
3231
1608
2208
7106
7006
7031
1236
3235
1631
7430
3231
4504
Y
4505
LY
3043
5637
5637
7406
6720
6717
7677
7171
6647
6653
6762

PAGE

PAL1R vial

ZHLUATING POINT PACKAGE
/ARITHMETIC

FENT;

FLADDK,

DIRECT,
DRECTK,

[
CLA
TAD
SNA
JMP
AND
SZA
TAD
AND
DCA
TAD
AND
TAD
DCA
TAD
152
cLL
RTL
AND
TAD
NCA
TAD
SZL
DCA
PUSH
']

POPF

INTERPRETER

cLL
1 FPNT

I FPMT
c20u
CLA
FPNT
P76up
FLAUBR
1 FPHT
P177
FLADDR
FLADBPR
1 FPNT
FPNT
RTL

P17
DRECTR
NDIRECT

1 FLADDR

FLADDK
F

FLOP

DCA
JMP
JMP

FLOP3
I .+2
I .+t

FLPOW

FLAD

N

FLSUR
FLMUL

FLDI
FLGE
FLPU
FLNO

v
T
T
R

6=JuL=70 11:38 PAGL 68

/FLOATING INSTRUCTION

7FEXT
/GET PAGE RIT

/CURRENMT PAGE

/START ADDRESS OF ADDRESSED PAGE
/GET ADDRESS BITS

FFULL 12-BIT ADDRESS

/0P BITS =>AC9-11

ZINDIRECT BIT =>LINK

/SET UP OP POINTER

/7INDIRECT?

/YES
/N0, GET OPERAND

/CLEAR LOW ORDER OPERAND
/0P DIRECT INSTRUCTION
/0P TARLE



IZXZ22 X}

2706
2747
27v8
2719
271w
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2122
2723
2724
272%
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2730
2739
2749
2741
2742
2743
2744
2745
2746

FuCaL,

6647
6650
6651
6652
6653
694
6655
6656
6657
66V
6661
6662
6663
“H64
£665
Hhe6b
n667
nb74
6671
6672
6673
~674
L-YA)
6676
6677
6708
6701
£T7v2
VAR
YA
67vbH
~706
6€7¢7
6714
6711
6712
6713
6714
6715
6716

5/6Y sezspsana

4504
w4y
1254
5256
45vi 4
o44
1231
3260
4545
Vo
52¢1
Yodo
1942
7141
Juvaz
7ued
1441
7041
3441
1944
7149
3404
5662
Py
78¢
1v47
7041
347
7424
1046
7v41
3v46
7624
1v45
7u41
3vdd
1604
7149
R
5676

FLGET,

FLPUT,

NEGUP,

NEGAC,

PaL1# via1

PUSHF

FLOP

TAD .+3
JMP  +4
PUSHF

FLAC

TAI) FLAUNK
neca ,+2
PGPF

[

JMP FPNT+1
[

Tanh FLOP?
CLL CIA
NCA FLOFP?
CML ~AL
TAD FLOPY
Cla

DCA FLOPY
TAD FNEGSW
CLL CmaA
NCA FNEGSHW
JME 1 NEGUP
v

CLA CLL
TAU FLAC?
ClA

ODCA FLACZ
CML RAL
TAD FLAC?
ClA
bCA FLAC?2
CML RAL
TAD FLACHY
Cla
GCA FLACH
TAU FNEGSW
CLL CMA
NCA FNEGSwW
JMP I NEGAC

A=JUL=7¢ 11:38 PAGE 69

/0P 57 GET FLAC FROx STORAGE
/SET UP PUINTER TO FLAC
/0P 62 PUT FLAC IN STOKAGE

/SET Ub PUINTER TO STOKAGE

/ADUKESS OF STORAGE LOCATINN

/ROUTINE TO NEGATE FLOP

/FNEGSH 1S COMPLFMENTED WHEN
/FLOP UK FLAC IS NEGATED

/ROUTINE TO NEGATE FLAC - "NEGATE"™
/TRIFLE PRECISION



/esnses FOCAL,

2747
2748
2749
2750
2751

2752 -

2753
2754
2755
2756
2757
2758
2759
2768
2761
2762
2763
2764
2765
2766
2767
2768
2769
2779
2771
2772
12773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2798
2791
2792

6717
672¢
6721
6722
6723
6724
6725
6726
6727
6739
6731
6732
6733
6734
6735
6736
6737
6749
6741
6742
6743
6744
6745
6746
6747
6750
6751
6752
6753
6754
6755
6756
6757
6769
6761
6762
6763
6764
6765
6766
6767
6770
6771

5/69 sesssusas

4262
1045
7654
5247
1441
7659
5211
1049
7941
1¥44
7450
5357
75¢4
5346
1365
7510
5247
1364
3235
4767
2235
5342
5357
7041
13565
7510

5201

1564
3235
4766
2235
5354
4767

4766

4776
4771
5201
7751
en27
7271
7251
5713
VA4

JARITHMETIC UPERATIONS

PAL1

4] Vial

£=-JUL=-70 11:388 PAGE TV

/80TH FLAC AMD FLOP MUST HE NORMALIZED FOR
(FAD,FSU,FMY,FOV,FXP)

/¥-8/1
FLSUF,
FLAUD,

SHFLOF,

CHMBINL,

FLNOR,

M27,
P27,
RARUP1,
RARACL,
FLADZ,
NURF ,

JMS -
TaL
SNA
JMP
TAD
SNA

- JMF

TAD
CIA
TAD
SNA
Jup
SMA
JMP
TAU
SPA
JMP
TAOD
DCA
JMS
157
JmP
JMP
cla
TAD
SPA
JMP
TAD
DCA
JMS
152
JMP
JMS
JMS
JMS
JMS
JMpP
«27
27
RAKO
RAKA
TRPL
FNOR

NEGUP
FLACY
CLA
FLGET
FLOP1
CLA
FPNT+1
FLOP®

FLACK
CMBINE

SHFLOP
P27

FLGET
mM27
DIRECT

1 RakAC1
DIRECT
.2
CMBIME

F27

FPNT+1
M27
DIRECT

1 RAROP1
NIRECT
.2

1 RAPAC1
I RARUP1
1 FLAU3
1 NOFRF
FPNT+1

P
C
AD
M

/up 23
/0P 13

SUBTRACT OP (NEGATE aMD ADD)
ADD QP

JRESULT=0PERAND TF FLAU=n

/RFSULT=FLAC IF FLCP=w
/COMPAKE EXPONFNTS

/EQUAL,

GO ADD TOGETHEK

/NOT EGUAL, NEED ShIFTInG
/FLACYFLOP,; SHIFT FLOP

/FLACKCF

LOP, SHIFT FLAC

/700 FAK TO SHIFT, TREAT AS IF FlAC=zw

/NUMRER OF PLACES Tu SHIFT

/SHIFT

FLAC 1 TO RIGHI

/NUMKEFS NOW Al IGNED

/ROUT LN

£ TO SHIFT FLOP

/FELOP TON SMALL, TKEAT aS 4

/SHIFT

FLOP 1 TO RIGHT

/NOW SHIFT BOTH TO FREVEMT UVERFLUW

/ADU TRIPLF PRECISIGON

/0P 73

NORMALIZE FLAC



/eeesae FOCAL,

2793
2794
2795
2796
2797
27986
2799

6772
6773
6774
6775
6776
£777

5/69 sscescsans

3347
3347
3334
3347
3347
3345

PaL1c

JUTKFCTORY FOR

ASKLS2,

INTERHM
INTERM
TheARK
INTERM
TRTEHRM
INGT

vViay f=-JUL=7@ 11:36 BAGE

INTFRPRETIVFE INPUT

/LR, TERMINATOUK

/EF, TERMINATUK

/s, RESTART [MPUT

/U0RMA, TERMINATOR
JUSER=SPFCTIFIEDN TERMINATOR
/LF, TGNORF

/1



/ussosw FOCAL, 5769 zssenuzas PALL® V141 h=JuL=7¥ 11:38 PAGE 72

2809

28¥1 70V0 MULPLK=Y

26802 70v8  QAvLY FNOKM, @ /ROUTINE TO MORMALIZE FLAC
2813 7001 7349 CLL cLA CMA ZINITIALIZE SIGN SWITCh
2804 7042 304 NCA FNEGSW

28¥5 76v.3 1045 TAL FLACH /TEST FOR #ERO

28V6 7004 7459 SNA

2817 7005 1046 TAD FLAC?

28v8 7006 7459 SNA

2809 7087 1447 TAD FLAC3

2814 7018 7658 SNA CLA

2811 7011 5232 JMP NORENU /2ERO, NO NEED TO NORMALIZE
2812 7012 1¢¥45 TAD FLACH ’
2813 7013 77160 SPA CLA

2814 7014 4459 NEGATE /SIGN 1S NEGATIVE

2815 7015 3255 DCA NORC /SHIFT COUNTER

2816 7616 1v45 NRLUOP, TAD FLACY /SHIFT NFEBED?

2817 7017 71¢4 CLL RaAL

2618 7020 77146 SPA CLA

2819 7021 5225 JMP NMEXIT /NO, BIT 121

2829 7022 4237 JHMS RALAE

2821 7823 2255 IS# NORC FRECORD A SHIFT

2822 70624 5216 JMP NKLOOF

2823 7625 20064 NMEXTT, 1S# FNEGSW /RESTORE SIGN

2824 7026 4450 NEGATE

2825 7827 1255 TAI) NORC /COKRECT EXPONFNT

2826 7030 7v4) CIA

2827 7031 1044 TAD FLACP

2828 7032 3044 NURENU, DCA FLACH

2829 7033 3v47 DCA FLACZ /NORMALIZED # IS 3 WORDS
2830 7034 S6€0 JMP 1 FNOKRM

2831 7035 6601 FLTPT, FPNT+1

2832 7836 6662 NEGUPL, NEGOP

2833 7037 PROUD1=,

2634 7037 QoY RALAC, o /ROUTINE TO ROTATE FLAC 1 Tu LEFT
2835 7048 1047 TAD FLAC3

2836 7041 71v4 CLL RAL

2837 7042 3447 DCA FLAC3

2838 7043 4245 JMS DRAL /CALL NDOUBLE RAL

2839 7044 5037 JMP 1 RALAC

2840 7045 @00 DRAL) @ /ROTATE FLAC 1 LEFT, puyeLE PRECISTUN
2841 7046 1V46 TAD FLAC?

2842 7047 7uv4 RAL

2843 7458 3vae NCA FLAC?

2844 7851 1445 TAD FLACH

2845 7852 706u4 RAL

2846 7853 3v45 NCA FLACY

2847 7854 %645 JMP 1 DRAL

7848 7055 NURC=,



sazsnas FOCAL,

2b49
285¢
2851
2852
28538
2894
2655
2856
2857
2858
2859
28694
2861
2862
2863
2864
28665
2866
2867
2868

7055
7456
7857
7660
7¢61
7062
7063
7064
78065
7ve6
7867
7079
7671
w72
7473
M74
7475
7076

5/6Y sessnvacs

[
7340
g
1449
7450
5035
7710
445y
1445
3162
1¥46
3163
1v41
7710
4630
16¢4
3157
565%

PALLP vial

A=JUL =Ty 11:38 PAGE 73

/HOUTINE TO TEST SIGNS OF FLAC AMD FLOP,
/PLACE FLAC IN TFMP,

FIXSEGN,

SPACLA,

SulSKT,

4]

CLL CLA CHMA
UCA FNEOGLSwW
TAl FLACH
SNA

JMP T FLTPT
SPA CLA
NEGATE

TAD FLACY
ODCA TEMPY
TAD FLACY?
NCA TEMP?
TAD FLUPY
SPA CLA

JMS 1 NEGUPYL
TAL FiNEGSw
NCA T2

JMF T FIXSGHN

FOGR OFLMUL AND FLODTV

/TEST FuaC
/2ERG, NO OPERATION NELDFU

/1AKE ABS VAL OF FLAC
/TRANSFER TO TEMP

/SPA CLA FOR #, SMA CLA FOR /
/TAKE ABS VAL OF FLOP

/STURE SIGNM OF RESULT



/eeanse FOCAL, 5/69 cazesvaes PALL1® vial f-JUL=-7w 11:48 PAGE 74

2669
2870 7877 1263 FLMULs TAD SPACLA JUP 3: MULTIPLY RY (PERAMD
2871 7180 3272 NCA SGNswT /WANT PUSITIVE OPERAND HERE
2872 7181 4255 JMS FIXSCH
2873 7162 1942 TAD FLOP?
2674 7103 4533 JMS SUMUL T /HULTIPLY (TEMPYL TEWP2) Y bLUF)
2875 7104  73¢1 cLe CLL TAG /IGNORF LUKW ORBER Ky SULT
2876 7165 1044 Tal FLACH /ADD EXPNONENTS
2877 7106 1v4dy TAUD FLOPH
2878 7107 3v44 DCA FLACH
2879 7118 1272 TAD PROL? /SAVE PARTIAL FESUL TS
2884 7111 3947 DCA FLAC3
2881 7112 1237 TAN PROD1
2882 7¢13  3v46 NCA FLAL?
2883 7114 1wv4ay TAD FLUP1
2884 7115 4333 JMS SuMuL T /MULTIPLY (TEMP1 TENMP2) =Y FLUPQ
2885 7116 1047 TAD FLACZ
2886 7117 3047 NCA FLAC3 /CGMEIME RESULTS OF MULTIPLICAT]ONS
2887 7128 70¢4 RAL
2888 7121 1272 TAD PROD?
2689 73122 1946 TAU FLAC?2
2890 7123 3046 DCA FLAC?
2891 7124 7v¢4 RAL
2892 7125 1237 TAL PKROU1
2893 7126 3v45 NCA FLACH
. 2894 7127 4a2viu JIMS FINORM /NORMALT#E RESULTS
2695 713¢ 2157 IS? 12 /CHECK SIGN OF RFESULT
2896 7131 4454 NEGATE

2897 7132 %035 JMP T FLTPT



/anesna FOCAL,

2898
2899
2900
29481
2942
2943
2944
2985
2946
2987
2948
2949
2914
2911
2912
2913
2914
2915
2916
2917
2918
2919
2929
2921
2922
2923
2924
2925
2926
2927
2928
2929

7133
7134
7135
7136
7137
7144
7141
7142
7143
7144
7145
7146
7147
71564
7151
7152
71%3
7154
7155
7156
7157
7166
7161
7162
7163
7164
7165
7166
7167

717¢

5/6¢ sacszszza

(4131
hY4d
2237
3272
187w
32t5
71iv
12Vu
7¢19
32ve
74
5355
71v¥
1163
1272
3272
7Y 4
1162
1237
7¢19
3257
1272
7418
3272
2255
£8a2
12vi
Jvl0
573$
7¢72
7764

SuMuLT, ¢
"CA
nea
e
TAl
nca
cLL

Syl urck, TaAL
KAk
pea
SNL
JMP
cLL
TAu
Tanl
nCa
AL
TAD

SUSHIFT, TaD
PAR
nCA
TAbL
RAK
nee
is#
JMF
TAn
RAR
JIMP

PRUOD?=SGNSWT

M14, -14

FALLY viat

tULPLK

‘PRUUT

FrOO?
~“14
FIXor.

BuLPL
MULFL R
SUSHIFT
TeMP?
FrROU?

PRUU?

TEMP1
PrUD1

PRODY
PROLZ

PrOU?

Filxsty
SuLuer
MULPLH

I SumMuLT

A=JUL =71 11: 3% CAfGe 79

JUNSTGNED MULTIPLY wOUTIT ie
/724 »Y 12 RITS

JSET Te: COUNT 12 #UpLTIrpicallass
/NEW MULTIPLIER SIT INTG LTk

/JMULPLR ALSO ACCHMULATES Litw=urit -
/RFSULLTS

/ADD MULTIPLIER TF wlT=1

/SHIFT PRUDUCT ONE TO v Al

ZOONE, EXIT WITH LOW Orpve |0 ay



/enseas FQOCAL, 5/69 asnnznces

2939
2931
2932
2933
2934
2935
2936
2937
2938
2939
2944
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2979
2971
2972
2973
2974
2975
2976
2977
2978

7171
7172
7173
7174
7175
7176
7177
7208
72m1
7202
7203
7274
7205
72¢6
7207
721¢
7211
7212
7213
7214
7215
7216
7217
722¢
7221
7222
7223
7224
7225
7226
7227
7239
7231
7232
7233
7234
7235
7236
7237
7249
7241
7242
7243
7244
7245
7246
7247
7259

1641
7650
4526
1662
3272
4255
144y¢
7041
1044
76Vl
3v44
3045
3v4e6
1314
3271
5226
7420
5216
3162
1164
3163
7248
4647
1163
70vi4
31638
1162
70v4
3162
7149
1¥42
1163
31¢4
7014
1041
1162
2271
5211
721¢
3047
4650
21%7
5646
4459
5646
6611
7045
76V

FLDIV,

DVSETU,

ZERUUU,

DvLLOP,

FLOT1.,
DRALP,
NUR2,

PAL1® vi4i

TAD
SNA

FLOP1
CLA

ERROR

TAD
nCA
JMS
TAD
ClA
TAD
tAC
NCA
bCa
nCA
TAD
DCA
JMP
SNL
JMP
DCA
TAD
0CA
CLA
JMS
TAD
RAL
DCA
TAU
RAL
DCA
cLL
TAD
TAbD
nCA
RAL
TAD
TAD
1s#
JMP
CLA
nca
JMS
187
JMP

P770¢
SGNSWT
F1XSGN
FLOPG

FLACR

FLAC#
FLAC1
FLAC?
M3O
DIVCNT
pvLoop

ZERUUO
TeMPY
TEMP3
TEMP?

I DRALP
TEMP2

TEMP2
TEMP1

TEMP1

FLOP?
TEMP2
TEMP3

FLOP1
TEMP1
DIVCNT
DVSETQ
RAR
FLAC3

I NOR2
T2

I FLOTY

NEGATE

JMP

I FLOTY

FPNT+1

DRAL

FNORM

6=JUL~T7V 11:38 PAGE 76
/0P 4: DIVIDE RY OPERAND
/TRIED TO DIVIRE BY ¥

/=SMA CLA

/SUBTRACT EXPONENTS

/ZERO FLAC FOR QUOTIENT

/SET COUNTER

JLINK 1S QUOTIENT BIT

/RESTURE LOW ORDER RESULT
JSHIFT RESULT BIT INTO QUOTIENT

/ROTATE LEFT DOUBLE PRECISION
/SHIFT DIVIDEND

/SUBTRACT DIVISOR FROM UIVIDEND

/DONE, USE RESULT OF LAST SURTRACTIUM
/AS FXTKA PRECISION

/RESTORE SIGN



s/azanae FOCAL, 5769 sezsnsnax PAL1IR V141 A=JUlL. =70 11:38 PAGE 77

2979

2984 7251 wwved RARAC, @ /ROUTINE TO ROTATE FLAC 1 RIGHT
2981 7252 73vu CLA CLL

2982 7253 1445 TAD FLACH

2983 7254 7510 SPA

/9b4 7255 7¢2v cmMb /PROPUGATE SIGN BIT
F9bn 7256 7616 RAR /SHIFT

2986 7257 3uéd NCA FLACH

7967 7264 1¥40 TAD FLAC?

2988 7261 7¢1e RAK

2969 7262 3046 NCA FLAC?

2999 7263 1¢47 TAD FLACS

2991 7264 7¢1v RAR

2992 7265 3647 NCA FLAC3

2993 7266 2v44 1SZ FLACY /ADJUST EXPONENT
2994 7267 %651 JMP I RARAC

2995 727v9 5651 JMP 1 RARAC

2996 7271 DIVeNT=,

2997 7271 vy RAROP, @ /ROUTINE TO SHIFT FLOP 1 RIGHT
2998 7272 73ve CLA CLL

2999 7273 1v41 TAD FLOP1

R 7274 751¢ SPA

3041 7275 7620 CcML

S64A2 7276  761é RAK

PR 7277 3v41 NCA FLOPY

snn4g 7308 1642 TAD FLOP2

3nuns 7301 7v1e RAR

Snue 7362 3n42 NCA FLOP2

3ud7 7303 1v43 TAN FLOPJ

BIA2.] 7304  7¢10 RAR

MAZ 7385 3443 DCA FLOP3 _

Seln 7306 2049 1SZ FLOP®

snll 7307 5671 JMP I RARUP

K12 7314 5671 JMP 1 RARUP



/evsnse FOCAL,

3013
3014
3815
3u16
3017
3618
3019
3020
3921
3022
3023
L. 3024
;3025
3026
-Bp27
_$n2b
3029
3030
331
3n32
3033
3n3a
3035
3036
3u37
3u38
3n39
5040
3041
3042
3043

5/69 wecnsnasas

[5150%)
73vid
1944
775¢
MET)
1044
1331
3271
7430
5711
4251
-2211
5323
3v4a7
1046
5711
7751

|42
3va5
3v46
3va7
1445
3044
4251
4659
5732

PAL1Y 141

A-JUL=T74 11:38 FAGE 79

/ROUTINE TO FIX FLAC =~ "FIX"™
/RFMOVE FRACTIONAL PART RUT LEAVFE FLDATING
ZEIXFL NUMBER T AC ON EXIT

XEIX, 4
CLA
TAD
M3@; SPA
NCa
TAN
TAUL
LCA
SEL
JMp
JMS
1S#
JMP
neca
TADR
JME
Fixc, =27
/ROUTINE TO
/= "“FLOAT"®
XFLUAT,
nCA
NCA
NCcA
TAD
nca
JMS
JMS
Jmp

cLt
FLAC
SNA LA
FLAC
FLAC
F1XC
NIVENT

I X¥IX
RARAC
NPIVENT
=2
FLAC+S
FLAC+?
1 XFIx

FLOAT C(AC)

FLACH
FLAC?
FLACZ
P13
FLACE
RARAC

I NOF2

I Xrrual

/TEST EXPONENT
71F -1<#<1, CLFAR ENTInr1Y
/EXCEPT FUR SIGN BIT

/100 BIG TO FIX
/FE1X BY ROTATING FRACTI0:- AL TS
/00T OF FLAC

/CLEAR FRACTIOMAL FAaRT

AS FLOATING PT, INTiLER

/SAVE NUMBER

/INTEGER EXPONENT

/IN CASE NUMHER WAS 4pain
/NORMALIZE



/sesnasa FOCAL,

3044

3045
346
ALY
Svap
304y
3059
3151
052
SN53
3nba
3855
3156
Sn57
R12-T-)
Sn59
3ned
Stol
Sro62
SK63
3vo4q
3res
366
3167
Sdnob
3n69

3070 .

Sn71
3n72
3n73
3¢74
375
3076
Sul17
3n7s
3n79
Sn8d
SnBl
3082

7343
7344
7345
7340
7347
7394

7351
7352
7353
7354
7355
7356
7357
7360
7361
7362
7363
7364
7365
73606
7367
737¢
7371
7372
7373
7374
7375
7376
7377
7400
7401
7402
7403
7424
7405

5/69 vecasbran

7037

5713
7774
4421
R
fvvy

a4v:7
5346
[LIX]
a504
7346
a5¢5
[
1545
3156
4743
2156
5362
4744
4743
4744
4504
evas
45v5
735406
3047
3644
1045
77v0
559
2b4e6
7416

2045

4456
557

RFLAC,
THLAD,
M4,
RANDOM

PAL1R viay 6=Jul -7¢ 11:38 PAGE

RALAC

TRPLAD

-4 -

4421 ZCURRENT RanDu™ MUMBER
Judy

("1

/STATISTICAL KANDUM NUMBER GEiErnATOK
JBASEL UM LECUS 5-25, PUCER RESLNUE METHOU
JNEn KER=(2017+8) MOD 36 BITS

FRAN,

FENT

FCT RANDOH /R=0L0 RANDUM NUMBFK

FEXT /ALREADY SHIFTFO LEFT 12 sIIS
PUSHF

RANDUM

POPF

FLOPL

TAD M4 /SHIFT 4 MORE T0 GET R=pe1¢
nca 11

JMS 1 FFLAC

1S 11

JMP =2

JMS 1 TFLAD /+R
JMS T PFLAC /w2
JMS 1 THLAD /4R
PUSHF

FLACH

POPF

RANDIOM /SAVE MEw RANDOM ~NUmMKER

DCA FLACR

0CA FLACP /MAKE IT A 2-WORD FrACTINN
TAD FLACY /CHECK SIGN

SMA CLA

KETURN /POSITIVE

1S7 tLAC? /NFGATIVE, TAKF 1S COMPLFMENT
SkP

I1S7 FLACY
NEGATE
RETURN

Fe(2t16+1)
Fa(2t17+2)
ke (2+17+3)

79



/ssesss FOCAL, 5/6Y asnsuecse PALL1D vidt 6=JUL =78 11:38 PAGE 80

3083

3pd4 7406 1407 FLPOW, TAD 1 7 /0P @: RAISt FLAC TO POWER
3085 7407 4503 PUSHA /SAVE FLOATING POINTER
3086 7410 4504 PUSHF /SAVE FLAC

3087 7411 0644 FLAC

3ub88 7412 45¢5 POPF

3089 7413 7545 FLTEMP

3699 7414 4504 PUSHF /GET FLOUP

3091 7415 0649 FLOP

3n92 7416 4505 PUPF

3693 7417 0044 - FLAC

3094 7420 4452 FlIx /FIX OPERAND

3n9s 7421 7710 SPA CLA

3n96 7422 7001 1AC

Sv97 7423 1045 TAD FLACH

3098 7424 7640 SZA CLA

3099 7425 4526 EKROR /RAISING TO TOO HIGH A POWER
3110 7426 1046 TAD FLAC2

3101 7427 3350 NCA XFL

3102 7438 4497 FENT /PUT 1., IN FLAC

3143 7431 S566% FGT 1 ONEP

3104 7432 @ule FEXT

31045 7433 1350 TaD XFL

3146 7434 7450 SNA

3147 7435 5255 JMP FLXEMD /x+@=1, DO NOT MULTIPLY
31¢8 7436 7500 SMA

3149 7437 5246 JMP RAISTP /RAISE TO ¥ POWER
3110 7449 44067 FENT /RAISE TO - POWER
3111 7441 4345 FOV FLTEMP

3112 7442 6345 FPT FLTEMP

3113 7443 5661 FGT 1 ONEP

3114 7444 pivY FEXT

3115 7445 5254 JMP .43

3116 7446 79¥41% RAISTP, CIA

3117 7447 3359 DCA XFL /SET COUNTER

3118 7450 44v7 FENT /D0 MULTIPLICATIONS
3119 7451 3345 FMY FLTEMP

3120 7452 WMUY6 FEXT

3121 7453 2354 1SZ XFL

3122 7454 5259 JMP -4

3123 7455 1413 FLXENU, POPA /RESTORE FLOATING POINTER
3124 7456 3407 oca 1 7

3125 7457 5664 JMP T L +9

3126 7460 66¥1 FPNT+1

3127 7461 1573 ONEF, FLTONE
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3128
3129
3139
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
35142
3143
$144
3145
3146
3147
3140
3149
3150
$151
3152
$153
35154
3155
$156
3157
5158
3159
316v
3161
3162
3103
3164
3165
3166
$167
5168
%169
3170
3171

7462
7463
7464
7465
7466
7467
7479
7471
7472
7473
7474
7475
7476
7477
7500
75¢€1
7502
7503
7504
7585
7566
7507
7510
7511
7512
7513
7514
7515
7516
7517
7529
7521
7522
7523
7524
7525
7526
1527
7530
7531
7532
7533
7544

5769 stssasnnn

1445
7516
4526
7654
55¢i
1044
751¢
7¢2¢
7619
3ud4q
1334
3V45
4417
6345
5569
4345
1345
[Xdd"]
Jv40
1444
44
1044
7641
1345
764¢
5¢76
1645
7641
1346
7640
5276
19046
7¢41
1347
7450
5549
7500
7041
7vey
7659
55u¥
5276
3615

JFLUATING

FsSQT,

SWLuoOP,

SuCUN,

PAL1R Via1

TA FLACY
SPA

EKROR

SNA CLA
RETURN

TAD FLAC®
SPa

CML

RAK

ACA FLACP
TAD SuCuh
PCA FLACY
FENT

FPT FLTEMP
FGT 1 FLAKGP
FOV FLTEMP
FAD FLTEMP
FEXT

£MA

TAD FLACH
NCA FLAC?
TAD FLACE
ClaA

TAD FLTEMP
SZA CLA
JMFP SuLoop
TaD FLACH
Cla

TAD FLTEMP+]
SZA CLA
JMP SuLuoP
TAD FLAC?
ClA

TAD FLTEMF+2
ShA

RETURN

SMA

Cia

1AC

SNA CLA

ke Tu~nN

JMP SuiLutr
3615

A=JUL=-7¢0 11:38 PAGE 81

SQUARE ®0OT FUMCTION

/TEST SIGN
/SOUARE ROCT OF NEG NUMpFR
/2ERC, RESULT IS ZERO

/CONSTRUCT INITIAL APPRUXIMATION
/8Y HALVING EXPONENT

/MAKE NEW APPROXIMATION
/NFEW X=(N/X+¢X)/2
/ORIGINAL ARG

/COMPARE OLD AND NEW APPROXIMAT]ONS

/EXPONENTS NOT EQUAL

/HIGH CRDER NOT EQUAL

/COMPAFE LOW ORDERS TO
/WITHIN PLUS OR MINUS ONF QIT



/esnses FOCAL,

3172
3173
3174
3175
3176
3177
3178
3179
3140
3181
3182
3183
3184
3185
3186
3187
3148

7535
7536
7537
7549
7541
7542
7543
7544

7545
7546
7547

7550

5/69 tsssnsena PAL1®

1845
7450
5343
7719
1434
VA
4458y
S5
7545
PGk
evneY
(211
7550
[ L]

vi41 6-JUL=-70 11038 PAGE 87

JEUNCTIUN TO EVAILUATE SIGN PART OF FLAC
/RESULTS: =1 FOrR NEGATIVE, @ FOKk ZERO, +1 FOk POSITIVE

SNA
JMP L +4
SFA CLA
TAD M2
1AC
FLOAT
RETURN
NDIGBUF =,
FLTEMF, @
14}
[
ASKHUF =,
XFL, @
b

. FSGN, TAD FLACH

7£FRO, SFT RESULY Tu @

/NEGATIVF (-1)

/POSITIVE (+1)

/FLOAT C(aC) = -1,v,1
JO0UTPUT NIGIT FUFFER (B WORYS)
/TEMPORARY RFGISTERS

/"ASK®™ INPUT BUFFER (TQ EnD OF FaGE)
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2]
4100

- 20¢
ER1A %

S4vp
147

1)
2700
1060
110

12V0
13v¢

1400
15v0

1660
17¢0
A d
21¢p

2209
23ve

249Y9

?25¢0-

2648
2708

3800
3100

3200
3300

3400
3580

36¥0
3760

21111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

88000800
egvedene

5/69 #azseonure

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

feevoBNe
eLvdreve

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11411111
11111111

11111111
11111111

11111111
11111311
11111111
11111111

11111111
11111111

11111111
AP ALAL

PAL1I®  Viaj

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
AN 24610

11111111
11111111
11111111
11111111

11111111
11111111

11111111
rodurang

A=JUuL=-7¢

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
rorpiare

11111111
11111111
11111111
11111111

11111111
11111111

11111111
Arensre

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
*QAY NV

11111111
11111111
11111111
11111111

11111111
11111111

11111111
("1 ae L]

11: 3K DALt 82-1

11111111
111111 9

11111111
1111111

11111111
11111111

11111111
11111111
1111111
11111111

11111111
1111111

11111141
11111111

11111111
11111111
1111111
11111111

11111111
11111911

11111111
Wotieviaty

11111111
11111111
11111111
11111311

11111311
11111111

11111111
I L

1111111

Ay 4t

ARRERRREY
11111111

11111111
11111111

111
Tt
1111111
t111inl

1111110101
11111101

1111111}
111150101

11111111
1111111
11111111
11117111

11111108
11111111

11111111
/1 A L]

11111111
111311111
11111111
11111111

11111111
11111111

110400804
EULNENEE



4¢nY
41v0

4200
430y

4400
4509

4600
4700

“uie
2100

X 4d’)
53vu

5410
S5vie

5600
5760

)
61+ 0

~200
R 1d%

[ 12]
65¢0

~600
ATV
YId
71v0

7290
73¢6¢

7480
7540

76944
7709

/essnae FOCAL, 5/69 ebascsans

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
Ao re

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

PAL1O

11111111
11111111

11111111
11111111

11111111
11111111

11111111
[ Tl I Rel]

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

vi4i

11111111
11111111

11111111
11111111

11111111
11111111

11111111
oadapry

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

6=-JUL-70

11111111
11111111

11111111
11111111

11111111
11111111

11111111
nBReAvre

11111111
11111111
11111111
11111111

11111111
11111111

11111111
100000r0

11:38 PAGE 82-2

11111111

11111111

11111111
11111111

11111141
11111111

11111111
(422" Laa]

11111111
11111111
11111111
11111111

11111111
11111111

11111111
[ Sl

11111111
11111111

1111111%
11111111

11111111
11111111

11111111
Robrtrnng

11111111
11111111
11111111
11111111

11111111
11111111

11111111
ARy Pny
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ADD
ALIST
ARGNXT
ASK
ASKBUF
ASKEND
ASKLS?
ASKLST
ATLIST
ATSW
AXIN
AXOUT
HACK
HDCWY
rUCY
8DC2
BOCONV
HDEND
BOENDP
BDSCAL
BEGIN
BOTTOM
HUFBEG
RUFBOT
BUF k
BUFST
BUF TOP
Cive
€249
C24p
€253
C269
c3us
C43
C776¢
€CCR
CFnR
CFRS
CFKSX
CHAR
CHIN
CLF
CMBINE
CNTR
coL
coLP
coMBO1T
COMrBUF
COMEIN
coMGO
COMLST
COMMEN

7135
1133
1723
12v6
7559
3317
6772
5776
1561
2131
re1e
Po17
646
6252
(266
63¢1
€170
6145
€445
62vd
3432
Pro27
3432
3363
134
6235
33¢€4
Coze
0wo15
PY33
6115
ev36
6146
57¢3
367
[A72.27]
5766
@475
0227
0142
2463
Pe57
6757
w132
1233
3251
Qez26
w74
2527
1164
7756
7620

5/69 s%accancs

coMOUT
CouTP1
CPRINT
CTSF
nEConNy
heLoorP
DBTERM
NCONT
DCOUNT
NERGSW
DECEXP
DECING
DECINY
DECNUM
vECP
NECR
NELETE
NGKRP
DGRP1
DIG
DIGBUF
NIGIT
DIGITS
DIRECT
LBIVENT
NMPSK
no

Dok
DONE
NOONE
DRAL
DKALP
NDRECTR
bvLoOP
DVSETY
ECHO
ECHOLS
ECHP
EFOP
EFUN
EFUN2
EFUN3
EFUN3I
FINPUT
FLPAR
FND
ENULN
ENDT
FNUM
EPAR
EPAR?
ERASFE

PAL1A V14l

260Y
3373
3247
3229
60V
~656
5653
462
6225
m151
“764
£757
tuly
7164
¢133
€249
2111
“423
”432
+425
7945
(163
M6
€635
7271
7152
416
2138
2146
7454
7445
7247
6636
7226
7211
2471
1612
3255
7131
1742
1764
2056
f1e0
s7A1
1753
ru76
4517
477
1732
1710
1755
2226

6=JUL+70

ERG
ERL
ERR2
ERRUR
FRROR2
FRRUR3
FRRORS
ERRORS
ERV
ERVX
ETERM
FTERM1
FTERM2
FTFHRMN
EVAL
FVLN
EXIT
EXITY
EXTR
F10P
FCONT
PEMD
FEND3
FINDLN
FINDN
FINPUT
FIx
FIxc
FIXSGN
FLAC
FLACA
FLACY
FLAC2
FLAC3
FLAD3
FLADD
FLADDR
FLARG
FLARGP
FLDIG
FLBIV
FLGET
FLINST
FLMUL
FLNOR
FLOAT
FLOP
FLOPQ
FLOF1
FLOP?
FLOP3
FLOPR

2252
2250
2736
4526
4526
4526
4526
2735
2235
2240
1641
1615
1647
1636
1601
w37
2644
2657
2334
414
1464
1126
291w

4514
2271
#3773
4452
7331
785%
044
fY44
ad4s
wo4e
P47
&77¢
6720
6631
2834
7162
6131
7171
6647
5767
7877
6762
443
nd4y
Ad4n
?041
Ad42
a4z
1674

PAGE 82-3

FLOTY
FLOUT
FLOUTP
FLFIw
FLPTFN
FLEIT
FLbuk
FLTEt P
FLTEN
FLTObe
FLIPT
FLTXF
FLTZEw
FLXEND
FNELSw
FNURM
FNTARY
FNTARL
For
FourtePy
FP14P
FPNT
FPRNT
FrRAN
FRSH
FRSTX
FSGN
FSul
FTxR
FTxs
GEG
GENL
GET1
CETS
GETaby
GET S
telen
GeTVAr
GeXi1
GFND1
GIMG
cList
(SRR RN
GAT )
GREIST
631
6S2
GS3
GSa
-SS
GTh
CTEST A

7240
h12¢
6230
7416
“775
[N
LYAN)
754>
w77
1570
7435
Bl
157
7452
"lng
7000
$571
2212
1024
“L72
v415
eon.
~3A4
7351
342¢
343
7535
74h7
1125
1124
w356
23%>
2381
23F0
1174
4z
431
1411
"33
1512
“14a
.
L
1445
114-7
1447
1464
152
1
47



‘/essene FOCAL) 5769 cecascscas

HELLO
HINBUF
HP
HPT
HREAD
‘HREAD2
HSGO
IBAR

INTABL
INTASK
INTDO
INTERM
INTERP
INTG
INTNEG
INTOUT
INTPTR
INTRPT
INTSUB
10BUF
10SH
TOVRL
IRARAC
IRETN
LASTLN
LASTOP
LASTYV
LIBRAR
LINEND
LISTY3
LISTe
LISTGO
LNERR
LPRTST
M1@0Q
M1
Mi2
M13
M137
M14

M2

3274
0837
330¢
2037
6466
6472
6506
0212
e776
p217
6416
3339
2664
#1490
3345
0564
P366
0274
5765
6004
3306
6055
3347
1226
1272
6867
6642
6114
2603
6460
34vy
3365
5761
5760
0230

0150 |

0130
7155
2735
0143
2060
PU54
1402
0361
2077
P62
Pv70
6230
1123
2377
717¢
P34

PAL1®

M20
M24¢
M27

M3

M3y

M4

M4

M5

M77
MEREAK
MCR
MDIG
MUIGIT
MF
MFLT
MINUSA
MODIFY
MPER
MUL1@P
MULPLK
MULT1¢
MULT?2
MULT21
MULT2P
NAGSW
NEGAC
NEGATE
NEGOP
NEGOP1
NEGSGN
NEWUIG
NMEXTT
NUR2
NORC
NOKEND
NORF
NOTDIG
NRLOOP
NTEXTT
NTSTq
NTIST?
ONE INC
ONFP
OPNEXT
OFPTARL
OPTARS
oPTC
0PTC1
OPTCOL
OPTLOP
OPTE
OPTI

vial

7625
P63
F764
P66
7314
7345
2376
cvée7
7¢23
2602
ti65
6147
6226
r6R7
fL66
PUN3
1273
n64
6234
7600
5742
5734
5756
€233
7141
€676

4458

(062
7436
6167
5614
7425
7¢50
7455
7v32
6771
5658
7616
155¢
1552
1553
1117
7461
1610
1731
2026
3382
3256
3244
2734
3252
3303

6=-JuL-79

OPTION
OPTK
OPTLST
0PTM
OPTN
OPTP
OPTR
OPTR@e
OPTRET
OPTRI
OPTRO
OPTS
oOPTT
OPTTBL
OPTTNU
OPTTL
OPTX
GPTXIT
ouT
OUTA
OUTCR
QUTDEV
CUTP
OUTPT
ouTS
0UTA
CVCHEK
OWAIT
(4]

F13
P17
P177
P2

P27
P277
P337
P4RpQ
P7600
P77
P7700
PACBUF
PACKC
PACKST
PACLS?2
PACLST
PC

FC1
PCHK
PCK1
PD2
PO3
POLXR

11:38

6446
6457
240
3271
3258
3234
6453
2661
6461
2663
2662
3256
3237
2174
3203
3221
3243
3241
2477
6437
251¢
?137
615¢
3365
1240
2587
5633
3225
1923
A0es
fv31
nJ26
0435
6765
332
20854
#2225
7B24
871
2062
323
4507
#1563
12¢4
3456
h145
A62¢
A51n
3042
w532
755y
ha13

PAGE 82-4

PER
Fel100
reTO
PINC
PRZEKRU
PLER
POFA
PUPF

[ J01 ]
PyLES
PrUP
PrRINTC
PreitLe
PriC
Pri:CES
Priiug
PrUy2
PSWiT
PT1
P12
PI1CH
PTENPT
FUSHA
PuSHF
PUSHY
R6
RAISTP
Kkl AC
PANDOR
FARAC
KARACY
FAKDP
kAakubk1
READC
RECUVRK
FEMATN
RESTR
ReT
FETRM
HETURN
RFLAC
Pivt g
rUT
FUTrRAC
KiL6
Ruﬂi
Fub2
RU~3
SAVAC
SavLK
Sar
SCALEU

tv2e
b1/
1022
1127
10e
1323
1418
455
bote
ESEA

1178
459 ¢
A

1A ;41“

LTS

770
het o
[ Rl |
1132
“1fF1
6282
4=y
a4
an )
[ P2
Ta4n

7544
Tebl
AT7F7
7271
67 RE
451y
2745
v1ke
517
0dhi
1554
554,
7418
6]
R
S7A¢
At
NS
377
11

201,
7n1
1324
hein



/asansnas FOCAL,

SCHAR
SCONT
SDLOOP
SOMULT
SDOWN
SOSHIF
SET
SEX
SEXC
SFINAL
SFOUND
SGNSWT
SGNTST
S60T
SHFLOUP
SIGouT
SIN
SK1PNP
SKFNP
SNL ST
SOrTH
SORTC
SORTCN
SORTJ
SPACLA
SPLAT
SPNOK
SUCUN
suLoor
SRNLST
START
STARTV
STKING
SURS
T1

T2

TAk
TABCTR
TASK
TASK4
TASKCL
TCKLF
TCRLF2
TOEND
ToLOOP
T00UTP
TOTEXT
TDUMP
TELSW
TEMP)L
TEMP2
TEMP3

5/69Y sassnesss

1312
1547
7142
7133
6226
7155
1024
1357
[ A-¥4
1069
132%
7072
5755
1331
6746
61ve
2766
3u14
2732
6115
1333
4511
n127
4519
7663
3124
4521
75354
7476
1376
n177
?134
3323
1524
¢156
157
1362
nos3
121v
1252
1222
125@
1254
3174
3131
3174
3175
3125
2660
n162
6163
n164

PAL1A

TENPT
TEKRMS
TESTC
TESTM™
TEXTP
TFLAD
TGRP2
THISLN
THISOP
TINT
TINTR
TLIST
TLIST?
TLIST3
TOTLIG
TQuOT
TRPLAD
TSTERM
TSTGRP
TSTLPR
TSTSGN
TSWP
TIXTR
TIXTS
TXTRFS
TXTSAV
TYPE
TYPE2
USERT
USERTP
UTE
utTn
UTRA
uTx
VAL
WALTP
WALL
WEXIT
WRITE
WTEST2
WTESTG
KTXR
WTXS

XENOLN

V141

(231
2utie
4525
4522
vo17
7344
vaz3
*146
?147
2625
126¢
1142
14025
1162
#u51
1241
5718
4565
4524
4523
(7R 1Y)
3233
1237
1236
2443
2435
12v7
1227
6sR2
I27¢
2317
2326
2315
2337
2463
2733
7671
*7n3
¢641
n660
r674
“712
711
2676
1161
2853
?414
20
”136
1153
1145
2417

6=JUL=-78

XFIND
¥FIX
YFL
XFLUAT
XGETLN
X133
XINT
XouTL
XPOPY
XPRNTL
XPHSHA
XPUSHJ
XRT
XRT2
XRT3
XRTLA
XSORTC
XSPNOR
XTESTC
XTESTN
XTSTER
XXX
XXYP
#LRGUO

11:38 DAGE 87-=5

2265
7311
755y
7532
n312
2665
1156
267%
19556
6151
w511
o238
BB
W1y
A1 A
R
A733%
1524
713
1533
?514
6117
6237
7216
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/FOCAL 5769

NV D LWN-

EOWAKRD TaFT

7009
4407
(210

4459
1¢45
5509
(L3
4452
4503
1413
Py
7545
1573
no13
4526
4430
7571
P27
1164
4519
Y67
132
[ T3V
4565
0616
2735
5600

/FOCAL 5
JEXTENDE
/

/ESING
/tCUS:
/EATMS
JHEXP:
/FLUGE
17177
ZUEFINIT
FIXmRI F
FIXmEL ¢
FIxXmMrRl F
FIXMEL ¢
Fixmrl F
FIXMRE F
FNR=7v0
FENT=449
FeXT=y

17717
NeGATE=
GLTSGN=
ReTuRN=
Sivs
FiXx=
PUSHA=
PUPA=
FLAC=
FLTEMP=
FLTONE=
PULXR=
EKRUR=
FLOAT=
FNTARF =
ROTTOM=
CUMGO=
SURTU=
M5=
CNTR=
AXIN=
TOTERM=
PROC=
ENRORS=
DBCUNV=

6/10/69 PALLIR V14l 6-JUL-70

/769 FOWARD TAFT 6710769
N FUNCTION PACKAGE

SIN(X) X IN RADIANS
CuS(x) X IN RADIANS

AKC TAN(X) RESULT INM RADIANS
EXP(X)

LN(X)

10MS

AL=10u0
Su=2i6 0
MY=3cpu
NVv=40t¢0
GT=5r00
PTz6vivd

7
FIXTAB

44549
1645
550
16
4452
4503
1413
44
7545
1573
13
4526
4430
571
27
1164
4519
67
132
1@
4565
616
2735
S56vd

12:19

PAGE 1



/FUCAL 5769 FUWARD TAFfT &/10/69 PAL1Q Vi4g 6~JUL-70 12:1¢@ Pate 2

46 Pro27 s50TTUM

47 w27 5112 FCusS-1 /10P OF TEXT

48 rol'v sFNTAGE 7

49 Ve B335 FaATN JPOINTERS TO EXTENDED FusCTIONS
54 A6l H2v2 FEXP

51 gk 5454 FLUG

52 nend 117 FSIN

53 vol4 5119 FCUS

S4 17717

55 JENAFLE A "LIERARY ULFLETE™ COMMANU

96 /WHICH WILL NELETE THE EXTENDED FUNCTIONS Anb

57 /FREE MURE FOKR USER ARFA,

Y] 1174 «COMGU+1R

59 1174 6556 LIBRARY

60 6555 £655%

61 6555 R34 LIRLST, "D

62 17177

63 6556 451v LIRKAKY;SURTY /"LIHRARY" = EXPANDAFLE COvMAND
04 6557 6594 LIBLST-1

65 6569 PB22 LIRGO=-LIKLST

66 6561 4576 FhKOK 7ILLEGAL LIBRARY COmMMAnD

67 17777

6B 6562 1067 LiBu, TAL M5 JOELFTE THE EXTENUEL FuntTIUbs
69 6568 3132 DCA CinTR

74 6564 1375 TAD EXTAb

71 6565 3dib DCA AXIn

72 6566 1175 TAD PERROK

73 6567 3414 DCcA 1 AXIN /SFT ERROKS PUINTERS

74 657w 2132 154 CNTR

75 6571 5366 JMP =3

76 6572 1376 TAD hTOP

77 6573 36?7 NCA ROTTOM /MOVE TOP POINTER UP

78 6574 5261 JMP 6461 JUPTRET (TO REACH EnD UF CumMaNy)
79 1/1177

1) 6575 @577 FXTAR, FNTARF+6

b1 6576 5577 DIOP, DBCONV=-1

82 6577 6562 LiBco, LIBD

83 f175 8175

b4 ©»175 2735 PLRROKs ERRURS



/FOCAL 5769

8%
86
87
88
89
se
91
92
93
924
95
96
97
98
99

100

181

102

143

104

105

106

197

1v8

109

119

111

112

113

114

115

116

117

118

119

129

121

122

123

124

125

126

127

128

129

139

131

132

133

134

135

5113
5114
5115
5116

5117
5128
5121
5122
5123
5124
5125
5126
5127
5139
5131
5132
5133
5134
5135
5136
5137
5140
5141
5142
5143
5144
5145
L146
5147
5150
%151
5152
5153
5154
5155
5156
5157
5160
5161
5162
5163
5164
5165
5166
5167
5178

EOWARD TAFT 6/10/69 PAL1A viai 6=JUL-70 ' 12:10
JFOCAL EXTENDED FUNCTIONS
5113 #5113
/ COSINE
4459 FLCOSy NEGATE /COS(X)=SIN(PL/2-X)
4447 FENT
1772 FAD I P2
evoy FEXT
11717
4 SINE
1045 FSIN,  GETSCN
7450 SNA
5510 RETURN /SIN(Y) =@
7710 SPA CLA
4771 JMS 1 NEG2 /SIN(=X)2=SIN(X)
3018 NCA SN
4407 FENT
4374 FOV TwoPri /REDUCE MODULO 2 PI
6773 FPT I X2
evey FEXT
4452 Fix
4458 NEGATE
44¢7 FENT
7960 FNR
1773 FAD 1 X2
3374 FMY TwWwOP{
6773 FPT I X2
2377 FSBR PI
(L'I'L’) FEXT
1045 GETSGN /X<PI?
771¢ SFA CLA
5353 JMP PCHECK /YES
4407 FENT /ND, SIN(X<PI)=z=~SIN(X)
6773 FPT T x2
pBNY FEXT
101¢ TAD SN
704¢ CMA
3v1¢ DCA SN
4407 PCHECK, FENT /X<P1/27?
5773 FGT 1 Xx2
2772 FSr 1 PI2
vy FEXT
1945 GETSGN
7714 SPA CLA
5367 JMP PALGO /YEU
4407 FENT /NO, SIN(X)=SIM(PT=X)
5377 FGT Pl
2773 FSR I X2
6773 FPT 1 X2
evoe FEXT
5774 PALGO, JUMP 1 ,+1 /PERFONM POWFR SFRIES EXPANSIOW
5540 PALG

PAGE 3



7FOCAL 5/69

136
137
138
139
149
141
142
143
144
145
146
147
148
149
159
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
179
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
168
189
199

5171
5172
5173
5174
5175
5176
5177
249
52e1

5202
5203
5204
5205
5226
5207
5211
5211
5212
5213
5214
5215
5216
5217
5220
5221
5222
5223
5224
522

523

5227
5230
5231
5232
5233
5234
5235
5236
5237
5248
5241
5242
5243
5244
5245
5246
5247
5250
5251
5252
5253
5254
5255

EUWAKL TAFT

5321
5413
5325
Pous
3119
3701
A2
311v
3761

1045
7710
4321
3viv
4407
3272
6325
noev
4452
4513
4450
44¢7
7¢vd
1325
6325
3325
633y
1267
6733
5264

- 4733

2325
1256
6733
5261

3330

1733
6733
5325
4733
3275
1734
UV
1413
1044
3444
2019
5510
1497
6325
5734
4325
PunY
5506

NLEG2,
Pi2,
X2,
TWOPT,

P,

FEXP,

6719769 PAL1® vial A=JUL=7¢ 12:1¢

FNEG
Pl1OT
X .
(4T

3118

3761

a2

311¢

3761

EXPUNENTTAL

GETSGN /TAKE ARSULUTE VALUE
SPA CLA

JMS FNEu

DCA SN

FENT

FMY LG2E

FPT X

FEXT

FIX

PUSHA /SAVE INYEGER PART
NEBATE

FENT

FNR

FAL X /RETALN FRACTIONAL PAKT
FPT X

FMY X

FPY XSOK

FAD DF

FPY 1 1P

FGT CF

FDV 1 TP

FSR X

FAD At

FPT 1 Tv

FGT PF

FMY XSQR

FAUD T TP

FPT 1 TP

FGT X

FOV .1 TP

FMY TwO

FAD 1 ONEPT

FEXT

POPA

TAND FLAC

DCA FLAC

I1S7 SN ZEXP(=X)=1/LXP(X)
RETURN

FENT

FPT X

FGT I ONFPT

FOV X

FEXT

RETUFN

PaCt

“



/FOCAL 5769 EDWAKD TAFT 6/16/69 PAL1A vial 6=-JUL=-70 12:1¢ PaGE S

191 /£XP AND ARCTANGFNT CUNSTANTS
192 5256 K4 AF R4
193 5257 2372 2372
194 5268 1442 1402
195 5261 7774 Bt , 7774
196 5262 2157 2157
197 5263 5157 5157
194 5264 @012 CF, w12
199 5265 5454 5454
2ve %266 N343 ©w348
201 5267 @vR7 Nt » huoni
2u2 278 2566 2566
283 5271 5341 5341
2v4 5272 QAvvl LL2E vl
2v5 %273 27045 27vS
296 5274 2435 2435
2e7 527% prvn2 TwO,» nune
20b 5276 2uvy 2008
219 5277 ©Wownd BET1 [24d"]
2149 53¢y 2427 2427
211 53@41 2323 2323
212 5302 7775 BET2) 7775
213 5303 3427 3427
214 5304 7052 7¢52
21% 5305 ©dle RETZ, [2'2d"]
216 5306 2437 2437
217 5327 1646 1646
2138 5318 7773 ALFZ2, 7773
219 5311  3380¥e6 33ne6
22¢ 5312 5454 5454
221 5313 7777 ALF1, 7777
222 5314 3304 3304
223 5315 4434 4434
224 5316 MUY ALFZ, agvo
225 5317 2437 2437
226 53284 1643 1643
227 /1777

228 /JROUTINE TO NEGATE FLAC AND RETUKN WITH AC=7777
229 5321 evwd FNFG; @
230 5322 4450 NEGATE
231 5323 764 CHMp
2382 53724 5721 JhP 1 FnFu
23$ /VARTARLFS
254 %325 (e X 4
235 5326 (vVY [
236 5327 Vvwvwe 7}
2387 5338 Cuvy X5AR» 4
238 5331 (@uev [
239 5332 @¢vvY [%]
24y /POINTEKRS
241 5333 7945 TP, FLTEMP

242 5334 1578 OwkPT, FLTUNE



/FUCAL 5769

243
244
245
246
247
248
249
254
251
252
253
254
255
256
297
258
259
269
261
262
263
264
265
266
267
264
269
274
271
272
273
274
275
276
277
278
279
288
281
282
283
284
285
286
287
268
289

5335
5336
5337
5340
5341
5342
5343
5344
5345
5346
5347
5358
5351
5352
5353
5354
5355
5356
5357
5368
5361
5362
5363
5364
5365
5366
5367
5378
5371
5372
5373
5374
5375
5376
5377
5409
5421
5402
54013
5404
5405
5466
5407
5410
5411
5412

FOWARD TAFT

1045
7714
4321
3v19
44¢7
6325
5325
2734
(A"
1045
7714
5357
44v7
5734
4325
6325
(A1)
7040
4503
4407
5325
3325
6330
332
1277
3330
13vb
6733
5319
3339
1313
3339
1316
3325
4733
1)
2413
5287
4459
4407
1213
414"
201¢
5519
445y
55vy

/
FATN,

EXIT2,

6/10/69 PAL1A

ARC TANGFNT
GETSGN
SPA CLA
JMS FNEG
DCA SN
FENT

FPT X

FGT X

FSK 1 ONFPT
FEXT
GETSGN
SPA CLA
JMP GO
FENT

FGT I ONEPT
FDV X

FPT X
FEXT

CMA

PUSHA
FENT

FGT X

FMY X

FPT XSuk
FMY HET2
FAD BET1
FMY XSQR
FAD BETZ
FPT 1 TP
FGT ALF2
FMY XSUR
FAD ALF1
FMY XSOR
FAD ALFZ
FmY X

Fov 1 TP
FEXT

1SZ 1 PDLXR
JMP EXIT?2
NEGATE
FENT

FAD PIOT
FEXT

1SZ SN
RETURN
NEGATE
RETURN

viai 6=JUL=~78

/TAKE ABSOLUTE VALUE

/SIGN FLAG

/CHECK SIGN FLAG

/SUBTRACT FROM Pl/2

/ARC TAN(=X)==ARC TAN(X)

12:10

PAGE ©



/FUCAL 5769 EOWAKD TAFT /18769 PAL1® viai 6=JUL=-70 12:1¥ FALL ]

290 /ARCTANGENT AND LUG CONSTANTS AND PUINTERS
291 5413 @ool PIOT, a1 /P1/2
292 5414 3119 3114
293 5415 3761 3761,
294 5416 7771 Ly, 7771
295 5417 4544 4544
296 5420 1735 173%
297 5421 7774 L7, 7774
2938 b422 22386 2236
299 5423 43¢4 43044
3vyg 5424 7775 L6, 7775
301 5425 4746 4746
3082 5426 0771 7771
343 5427 7776 L5, 7776
34 54389 2535 2535
345 5431  33¢1 33l
346 5432 7776 L4, 7776
3487 5433 4113 4113
308 5434 7211 7211
3h9 5435 7777 L3, 77717
310 5436 2517 2517
311 5437 0307 w367
312 544y 7777 L2, 7777
313 5441 4040 4064
314 5442 41v9 411¢
315 5443 PYV0 L1, [
316 5444 3777 3777
317 5445 7742 7742
318 5446 0LVY LUGL?,» @uiu
319 5447 2613 2613
320 5458 4414 4414
321 5451 7545 TP1, FLTEMP
322 5452 1573 OnEP?2, FLTONE

323 5453 5325 X1, X



FFOCAL—5769

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
358
351
352
353
354
355
356
357
358
359
366
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376

5454
5455
5456
5457
5460
5461
5462
5463
5464
5465
5466
5467
5478
5471
5472
5473
5474
5475
5476
5477
5509
55€1
55082
5503
5504
5505
5506
5587
5518
5511
5512
5513
5514
5515
5516
5517
5528
5521
5522
5523
5524
5525
5526
5527
5530
5531
5532
5533
5534
5535
5536
5537

--EDWARD TAFT

1045
755¢
4526
4447
665t
2652
@avoe
1045
7450
5336
77¢4
5276
4447
5652
4651
6651
pYed
7046
3810
7444
1651
4439
4407
3246
6653
1)
7611

3651

4407
5651
2652
6651
3216
1221

3651.

1224
3651
1227
3651
1232
3651
1235
3651
1249
3651
1243
3651
1653
avbe
5207
4439
5500

/
FLOG;

STARTL,

ZERGD,

6/18769 PALLY vieg feJUL-TY 12:10

LOGARITHM
GETSGN

SPA SNA
ERROR /7EFRO OR NEGATIVE AKGUHEST
FENT

FPT 1 TPy
FSK I OnFP2
FEXT

GETSGN

SNA

JMP FERGO 7L0G(1)=n
SMA CLA

JMP STARTL
FENT /LOG(X)==L0G(1/X)
FGT ¢« ONFP2
Fuv [ TP1
FPT 1 TP4
FEX®

CMA

DCE SN

CMmi.

TA) T TP
FLOAT

FENT

FMY LUOGE?
FPT I X1
FEXT

1AC

DCA 1 TP1
FENT

FGT I TP1
FSH 1 ONEP2
FPT 1 TP1
FMY L8

FAD L7

FMY 1 TP1
FAD L6

FMY 1T TP1
FAD LS

FMY 1T TP1
FAD L4

FMY [ TPt
FAD LS

FMY T TPt
FAD L2

FMy [ TP3
FAD L1

FMY 1 TP1
FAD T X1
FEXT

JMP £ XIT2
FLOAT
RETURN

PaCe #



/FOCAL 5769 EOWARD TAFT 67108769 PAL1D vial 6-JUL-78 12:19° PAGE ¢ -

377 JCONTINUATION OF SINE ROUTINE
378 5540 4407 PALG, FENT

379 5541 5653 FGT 1 X1
380 5542 4213 FOVv PIOT
381 5543 6653 FPT 1 X1
3482 5544 3653 FMY [ X1
383 5545 6651 FPT 1 TPt
384 5546 3361 FMY C9
385 5547 1364 FAD C7
386 55580 3651 FMY T TP1
387 5551 1367 FAD C5
388 5552 3651 FMY 1 TPt
389 5553 1372 FAD C3
394 5554 3651 FMY T TP1
391 5555 1213 FaD PIOT
392 5556 3653 FMY 1 X1
393 5557 @V0Y FEXT

394 55606 5207 JMP EXIT2
395 /SINE CONSTANTS
396 5561 7764 cY9, 7764

397 5562 2366 2366

398 5563 5735 5735

399 5564 7771 C7, 7771

449 5565 5466 5466

401 5566 6317 6317

492 5567 7775 Co, 7775

403 5570 243% 2431

404 5571 553 5053

415 5572 woug c3, [l LX]

406 5573 5325 5325

407 5574 @420 0420

408 %



/FOCAL 5769

Jeee
4100

1200
1360

460
-1

o
TV
10¢p

11w

12vp
1300

140
15¢0

1600
1700
2000
2100

22vin
23k

400
500
2600
27vn

Lavn
K1ve

A2vih
$3ng

RE14%
A5v P

R
RVAHY

BABAB0Y
Anandey

11111900
wurenune

nanviney
nevnouecre

EOWARD TAFT

nYhpuBng
POV AY

novguene
aBNYLBVe

PV0BVIBNY
Prunevang

nurvBunl
APABOAY

Nuthvnui
APy

MPPrOUUng
ARrBABNE

6718769 PALLA

CARBPVAY
apRvnvne

nRNarBRe
PRV NGAD

CuBunng
Aponrving

vidg

“wuernnove
nerpARre

VP pRBrg
vUutndny

nuoprery
wRrvRvve

6=Jut 78

noeoABLrY
Peavueen

PONBNBEY
vAPEANMY

“OPAANOQ
PYrABAR

12:18  PACGCE v-1

Puneng e
AUABYY -4

PR A
ARy 9

AuRgrinayg
ApAprnne

AYBLI NV
[ LS T

AAALAN A
ol . 8

U SR}
[ 12095 A}



4000
4109

4200
4300

4400
4500

4600
4709
5800
5100

5200
5300

5400
5500

~600
5768
6000
6100

6209
6300

6400

7FOCAL 5/69 EDWARD TAFT

6560

-~ 6680

670606
7000
7100

7209
7300

7400
7500

76090
77086

08000000
80080000

11111111
11111111

11111111
11111111

nevecsey
PB011111

11111111
11111111

11111111
11111111

00008000 0MVBRYADNY
f008000P0 MBVUBURY

WUeLAVRLB
11111111

11111111
11111111

11111111
11111111

QAL ro
AvPbRuRe

6/18/69 PAL1A

CoheaY
11111111

11111111
11111111

11111111
11111111

ot rvng
rvloreae

Vial

(411
11111111

11111111
11111111

11111111
11111111

“Hgnvnere
Huneasr Y

6=JUL=-78

roR0ANRY
11111111

11111111
11111111

11111191
11111111

CenenRnd
neneA111

12:1¢ PAGE y-2

Aatpay
11111111

11111111
11111111

11111111
11111111

[ ]
11111111

AR G

11111111

11111111
11111111

111111141
11111600

Agdy i
11111111



/FOCAL 9769 EDWARD TAFT

AF
ALF1
ALF 2
ALFZ
AXIN
BET1
BET2
RETZ2
BF
BUTTOM
c3

Cs

c?

c9

CF
CNTR
CUMGO
D3CONV
LF
DTOP
ERKOR
ERRORS
EXIT2
EXTAB
FATN
FCos
FEXP
Flx
FLAC
FLOAT
FLOG
FLTEMP
FLTONE
FNEG
FNTARF
FSIN
GETSGN
GO

Lt

L2

L3

L4

LS

L6

L7

L8
LG2E
LI&D
LIBGO
LIBLST
LIRRAR
LOGE?2

5256
5313
5319
5316
"Y1
5277
5312
5305
5261
pve7
5572
5567
5564
5561
5264
n132
1164
S6ku
5267
6576
4526
2735
54017
6575
5335
5113
5212
4452
[LLL]
4439
5454
7545
1573
5321
7571

5117 .

1045
5357
5443
5449
5435
5432
5427
5424
5471
5416
5272
6562
6577
6555
6556
5446

6/18769

M5
NEG2
NEGATE
ONEP2
ONEPT
PALG
PALGO
PCHECK
PDLXR
PERKOGK
Pl

P12
P1OT
PUPA
PROC
PUSHA
RETURN
SN
SOKTY
STARTL
TP

TP1
TSTERM
TWO
TWOPT

PAL1A Vi4i 6=-JUL=-78 12:1¢ PaLE 9=-4

rv67
5171
445y
5452
5534
554¢
5167
5153
[AARY
175
w177
5172
5418
1419
7”616
4909
5540
Gulv
an%1y
5476
h3533
5451
4565
279
5174
5325
45y
b173$
533¢
5536
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ERRORS DETECTED: @
LINKS GENERATED: ¢
RUN-TIME: 4 SECONBS

2K CORE USED



AF
ALF1
ALF2
ALF2
AXIN
HETL
=ET2
FETZ
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"ASKRHBUF
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ASKLST
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“UFBEG
rUFBUT
AUFR

v UFST
<uFTOP
111v9
(1T
240
253
naev
r3us
DEX)
776w
Ck
UFNR
LFKS
CFKRSX
CHAR

CHIN
cLF
CMBINE
CNTR
coL
roLp
CUMKOT
COMBUF
CUMEIN
cCOMGU

2114
787%
1162
825
2892
2053¢
2974
2073
845
2024
69
1861
798
2581
2487#
2486
2502
141
2411#
2590
2444¢
2128
9us
145
2963
209
24728
2B60
64s
74s
958
2376
98s
2207
2178
361
127#
2211
144x

217
1528
2659

174

125#
2761

203#

851
1999

254

143

143

57¢

1002
844
1222#
840
2093
2090
2794%
2074
11134
841
258
1865
278
2592
2500
2499%
2519#
241%
2613
2613#
2456
21364
26%
146
2066
294
2482
20934
1514
885
974
2365#»
2367
2497
2284%
3siw
568
2287
1373
271
383
1547

233
1654
2772
1379

862w
2993

2708

257
1674#

819#

1921 1233

- 845

855
3186#

2297#

4406
295 298
1879 1884
1367 1587
2595

2433»
2152
209 229
2085 2092#
911 931
2518 2543
1985
1691 1789
2078 2426
2608
24124
878 883

1450 1487

565 594
1548 1552

16294 1634

2782#
1383 1394

268 277

1051

912
1982
1557

21224
1399

2658
2439

1648
1489

641
1605

1639

1398

1592

917
19043
1923

2129

1400

2672

1652

655
1611

1649

1426

1868

918
2064
2828

1449

1841

944
1631

2662

1793

1874

933

2086

1464

1825

1002
1636

1798

1909 -

1401

1589

1942

1876

1644

1974

1495

1590.

2879

1485
1843

1407

1597

1247
18408

1465

1363
2851

1994

1444
2889

1595

1-16
2427



COMLST
COMNEN
- CONOUT -~
coutet
CPRINT
CTSF
OBCONYV
oBLOOP
DBTERM
UCONT
DCOUNT
NEBGSHW
BECEXP
DECINY
DECINY
DECNUM

neEce
DECR
PELETE
OGRP
OGRPY
13 {4
DIGBUF
niGLY
DIGITS
OIRECTY
DJVCNT
NMPSH
Do

DOK
OONE
DOONE
DRAL
ORALP
ORECTR

DVLOOP - -

DVSETQ
ECHO

ECHOLS

“ECHP
EFopP

- €£FUN
EFUN2
EFUN3
EFUN3I
EINPUT
ELPAR
END
ENDLN
ENDT
ENUM
EPAR

‘875 -
588¢
278
2099
1998
1962
90
2212#
2209»
434
2463
225#
2167
2234
380
353
2373
20S»
2476%
3Jes
421#
428»
2584
2472
2337»
240
2687
2945
226#
416#
1374%
1377
425
2838
2953
2686
2946
2947
1635¢#
1146#

- 2806

201#
1141
1244

3148

148#
2208
1166

145»

1814

146
1148
1187

376
024

1676w

2363
280t
19742
142
2230
2240
442
251¢
259
2184
2280
945
360
2378
903
2557
1359#
445
468
2596¢#
31820
2352
2413
2696¢#
2967
253
460
1387
1391
447
2840
2977»
2697
2962
2968
29es
1633
2008#

1226
1259#
1327#
1257
2231
1224

309
1448
1225
121%»

6698
1677
2005
2165#

4538
252¢

288
2185
2280

400
2395
2391

1412

2356
2463
2768
2996#
1522
822

2847

1240»

1249#

1231+

2219

586
2217

2309%
897

2566

2526

1467

2366
2464
2770
3023
1534

2977

1248

622
2223

2313

902
2567
2531

2465
2778
3427
1537

842
2226

2324
2235
2610
2571

2784

87e
2227

2344
2318

922
2238

2347
2315

1861
2239

2359
2319

1521
22854

2363
2325

1531

V341

2062

2353

2357

237¢



EPAR2
FRASE
ERG
FRL
FRR2
fRROK

FRROK2
FRKORI
FRROK4
FRKORS
FrY
ERVX
FTERM
LTERMY
LTERM2
+TERMN
LVAL

L VLN
FXIT
EXITY
FXTR
F1¢P
FCONT
FEND
FENDS
FINDLN
FINDN
FINPUT
FIX
FIxcC
FIXSGN
FLAC
FLACWK

FLAC1

FLAC?
FLAC3

tLAD3
FLADD
FLADOR
FLARG
FLARGP
FLDIG
FLDIV
FLGET
FLINST
FLMUL
FLNOR

1213
828
1466%
1458
196
195#
2328
448
293
285
542
1451#
1447
1159
1139
1177#
1145
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15274
394
743#
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FLOAY
FLOP
FLOPY
FLOP1
FLOP?
FLOP3
FLOPK
FLOTL
FLOUT
FLOUTP
FLPOW
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FLPUT
FLSUB
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FLTEN
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FLTPT
FLTXK
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FLXEND
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FOUTHU
FP10aP
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GETARG
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GETVAR
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466
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212v%
3174
3129#
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2852
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3180

2478
2723
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2853
2978

2674

376
1136

2545
2725
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2681

567
1243

1455
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HEGAC
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OPTM
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OPTRO
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OPTT
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1780r
1423
1419
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