-

1228 u.s. EQuiPkEnT
(AL . W DELETE X -Fuwer.

DEC

PROGRAM LIBRARY

DECUS NO. FOCAL8-52 LISTING

TITLE FOCAL 5/69

Although this program has been tested by the contributor, no warranty, express or implied, is made by the contributor,
Digital Equipment Computer Users Society or Digital Equipment Corporation as to the accuracy or functioning of the
program or related program material, and no responsibility is assumed by these parties in connection therewith.






7esanss FOCAL,

XN D WN

5/69 scssnscon

7404
poee
4407
b 1d
72w
7190
7049
T4
7824
70180
7612
7686
706t
7500
7449
7519
7454
7424
Y430
7410
7041
6901
6002
6831
6636
6v41
6642
6044
6046
6611
6412
6014
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/ensase FOCAL, 5/69 eescscssss

EXPUNGE

/PRUCESSOR INSTRUCTIONS

FiIXMR1
FIXHRI
FIXMRI
FIXMRI
FiXMk]
FiIXMRI

ANU=Q20d
TAL=100Y
1S2=20400
LCA=300v2
JMS=4000
JMP=5101

/FLUOATING FUINT {NSTRUCTHONS

FIXmRI
FiIXMRI
FIXMRI
FIXHRI
FIXMRI
FIXMRI
FIXMRI

FPw=gpruo
FAD=1000
ESB=2v80
FMY=300P
EDV=4000
t6T=5008
EPT=6ruy

FNR=700L

FEXT=0

FENT=UMS 1 7
NUP=7¢fu
CLA=720Y
CLL=7108¢
CMA=7040
RAL=7¢H4
CML=702u
RAR=7¢10
RIR=7k12
RiL=706R6
1AC=27001
SMA=75Pp
SZA=744u
SPA=7514
SNAz745¢
SNL=7420
S£L=743¢
SKP=7410
CiA=7¢041
TUN=6u0]
1UFz6un2
KSF=z6631
KRR=6c 306
ToF=6r41
TCF=6u42
TPC=6v44
TLS=éw46
RSH=6B11
Rixi3=e112
REC=hU01 4

FIXTAB

11:36-
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53
54
5%
b6
7
EY)
59
69
61
62
03
64
65
66
67
[oX°}
09
79
71
72
73
74

vany
Vv
s
Vil 4
wans
nave
wow7

wolv
i1l
112
w13
h¥14
15
“a16

n"y17
a2y
"p21

nez22
we23
no24
np25
w26

2027

[ RY)
2831
"e32
w833
Y34
w35
4936
ne3?

5769 zssgamcan PAL 1"

PVl
54v2
26013
7477
(A1)
"e13
#ing
66110

(114"
(AR
[12"]
nivie
3377
e2vd
nouiy

w17
34350
2vviY
220"

7256
77¢1
7664

7764,

"177
5577
4439
7332
no17
nar7
#2449
7776
(17204
262
(L]

/ & FUCAL = - BY
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KICK MERRILL - FOR THF FAMILY uF 8,

/REVISEU BY FUWAR TAFT 5/69

ot ZINTFRRUPT PRUCESSOR EnTRY

/HISCELLANEQUS [TEMS
w1

JME T

INTRFI

MINUSA, =301
FAEGSh, @

P13, 13
Civu, 1v4
FPNT

JUONSTANT

/USED FOR CALCULATING SIGNS

/CONSTANT

/CONSTANT

/ADDRESS OF FLOATING POINT INTERPRETER.

/ABTO=INDEX REGISTEKRS

AXIN, 4
XKT, “
XRTe, 4
PUL XK, n

FLTXKk, TOHUF =1

C2vy, 20w
XrTS, 4

/STORAGE INDEX

JEXTRA XK

JEXTRA XR

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

/USED MY PUSHOCWN LIST CONTKOLS

TeXirz, /TEXT PUINTERS

AXOUT, FRSTX

XCT, 4
G1FuM, 4]
/NUMRERS
PLR, 256
M77, =77
P76nt, T6vY
M2@&, -2V

P177, 177

/UUTPUT INDEX
/UNPACK SWITCH
JUNPACK STORAGE

/PERTOD
/RIGHT MASK
/GROUP MASK
/CONSTANT
/STEP MASK

BUTTOM, DBCUNV=1/END OF TEXT BUFFER

FLOAT=  UMS 1
XFLOAT
Pt7, 17
P277, 277
Clawn, 240

M2, -2
P2, 2
Cehiu, 264
HINBUF, ©

.

/FLOAT C(AC) SUBROUTINFE

/BED MASK

/"?"

/SPACE

/UONSTANT

/CONSTANT

/ASCII FOR 2ERO

/HIGH SPEEN INPUT RUFFFR
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100
101
142
113
104
1499
106
147
143
149
119
111
112
113
114
115
116
117
118
119
12¢
121
122
123
124
125
126
127
1238
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
14%
146
147
148

ITLY
1041
wed2
2043

PAEY)
woas
vas
"T'LY

wes5y
ngsS1

w52
w53

na54
A055
/1456
wus?7

vid6by
we61

w62
063
1464
wg6s

nee66
npge67
fB70
ne71

wn72
ne73
wi74
wa7s
w76
nar7

v100

5/6Y #tesanssce

749
[A71'4"]
oy
oy
[N}
vo44
(A1)
[31%1"]
(2]
@anve
4459
6676
Y19
4452
7311
212

nos54
7337
n214
e2¢7
n212
[2711"]
n215
rey

Gu62
77¢9
754¢
7522
7563
(1)

7775

7773
7767
0877

6174
S66¢
2527
3420
3432
3432
55ve
2656

FLOP=,
FLOP®,
FLOPL,
FLOP2,
FLDP3,
FLAC=,
FLACK,
FLAC1,
FLAC?,
FLAC3,
NEGATE =

TUTDIG,
Fix=

TARCTR,

PaL1g vial A=JUL =7V 11:38 PAGE

/FLUATING OPERAND STORAGF
14

i

/FLOATING POINT ACCUMUL ATOR
o

3
4]

@

JMS T, /NEGATE FLAC ROUTINE

NEGAC

14 /TOTAL DIGITS IN OUTPUT FIFLD
JMS 1 . /F1X FLAC ROUTINt

Xk 1X

& /UARRIAGE TNDEX

/CONSTANTS

LISTA=,
P3837,

CLF,
LIST3=,
CClR,

Mile=,
P778,
Mz24p,
MPEK,
MURD
MELT=,
M3,
M5,
M1,
P77,

FUUTPUT,
FiINFUT,
CuMEt,
CHKS;
EnND,
ENDT,
RETURNS=
E+UNSIT

/INPUT LIST FOR "SFOUND",

337 /LEFT ARR

214 /F o F,

207 /8ELL

212 /L.F,

ZEXCRETION LIST

21% /LIST BRANCHFR,

4 /SEARCH CHARACTER (VARTARLE)
7708 /LEFT MASK

~240 /SPACE TFST

~256 /PERTUD TEST

~215 /C.R, TEST
/3-WORD FLOATING POINT

-3

-5 /PAREN TEST
~11 /PAREN TEST
77 /RIGHT MASK

BDCONV  /FLOATING OUTPUT

DBCONV  /FLOATING INPUT

COMEIN /COMMAND BUFFER START
FRST /ADDRESS UF DUMMY LINE,
RUFHEG /FIRST LOCATIUN USFD,
RUFBEG /START UF STORAGE AREA #e
JMP T . /FUNCTION RETURN

EFUN3
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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

193

199 w127  wdve SURTCN, /NUMBE~ Tn TABLE FROM SORTC

2vvi 134 feve LASTCr, v . JLAST UPFRATION FUR EVAL

M w131 CHik=, /FUNCTTUN CUbE,

20Nz 1131 Cevw ATSw, . /AaSKR=TYPF SWITCH

2nd 4132 7760 CnTr, -2y JUELETE AND ERKOR COUNTER(USED 3Y F, P, ALSUL)
2v4

245 »183 @¢vr4 Nete, a /aUmKER OF CDFECIMAL PNOTHTS

2vi6 .

2n7 7134 SlasTv=, /7=FND FOF BR

2¢y

299 w134 3432 HuF < SUFBFG /~EXT LOCATION IN RUFFFR = LAST LOCATION OF TEXT,
219

211 #1385 oy A, v /CHAR tUF INPUT

212 130 Vvuvu XCTin, /PACK SATICH

2138 W37 2675 OuTuf Vv, x0UTL /UUTPUY SURROUTINE

214 149 2655 Intie v, 148 /INPUT SHBROUTINE

21%

216 141 @uvil NAGO g /50T ALL ANUZ/UR GROUP SWIICH (4uAd3yNE12ALLB=GH0I)
217 w142 215 CHAR, 215 /THE MOST TMPOKTANT REGISTFK

218 1143 (ovy LINENU, ¢uid /LINE NUMBER KEAD RY GFTLN

219 h144 (VS GINC, 6 /nGKDS T STORE 1 VARIABLE

2724

221 145 1575 PU, FLTZFR  /PROGRAM COUNTFK

222 146 (“u?%¢ THlstn, @ JUINF PUINTER FKROM *FIMpLN?

223 %147 (¥e THISOP, @ JUURREMT *FVAL' GPFRATION

224 1154 ¢4a0d) LASTLN, /BACK FOINTERF FROM 'FINpLN®

225 n151 yunl NexGSe, 1 JUEBUG SWITCH } NON=7ERO FOR LTTERAL,
226 w152 vwvl DiPOLW, 1 /=04 FUR TRACE ON,

227 n153 ¢uro PACKRS ), /RUBOUT PROTECTIUN

2248 154 ¢uve Pl1, “ /VARTARLF POINTER

229 155 3432 LASTV, wUFBFG /ADURESS OF LAST VAKIAKLF

23% 156 vduy T1, " /TEMPUKARY REGISTER « MAIN

231 "157 puvy Té, @ /TEMP REGISTER = FOR NFw INST, ROUTENES,
232 V169 2034 FLARGE, FLAKG /UATA AGDRESS

233 7161 2463 riftn, Crln /GENERAL CHAFACTER INPUT ROUTINE,

2354 /USEM KY NEW FLUATING PT, PACKAGE

235 162 QPVYY TeMPL, @

236 V163 €9d¢Y TemP2, @

237 nice  @eunyY TEMPR, 0

238 4565 ToTewhd= UMS I , /TEST FOR ,3CR

2349 m16% 2514 XTSTEKM /RETURNSt OTHER, i OR CR, COMMA

244 vove NIGITS=6 /3IGNIFICANT OIGITS
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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
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273
274
275
276
277
270
279
28
201
2u?
208
264
285
286
287
284
269
29w
291
292
293
294
29>
296
297
295
249y
Son
Sl
32
3ng
394
3vs
Sk
w7
343
3y
31v
311
312
313
$14
315
316
317
314
319
379
321
3722
R
324
329

A234
4231
232
r233
4234
“239
v236
”237
NPAP
1241
w242
wp4a3
244
24y
240
246 ]
rebe
n251
nas2
u2ss
254
3295
wa2n6
vl
»2e¢d
4261
w262
w2ed
264
w265
#4266
267
"274
4271
w272
273

n274
“275
4276
277
“3v ¥
w3l
v 3102
2303
i34

5/69 wesazeszs

4507
4547
1¢+74
217
3u2¥
4510
1627
3uld
4521
4522
4526
5274
6wid
2151
4515
1141
1225
764¢
4926
1134
3410
31356
1143
$41¢
4571
7419
4546
4517
1142
1Y65
7644
5262
1501
2111
4517
5177

4501
0616
1945
74%¢
5177
3145
114>
741
5233

JUNmMANML/ZINPUT PRUCESSOK

IRETN,

Guitk,

1177/
INPUTX,

paL1s  vial

PACKC

PACKC

TAl CuMpl'¥

FCA AxLUT

ngr XCT

GETC

Ta) uTTe~

feha PULXE

SHrUK

TESTH

FRROF4

JMFOINPUTX

TufF

IS7 DPEBGSW

GLILN

TAD NAGSK

TAD P4duer

S£A CLA

ErRUKS

TAIY RFUFR

NCA AXIN

NCA XCT M

TA(- LiNgMU

Pee 1 AXTN

SHHUR

SKE

GETC

PACKCE

TAD CHAR

TAL MER

S#A CLA

JME =5

PUSHJ
DELETE

EnbiLN

JME START

FUSHY
PKOC

TAD T PC

SiA

Jrirt START
nCA PC

TAN PC

1AC

JhMP GUNE

A=JUL =70 11:38 PAGCE 7

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

/INITIALTIZF “TEXTP"
/SETUP CURRENT LINE

/RFAIN FIRST CHARACTER,
/INIT PUSH=-DOWN-LIST

/IGNORE LEADING PLANKS

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

/NO

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

/TEST FOR SINGLE LINE

ZILLEGAL LINE NUMBER ON IKPUT
/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

/JREMOVE OLD LINE; IF ANY,

/INSERT NEW LINE

/PROCESS IMMEDIATE COMMAND,

/CHECK NEXT LINME (X-Mbi)
/END UF PROGRAM?

/YFES

/SAVE NEW LINE NO,
/START NEw LINE

/PRJOCESS OTHFK COMMANDS

/VEXT LINE BUFFEF FOR™MAT®

/%1 1 L

INTER In ZERO

/%2t L hEnY

/43 -

LTRSS B
/a0 L

TEXT

“”
.

InN LAST
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326
327
328
329
339
331
352
533
354
KE L)
334
307
333
339
344
341
342
3438
344
345
346h
347
344
349
354
351
352
353
3h4
255
350
$o7
353
359
3nY
361
362
363
3ng
3os
360
3n7
358
369

w3ns
w3de
n3a7
310
v3il

512
V313
314
v315
V316
w317
329
w321
wiz2e
w323
n324
6325
#3326
#327
339
7331
332
“w333
w334
335
1336
"33
A34v
341
w342
#3343
w344
h345
n346
347
w3549
w351
03452
¥353
w354
v3ss

5/69 nasnscenns

¢aid
71¢06
7606
Tuvo
YAR)

Aevic
4571
1225
3141
4511
€114
5374
47¢6
4522
45v6
4556
7166
1177
Jui4
4556
1143
7450
2141
3143
1164
7454
5347
4529
Tvn4
1143
3143
1164
f3ec7

5351°

2141
1143
765¢
4522
5361
5712
5361

XnTL6&,

/

/PRUCESS A LTINF

XGETLN,

GeX1T,

GIESTA,

PALL1R

P
cLt

vial

A=JUL=-7¢ 11:38

/ROTATE AC LEFT 6

RIL

RTL .

FTL
Jme

Vi

I XxTLA

SPMUR

Tau
nca

Faviyr
NAGSK

SURIC

JME
NI

SwLIST=-1

EVvLa

I InPINT

TESTN

Gtlc

JMS
CLL
Tal
RAL
JMS
TA:
Sna
nee
nca
Tan
SNA
Jip

RTL6

RAL
TAnD
RCA
TAD
AND
JMP
15#
Tan
SNA

GLG
RIL
SURTCN

Get
I INEMU

NAGSK
LlIvkEmy
NeCatim

GlEsTa

L INENO
LINENU
neCNbM
C776%
o +3
NAGSW
LINENU
CLA

TESTN

JHiP
JMP
JmpP

LNERR

I XGFTLN

LNERR

MUMhEN = "GETLAT™

PAGE &

ZINITIALIZE TO SINGLE LIME

/TEST FOR A SIGN

JEVALUATE IN FLOATING POINT

JFE1XED POINT: GET GrOU
/60 PAST . IF THERE

/GFET 1ST STEP DIGIT
/MULTIPLY RY TEN

/GET 2MY STEP NIGIT
/COME [ Mg

/MUST RE GROUP
/SAVE STEP NUMRER
/GROUP

/GRUOUP ¢t MUST g8F "allL
/CONSTRUCT LINE NUMZER

/TEST FOR LEGAL GROUP

/SET TO “ALL"

P

/MAKE SURE LINF # IS ZERO

70K; TEST FOR EXTRA DIGITS

/UD0URLE ,» ILLFGAL G.
70K
/T00 MANY GIGITS

@,

ok G,>15



/esnnae FOULAL,

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
440
441
442
443
444
445
446
447
433
449
459
451
452
453
454
455
456
457
458
459
469
461

¢416
417
V420
ne4z1
€422
423
V424
¢425
V426
427
©438
€431
w432
V453
€434
0435
f436
0437
2449
2441
w442
443
€444
445
8446
#447
459
451
0452
4453

6454
%455
(456
p457
0460
72461
462
7463
0464
465
466
V467
2479
471
V472

5/769 Seeasvane

4515
1145
4503
45¢4
o017

4504

914%
1141
771¢
5254
4516
5273
4501
e613
4505
P14y
1545
745@
5262
7801
3154
1141
7740
5251
1554
4524
5262
1554
3143
5223

4516
4526
4508
p618
4585
ri4g
4565
ev17
1413
3145
4565
5266
5672
5216
ne16

© /RECUKSIVE OPERATE,

Du,

DGRP,

DuRP1,

11777
DUONE »

DCONT,

_ POPF

PALLIR via1

GETLN
YAD PC
PUSHA
PUSHF

TEXTP
PUSHF

NAGSH
TAD NAGSH
SPA CLA
JMP DOONE
FINDLN
JMP TGRP2
PUSHY

PROCESS
POPF

NAGSH
YAD 1 PC
SNA
JMP DCONY
1AC
DCA PTY
TAD NAGSW
SMA SEA CLA
JNP 44
TAD 1 PTt
TSTGRP
JMP DCONTY
YAD I PT%
DCA "L INENO
JMP DGRP

FINDLN
ERROR2 -
PUSHJ
PROCESS

" NAGSW
POPF
TEXTP
POPA
NCA PC
TSTERM
JIMP =1
JMP 1 42
JMP DO
PROC

K=JUL-78 - 11:38  PAGE 18

EXECUTE, OR CALL

JEXECUTE ONE LINE, A GROUP,OR ALL
/SAVE ADDRESS

70F CURRENTY LiNE

/SAVE REST OF THIS LINE

7ABDRESS OF TEXY POINTERS

/SAVE NAGSHS CHAR; AND LINENO,

FCHECK DATA FROM GETLN,

“/SKiP IF GROYP OR ALL — ~ -~ -~
/700 ONE LINE

7INIT FOR CROUP AND SET THISLN-

7EXECUTE OBRJECT LINE AND SET-PE,

-2

/RESTORE - THE DATA - -
/CHECK FOR ENB OF TEXT (X=MEM)

“/ALL OONE -

- 7/SAVE POINTER TO LINEND — -

/CHECK FOR GROUP

700 ALL
/TEST GROUP (X+MEN) -

-/NOT IN GROUP -
/READ NEXT LINE NO, (X=-MEM)

/CONTINUE THE SUBROUTINE

/FIND THE LINE

/#NU SUCH LINE NUMBER

JEXECUTE IT

/RESTORE CHAR

JRESTORE TEXT POINTERS

/RESTORE ADDRESS OF CURRENT LINE.
/G0 TO TERMINATOR

/END OF DO, CONTINUE PROCESSING
/COMMA, NO ANOTHER



Jazaunzx FOCAL, 5/69 sszaseszzs

402
463
464
405
4n6
anj]
468

w473
1w4v4
V475
476
va77
[Z-1'4")

1146
301t
1411
4524
4526
5232

TohE?2,

PAL1C vViaig

TAD THISLWN
bCAa xKT
TAD 1 XRT
TSTGRP
ERRUKZ

JMF OGRPY

h=JUL=-7¢ 11:38 PAGE 11

/TEST FOR GOOD GROUP NUMBER.

/NO SUCH GROUP NUMBER



- fewsnas FUCAL,

- 469
470
471
472
473
474
475
476
477
470
479
43¢
481
452
453
404
435
406
407
4658
409
499
491
492
493
494
495
496
497
498

499’

5098
501
562
5143
5v4
595
586

587

548
- 5949
514
511
512

581
502
w593
1504
ns8s5
nws5e6
“5a7

w51g
n511
»512
w513
w514
1515
¥516
w517
w529
w521
w522

$523
n524
”525
w526
w527
w538
%531

n532
w533
w534
©535
¥536
0537
nS542
2544
0542
3543
n544
n545
0546
w547

5/69 asszasesaa

Povd
3332
7048
4310
1332
3416
5701

200
1018
3613
1013
3016
1l
7141
1155
7634
4526
5714

oy
72¢1
1323
43ny
1723
3323
5728

frvod
7240
1732
31t
2332
1266

‘43190

1412
3416
1411
3416
1411
3416
5732

/PUSHUORN LIST

/
XPUSHA,

17777
PUHR;

11777
XPUSHJ»

11777
PU2,

PALLE

[4

nea
CrMA
JIMS
Tan
nea
JMP

@
TAD
DCA
Tan
DCcea
Tan
cLt
Tal
S¢L

E RKOK

vial

CONTROLS

PU2

PCHK
Fuz2

I
I

XRT3
XPU!SHA

PULXR
PULXFK
POL XK
XRTS
PDLXF
ClA

LASTV
CLA

JMP T PCHK

¢

CLA
TAD
JMS
TAD
DCA
JMP

¢

CLA
TAL
nca
is#
TAD
JmMs
TAD
DCA
TAD
nCca
TAD
neca
JmMp

TAC
XPUSHJY
XPUSHA

I

XPUSHJ

XPUSHJ

1

XPUSHY

CMA

PD?

XRT
FD2

~3

PCHK

1

1
1
1
I
1
1

XRT
XRT3
XRT
XRT3
XRT
XRT3
Pu2

6=-JUL-70 11:38 PAGE 12

/PUSHDOWN THE AC = »PUSHA"
/SAVE AC

JBACK UP POINTER

/CRECK CORE USAGF

/SAVE

/INC IN AC

/DUPLICATE POINTER

/STORAGE FILLED RY 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



/etenna rip AL,

513
%14
515
516
s17
"ln
old
hZe
521
w22
=23
w4
525
576
wel
5724
S¢y
b3y
31
532
533
534
53%
536
537
538
53y
540
S41
542
543
544
545
546
%47
S48
549
554

559
w551
w552
553
554
[Lh-1)
556
V587
L bty
ELTSE
n5e2
“563

“564
4565
568
V567
“H78

w574
w972
»573
7574
“575
576
577
6N0
601
nee2
A6R3
64
w605
ene

nweo7

5/6Y zasszitnas "‘ALI",
[32'4°Q"] s, ke
7240 (Le M
175¢ Tan 1
2950 1S# vD
RN NUA Yk
141y Tar 1
3411 her ]
1413 Tati ]
3411 [es 1
1419 TAT 1
2411 Ca 1
5754 Jhb T
/

#2112
wezs
K223
217
w23se

253
7545
1156
1145
7391
1153
24149
2735
2735
2735
»73%
2735
7462
273%

7472

ZEnPUT CONTROL

INLIST, IsAR
TGROR
JGHOR
1GrLOR
TRETMN

/

/LIST OF FUNCT

FaTakbs XAKS
FSGN
Yiny
XpYS
FRAN
XUXS
XAlC
Fhkirs
EKROKS
ERROES
EhKkOKS
FRRORS
FSN1
EKKRURS

ME, -3¢e

V141 A=JUL =70 11:38 SAGE 13
/RESTUKE A FLOATING PT # - "POPF"™

A
rD3
3
T
FoLak
XRT
Pol aR
YrT
POLXR
XRT
P

CHARACTERS

/b A ZRESTART
4 /b ,F,
4 /ubLL

/LF L =IGNURED

/C.R.=TERMINATE INPUT
TUNM ADLDRESSES

/ABSOLUTF VALUE

/SIGN PART

/INTEGER PART

/FDIS- UDISPLAY Y AND INTENSIFY

/RANDUOM NUMBER

/SE1 X-CNORDINATE FOR DISPLAY

/READ ANALOG=-DIGITAL CONVERTER

/ATN THESE ROUTINES NOT [N PArKAGE

/EXP

/L0G

/SIN

/L0S

/SOQUARE ROOT
/NEW=- USFR-DEFINED FUNCTION

/USED RY TESTC



/ecsnas FOCAL, 5/69 uvesvutsaz PAL1IPR RT3 6=-JUL-70 11:38 PAGE 14

551
5n2
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

76190
w611
ne12
V613
“614
¥615
w616
ne17
062y
#621
n622
ne23
w624
ne2%
0626
0627
7630
v631
¥w632
n633
n6l34
w635
#636
ne3?
n64e

451%
4516
4526
1146
3145

4506

4511
57
H5v2
4511
114¢
5215
1142
4503
4586
4511
2002
7414
5226
452%
1413
4516
n75%
0206
4526

no629

JPRIMARY (ONTROL AND TRANSFER

6UTO, GETLN JREAD THE LINE NUMBER RENUESTED
FINDLN /LOCATE IT AND RESET TEXTP
FRROKZ /NOT THERE OR A TIGHT LUOP,
TAD THISLWN /SFT PC
bCA PC
PROCESSIGETC /TEST FOR END OF LINE
PrOC, SURTC JFIRST CHARACTFR READY = USE PROC
CCR-1
PEL; POPJ 7EX1T “PRUCESS™
SUKTC 7IGNORE SPACE ; ,
GLIST-1
JMP PROCESS
TAD CHaR 7SAVE COMMAND CHARACTER
PUSHA
GETC /G0 TO TERMINATOR
SORTC
YERMS~4
SKP
JMP -4
SFNOR
PUPA
SORTJ /GO DO COMMAND
€OMLST-¢
COMGO~COMLST
ERROR2 /ILLEGAL COMMAND
117177 .

COMMENTS=PC1 /ALSO IS CONTINUE



/ewaxse FOCAL,

582
583
584
585
586
587
588
589
594
591
592
593
594
595
596
597
598
599
6na
611
612
6¥3
6v4
665
6V6
607
618
619
61iv
611
612
613
614
615
616
617
618
619
624
621
622
623
624
625
626
627
628
629

#6641
*642
V643
V644
645
646
V647
(.31
n651
7652
653
654
655
14656
w657
w66y
0661
n662
0663
664
0665
w666
v667
w674
w671
ne72
673

Ho74
w675

v676
w677
/e
w7el
n7e2

703
vwiR4
n7@s
vi7e6
w787
w714

w711
0712

5/69 sesccscen

4712
4515
2151
4516
5274
1143
7640
4514
4566
4512
1142
1665
764¢
5251
1546
7454
5303
700t
3154
1141
7704
1554
4524
5276
1554
3143
5244

1146
52008

1141
7759
533
4512
5271

4712
3151
4565
50115
%216
5241

2435
2443

FUUTPUT

WKITE»

WIESTZ,

WALL

1t/
HFESTL

11777
WX,

11777
WEXIT,

17/7/777
WIXS;
WiXe,

PALLR vidg
COMMAND FEXT

JUMS 1 WTXS
GETLN

1SZ DEBGSW
FINDLN

JMP WTESTG
TAD LINENO
SZA CLA
PRNTLN
GETC
PRINTC

YAD CHAR
TAD MCR
SZA CLA
JMP =5
TAD I THESLN
SNA

JIMP WEXTT
1AC

NCA PT1
TAD NAGSW
SMA CLA
TAD 1 PT1
TSTGRP

JMP WX

TAD I PTy
DCA LINENO
JMP WRITE+3

TAD THISLN
JMP WTEST2

TAD NAGSW
SPA SNA €LA
JMP WEXIT

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 END OF TEXT-(X=MEM) -

/WRITE FINISHED

/SAVE POINTER TO LINENO OF NEXT (X=-MEM) -

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

FSET LINENO (X~MEM)
/INIT GROUP PRINTOUT

/SKIP IF ALL

PRINTC /PRINT C,R, AGAIN

JMP wWaLL

JMS 1T WTXR
NCA DEBGSW
TSTERM

JIME -1
JMP PROC
JMP WRITF

TXTSAV
TXTRES

/RESTORE CURRENT LINE
/RFSTORE TRACE

/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



/unczne FOCAL,

668
669
674
671
672
©73
674
675
¢76
~17
~78
679
6dd
c81
632
AH3
604

756 -

v7n?
V764
761
vIR2
c 763
“7c4
ey
v]hH
w767
“774
A#771
v772
v773
#2774
w775

5/69 nawnsnecae

“w323
avé
”311
[ ]
Bos7
[ERIEK
Geil
vo/4
fol4
Cars
V27
G315
o1
[V
CS17
Lole

CJMLSt,

FALLIR Vid1l A=JUL =70
/CNM¥ANY UECODING LIST

$238 /SET

Sun /FOR

311 /LF

Lvg /00

In7 /6070

N3 /UNMMENT O% CONTINUE

%} /ASK

324 /TYPE

314 /LTHRAKY

Ivs /ERASE

327 /wRITE

315 /M0ulFY

321 /eUILT

32¢ /RETURN

s17 /UPTIUN

31w /HELLOD

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



/enanas FOUCAL,

749
719
711
712
713
714
715
716
717
7148
71y
724
771
722
1238
724
725
726
727
778
729
759
7351
752
743
754
735
756
757
7358
739
749
741
742
143
744
745
746
747
748
749
794
71
792
7938
754
705
726

1424
1925
1926
1027
1434
1431
1432
1933
1434
1435
1436
14357
1449
1941
1442
1043
1044
1945
1846
1947
1959
1451
1452
1953
1454
1455
1456
1957
1668
1461
1262
1463
ivh4
10465
1406
1267
1472
1071
1872
1¢73
1074
1275
1876
1477
1199
1141

5/76G sasscssan

1624
4511
14v4
4521
4511
2v24

7410

4526
1154
3332
4571
1649
44vi7
6732
(A1)
4565
4526
57¢3
13832
4543
a5ut
1611
4565
4526

5317

4504
20354
45v.1
16v1
45v. 4
2034
4724
4456
a4y7
1732
6732
2569
fApBnY
1413
1322
3332
1732
7710
4450
1045
7748
532%

PAL1® Viag

6=-JUL=-7¢ 11:38 PAGE 19

/ASSIGNMENT AND LOOP CONTKOL

SteT=,
FUR,

SFINAL,

Fuent,

PUSHJ
GETAKG
SPNOR
SuURTC
TERMS+17-1
SKP
ERROR
TAn PT1
0Ca P12
PUSHJ
EVAL-1
FENT
FPT 1 PT2
FexTt
TSTERM
ERROR
JME [ PRPEP
TAD PI2
PUSHA
PUSHJY
EVaL
TSTERM
ERROR
JMP ONEINC
PUSHF
FLARG
PUSHJ
EVAL
PUSHF
FLARG
JMS 1 FTXS
FLOAT
FENT
FAD 1 PT2
FPT 1 P72
FSB 1 FLARGP
FEXT
TAD PULXR
TAD PINC
nca P12
TAD I PT2
SPA CLA
NEGATE
TAl FLACY
SMA S£A CLA
JMP FENU

/GET POINTER TO VAR,

/SEARCH FOR =

JLEFT OF = {N ERROR: "FOP® QR “SET"
/SAVE VARIABLE POINTER
JEVALUATE INITIAL EXPRESSION
/SAVE INITIAL VALUE

/CHECK TERMINATOR

/PRORABLY EXCESS R-PAR

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

JEXCESS R-PAR OR BAD TERMINATOR
/i OR CR, THAT'S ALL (INCz1)
FCOMMA, SAVE IMCREMENT
JEVALUATE F{NAL EXPRESSION
/SAVE FINAL VALUE '

JSAVE CHAR AND TEXT POINTERS
/FLOAT A Z2ERO TO START

FCOMPARE LOOP VAR T0 FINAL
/LOOP VAR

JFINAL

/CHECK SIGN OF INCREMENT

/BACKWARD COUNTING

/LIMIT REACHED OR EXCEEDED



/eteses FOCAL, S5/69 messnszzs PALL1 V141 A=-Jul =70 11:38 PAGE 20

757

794 11742  45v1 FUSKHJ /NOT YET, DO ORJFCT STATEMENTS
729 1143 ¢olo6 PrCP, PRy

inv 114 47725 M Fiyw /RESET Tu REGIMNING OF ¢tJ, STMT,
71 1175 455 Pyt /RKESTURE LIMIT

72 11w 6 2444 Flakg

in3 1147 450> PUFE ) /RESTORE INC

"4 1119 »edd rLAC

7rs 1111 1418 POFA /RESTURE LOOP VAR POINTER

7006 1112 3542 nca K1z

77 1113 13238 TAIY m13 /PUSH DIOWN ALL OF AROVE

758 1114 1613 TA" FUOL XK

769 1115  3uvid NCA PULXK

772 1116 5264 JhP FCONT

771 71717

772 1117  45u4 NE INL s PUSHF /NO TWCREMENT GIVEN, SET 1O 1
773 1126 1578 FLICNE

774 1121 5264 JME SFIwAL

775 11717

776 1122 @011 PLINU, 11

777 1123 7765 M3, -13

778 1124 2435 Flxs, TXTSAV

779 1125 2443 Fixw, TXTRES

704 1126 1vvs Fhg, TAD F13 JEND OF LOOP

751 1127 1v13 TAn PULXF /REMOVE VALUES FROM PUSHNUWw LIST
732 1138 3v1d ner POLXR

703 1131 8512 PUPY

7604 1132 verd P2, ¢

745 777177

786 /ASK/TYFE SFEUTAL CHARACTERS

787 1133 6246 ALIST, 246 /4 ’

748 1134 0245 245 /%

789 1135 n242 242 ’7"

794 1136 7241 241 &

791 1137 9243 243 /%

792 1148 @244 244 /%

793 1141 @240 GLIST, 24v /SPACE

794 1142 ¥254 TLIST, 254 /»

795 1143 0273 273 /3

796 1144 0215 215 /C. K,



/e an

797
VAL
799
B
Hitg

q T YTIY ? x
LA ~NTVT S GN

I T
—_——
-3

a2
~13
~14
rin
nlk
n17
bld
sl
t/w
=21
LY
8’3
»24
B25
nl6
827
828
k29
Bov
[aND §
0352
B33
bS4
435
836
837

FOCaL,

1145 -

1146
1147
1154
1151
11h2

1159
1154
115>

11%e
1157
1169
1161

1162
1163

1164
1165
11¢€6
1167
1174
1171
1172
1173
1174
175
1176
1177
1208
1291
1202
12¢3

12v.4
1275

S/6y BEzestang Pal Viaq A=JUL=7y 11:36

4452
6v.63
728
tS01
€¢53
741w

4442
3561
a5

4442
72vd
521§
Ve

1252
1214

1v”24
1¢24
¢776
V416
P61é
nezyv
12v6
12«7
2735
2226
641
1278
v177

1554

€446
3274

3040

3u65

/5 Y Enp INFERSIFY The POINT
XY oy [

[N /UYL
cLs -
TAb
[X'hal} JuxL blx
Sk

/

/3H1 X

XXy, Flx
nes ya o /(DXL)
FETli N

/

/lant Trp InNTELEF PART
X, Fly

cLe
“tlurw
X, o
/17717
TLISTS, TAAe "
TaNK /Uere = SUTUOMATIC GUNTE MATCH

Jetint Aty PO TE RS
CoamG0,  SE
Fur
1F
o
et
CUSFENTS
ASn
TYyre
LI“RARY
tR8SE
WRITH
MCELRY
STexT
FEThM
arPTInN
FeLtLo
11717
FACLSZ» FGUES
FUK1

Paft 2%



sasnzas FUOCAL, 9/69 vemuansunas FALLO vi41] A=~JUL -7¥ 11:38 PAGE 22

ERY:) /itPBT=UUTPUT STATEMENTS

6oy

kan 12v6 7240 Adh, CLA CMA /REMEMBER WHICH CALL.,
b4l 127 3131 TYFE, NDCA ATSH

hayz 12149 3151 TASH, NCA HERGSK /RE=ENABLE THWE TRACE
Ha 3 1211 4510 SCiTY /SPECIAL CHARACTER?
rn4q 1212 1132 ALIST=-1

Bab 1218 426 ATLIST-ALIST

t40 1214 2131 1S7 £1Sw /1EST QUOTE SwiTCH

nd7 1215  52¢7 JbE TYPED

Kan 1216 45wl PUSHY /00 ASK3 SETUP PT1

aaQ 1217  14v4 GLTARG

tH 1220 4636 JrS 1 TTIXTS 7PROTECT TEXT

L3 1221 1233 TAlL COL /TYPE COLON

ho2 1222 4512 TasncL, FRINTC /(CLA) TO SUPPRESS ®:*
e 1228 4676 JMS 1 INTERP /CALL INPUT COMVERSION ROUTINE
w94 1274 4037 JrS 1 TTIXIR /RESTOKE TEXT

EIRE) 1275 Heve JrE ASK /CONTIMUE PROCESSING
Bhe 1226 3316 INTEHE, INTASK

nn7 1117

Ehad 1227 45v1 TYPe?,» FUSHY /00 TYPE

nhy 1239 16LL FVAL

nown 1221 4505 TSTEhM

niq 1232 4526 ERROW /6AD TERMINATOR IN »TYPe®»
Hn? 1233 w272 cul, 277

ang 1234 4640 JMS 1 OUTS /PRINT

ned 1225 &zn? JHF TYPe

rnb 11117

ot 6 1286 2435 TIX1S, TXTSAvV

~“t7 127 443 TIXTK, TXTKRES

nety 12¢4 2365 Culd, GuUlIPT



/evarne FOCAL,

by

nlé 1241
8/1 1242
n72 1243
n/3 1244
n/4 1245
r75 1246
o/b 1247
/7

n/n 12%d
/9 1251
[aRa¥7) 12-2
byl 12538
b

250 } 12%4
roq 1255
Boo 1256
86 1257
w7

o

HKed

Ny

vy

[

nyl

red

[ 1264
hib 1261
e9? 1262
nin 1263
vy 1264
yea 1265
Guq 1266
Gv 2 1267
EOR] 1279
) 1271
vy 1272

5/69 nacsswens

2151
45v 6
as1d
14. 4
7555
4912
w242

1vby
4512
4506
“214

freo
4547

1915 -

eer1

1426
a0/2
1104
Ivnl
4572
45v6
4672
1164
3143
52146
[X72%"]

PaL1e vial f=dUL=70 11:38 FAGE 23

Fuvud, 1S4 LERGSW /015ABLe TRACE
GETC /1YPE LITERALS
SUKT
TLiST2-1
TLISTS=-TLIST?
PREINTC
JHME Twu0T+1
111717
TCLF»  TAL CCh /51 ASH=CK,LF,
PRINTC
Tasna, CE1C /MOVE TU NEXT CHARACTER
JMbE TASK
1177
TuwLb 2y TAIE CCK /SFLAT=Ck
JMS I OuTUutEv
TAl: Cevs /UELAY FOR C,R,
JMF TChLF +1
/b DERLSw=® ¢ ENMABLE FLIP=FLUF "UMPSH"
/ tv: DISARLE AND RETURN ALL®"?2® * S,
J1F hMkSw = @t TRACE UN, IF ENABLED
/ #¢: TRACE OFF
/1 +tTh = 6 ¢ PPINT TRACE,
Tiwiys, € TC /PASS FERCENTY SIGN
JMS 1 INTL /RFAD FORMAT CONTROL: "%7.3%
TA bECnUM ZINTEGER PART (TOTAL DIGITS)
nea TutTulo
TESTM /GFT PAST , IF ANY
GETC
JMS 1 INTo /RIGHT-HAND PART (DECIMAL PLACES)
TAD DECNIM
nca pece
JMP TASK
IvTo, NECINT



/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



/assaas FOCAL, H/6Y ssascwzes PALLE vi41 =gl =78 11: 38 OAGE 25

941 :

942 13838 pvew SJkIE, @ /50RT Ani RRANCH RCQUTIME, = "SORTU"™
943 1393%4 7459 GRA

944 143% 1142 Tabi nag /ASSUMF CHAR IF AC=:

yas 1330 7w4l Cia

Yao 1337 3157 Hia 12 /SAVE SURT [ Tew

Y47 1540 1748 Tae vV SuwlR ZEIRST ASG IS LIST 1LFSS OnNE
van 1341 2548 15+ SUwln 72AND TS INTRA-LIST LEMGTH
Qa9 15942 Awnil? nea ox T

G5y 18438 1412 FTaim 1 XkT2

951 1544 791w SPa /el ISTS ENUED 8Y NEGAT[VE NUMRphS##
gh e 1245 53857 Jnr SEX IREFAD CKLT

9h 3 1346 11%7 Tair T2 /FINIT RUNRESS

¥4 1347 7644 S£A CLA

Ghn 1364 5343 Jrb =5

Yhh 1851 qv12 Tali ¥xrTy /H#ATOH FOUND,

97 13¢ 1739 . Tat: | Sarla

9on 1353 3333 NEA SURTE /SETUP KFTURN

959 1354 1733 Tat: 1 SukTfr

Gha 1355 3343 CA SOURTHR

g1 1356 7414 SKP

962 1397 2339 Sex, IS7 SURTE /MATCH NOT FOUND,

CLRY 136w 78ve rLe cLL-

Yna 1361 57383 JIME 1 SOeRTH /HETHRE TU CALL IMG sEGUENCE,



/enusas FOCAL,

905
Ybo
Yo7
966
96
97w
971
972
975
974
97%
97A
977
9/4
979
9o
961
9P
985
Yyog4
gnb

1362
1363
1364
1355
13%0
13+7
1379
1371
1872
13738
1374
1375

1376
1377
14vd
141

1442
1413

/69 aenensscs

45v.1
1oV
4452
7141
Jevy
1¢53
7634
5219
1053
4512
1146
5365
1376
1321
1312
13147
1510

7263
13481

TAH,

SKNLST=,

711717
LISTGUS

PALL™ via1l

PUSHJ
EVAL-1

FlX

CLL Cl1&

1AC

TA TAHCTH

SZL CLA

JMP TASK

TAD C24v

PRINTC

TADN FLAC?

JMF TAHK+X

6=JulL =70 11:38 PAGE 26

/VABULATE TO A PARTICULAR COLUMN

/GET COLUMN NUMBFR

/ALREADY THERE OR PAST 17

/TEST AGAIN

/'MODIFY* CONTRUL CHARACTER TABLE

SHAR /6 .A,
SCHAR /F F,
SCONT /BELL
SCONT+1 /L.F,

INPUTX-1Y
SGNT

PESTARY

CONTINUE

CHANGE SEARCH CHARACTER
FINISH THE LINE AS BEFORF,

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



Jesazrusr FOCAI , 5/69 twsansezasn PALLA V141 A=-JUL=-70 11:38 PAGE 27

Q4= /rintt Uk ENTER A VARTAKLF IN THE LIST.

937

9Yny 1414 4525 GETARG, TESTC JFEIRST LETTER OF ARG

Y9 14v5 @242 TLESTZ, ©242 /"

Y 1446 219 7235 /C.R, - FUNCTION UR NUMBFR IS NOT AN ARG,
CRE! 1447 4526 FRrRURY /BAD ARGUEMENT IN 'FOR', *ScT', OR 'ASK’
g2 1414 7244 CLA (™A /"GETARG™ CAN CREATE MNEw VAR,
CEX 1411 4543 GETVvAR, PUSHA /UGETVAR™ WILL NOT

Yy 4 1412 3156 neca xeTiw /PACK INTQ AND,

Qun 1413 4o507 PALRE

YIh 1414 4546 CriC /SECOND LETTER

97 1415 4511 SURTC /TERMINATOR?

99 1426 2nv> TERMS=-1

Yy 1417 5272 JME 43 /YES

1vae 1470 1142 TAl CHAR /NN

16l 14,1 ©#é71 AN F77 /SAVE 2AND LETTER OF NAME
10y 1422 1185 TA: AL

1ne s 1473 2513 PUSHA

1nva 1474 4511 SUKTE /IGNORE THE REST

1nes 14725 2645 TERHMS~-1
1vvio 1476 5251 Jmb L+

1677 1477 45uio Ge1¢

v n 1434 5224 JHE -4 :
1v 4 1451 4523 TSILPR /L0OOK FOR SUBSCRIPT VIA SORTCN
1v1 s 1452 243 JHMF G651 /NOT SUBSCRIPTFD BY L-FaAR,
1611 1433 113¢ TAl: LASTOP /SAVE LAST OPERATION

inl, 1454 A45ny PUSHA

113 144 4501 FUSH.) /MOVE PAST L-PAR AND

1v14 1425 10vdY FVAL-1 /EVALUATF THE SURSCRIPT,
1015 1457 4526 N /MOVE PAST R-PAR

1vls 144 1413 PUFA :

1v17 1441 3135¢ nea LASTOP /KRFCALL LAST OPERATION

191a 1442 4452 FIx

1nly 1445 3524 Gol, NCA SURS /SAVE SURSCRIPT

1nla 1444 1413 PUFA

1421 1445 3135 nCA Aub /RESTORE NAME

1n’?2 1446 1134 TAh STARTV /SFAKCH FOR VARIABLE

1v23 1427 3154 6o, neca FI1

1n24 1454 1154 TAU PT1

192> 1451 3911 nca XKT

1v?2e6 1452 1154 TAL PT1

1027 14%9 7v41 rla

1n?2n 1454 1155 TAD LASIV /TFST FUR END OF LIST

1vizw 1455 7759 SPA SnNA CLA

1nsa 1456 6267 JIMP .52 /END SEARCH

1v31 14%7 1554 Taty 1 P11 /LT TABLE ENTRY

1vo? 1460 7val clA

1758 1461 1135 TAY AUl

134 1462 7059 ShA LA

1vao 1463 53812 JHE GENUY JFOUNY XX



/ucusae FUCAL, 5/69Y sesenesnce PAL1n V141 6£-JUL =7y 11:38 PAGE 28

1936

1037 1464 1154 G>4, TAD PT1 /TRY WEXT ONE

193s6 1465 1144 TAD GINC

1839 1466 5247 JMr 653

1nan 14¢7 2413 G2, 1S$7 1 PiLXR /VAR, NOT FOUND, CAv I MAKE ONEY
1041 1474 4526 FRRUR JUNDEFTINFU VAR, USFH [N FAPRFSSION
142 1471 115% TAl) LASTVY 70k, AL THE VAKTARLF
1043 1472 14¥5 o TAlL F1S /TFST STORAGE L IMITy
1044 1473 714% : CrA CLL

1045 1474 11v13 TA FUL xk

146 1475 7670 SNL CLA

1047 1476 4526 ERKUES

10448 1477 1155 TAN LASTY JUPDATF THE LIST,

1049 15¢94 1144 TAlL GINC

1159 1541 3155 NCA LASTY

1051 15v2 1135 Tau AUD /SAVE NAME

1052 1583 3554 nea FoPrq .

1653 15nw4 1374 TAl Suds /SAVE SURSCRIPI

1054 1545 3411 1CA 1T XRT

1655 15¢6 341t NCA 1T XRT ZIMITIALIZE VAW, T0 #Exu
1656 15¢7 3411 hes 1 xw7Y

1857 1514 3411% ngA 1 XY

1058 1511 5324 JME (Sh /EXLT

1059 11777

1060 112 141t GFNUL,  TAD [ XKTY /FE0UrD NAME, TEST SUHBSCKRIPT
1061 1513 70441 ClA

162 1514 1324 TAIY Suks

1663 1515 764y : S£A CLA

1064 1516 5264 JMP (Sa /ARUNG SUSBSCRIPT

1865 1517 2013 1S7 PULXK

10866 1579w 2154 G5, 1S Pl11 /SFT POINTER TO DATA
1067 1521 2154 . 1S PT1

1668 1522 55n2 PUPJY

1869 1777

1470 1523 1575 P, FLTZFR

1871



/asssnzr FOCAL,

1072
1073
1474
107%
1476
1n77
1v70
v’y
1062
1vsl
1vn,
1vnsd
1084
114
1vhe
1087
1wrAs
1vsy
1094
1n91
1092
1ny3
1h94
1eys
1nYn
1097
11n9n
19y
1140
1121

1524
1525
1520
1527
1534
1531
1532

1539
1534
1535
1586
1537
154w
1541
1542
1549
1544
1545
1540
1547
15%¢
1591

1552
1553

5/6y #eseznaza

124
[ 2]
1142
1869
764
57¢4
45v 6
5075

Vg
1142
1ut4
744¢
29398
1502
759
5854
138538
7>1¢
5859
3127
2333
TSv. v
57338

7764
vl

JATSEIN

SuUHL=E,
XOP K,

11777
/obe LF
YEESTwn,

WEEAT L,

11777
SIST1,
NIST2,

PAL vi41 ~=JUl =7¢ 11858 rantE 29

LEAUTING SeAURS = "SPicge®

|pn‘FnAg

tais toa,

Sza LA )
sk | ASE R
el

A XSPlis ]

“ExY CHARACTEKR 1S A rudiBER
/e TURNS T .5 UTHEKRS NUMBES = ®TpoTwae
Tarr CraAn

Tatr mMrE g 7TEST Fur

Sra

IS# YFEST VATLEN I TN

Twi: #1STY /COMEARE 10 9"
NrA

Jrer MTeEX]T /T0) LAKCGE

1A MTIST? /COMPAKE YO "¢
SkA

Jeb mTE XTI /TOU SHALL

DA SURTeY /00Uty LIGIT, Save [T
1S4 Xirs3Tw

TLa Ot

Jere T XTESTN

2or=0]2
P2lr=06.0



/asssnse FQCAL,

11n2
1163
11v4
1145
1146
11v7
1148
11v9y
111n
1111
1112
1118
1114
111>
1116
1117
1110
1119
112w
1121
1122
1123
1174
1125
1126
1127
112n8

1554
1555
15%6
1557
1564

1561
1562
1563
1564
1565
1566
1567
1579
1571
1572

1573
1574
1575
157¢
1577

5/69 sssszuszs PAL1Y

1323
3145
14193
3157
5557

1362
1268
1241
1259
1254
3125
1252
1252
?615
7629

(2058
2vivig
[51]]
Py
vving

viai

6=-JUL-72 11:38 PAGE 390

/eX1T FROM A "DO® SURROUTINE

RETRN, TAD PY
DCA PC

/7(PC)

XPOPJ, TAL 1 PuLxpP

nea 12

JMP 1 T2

=> 9

/KRFCURSIVE EXIT - "POPJ"»

FASR~TYPE CONTRUL CHARACTER TAKRLE

ATLIST, TAE
TINTR
TuuuT
TCKLF
TCHLF2
Toump
TASK4
TASK4
PROCESS
FC1

17177

FLTUNE, 7031
2hae

FLTZ2FK,» w0y
AV
nprg

/4 =
% -
VAN
7! -
/% -
/%/=
/SP-
/e =
/i -
JC.R,

TABULATION DELIMITER
FORMAT DELIMITER
LITERAL OUFLIMITER
CARRIAGE RETURN AND LInE FEFD
CARFIAGE RETURN ONLY

DUMP THF SYMBOL TABLE CONTENTS
TFRVINATOR FOR NAMES
TERMINATOR FOR EXPRESSIONS
TERMINATOR FOR COMMANDS

- TERMINATOR FOR STRINGS-



/eesesz FQCAL, 5/09 sssectsncx Pal ¢ viai A=JUl.=7¥ 11:38 PAGL 3%

112y VAl UATE AN EXPRESSTUNY WHICH -
1140 JIERINATES W1Te AN K=PAR,; GR C,R, ANN

1151 JLFAVE THE RESULT IN FLAC ANR IN FLARG,

11382

1133

1144

1159

1136 16¥vw  45vb GETC /MOVE PAST EXTPA CHARACTER
1157 1ovt 31546 FVAL, NCA ILASTOP JEVAUATION CONTROLLER (CHECKPUINT ?)
1190 16V 2 4575 TESTC /TFST CHARACTER AND IGNORE SPACES
113y 16003 5215 JmP FTekMl /TFR™[NATION

114w 164 5552 JhP ENUM /NUMRER

1141 1645 53842 JMF FFURN /FUNCTION

1147 1616  4bil PUSHJ JLETTER OF VARIARLE

1149 1697 1411 £TVAR /FIND OK CREATF VARJABLE;ALSO StT PTg,
1144 1610 4975 OPNEXT, TESTC /PT1=>ARG

1145 1611 K236 JME FTERMN al

1146 1612 w212 FCHULST,v212 /N=EWKROR IN FOFMAT

1147 16138 w3/7 “377 /F

1144 1614 4526 FRRORA /L = MISSING OPERATQR

1144 11777 .

1150 1615 4o5v4 EIFu~1, PUSHF /IMITIALIZE RESULT TO ZERO.
111 1616 1975 FLTZER

11»/ 1617 4545 POFF

11935 1624 2¢34 FLAKG

1154 1621 1160 TAU FLARGP /SET P11,

115 1622 3154 ICA P11

1150 1623 1434 Tal M2 /TEST FUR UNARY OPERATIONS
11»7 1624 11¢7 TAl* SURTCN

1154 162 7454 SkA

1159 1626 5241 JHMP ETERM /CREATE DUMMY FOR UNARY M[NUS
1164 1627 7601 1AC

11061 163 7650 SNA CLA

11602 1631 53879 JiF ArGaXT /IGNORF. UNARY PLUS

11698 1632 1127 TAL SURTCR /TEST FUR NULL PARENS,

1164 1633 1v7v Tar v11

1165 1634 7714 SHA CLA

1166 1635 5353 JMP FLPAR /MIGHT BE AN L-PAR,

1167 1636 4923 L IFRYN, TSTLPK

1168 1637 7419 SKF

1169 164¢ 4926 FrRikUk4 /UPERATOR MISSING BEFOKE PAXEN
1174 1641 11727 FHEnt,  TAD SURTCN /SET FROM "TESTC"-"SORTC"

1171 1642 3147 NCA Trisny

1172 1643 1147 Tai: THISOP

11738 1644 10674 Tair M11

1174 164> 77/¢ Ska CLA 7END?

1175 1646 3147 ner THIsOr /UTHISOP™ FQUIV, TO END OF 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?



Janseas FOCAL, 5769 sassutsan PALLR vialr  A=JUL-78@ 11:38 PAGE 34

1275

1276 29043 P24y 241 /!

1277 2804 0242 : 242 VA

1278 28M5 8256 256 /. =FOR INPUT NUMBERS
1279 206 TLRMS S, JTERMINATOR TABLE FOR 'EVAL® AND *'GETVAR®
1280 246 0249 24v /SPACE @

1261 28h]  A253 253 ’+ 1

1262 2010 6255 255 /- 2

1283 2411 6257 257 ’/ 3

1204 2012 1252 252 /e 4

1285 2013 »336 336 JUP ARR S

1266 2014 (2259 Y /¢ 6 L=PARS
1287 2815 1333 333 /€ 7

1263 2816 #274 274 7< 10

1269 2017 P25t 251 /) 11 R-PARS
1294 2824 0335 33% 7] 12

1291 2821 74276 276 > 13

1292 2822 0254 254 / 14

1293 2823 @273 273 ’3 15

1294 2924 0215 21% /C.R. 16

1295 2825 #275 275 /= TO END GETARG FROM *SET*
1296 2026 5554 OPTARS, FGT 1 PTY

1297 2621 1554 ‘FAD 1 PTy

1295 2838 254 FSk 1 PTY

1299 2h31 4554 Fuv 1 PT1

13w 2032 3554 FMY 1 P19

13v1 2038 1554 FPWw I PT1

1302 141117

1303 2034 puRd FLAKRG, @ JUATA TEMPORARY STORAGF
1304 2035 pued [}

1345 2836  euvvd 4

13v6 171771

1317 JFOCAL TEXT FOR "HELLU®™ MOMMAND

1348 2037 7056 HPT, 7656 /LT %1 8.4;

130y 2848 6473 6473

1314 2041 1749 1749 JOPTION KoT,1,F,s24S3
1311 2042 1354 1354

1312 2043 2454 2454

1313 2444 1154 1154

1314 2045 o554 0554

1315 2040 7254 7254

1316 2847 2373 2373

1317 2854 ¢Hdn 49 /ERASE ALL

1315 2851 #177 *177

131y 2052 1%V 15¢6

1320 2227

1321 /ASSOLUTE VALUE FUNCTION

1322 2053  1u45 XASS, TA: FLACH

1323 2054 7714 SFA CLA

1324 2nh5 4459 NEGATE



sanunnz FUCAL,

1329
1326
13727
13248
1329
153w
13351
1332
1343
13354
133%
13350
1337
13350
138y
1344
1341
1342
1343
1344
1345
1346
1347
1348
1349
1354
1351
1352
1353
1554
1355
1356

2056
2057
20hY
26l
PV
2063
2064
20n65
2066
2067
2074
Z071
u72
/873
2074
2075
2976

2n77
2109
2101
2102
21W3
21v4
21vH
2tvé
21¢7
2110

5/69 zunssssbr

1413
31398
a4vn7
7uv-9
L YRL]
[ 7]
1169
3154
1413
7441
1466
1127
7640
4526
4506
5676
1610

oV
1127
1070
7798
5677
1127
1v67
774v
2277
5677

PALL1C viai

A=JUL=70 11:38 PAGE 35

/CONTINUATION OF FUNCTION CALLS,

FrUn3,

177/

LPRTST,

FOUFA

DCA LASTOP

FEMT

Fink

FFT FLARC

FEXT

TAD FLARCP

Nea P11

PUPA

Cla

TAH My

TAl SURTCHN

S£A CLA

ERFUP4

GETe

JMP T . #1
OPNEXT

TAD SORTCN
TAN M11

ShA CLA

JMP 1T LPRTST
Ta) SURTICW
TADL M5

SMA S#ZA LA
1S#2 LPRTSI -
JMP T LPRITST

/RESTORE LAST OPERATION
/NORMALIZE FUNCTION KETURN

/SET POINTFR

/GFT LAST PAREN CODE,
/CHECK FOR PARFN MATCH,

/(STILL SET FROM THE LAST “"eVAL"™)
/SKIP 1F MATCH

/PARFEN ERROR

/MOVF PAST R=PAR, AnND FETURN TO 0OPNEX,
/FUNCTION RETURN IS OK

/SKIP IF LEFT PAREN, = 'TSTLPK'



/essnes FOCAL, B/69 vecescscc PAatL1p viat f=JUl =7 11:38 PAGE 36

1357 /THE UELETE A LINE ROUTINE

1358

1359 2311 4516 DELETE, FINULN  /SETS "THISLAN"™ AMU "LASTLN",
1364 2112 55462 FuPJ /ALRF ALY GONE

1361 2118 215% 1S7 DEBGSwW /01SAa8LE TRACE

1362 2114  45u6 GETC /MEASUFE LENGTH
1363 2115 1142 TAD CHAR

1364 2116 1¢65 TaD MGk

1365 2117 7648 SEA (LA

1366 7128 5314 Jub -4

1367 2121 1017 Ta) axuul /SAVE LAST ADODRESS
1368 2122 7048 CMA

1369 2123 1146 TAU THISI N

1379 2124 3132 DCA CNTR JLENGTH ¢ &

1371 2125 1546 Tabh I THISLN JTSTUNNECT

1372 2126 3550 DCA 1T LASTLN

1373 2127 1v75 TAD CFRS /START LIST AT TopP
1374 2130 3157 NuK, 0nea 12 JEXAMINATICN ADDRESS
1375 2131 1557 Tah 1 T2 /GET THE NEXT aphr,
1376 2132 745w SNA /TEST FOR END

1377 2133 5346 JMP rUnt /YFS-WEAP UP ALL,
1378 2134 3156 nCA T1 /SAVFE NEXT ANDDRESS.
1379 2135 114e TAD THISLN /COMPAKE LINE POSITIONS
1380 2136 7141 Cla CLL

1361 2137 1156 TAD T1

1362 2144 7639 S£L CLA /SKIP TIF THISLM > X
1383 2141 1132 TAL CNTR /CHANGF (X) TO ACCOUNT FOR
1384 2142 1156 TAN T1 /GARFAGE COLLECYION,
13485 2143 3557 DCA 1 T2

1386 ?144 1156 TAG T1 /GET WNEXT

1387 2145 5336 JMP 0K

13868 11717



/eeanae FOCAL,

13489
139w
1391
1392
1394
1394
1395
1396
1397
1395
1399
14v0
1441
14v2
1403
1404
1445
1496
1407
14vV8
1409
1410
1411
1412
1413
1414
1415
1416
1417
14148
141y
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1492
1433
1434
1435
1430
1437
1438
1439
1444
1441
1442

2146
2147
21596
2151
2152
21538
2154
7155
21%6
2157
7160
7161
2162
21€3
2164
2165
2166
167
217¢
2171
2172
2173

2174
2175
2176
2177
220y
2211
2202
2263
2204
2205
2200
2207

2219
2211
2212
2213
2214
2215
2216
2217
22724
2221
2222
2223
2224
2225

5/69 sepenrrusn

7049
1146
Juit
1132
7440
1146
3v1e
11582
1134
3134
1v1v
7044
1612
3156
1wlw
1182
3016
1412
3411
2156
53867
h911

6457
6459
3287
3234
3313
I3u2
3244
3243
3eve
3253

3256

3271

2210
2533
2651
2636
2965
2639
2623
2517
2572
2624
2625
2654
2575
272
2631

FaLl

L vial

JUAREFALE COLLECTTON

DUNE »

11777
/UP11uN
OFT kL,

FNTARL=Y

CHMa
TAN
hea
Tat
CHMp
Tah
nce
TAl:
Tar
NCA
TAD
CMA
TAL
Hea
TAD
TAD
nca
TAlL
neca
1Sz
JMe
IMb

TAHL
NOPTK
OPTK
OFTT
ST N4
OFTl
NPTC

OFTX
OPTE
OFTN
0OrTS
OFTH

2538
2650
2636
2565
2634
26728
2517
2572
2624
2675
2654
2579
27v2
2631

JHISE®

xrT
CivTi

TRHIS
xrTy2
[R NN
HUF
HUF K
AXIN

xnTp
11
FxIn
ChnTR
AX L

I XxTp
T XRT
T1

=38
febeTe

3
/SHITCH
/READEK
/TTY vurl
/FUNCH U
/INMTERPR

A=JUl =7¢ 11:38 DAGE 37

/BAUKYUP L FOR YR

/SFI1e pny GF HUSE

/CORRECT ENU OF RUFFER BOINTER,

/COMPUTE COUNT

/STPHUN LUWER PaART,

/RESET CLASTLN', *THISLw', awl DATA FIELL,

TO KEYHUARD INPUT
INPUT

PUT

uipPuT
FTIVE/NMUMERIC 1/0

/SINGLE CHARACTER 1/0
OPTCOL  /PRINT

/SUPPKES
/ECHO RE
/%0 ECHU
/SET VAR
/START D

/AKS
/56N
/1TR
/1S
VAR
/XS
/7AaNng
/AT
/EXP
/L0G
/51N
/¢0S
/56T
/NE W

t" AT "ASK®
S ":I'

YBOARPD [MPUT

TABLE TERMINATOR
[SK MUNTTUK

/LIST OF COUED FUNCTIOM mAMES



senanas FOUAL,

1443
1444
1445
1446
1447
1444
144v
1454
1451
145/
1455
144
1455
1456
1457
1453
1459
1404
1401
1462
1403
1404
1409
1466
1467
1465
1469
1474
1471
1472
1473
1474
147>
14745

22720
2227
2234
2231
2232
2233
7234
2239
?23%0
2237

2249
2241
2242
2243
244
2245
2246
2247

2254¢
v2nht
2252
2253
2254
7255
7256
7257
260
2261
2262
2263
2264

5769 wrrazntuesn

1142
1943
7649
5244
1477
3134
2475
1134
3159
5177

4515
1143
76049
5254
1134
3155
5047
V¥ol16

1134
3Ivie
45111
2111
2146
1141
77¢¢
19246
&524
52385
1546
2143
5292

/LRASE

ERASF,

Frv,

17777
FRVX,

17117
Exb,

ERG,

PALL® vial

SINGLE LINES,

Tab
TAD
SZA
JMP
TAi:
NCA
nca
Taln
nea
JMF

CHAR
MINUSA
CLA
ERVX
FNDT
RUFR

I CFES
STARTV
LASTV
START

GETLN

TAD
SzA
JmP
TAD
DCA
JMF

PROU

TAD
NCA

L INEND
CLA
FRrRL
STARTYV
LASTV
I .+1

HUF K
AXEn

FUSHJ
DELFITE

184
TAn
SMA
TAp

THISLA
NAGSK
CLA

T THISLN

TSTGRP

JIMP
Tan
DCA
JM

LRV

I THISLN
LINENU
tRG

h=-JUL=7v 11:38

GROUPS, OR VAFIABLES

/SFE IF "aALL"

/YES, ERASE ALL TEXT

JERASE VARTABLFS
/PRUGRAM EXECUTINN ENDS

/GET LINE NUMBFR
/SEE UF ZERO OR NONE

/N0, ERASE LINFS
JYES, ERASE VARIABLES

/CONTINUE PROCESSING

/ERASE LINES

/EXTHACT ONE LINE

PAGE

38

/1F GROUP, SEE [F END OF GRuUP

/YFS

/NO, CONTINUE FRASING GRNUP



/ananzan FQCAL,

1477
1474
1479
148
1401
1462
1403
14¢c4
14865
14856
14487
14605
1489
1494
1491
1452
1495
14v4
1495
1496
1497
1495
149y
15u4
1591
15v:2
1513
164
1Hu5
15diH
1507
15v14
15v9

2265
22¢6
2267
2274
2271
2272
2273
2274
227>
2276
2277
23nv
23v1
2312
ERI
23n4
7235
2306
23¢7
2314
2311
2312
7313
2314

5/69 canesesns

¢
1875
3154
1975
3146
11406
2vl12
1148
7041
1412
7454
2265
77¢e
5319
11406
3154
1546
7449
w271
1140
7¢uv1
3817
3420
5665

pALI® vi4al

A=JUL=70 11:38 PAGE 39

/R0UTINE CALLED VIA "FINODLN":

JSFARCH FOR A GIVEN LINe 1.0, =0 "LINENO™ ]

/1S1 KETURN IF

72AND TF FGUND,
FUUNED LINE OR NEXT LAKGER,
LESSFR ANU/OR LAST,

/" THISLN
/"LASILN
7" Texip

XEING S

FINDN,

FENUZ,

IS

]

TAU
nca
TAD
nca
TAD
DCa
TAD
Cla
Tay
SNA
154
SMA
JMP
TAD
nea
TAG
SZA
JIMP
TAL
TAC
nCca
nca
JmpP

SET

CHKS
LASTLN
CFRS
THIsLH
THISLN
XkT2
LIKNEND

1 XRT2

XFInp
CLA
FENDZ
THISLN
LASTL N

I THISULN

FINUN
THISLN

AXOUT
xCT
1 XFinD

NOT FOUND,

/INITIALIZE POINTERS TO FIRST LINE

/SAVE THIS ONE

JLINENO=# WILL ALSO BE FOUND
/FOUND 1T (2ND EXIT)

/PAST IT,
/MOVE POINTERS

/SKIP 1F END OF TEST

/SET "TexTP»,



/eesaes FOCAL,

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



/esanan FQCAL,

1556
1557
1558
1559
1564
1h61
1562
15648

1564

15065
1566
1567
1568
1569
1574
1571
1572
1573
1574
1575
1576
1577
1578
1579
1584
1561
- 1582
15838
1584
1585

2366
2367
2379
2371
2872
2373
2374
2375
2376
2377

24v8
24¢1
2492
2463
2404
2405
2496
2407
2419
2411
2412
2413

2414
2415
2416

5/69 sssacsuss

1417
3v21
7440
3624
1421
4529
7004
535%
7749
7641

n313
n322
324
@32¢
7311
P3u3
w272
f330
A3¢5
#8316
7323
6315

60v4
3045
55649

GLT3,

M4,
M137,
71777

PALLY viag A=JuL=74 11:38 OAGE 41

TAD T AXDUT /(X=ME™M)
DCA GTEM

CMA

NCA XCT

TAU GTEm

RTLG

RAL

JMP GENU

-4

-137

JUPTIUN LIST

OPTLST,

17777

/ANALUG-

XADC,

"K
"k
.y
13
"l
"C
"
"X
"E
N
"s
"M

DIGITAL CUNVERSINN

6bi4

NCA FLAC1 /ARG MUST BE ¢
RETUKN



/anszun FOCAL,

1586
15487
1568
1569
1594
1591
1592
1593
1594
1595
1596
1597
1598
1599
16¥9
16v1
1642
16v3
1604
16v5
1616
1647
16v8
16V9
1614
1611
1612
1613
1614
1615
1616
1617
1618
1619
1624
1671
1622
1623
1624
1625

2417
2429
2421
2422
2423
2424
2425
2426
7427
2430
2431
2432
2433
2434

2435
2436
2437
2440
2441
2442

2443
2444
2445
2446
2447
2451

2451
2452
2453
2454
2455
2456
2457
2460
2461
2462

5/69 sascuvnss

fvoeY
1550
3534
1134
3559
1135
7440
3419
1010
7401
3134
1134
3155
5617

[ 121
4504
ev17
1142
4503
5635

poeY
1413
3142
4585
8017
5643

[ 1))
fo24
7044
3157
1143
fu24
1157
7658
2251
5651

XENULN,

11777
TXTSAV,

/
TXTRES,

tr//77
GRPTISI,

PAL1O Vi4l 6-JUL-78 11:38 PAGE 42

@ /TERMINATE THE BUFFERED LINE = "ENDLN"
TAD 1 LASTLN JSAVE OLD POINTER

DCA 1 BUFR

TAD BUFR /POINT TO NEW LAST LINE
DCA 1 LASTLN

TAD auD /CHECK FOR EXTRA INFO

SZA

ACA 1 AXiN

TAD AXIN /COMPUTE NEW END OF BUFFER
TAC

DCA EUFR

TAD STARTV /RESET VARIABLE LIST

DCA LASTV

JMP 1 XENDLN

@ /SAVE CHAR AND TEXT POINTERS
PUSHF
TEXTP
TAD CHAR
PUSHA
JMP I TXTSAV

0 JRESTORE SAME
PUPA
DCA CHAR
POPF
TEXTP
JMP 1 TXTRES

(‘] /AC VS LINENO - ®TSTGRP*®
AND P762@

CIA

BCA T2

TAO LINENO

AND P7600@

TAD T2

SNA CLA

1SZ2 GHPTST

JMP 1 GRPTST



Jevsnss FOCAL,

1626
1627
1678
1629
1632
1651
1632
1633
16354
1655
1636
1657
1638
1639
1644
1641
1642
1643
1644
1645
1646
1647
1648
1649
165¢
1651
1692
1653
1654
1655
1656
1657
1658
1659
1664
1661
16062
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1n/6

2463
2464
746>
2466
2467
2479
2471
2472
2473
2474
2475
2476

2477
25v8
25¢1
25v2
25438
75v.4
2515
756
2517

?514¢
2511
2512
2513

2514
2515
2516
?517
2520
2521
2522
2523
2524
2575
2526
2527

5/69 necsssses

2463
(A2
4544
3142
4511
1611
5663
4512
1142
1024
7646
5663
5264

(4"
7459
1142
1865
7450
5310
1460
4537
5677

1¥0d
45387
1657
5316

1A
4511
1141
7419
5326
1127
2314
7649
5714
2314
4506
5714

PAL1Q viai f=JUlL.~78 11:38 PAGE 43

.

/1=-U0 SUBROUTINES

vaL=,
CHIN,

FECHO,

17/777
S )

ouTx,
1177/
OUTCR,

1117/

4 /READ IN A CHARACTER SUBR, - "READC"

JMS 1 INDEV

NCA CHAR

SORTC JLINFFEED OR RUBOUT?
ECHOLST-1

JMP 1 CHIN /YFS

PRINTC

TAD CHAR /SEE 1IF 208 (L/T)

TAD P7600

SZA CLA

JMP 1 CHIN /NO, EXIT

JMP CHIN+1 /YES, GET ANOTHER

[ /OUTPUT A CHARACTER = "PRINTC™
SNA JUSE (AC) OR (CHAR)

TAD CHAR

TAD MCR

SNA

JMP OUTCR

TAD CCR

JMS | OUTOEV

JMP T 0OUT

TAD CCR

JMS 1 OUTLEV
TAD CLF

JMP OUTX-1

ZVEST FUR A COMMA, SEMICOLON, OR CR = "TSTERM"
/RETUKNS? OTHER, i OR CR; COMMA
/GETS NEXT CHARACTER AFTFR COMMA OR OTHER

XISTEK,

11177

CUME IN=,

@

SORTC /L0O0OK FOR ,3CR
TLIST-1

SKP

JMP L +6 /0THER, GO PAST 1IT
TAD SORTCN /FOUND ONE, SEE WHAT IT IS
1S7 XTSTER

SZr CLA

JMP I XTSTER /i OR CR: 2ND EXIT
I1S# XTSTER /COMMA, 3RD EXIT

GETC

JMP T XTSTER

-1 /COMMAND=-INPUT BUFFER LIVES HEKE.

cuMpnT=eent



/usssss FOCAL,

1677
1678
1679
1689
1661

1682

1683
1684
1685
1686
1687
1688
1689
1699
1691
1692
1693
1694
1695
1696
1697
1698
1699
1708
1701
1782
1763
1784
1795
1746
1787
1708
1749
1718
1714
1712
1713
1714
1715
1716
1717
1718
1719
172e
1721
1722
1723
1724
1725
1726
1727
1728

2629
2601
2602
2603
2604
2665
2606
2607
26190
2611
2612
2613
7614
2615
2616
2617
2628
2621
2622
2623
2624
2625
2626
2627
2638
2631
2632
2633
2634
2635
2636
2637
2648
2641
2642
2643
2644
2645
2646
2647
2658
2651
2652
2653
2654
2655
2656
2657

5/69 ssersusssa PALL® viat 6=-JUL-7@ 11:38 PAGE 44

2609

ey
eolg
7575
3208
7010
3201
6v31
5225
6036
026
1215
33¢e6
1306
1202
7658
5345
1264
7649
4526
1306
3264
6041
5244
6042
3260
1663
745¢
5244
6044
3260
3663
1263
yoet
031
1261
3263
6244
6101
b 1)
6611
5253
6012
3837
1201
7104
120y
600%
5409

=COMOUT

ZINTERRUPT PROCESSOR,

SAVAC, @ /CONTENTS OF AC
SAVLK, @ JCONTENTS OF LINK
MBREAK, =203 JCONTROL-C
INTRPT, NDCA SAVAC /SAVE WORKING NATA
RAR
BCA SAVLEK
KSF /CHECK FOR KEYROARD FIRST
JMP TINT
KRR /READ BUFFER AND CLEAR FLAG TO FFICH NFXT
AND P177 /IGNORE PARITY BIT
TAD €209
DCA SIN
TaD SIN
TAD MBREAK /MANUAL STOP?
SNA CLA
JMP RECOVRH
TAD INBUF /ANY SPACE?
SZA CLA
ERROR2 /AILL WAIT FOR OUTPUT KUFFEK
TAD SIN
DCA INBUF /SAVE INPUT
TINT, TSF
JMP EXIT
TCF
DCA TELSW /TURN OFF THE IN-PROGKESS FLAG,
TAD T OPTRI
SNA
JMP EXIT /UONE
TFC /TYPE NEXT,
DCA TELSW /CLEAR AC AND TURN ON THF FLAG.
nCA I OPTRI /£ERD OUT THE DATA AREA
TAD OPTRTY
1AC
ANU P17
TAD OPTRE
DCA OPTRi
EXIT, 6244 JRFSTORE MEMORY FIELD
6101 /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
1ON

EXITy, JMP I ©
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1729

17380 2668 @001 TELSW, 1 /INPUT SWITCH
1731 2661 34049 OPTRA, 10BUF /UUTPUT POINTER
1732 2662 3409 OPTRO,  10OBUF /VARS

1733 2663 340¢ 0OPTKI, TOBUF

1734 2664 @VNY INKUF, @ /KEYBUARD BRUFFER,

1735 17147 .

1736 2665 @uuY X133 ] /VIA C(INDEV)

1737 2666 1264 TAD INBUF /ANY INPUT?

1738 2667 7550 SPA SNA

1739 2678 5266 IMP =2 /ND = WAIT

1744 2671 3275 DCA XOUTL

1741 2672 3264 DCA INBUF /CLEAR INPUT BUFFER

1742 2673 1275 TAD XOUTL

1743 2674 5665 JMP T X133

1744 11117

1745 2675 0UYe XOUTL, @ /VIA (QUTDFV)

1746 2676 3265 DCA X133 /SAVE CURRENT CHARACTER,
1747 2677 1265 TAD X133 /1S 1T A CR?

1748 2700 1V65 TAD MCR

1749 2791 7650 SNA CLA

1750 2702 3053 DCA TABCTR /YFS, RESET CARRIAGE INDFX
1751 2783 1265 TAD X133 ’

1752 2724 4732 JMS 1 SKPNP /SKIP IF A NON-PRINTING GHARACTEW
1753 2785 2453 1S7 TABCTR /PRINTING: INCREMENT INDFX
1754 2706 @vYY SIN, ()

1755 2787 600% TUN /BF SURE INTERRUPT IS ON,.
1756 2718 1662 TAD 1 OPTRO /ANY ROOM?

1757 2711 7649 SZA CLA /A CHARACTER IS NON-ZERQ
1758 2712 5310 JMP =2 /NO = WAIT,

1759 2713 1260 TAD TELSW /IN PROGRESS?

1760 2714 7640 SZA CLA

1761 2715 5322 JMP 45

1762 2716 1265 TAD X133 - /NO

1763 2717 6046 TLS /TYPE CHARACTER,

1764 2728 3260 DCA TELSW /SET IN-PROGRESS FLAG,
1765 2721 5675 : JMP 1 XOUTL /RETURN

1766 2722 1265% . TAD X133 ~ /SEND DATA

1767 - 2723 3662 BCA I OPTRO

1768 2724 1262 TAD OPTRO /SET POINTERS

-1769 2725 7061 tac

1770 2726 0034 AND P17

1771 2727 1261 TAD OPTR@

1772 2738 3262 DCA OPTRO

1773 2731 5675 JMP 1 XO0UTL

1774 1111177

1775 - 2732 3914 SKPNP, SKIPNP



Jasvunsss FQCAL,

1776
1777
1778
1779
17569
1781
1782
1783
1784
178>
1786
1787
1764
1789
1794
1791
1792
1793
1794
1795
1796
1797
1798
1799
18v9
14n1
1802
1843
1804
18¥5
1846
1807
1848
1809
1814
1811
1812
1813
1814
1815
1816
1817
1618
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828

2733
2734
2735
2736
2737
2749
2741
2742
2743
2744
2745
2746
2747
2759
2751
2752
2753
2754
275%
2756
2757
27698
2761
2762
2763
2764
2765
2766
2767
2778
2771
2772
2773
2774
2775
2776
2777
3009
3001
3pR2
3803
3004
3805
3026
3807
3019
3011
3012
3n13

5769 sassanuzs

4526
4526
4526
3225
32€3
3336
(22}
7240
1336
3143
4733
6402
5347
1615
3143
2269
1425
31382
704y
1261
3011
3411
2132
5355
3264
1261
3263
1261
3262
4734
1161
3113
7¥48
6046
72v¥
1660
4512
1632
4512
4514
2145
1545
74%90
5211
3143
1¢62
4512
4512
4514
1669
4512
5177

ERRURZ=LRROR;

WAITP,

oPTUOY,

ERROKS, DCA
FRR2, [}

cLa

TAD

DCA

JnS

10F

: JMP

RECUVK, TAD

DCA

152

TAD

DCA

CMA

TAD

nca

DCA

1S#

JIMP

DCA

TAD

DCA

TAD

nCa

JMS

TAD

NCA

CMA

TLS

CLA

TAD

PAL1w

vial

OWAIT
oPTTDO

ot

CMA
FRR2
LINENU
1 WAITP

.+3
ca2ne
L INENU
TELSW
M20
CNTR

OPTKe
XRT

1 XRT
CNTR
=2
INBUF
OPTR2
OPTRI
OPTRQA
OPTRO
I OPTOOP
PTCH
113

CCR

PRINTC

TAD

P277

PRINTC
PRNTLN

is2
TAD
SNA
JMP
NCA
TAD

PC
1 PC

W +6
LINEND
P778@

PRINTC
PRINTC
PRNTLN

TAD

CCK

PRINTC

JMP
11717

START

6=JUuL-79 11:38

ERRUR3I=ERROR: FRROR4=ERROR

/ERROR CALLED FROM A TABLE
/LIMIT EXCEEDED .
/COMPUTE CALLING ADORESS
/ANU USE IT AS ERROR NUMRER,
/SAVE FRROR CODE.,

/WALT FOR DUTPUT TO FINISH

/DISABLE INTERRUPT FOR INITIALI£ATIONS

/SAVE FRROR NUMBER
/TURN GN IN-PROGRESS SWITCH
/SETUP INIT €OUNT

" /INIT 1/0 BUFFERS.

/INIT KEY-BUFR,
ZINIT TTY POINTERS,

/SET To TTY OUTPUT

/RESFT “READC™

/1F AN ERROR OCCURS,
/PREPARE A STOP BIT FOK TTY
/AND RAISE FLAG

/PRINT A CR

/MAKE A ¢

/AND TURN ON THE INTERRUPT
/PRINT ERROR NUMBER AND,

JUNLFSS IT IS ZERO, (X-MFw1)

/PRINT SPACE AGAIN ANU
/PRINT LINE OF ERROR,

/INTERRUPT WILL RE RE-EnNABLED

PAGE 46

(ALSO "SPACE"™)

Syu0iv,
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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



/uennsa FOCAL,

1678
1679
1884
1881
1482
1883
1884
1885
1886
1887
1688
1889
1894
1891
1892
1893
1894
1895
1696
1897
1898
1899
1909
1911
1962
19983
" 1944
1945
1906
1997
1908
1909
1911

3065
3066
3867
3870
3871
3872
3873
3474
30875
3876
3477
3108
3101
3102
3143
3104
3105
3146
3107
3t19
3111
3112
3113
3114
3115
3116
3117
3120
3121
3122
3123
3124

5/6Y unanssezass

1614
3242
1136
764¢
5277
1010
7441
1153
77¢id
5372
1374
4512
2136
5314
1642
ev71
1423
7649
53522
1642
62
3135
7448
1019
3919
1135
1806
7644

7040

3136
5623
$334

/RUBOULT
RuR1,

RUBZ,;

RUB3,;

PRZERU,

SFLAT,

PAL1® vViai

NNF
TAD
DCA
TAD
SZA
JHP
Tan
cla
Tal
SMA
Jmp
TaD

CHARACTER
AXIN
PCK1

XCTIMN

CLA
KUk
AXTiv

PACKST
CLA
PRALRU
SPLAT

PRINTC

157
JMP
TAD
AND
TAD
SZA
JMP
TAL
AND
nCca
CMA
TaL
DCA
TAD
TAD
SZA
CMaA
DCA
JMP
334

XCTIN
RUR3
1 PCK1
v77
m77
CLA
PKAERO
1 PCK1
P77uv¢
ADD

AXIN
AXIN
ADD
Cilvu
CLA

XCTIM
I PACBUF

6f-JUL=7¢ 11:48 FAGE 48"

/SAVE FOINTER
/CHAKACTER IN ADDN?

/YES
/ND, SBFGINNING OF WUFFER?

/YES, IGNORE
/ECHD A RACKSLASH

/BACKUP STORAGE
/KILL AOD AND CHECK FOX 77
ZIN 2ND HALF OF LAST STuvwed wukp

/NO» DONE
/KILL 28D HALF OF LAST STOWel 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
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1958
1959
1968
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
19864
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

3203
3204
3205
3206
3207
3219
3211
3212
3213
3214
3215
3216
3217
3220
3221
3222
3223
3224

3225
3226
3227
3230
3231
3232
3233

3234
3235
3236
3237
3248
3241
3242

[T Y]
1228
3621
162%
7008
3622
1622
1635
3623
1623
1035
3624
5603
6041
2625
2627
2634
2717

pBYY
6001
1633
7648
5226
5625
2660

4225
1825
7410
4225
4203
5642
6461

JOQPTION ROUTINES

7
/ROUTINE TO SET UP OUTPUT
OPTTDO, @
TAD CTSF
DCA I OPTTL /TSF
TAD 1 OPTTL
1AC

BCA 1 OFTTL+t FTCF
TAD 1 OPTTL+1
TAD P2
DCA 1 OPTTLe2 /TPC
TAD 1 OPTTL+2 .
TAD P2
DCA 1 OPTTL+3 FTLS
’ JMP T OPTTODU
CTSF; TSF
OPTTL, TINT
TINT+2
TINT+7
SINe11
17717
Z/ROUTINE TO WAIT UNTIL OUTPUT FINISHES
OWAIT, @
{ON /(SWHAP) - FOR 2+USER
TAD 1 TSwP /LO0OK AT TELSW
SZA CLA
JMP , =3
JMP 1 OWAIT
TSWP, -TELSW
717777

OPTPs JMS OWAILY /SET UP FOR PUNCH OUTPUT

TAD M20 /CONVERT TO PSF; ETC.
SKP

OPTT; JMS OwWALY /SET UP FOR TTY OUTPUT
JMS OPTTDO .

OPTX11, UMP 1 ,+% /EXIT OPTIONS
OPTRET

PAGE 52
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1996
1997
1998
1999
2098
2001
20802
2003
2044
20us
2086
2087
2008
2nv9
2418
711
2n12
2013
7014
2015
20816
2017
2n18
’n19
2020
2021
2922
2823
2024
2026
2026
2027
2028
2029
2030
/031
“n32
133

3243
3244
3245
3246
3247
3259
3251

3252
3253
3254
3255

3256
3257
3260
3261
3262
3263
3264
3265
3266
3267
3270

3271
3272
3273

3274
3275
3276
3277
3306

3301

5/69 cesecesas

1250
1247
3651
5242
4512
2466
1222

1247
3655
5241
2471

45¢6
4511
2v63
741¢
5256
4501
1611
4452
3674
5241
602

4225
6vn2
5424

13n1
3017
3Y2¥
4541
1269

2836

0orPTX,
OFTCOL,

CPRINT,
0PTCY,
CULF,
11777
OPTE,
OPIN,

ECHP,
117117
OFTS,

USERTF,
122224
orTM,

117777

PaL1® vi41 b=JUL=70 11:38 PAGE 51

TAD orTCH /SUPPRESS "!" ON ASK
TAD CPRINT /RESTORE ":*

pca 1 Coup

JMb OPTXIT

PRINTC

CLA-PRINTC

TASKCL

TAL CPKINT /SFT UP FUR KEYBNARD ECHO
DCA 1 ECHP /SUPPRESS ECHO

JME OPTXIT

ECHO

GETC /SFT UP USER TERMINATOR FOR “ASa"

SUKTC
TERMS-3

SKP

JMP -4

PUSHJ /GFET CHARACTER
FVAL

FIX

ACA 1 USERTP

JMP OPTXIT

USERT

JMS OWALT /EXIT TO DISK MONITOR
10F
JMP 1 P7¢08

ZTHIS 1S THE INITIALIZATION COMMAND

HELLO,

11177
HP,

TAD HP

DCA AXOUT

DCA XxCT

PUSHJY /START BY SETTING FORMAT
TINTR

HPT-1 /FOCAL TEXT "X6,4;0 K,T,1,E,:,S5;E A"
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2034 -

2835
- 2836
2837

2038 -
2039

2040
2041
2842
2043

2044

2045
2046
2847
2048
2049
2058
2051
2852
20853
2054
2055
2856
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2878
2071
2072
2073
2074
2075
2076
2077

3392
3303
3304

33¢5

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

7249
3385
5241

[A12]

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

1013
3203
1364
3013
2151
1363
3018
3136
1363
3153
4513
4511

0032

5335
4519
5775
8774
4587
4513
5341

PAL1e vial

/7 170 MUDE OPTIONS

OPTC, CLA CMA
oPTl, DCA 10Sw

JMP OPTXIT
1777/ *
TUSH, ¢
/ 1/0 MODE: wiw =
/7 wgn 2
11177

/MASK" MASTER ROUTINE
INTASK, @

TAD PT1

DCA ONWAILIT

TAD TOSwW

SNA CLA

JMP STRING
READC

TAD CHAR
FLOAT

FENT

FPT 1 OWAlT
FEXT
JMP

ASKEND,

1 INTASK

6-JUL=-7¢ 11:38 DAGE»52

80¢0 = INTFRPRETIVE INPUT, NUMERIC oUTPUT
7777 = SINGLE CHARACTER 1/0
/SAVE VAR, POINTFR

/WHAT MODE GF TINPUT?

/INTERPRETIVE

/SINGLE CHARACTER

/CONVERT CHARACTER COUE TO FLOATING
/POINT NUMRER

/SAVE VALUE

JINTERKPRETIVE BUFFERED INPUT

STRING, TAD PULXR
DCA OPTTDO
TAD RBUFTOP
DCA PDLXF
I1S7 DEBGSwW
TAD BUFBDT
DCA AXIN
DCA XCTiwm
TAD RUFBOT
NCA PACKST
READC
SORTC

INBARR,

c248-1
JMP -3
SORTY
ASKLST
ASKLS2
PACKC
READC
JMP =5

INGT;

/SAVE PUSHDOWN LIST PUINTER
/PROTECT TOP OF ASK®UF

/DISABLE TRACE
/INITIALIZE ASKBUF

/IGNORE SPACES

/SEARCH FOR TERMINATOR
-1
-ASKLST

/PACK INTO BUFFER
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2078 JTERMINATOF FOUNP, PROCESS INPUT

2079 3347 1468 INTERM, TAD CCR /PACK A .C.R,

20898 3356 3142 DCA CHAK

2081 3351 4507 PACKC

2082 3352 4507 PACKE

2083 3353 1243 TAD OPTTDU /RESTORE PDLXR

2084 3354 3913 NCA PULXK

2085 3355 1363 TAD RUFRNT JINITIALTZE UNPACKING
21086 3356 3017 DCA AxOUT

2087 3357 3020 NCA xCT

2088 3368 4511 PUSHJ JEVALUATE EXPRESSION
2489 3361 16¥Y FVAL=-1

2199 3362 5317 JMFP ASKEND

2091 17717

2092 3363 7559 BUFB0T, ASKBUF /BOTTOM OF BUFFER

2093 3364 5212 RUFTOF, ASKBUF 1177+13 /T0P+12 OF BUFFER
2094 1777/

2895 /"TYPE" OUTPUT

2096 3365 w¢viY OUTPT, @

2897 3366 1305 TAD TOUSwW /WHAT KIND OF 0OUTPUT

2098 3367 7649 S#A CLA

2099 3378 5373 JMP COUTPI /SINGLE CHARACTER

2148 3371 4472 JMS T FOUTPUT /NUMERIC UUTPUT; PHINT valLUe
2141 3372 5765 JMP T OUTPT

2182 1171/

2103 3373 4452 CuuTPT, FIX /GFT COUDE FOR CHARACTER

- 2104 3374 7459 SNA /HMODULO 256

2165 3375 71390 CLL CML RAR /70 ALLOW ZERO CODE TO HF PRINTED
2186 3376 4512 PRINTC

2147 3377 5765 - JMP T OUTPT

2108 /NOTES "TDUMP™ PRINTS ONLY IN NUMERIC MODE



Jossese FOCAL, 5769 sesssbess PAL1P V141 6=JUL=70 11138  PAGE 54

>

2189 3400 10BUF=3300

21190 /

2111 3429 ®JOBUL 320

2112 3420 Qo00Q FKRST) @ /TEXT POINTER
2113 3421 ©vUP (24" 70UMMY LINE NO
2114 3422 0355 n355 / C-

2115 3423 Qo617 Pe17 /7 FO

2116 3424 @304 n301 / CA

2117 3425 1454 1454 /7 L,

2118 3426 4v49 4940

2119 3427 6557 6557 /7 5/

2120 3430 6671 FRSTX., 6671 /7 69

2121 3431 7715 7715

2122 3432 BUFBEG=Y

2123 11777

2124 2735 LIBRARYSEKRORS /COMMAND NOT AVAILABLE
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2125 PAUSF
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2126
2127
2128
2129
2138
2131
21382
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2158
2151
2152
2153
2154
2155
2156
2157
2158
2159
2169
2161

8176

3832
3433
3434
3435
3436
3437
3449
3441
3442
3443
3444
3445
3446
3447
3458
3451
3452
3453
3454
3455
3456
3457
3460
3461
3462
3463
3464
3465
3466
3467
34780
3471

0176
3432
3432
7300
1377
3176
6002
6922
6032
6203
6402
6412
6422
6432
6442
6452
6462
6472
6764
6772
7204
6046
3414
2376
5255
1827
3013
6811
4512
4512
4512
4501
641
5671

2232

/EOCAL |
#START-1

#BUFREG
BEGIN,

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

CLA CLL

TAUD (RECOVR+1 /RESTORE RESTART

DCA STARY-1 .

10F /CLEAR FLAGS TO PREVENT INTERRUET

6022 /PCF

6032 /KCL

6203 /CDF CIF 98

6402 /CLEAR PT@8'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 (-2v

JMP =2

TAD ROTTOM ZINITIALTZE PUSHDOWN LIST

DCA PULXR

10N

PRINTC /CHAR IS A C,R

PRINTC

PRINTC

PUSHY /TYPE FOCAL HEADING
KRITE

JMP I 1
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



/assses FOCAL,

2285
2206
2247
2208
2209
22190
2211
2212
2213
2214
2215
2216
2217
2218
2219
2228
2221
2222
2223
2224
2225
2226
2227
2228
2229
2238
2231
2232
2233
2234
2235
2236
2237
2238
2239
2249

5650
5651
5652
5653
5654
5655
5656
5657
56690
5661
5662
5663
5664
5665
5666
5667
5670
5671
5672
5673
5674
5675
5676
5677
5700
57041
5702
5703
5704
5705
5706
5707
5718
5711
5712

5769

4511
6145
5368
2365
4459
1366
3269
4447
7600
6554
(41
1364
7459
5600
75080
5273
700
3364
5277
7244
1364
3364
1066
1367
5256
4506
4755
3V49
4757
1164
20440
7041
1364
3364
5253

aenastnon

NUTOIG

NBTERM,

DBLOOP,

PSWIT,

EINPUT,

PAL1® vVial

SORTC
C385-1
JMP EINPUT
1SZ INSIGN
NEGATE

TAD CFNR
DCA ,+2
FENT

FNR

FPT I PI4
FEXT
TAD
SNA
JIMP
SMA
JMP
1AC
ACA
JMP
CLA

DECEXP
1 DBCOUNV
Y]

DECEXP

o *5

CMA

TAD DECEXP
NCA DECEXP
TAD M3

TAD FLINST
JMP DBLOOP
GETC.

JMS 1 SGNTST
DCA FLOPQ
JMS I DECIN1
TAD DECNUM
1SZ FLOP®
CIA
TAD
ACA
JMP

DECEXP
DECEXP
DBTERM

6=JUL~78 11:38 PAGE 58

/TEST FOR LETTER E

/FOUND E

7END OF INPUT, AFFIX SIGN

/SET UP TO NORMALIZt

/0R FMY BY 10 OR
/SAVE RESULY

.16

7CHECK DECIMAL EXPONENT

/00NE

/NEGATIVE, SET UP TO FMY BY .14

/POSITIVE, SET UP To FHMY BY 198

/INSTRUCTION FMY FLTEN OP FLPTEN

/FOUND ®E"
/TEST FOR SIGN

/INPUT A DECIMAL INTEGER
/CHECK SIGN



/usseas FOCAL,

2241
2242
2243
2244
2245
2246
2247
2248
2249
2258
2251
2252
2253
2254
2255
2256
2257
2258
2259
2269
2261
2262
2263
2264
2265
2266
2267
2268
2269
2274
2271
2272
2273
2274
2275
2276
2277
2278
2279
2289
22381
2282
2283
2284
2285
2286
2287
»288
2289
2294
2291
229¢
©2938
-294
2295

5713
5714
5715
5716
5717
5729
5721
5722
5723
5724
5725
5726
5727
5738
731
5732
5733

5734
5735
5736
5737
5740
5741

5742
5743
5744
5745
5746
5747
5758
5751
5752
5753
5754
57%5
5756
5757
5768
5761
5762
5763
5764
5765
5766
767
57708
5771
53i7¢
5773
5774
2775

5/69 s2snesesaa

avueY
7300
1043
1047
3647
70v4
1042
1046
3046
7014
1041
1045
3045
76¢4
1162
3162
5713

(A1)
4756
1162
7004
3162
5734

[ LX)
4514
av4as
4565
A4y
3162
4334
4334
4313
4334
5742
60630
7037
601¥
7251
5633
7256
nY4a3
QuvY
ey
74¢v8
3373
]
24wl
ld & d's
7775
3146
3147
2162

PALLA viag 6=JuL=78 11:38 PAGE 59

/ADU FLOP TOU FLAC TRIPLE PRECISION WITH 0V£éFLUH

TRPLAD,

a

CLA CLL
TAD FLOPJ
TAD FLACY
DCA FLAC3
RAL

TAU FLOP?2
TAD FLAC?
NCA FLAC?
KAL

TAU FLOPY1
TAD FLACH
NCA FLACH
RAL

TAD REMATN
DCA REMAIN
JMP T TRPLAD

/MULTIPLY FLAC BY 2

MULT2,

(4

JMS 1 MULT2]
TAD REMAIN
RAL

DCA REMAIN
JMP I MULT2

/JMULTIPLY FLAC BY 19

MULT10,

SGNTST,
MULT21,;
DELCIN1,
IRAKAC,
TOVRL,
RUTRAC,
C43,
DECEXF,
INSIGN,
CFNK;
FLINST,
FLIE™,

FLPTEN,

1]

PUSHF /FLAC=>FLOP
FLAC1

POPF

FLOP1

DCA REMAIN /CLEAR OVERFLOW
JMS MULT?2 JFLAC#1Q = (FLAC#2#2+FLAC)*2
JMS MULT?

JMS TRPLRD

JMS MULT2

JMP 1 MULTt9

TSTSGN

RALAC

DECINT

RARAC

OVCHEK

RARAC+S

43

[ /IMPLICIT DECIMAL EXPONENT
@ /SIGN OF MANTISSA

FNR

FMY ,+4

rpC4 /19¢18) FLOATING

P

renp

7775 /.10(19) FLOATING

3146

3147

REMATN=TEMP]



/eenese FOCAL,

2296
2297
2298
2299
23¢9
2341
2302

5776
5777
6008
6001
6802
6023

5769 sanscbons

8215
9214
n337
w254
14
0212

/CHARACTIER LIST

ASKLST,

USERT,

PAL1

215
214
337-
254 -
¢
212

via1 6=-JUL=-70

FOR "ASK®

/CR

/FF

/BA

/COMMA

JUSER-SELECTFU CHARACTFR
JLF

11:38

PAGE 59-1



/enasses FOCAL,

2383
2304
2305
23¥6
2387
2348
2309
23198
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
12329
23398
2331
2352
2333
2334
2335
2336
2337

6804
6885
6806
6867

~01Y
6011
6012
60413
6414
6615
6016
6017
6820
6821
622
6823
6024
6025
60826
60827

6839
6931
6832
6033
6034
6835
6836
6037
6049
6041

5769 esazsnssan

6839
7634
7766
7777

vy
3164
4522
7860
5014
45¢0
1164
7106
7539
5226
1104
74v4
1127
7534
4526
5211
n164

(2%
4521
3127
4511
6114
4506
4521
7240
1127
5630
9163

PAL1R viai

/POWFR UF 16 TABLE

INTARL, =-1750 /10e0
~144 /71490
=12 . /104
-1 /1

/INPUT A DFCIMAL
DECINT, ¢
NCA DECNUA
TESTN
NOP
JMF 1 DECINT
GETC
TAD DECNUM
CLL KRTL
SPA S#L
JMP [ +5
TA DECwtM
RAL
TAD SURTCN
SPA SZL
FRROR
JMP DECINT+1
BECNUM=TEMP3
/TEST FOR A SIGN
TSTSGN, @
SPNUK
DCA SURTCN
SOKTC
SNLIST-%
GETC
SFNOR
CLA CMA
TAD SORTEN
JMP 1 TSTSGN
DIGIT=TEMP?

6-JUL-7¢ 11: 38

INTEGFR <2048

/GET A DIGIT
/NONE FOUND

/MULTIPLY PREV, ¢ RY 1w

/OVERFLOW (>2847)

/ADD NEW DIGIT

/LO0OK FOF + OR -

/SIGN FOURND
/NOT FOUND

/SORTCN: ©¥=+, 1=-
/AC: 7777=%, @=-

PAGEL bV



/eennas FQCAL)

2338
2339
2349
2341
2342
2343
2344
2345
2346
2347
2348
2349
2358
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
2355
23b6

6042
6043
6044
6445
6046
6847
6859
6851
6052
6053
6054
6855
6056
6857
6069
6061
6862
6863
6864
6865
6866
6067
6074
6071
6072
6873
6874
6875
60876
6077

6109
61#1
6112
6103
6104
6105
6106
6107
6119
6111
6112
6113
6114

6115
6116

5769 wssssnnons

(1))
3164
1314
3260
3219
4255
4255
221¢
425%
4255
5642
Pvoe
3163
1164
1264
751¢@
5267
3164
2163
2210
5257
7304
2260
1219
7659
5655
1163
1636
4512
5655

[11]
3164
1164
7714
16835
1315
4512
1164
7519
7¥41
4242
5700
1264
6115
n253
0255

pPALL1R vidl 6=JUL=-78 11:38 PAGE 61

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

INTOUT,

INTDO,

INTSUB,

INTNEG,

/9UTPUT
SIGOUT,

INTPTR,
SnLIST=Y
€253,

4
DCA DECNUM
TAD INTPYR /PONER OF 18 POINTER
NCA INTSUB
NCA DECINT /DECINT=@ MEANS SKIP @ 0"TPUT
JMS INTDO /1ST DIGIT (t@eeS)
JMS INTODO /2ND DIGIT (180S)
I1SZ DECINT /DECINT>® MEANS PRINT #S
JMS INTDO /3RD DIGIT (18S)
JMS INTOO /4TH DIGIT (UNITS)
JMP 1 INTOUT
@
DCA DIGIF ZINITIALIZE
TAD DECNUM
TAD INTARL /SUBTRACT A POWER OF 18
SPA
JMP INTNEG
DCA DECNUM /POSITIVE RESULT .
1SZ DIGIT /NONZERO DIGIT, SO IGNORE NO
1SZ DECINT /FURTHER ZEROES
JMP INTSUBe1
CLA CLL /NEGATIVE RESULT
1SZ INTSUB /SET UP NEXYT POWER OF 1¢
TAD DECINT /1S 1T A LEABING ©?
SNA CLA
JMP 1T INTUO /YES, SKIP 17
TAD DIGIY /NO; PRINT DIGIT
TAD C268
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
CIA
JMS INTOUT /0UTPUT THE NUMBFR
JMP 1 SIGOUT
TAD INTARL
/FOR SIGN TESTING
253 /+
255 /=



/enaxns FOCAL,

2387
2368
2389
2399
2391
2392
2393
2394
2395
2396
2397
23948
2399
244
2401
2442
2443
2494
2495
2496
2407
2408
24109
2414
2411
2412
2413
2414
2415
2416
2417
2418
2419
2429
2421
2422
2423
2424
2425
2426
2427
2428
2429

6117
6128
6121
6122
6123
6124
6125
6126
6127
6138
6131
6132
6133
6134
6135
6136
0137
6149

6141
6142
6143
6144
6145
6146
6147
6159

6151
6152
6153
6154
6155
6156
6157
6168
6161
6162
6163
6164
6165
6166

5/69 #sssasass PAL1® viat 6-JUL=-79 11:38 PAGE 62

72649
1051
7419
1133
7¢41
7459
1347
3164
1622
4512
1412
2157
5336
724¢
3157
4750
7410
5331

1346
4512
1156
4300
577¢
faSu5
7772
6437

evvY
1143
4524
0071
4242
1622
4512
1143
po26
4242
1033
3142
4512
5751

/bt FORMAT OUTPUT ROUTINE

XXX, CLA JCONVERT TO E FORMAT ON OVERFLOW
TAD TOTDIG
SKP
FLOUT, TAD DECP 7E FORMAT (X@) FLOATING nUTPUT
cla
SNA
TAD MUIG /76 DIGITS IF @ GIVEN
DCA DECNUM /DIGIT COUNTER
TAD PER /PFRIUD
PRINTC
FLDIG, TAD I XRT2 /NEXT DIGIT
1S T2 /0UT OF SIG DIGITS?
JMP 43 /NO, PRINT DIGIT
CLA CMA /YES, RESET POINTER AND PRINT B
DCA T2
JMS 1 UuTP
SKP /FTELD NOW FILLED, FKRINT EXPONENT
JMP FLDIG oo
/8= CONV EXPONENMT QUTPUT
TAD €305 /PRINT LETTER E
PRINTC
TAD T1 /0UTPUT THE EXPONENT
JMS SIGouT
SUEND, JMP I BDCONV /DONE
C405; 365 /€
MUIG, -DIGITS

ouTP, OUTA :
/PRINT A LINE NUMBER =~ “PRNTLN"
XPRNTL, @
TAD LINENO
RTL6
AND P77
JMS INTOUT /2-DIGIT PART NUMBER
TAD PER
PRINTC /DECIMAL POINT
TAD LINENMO
AND P177 /72-DIGIT STEP NUMBER
JMS INTOUT
TAD C249 /SPACE
DCA CHAR
PRINTC
JMP [ XPRNTL



/esssee FOCAL,

2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2449
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
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

6170
6171
6172
6173
6174
6175
6176
6177
6209
6201

- 6282

6203
6204
6205
6206
6207
6219
6211
6212
6213
6214
6215
6216
6217
6228
6221
6222
6223
6224

6225
6226
6227
6238

6231
6232
6233
6234
6235
6236
6237

6249
6241
6242
6243

5/69 sesescucs PALL1A vial 6=-JUL=-78 11:38 PAGE 63
2915 NEGSGN, 255-24€
/HINAKY TQ DECIMAL CONVERSION AND OUTPUT
evvo BUCONV, @ )
1045 TAD FLACH /CHECK SIGN
77¢¢ SMA CLA
5376 JMP 438
4458 NEGATE /NEGATIVF, TAKF ABSQLUTE vALUE
1367 TAD NEGSGN /MAKE A -
1433 TAD C24p JMAKE A SPACE
4512 PRINTC
7249 CLA CMA /UDECREMENT BINARY EXPUNENMT
1944 TAD FLACH®
3044 DCA FLAC®
3156 BUSCAL, DCA T1 7INITIALIZF DECIMAL EXPONENT
1044 TAD FLACo /START SCALING: -4<CEXP<@?
7569 SMA
5220 JMP SUOWN /700 BIG, SCALE DOWN
1631 TAD T TEMPT
7708 SMA CLA
5244 JMP SCALFD /WITHIN LIMITS, DONE
4407 FENT /700 SMALL, SCALE up
3631 FMY T TEMPT
QBB FEXT
7248 CLA CMA
1156 TAD T1 /UOFCKEMENT DECTIMAL EXPUNFNT
5203 JMP RUSCAL
4407 SUOWN, FENT /SCALE DOWN
3632 FMY I PTENPT
9290 FEXT
7602 fAC /INCREMENT DECIMAL EXPONFNT
5216 JMP -6
/CONSTANTS
777% DCOUNT, -DIGITS-1
7772 MDIGIT, -DIGITS
8887 RNDZ2, DIGITS+1
7766 ME2; =12
JPOINTEKS
5778 TENPT, FLTEN
5773 PTENPT, FLPTEN
5734 MULT2FP, MULT2
5742 MUL1@F, MULT18
7544 BUFST, DIGBUF=-1
6122 FLOUTP, FLOULT
6117 XXXP, XXX
/ROUTINE TO DECREMENT THF NIGIT POINTER
70449 NECkK, CMA
1049 TAD FLOPp
3248 DCA FLOP@
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



/eesnne FOCAL,

2561
2562
2563
2564
2565
2566
2567
2568
2569
2574
2571
2572
2573
2574
2575
576
2577
2574
2579

6364
6365
6366
6367
6379
0371
6372
~373
6374
6375
6376
6377
6449
f491
h402
6403
~40 4
645

5769 scnertoesn

1851
7459
5636
7641t
3164
1164
1156
7549
5637
1133
75¢4
7269
7041
1156
7141
3ui4
7430
5222

FPRNT»

PALLP Vi41

TAD
SNA
JMP
Cla
DCA
TAD
TAD
SMA
JMP
TAD
SMA
CLA
cla
TAD
cLL
DCA
SZL
JMP

ToTpicG
1 FLOUTP

DECNUM
DECNUM

T1
CIA
FNEGSHW

IN+4

A=JUL =70 11:38 PAGE 65

/SET UP FIELD SIZES
/6 FORMAT OUTPUT

/NUMBER OF PLACES To PRINT

/T00 BIG, PRINT F FORMAT
/0K, TEST BECIMAL PLACES

/ADJUST DECIMAL POINT

/NUMRER OF INTEGER PLACES

/NO INTEGER PLACES



Jenosuss FQCAL,

2580
2581
2582
2583
2564
2585
2586
2587
2568
2589
2594
2591
2592
2593
2594
2595
2596
2597
2598
2599
2609
2601
2662
2683
2604
2665
26V6
2647
2643
2649
2619
2611
2612
2613

6416
6447
6410
6411
6412
~418
6414
6415
6416
6417
642¢
6421
6422
6423
6424
6425
6426
6427
6430
6431
6432
6433
6434
643>
6436

6437
64490
6441
6442
6443
6444
6445

5/69 zscausass

1156
10v4
7650
8225
144
7eil
771u
1425
4237
5645
2uLi4
52¢6
1622
4512
e2ve
T4
1156
3156
2157
5235
7049
3157
5216
1412
5216

(251
1636
4512
2164
2237
5637
6145

PALLE vi4l

/5TART PRINTING

BACK,

Tw,

niG,

701611
QuTA,

BUENDF,

TAb
TAD
SNA
JME
TAlL
1aC
SPaA
TAD
JIMS
IMP
1S#
JMP
TAD

T1
FNEGSHW
CLA
D16
FNEGSw

CLA

Moy

cuTa

1 kuFnOP
FNEGSW
RAUK

FER

PRINTC

JMP
CHMA
TAD
DCA
154
JmMpP
CMA
0CcaA
JMP
TAU
JMP

PACK

T1
T1
12
L 44

6=JuL=7v 11:38

/PRINT A DIGIT

/PRINT 0 IF ONE INTEGES
/UTHFRWISE A SPACE
JERINT A CHARACTER
/FIELD FILLED, EXIT

/CONTINUF
JUECTMAL POINT

FAGE b€

PLACE Leb!

/DECREMENT UECTIMAL EXPuwFNT

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

/PRINT A ¥
/PRINT A SIG DIGIT

FRINT ROUTINE FOR BNCONV

¢]
TAD

c2¢u

PRINTC

17
154
JMP

DECANUM
cuTa
1 0uTa

RDEND

JCONVERT TO ASCII

/FIELU FILLED?

/NO,

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



s/awnsss FQOCAL,

2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2660
2681
2682
2683
2684
2685
2686
2687
2668
2659
2694
2691
2692
2693
2694
2695
2696
2697
2698
2699
27¢9
2741
2702
2713
2704
2795

66V
66¢1
6602
6603
6604
6675
6606
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
6648
6641
6642
6643
6644
6645
6646

5769 seseunvanc

66¢Y

ey
7309
1604
7450
5620
#9015
7640
1209
P024
3231
1600
P026
1231
3231
1608
220¢
7166
7006
7031
1236
3235
1631
7430
3231
4504
"IT)
4505
PY4Y
3043
5637
5637
7406
6720
6717
7677
7171
6647
6653
6762

PAGE

PALLA vial

ZFLOATING POINT PACKAGE
/ARITHMETIC INTERPRETER

FPNT;

FLADDK,

DIRECT,
DRECTK,

[’}

CLA CLL
TAD 1 FPNT
SNA

JMP [ FPMT
AND C20v
SZA CLA
TAD FPNT
AND P76u#
DCA FLADBR
TAD 1 FPMT
AND P177
TAD FLADDR
DCA FLADBR
TAD 1 FPNT
152 FPNY
cLL RTL
RTL

AND P17
TAD DRECTR
NCA DIRECT
TAD 1 FLADDR
SEL
OCA FLADDK
PUSHF

']
POPF

FLOP

DCA FLOP3
JMP 1 ,+2
JMP 1 L1
FLPOW
FLaun
FLSUR
FLMUL
FLDIV
FLGET
FLPUT
FLNOR

6=JUL=70 11:38 PAGL 68

/FLOATING INSTRUCTION

7FEXT
/GET PAGE BIT

/CURRENMNT PAGE

/START ADDRESS OF ADDRESSED PAGE
/GET ADDRESS BITS

FFULL 12-BIT ADDRESS

70P BITS =>AC9-11

/INDIRECT BIT =>LINK

/SET UP OP POINTER

/INDIRECT?

/YES
/N0, GET OPERAND

/CLEAR LOW ORDER OPERAND
70P DIRECT INSTRUCTION
70P TARLE



sennnns FUCAL, /69 #szsntass PAL1F v1i41 A=JUL=78 11:38 PAGE 69

2706

2747 6647 4504 FLGET, PUSHF /0P 57 GET FLAC FRO» STORAGE
27v8 6650 Wb4Y FLOUP

2719 6651 1254 TAD .+3 /SET UP PUINTER TO FLAC

271w 6652 5256 JMP L +4

2711 6653 45v4 FLPUT, PUSHF /0P &: PUT FLAC IN STOKAGE
2712 6654 (444 i AC

2718 6655 1231 TA FLAUDK /SET UF PUINTER TO STORAGE
2714 6656 3260 nCa ,+2

2715 6657 455 PGHF

2716 66V Puvd [ /ADUKESS OF STORAGE LOCATINN
2717 6661 52¢1 JMP FPNT+1

2718 6662 PUYD NEGUP, @ /ROUTINE TO NEGATE FLOP
2719 6663 1842 TAh FLOP?

2720 n664 7141 CLL CIA

2721 £665 3042 NCA FLOP?

2122 he66 TuZzé CML rAL

2723 r667 1041 TAD FLOPY

2724 0674 7041 Cla

2725 c671 3441 DCA FLOP{ R

2726 6672 10/4 TalD FNEGSW JFNEGSW IS COMPLFMENTED WHEN
2727 6673 7149 cLL cmaA /FLOP UK FLAC IS NEGATED
2728 6674 3IV04 DCA FNEGSW

2729 A675 5662 JME [ NEGUP

2730 6676 MUVY NEGAD, ¢ /ROUTINE TO NEGATE FLAC - "NEGATE"™
27351 6677 T73¢¢ CLA CLL /TRIFLF PRECISION

2732 A700 1047 TAl FLACR

2733 6711 79841 ClA

2734 6702 3047 DCA FLACR

2735 67v3 7424 CML RAL

2736 674 19046 TAD FLAC?

2737 a7vn 7841 ClA

2736 ~7P6 3046 BCA FLAC?

2739 6797 7024 CML RAL

2749 6716 1v4b TAD FLACY

2741 6711 7v41 ClaA

2742 6712 3045 GCA FLACHY

2743 6713 1vn4 TAU FNEGSW

2744 6714 7149 CLL CHMA

2745 6715 3Yus NCA FNEGSw

2746 6716 5676 JMP 1 NEGAC



/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



/usaase FOCAL, 5769 zssuntzas PAL1® vi41 h=JuL=-70 11:38 PAGL 72

2819

28181 70v8 MULPLK=Y

2602 7048 @veY FNORM, @ /ROUTINE TO NORMALIZE FLAC
2803 7001 7349 CLL CLA £MA ZINITIALIZE SIGN SWITCh
2804 7842 3vr4 NCA FNEGSW

2845 704v3 1445 TAL FLACH /TEST FOR ZERO

2846 7004 7459 SNA

2807 7645 1V46 TAD FLAC?

2818 7006 7450 SNA

28u9 7007 19447 TAD FLAC3

2814 7018 7658 SNA CLA

2811 7611 5232 JMP NOREND /2ERCG, NO NEED TO NORMALIZE
2812 7012 1¢¥45 TAD FLAC1

2813 7013 7718 SPA CLA

2814 7014 4450 NEGATE /SIGN IS NEGATIVE

2815 7015 3255 DCA NORC /SHIFT COUNTER

28616 7616 1845 NKLUCP, TAD FLACH /SHIFT NFEBED?

2817 7017 71¢4 CLL RAL

2618 7020 771¢ SPA CLA

2819 7821 5225 JMP NMEXIT /NO, BIT 121

2820 7022 4237 JMS RALAE

2821 7023 2255 IS# NORC /RECORD A SHIFT

2822 70624 5216 JMP NKLOOP

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

2824 7026 4450 NEGATE

26825 78627 1255 TAl NURC /COKRECT EXPONFNT

2826 7030 7041 Ccla

2827 7031 1044 TAD FLACP

2828 7032 3v44 MURENU, DCA FLACH

2829 7033 3v47 DCA FLAC3 /NORMALIZED # IS 3 WORDS
28398 7034 5609 JMP 1 FNDKM

2831 7035 66601 FLTPT, FPNT+1

2832 7836 6662 NEGUP1, NEGOP

2833 7637 PRODY=.

2634 7837 QueY RALAC, o /ROUTINE TO ROTATE FLAC 1 Tu LEFT
2835 7840 1047 TAD FLAC3

2836 7041  71vs CLL RAL

2837 7042 3447 DCA FLAC3

2838 70843 4245 JHMS DRAL /CALL DOUBLE RAL

2839 7044 5637 JMP 1 RALAC

2849 7845 @0GY DRAL) @ /ROTATE FLAC 1 LEFT, puueL¥ PRECISTuN
2841 7046 1046 TAD FLAC?

2642 7047 Tuv4 RAL

2843 7058 3046 NCA FLAC?

2844 7851 1445 TAD FLACH

2845 7852 744 RAL

2846 7653 3445 NCA FLACH

2847 7654 %645 JMP 1 DRAL

7848 7655 NURC=,



sazsnas FOCAL,

2b49
2854
2851
2852
2853
2854
2655
2856
2857
2858
2859
2869
2861
2862
2863
2864
2665
2866
2867
2468

7055
7456
7857
7060
7e61
7062
7063
7064
7665
7066
7867
7070
7671
1072
7873
74
7475
7476

5/6Y sansazses

(2]
7340
Juvg
1849
74%¢
5035
7710
445y
1445
3162
146
3163
1v41
7710
4630
164
3157
565%

PAL1R Vial A=JUL =Ty 11:38 PAGE

/HOUTINE TO TEST SIGNS OF FLAC AMU FLOP,
/PLACE FLAC

FIXSGN,

SPACLA,

SLNSKT,

@

cLL
LCA
TAD
SNA
JMP
SPA

IN TFMP, FGR FLMUL AND FLODITV

CLA CHMA
FNEGLSH
FLACH /TEST FuLAC

I FLTPT /2ERG, NO OPEKRATION NEEDFU
CLA

NEGATE /1AKE ABS VAL OF FLAC

TAD
DCA
TAD
ncaA
TAD
SPA
JMS
TAG
NCA
JMF

FLACH /TRANSFER TUO TEMP

TEMPY

FLACY?

TEMP?

FLUPY

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

FNEGSHW

T2 /STURE SIGN OF RESULT

I FIXSGN

73



/evasnae FQOCAL,

2869
2874
2871
2872
2873
2674
2875
2876
2877
2878
2879
2889
2881
2882
2883
2884
2885
2886
2887
2888
2689
2890
2891
2892
2893
2894
2895
2896
2897

7877
7109
7101
7102
7103
7104
7165
71¢6
7107
7119
7111
7112
7113
7114
7115
7116
7117
712¢
7121
7222
7123
7124
7125
7126
7227
713¢
7131
7132

5/69 cazeaztanas

1263
3272
4255
1042
4533
7301
1v44
1vidy
344
1272
3047
1237
3v46
10n4y
43338
1647
3047
70¢4
1272
1946
3846
70¢4
1237
3045
42viu
2157
445y
5635

FLMUL »

PALL1W®

TAD
NCA
JMS
TAD
JMS
cLe
Tab
TaL
DCA
TAD
neca
TAD
NCA
TAD
JMS
TAD
nCca
RAL
TAD
TAL
nca
RAL
TAlL
NCA
JMS
157

SPACLA
SGNSw T

FIXSEN

FLOP?

SuMuL T

CLL TAG
FLAC#
FLOPY
FLACH
PROD?
FLALZ
PROU1
FLAL?
FLOP1
SUMUL
FLACZ
FLACZ

PROD?
FLAC?2
FLAC?

PKOU1
FLAC1
FINORM
T2

NEGATE

JmP

I FLTPT

vial

A-JUL=-7w 11:48 PAGE 74

/0P 33 MULTIPLY RY (QPERAW
/WANT PUSITIVE UPERAND HERE

/JMULTIFLY (TEMP1 TEMP2) »Y FHLUPQ
/IGNCRF LUOW ORBER FpSULT
/ADD EXPNONENTS

/SAVE PARTIAL FESULTS

/MULTIPLY (TEMPL TENMP2) =Y FLUP)

/CGMEINE RESULTS OF MULTIPLICATIONS

/NORFALT#E RESULTS
/CHECK SJIGN OF RESULT



/eanssse FOCAL,

2898
2899
290v
2901
2912
2943
2944
2915
2946
2907
2948
2949
291¢
2911
2912
2913
2914
2915
2916
2917
2918
2919
292¢
2921
2922
2923
2924
2925
2926
2927
2928
2929

7133
7134
7135
7136
7137
714¢
7141
7142
7143
7144
7145
7146
7147
71564
7151
7152
7153
7154
7155
7156
7157
7160
7161
7162
7163
7164
7165
7166
7167

717¢

5764 zssazsnza

(41
Jené
2237
3272
187w
32t5
7109
12V
7¢19
32vv
74
5355
71v¥
1163
1272
3272
T4
1162
1237
7¢19
3287
1272
7419
3272
2255
£8a2
12ve
7v10
573$
7¢72
7764

SumMuLT, ¢
"CA
neca
e
TAD
nca
cLL

Sut urck, 1At
KAk
nea
SNL
JMP
cLL
Tan
TanR
nea
KAL
TAD

SUSHIFT, TaD
RAR
NCA
TAL
RAK
nee
1S#
JIMF
TAN
RAR
JIMP

PROU?=SGNSUWT

M14, -14

PALLH viat

HULPL R

‘PRUU1

FrOO?
14
FIxsr

rouLPL
MULFL N
SUSHIFT
TeMP2
FrOY?

PrRUU?

TeMPy
PKRUID1

PRrOD1Y
PrROLZ

PrOy?

Flxsty
SuLuep
MULPL

I SuMmuLT

A=JUL =71 11: 3¢ CAfe 75

ZJUNSTGNED MULTIPLY wOUTT i
/724 wY 1?2 RITS

JSFT Te: COUNT 12 #ULTIFLICAT TS
/NEW MULTIPLIRS <IT INTG LTk

/MULPLR ALSO ACCHMULATES Li'w=uUribr
/RFSLLTS

/ADD MULTIPLIER TF w1T=1

/SHIFT PRUDUCT ONE TO wfal

ZOONE, EXIT WITH LOW Orpvr |0 sy



/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/azsoaa FOCAL,

2979
Z29b¢
2981
2982
2983
/94
Ybn
2986
967
/988
2969
2999
2991
7992
2993
2994
2995
2996
2997
2998
2999
3¢vY
30l
SuA2
PIAZK)
sSnn4
30us
3nuve
B2
$nud
$PNY9
Sein
311
n12

7251
7252
7253
7254
7255
7256
7257
7269
7261
7262
7263
7264
7265
7266
7267
7270

7271
7272
7273
7274
7275
7276
7277
7308
7301
7362
7303
7304
7305
7306
73047
7314

5769 sozerunas

(L)
73v0
1445
7519
7620
7616
RT3
1¥40
7¥10
3v46
1647
7010
3ua?
2044
5651
5651
7271
2]
73v¥
1641
7510
7620
761é
3véy
1642
7v18
3na2
1443
7v10
3843
2049
5671
5671

RARAC,

DIVeNT =,
RAROP,

PAL1#

4

CLA
TAD
SPA
cmMb
RAR
nCa
TAD
RAK
NCA
TAD
RAR
nca
1S#
JMP
JMP

(4

CLA
TAD
SPA
CcML
RAK
NCA
TAD
RAR
nca
TAD
RAR
NCA
1s?
JMP
JMP

CLL
FLACH

FLACH
FLAC?

FLAC?
FLAC3

FLAC3
FLAC®
I RAKAC
I RARAC

cLL
FLOPY

FLOP1
FLOP?

FLOP?2
FLOP3J

FLOPX
FLOP®
1 RARUP
I RARUP

vial

A=JUL =79 11:38 PAGE 77

/ROUTINE TO ROTATE FLAC 1 RIGHT

/PROPUGATE SIGN BIT
/SHIFT

/ANDJUST EXPONENT

/ROUTINE TO SHIFT FLOP 1 RIGHT



/unnnse FOCAL,

3813
3014
3815
3ui6
3u17
3618
3u19
302¢
3021
3022
. 3023
L. 3024
-;-3025
39206
Bp27
L 8n2b
3029
330
331
3n32
3033
3u34
3035
3036
3u37
3u38
3n39
s040
3041
5042
3043

7311
7312
7313
7314
7315
7316
7317
7328
7321

7322

7323
7324
7325
7326
7327
7339
7331

7332
7333
7334
7335
7336
7337
7340
7341
7342

5/69 veunsvnnan

PuY
73vd
1044
77%¢
344
1044
1331
3271
7430
5711
4251
- 2271
5323
3ea7
1v46
5711
7751

[ 2]
3v45
346
3v47
1665
3044
4251
4650
5732

PAL1Y V141

/ROUTINE TO FIX FLAC =~
JRFMOVE FRACTIONAL PART RUT LEAVE FLNDATING

ZEIXFU NUMRER

XEIX,

M3@;

Fixe,

w

CLA
TAD
SPA
nNCa
TAN
TAUL
LCA
SEL
JMP
IMS
187
JMP
neca
TAN
JME
=27

/ROUTINE TO
/= “FLOAT"®

XFLUAT,

]

NCA
NCA
NCcA
TAD
nca
JMS
JMS
Jmp

cLL
FLAC
SNA LA
FLAC
FLAC
F1XC
NIVENT

I XFIX
RARAC
NIVENT
.2
FLAC+S
FLAC+?
1 XFIx

FLOAT C(AC)

FLACH
FLAC?
FLACR
P13
FLACE
RARAC

I NOFR2

I XFiom

A-JUL=7¢ 11:38 FAGE 78

"EIX"

Iw AC ON EXIT

/TEST EXPONENT
/1F =1<#<1, CLFAR FNTInk1 Y
/EXCEPT FUR SIGN BIT

/100 BIG TO FIX
/FIX BY ROTATING FRACTI0- Al
/0UT OF FLAC

/CLEAR FRACTIONAL FP&RT

AS FLOATING PT, INTeGENR

/SAVE NUMBER

JINTEGER EXPONENT

/IN CASE NUMHBER WAS 4uve
/NORMAL 1 ZE

Wl TS



/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



/assnse FOCAL,

3083
3v84q
3085
3086
3087
3v88
3089
3499
3991
3n92
3¥93
Ju94
3095
3n9e
$097
3098
3099
3110
3101
3102
3143
3104
3105
3116
3147
S1¢8
3149
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3128
3121
3122
3123
3124
3125
3126
3127

7406
7407
7410
7411
7412
7413
7414
7415
7416
7417
7420
7421
7422
7423
7424
7425
7426
7427
7439
7431
7432
7433
7434
7435
7436
7437
7440
7441
7442
7443
7444
7445
7446
7447
7450
7451
7452
7453
7454
7455
7456
7457
7469
7461

5769 asnsusnsc

1407
4503
4504
nv4d
45¢5
7545
4504
w49
4505
LIERS
4452
771¢
7601
1045
7649
4526
1046
3350
4497
5661
QUL
1350
7450
5255
7500
5246
4467
4345
6345
5661
novvwy
525¥
7¥41
3359
44v7
3345
weve
2358
5259
1413
3407
5664
66¥1
1573

FLPOW,

RAISTP,

FLXENUD,

ONEF,

PAL1® viai 6=JuL =70 11:38 PAGE 88

TAD 1 7 /0P @: RAISt FLAC TO POWER
PUSHA /SAVE FLOATING POINTER
PUSHF /SAVE FLAC
FLAC
POPF
FLTEMP
PUSHF /GET FLOP
FLOP
PUPF
FLAC
Flx /F1X OPERAND
SPA CLA
1AC
TAD FLACH
S#A CLA
EKROR /KAISING TO TOO HIGH A POWER
TAD FLAC?
DCA XFL
FENT /PUT 1. IN FLAC
FGT I ONEP
FEXT
TaD XFL
SNA
JMP FLXEMD /X+@=1, DO NOT MULTIPLY
SMA
JMP RAISTP /RAISE TO ¥ POWER
FENT /RAISE TO - POWER
FOV FLTEMP
FPT FLTEMP
FGT 1 ONEP
FEXT
JMP 43
ClA
DCA XFL /SET COUNTER
FENT /00 MULTIPLICATIONS
FMY FLTEMP
FEXT
1S# XFL
JMP -4
POPA /RESTORE FLOATING POINTER
pca 1 7
JMP 1,43
FPNT+1
FLTONE



/ensnns FOCAL,

3128
3129
3139
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
$144
3145
3146
3147
3148
3149
3150
$151
5152
$153
$154
31955
$156
3157
$158
3159
3160
$161
3162
35103
3164
3165
3166
$167
5168
%169
3170
$171

7462
7463
7464
7465
7466
7467
7476
7471
7472
7473
7474
7475
7476
7477
7500
75€1
7502
7503
7504
7505
7566
7507
7510
7511
7512
7513
7514
7515
7516
7517
7528
7521
7522
7523
7524
7525
7526
7527
7530
7531
7532
7533
7544

5’69 [ZXTXE XX

1945
7510
4526
765¢
55¢i¥
1044
751¢
7¢2¢
761¢
3u44
1334
3¥45
4417
6345
5569
4345
1345
POy
7v40
1v44
244
1044
7¢41
1345
764¢
5¢76
1645
7041
1346
7640
5276
1046
70413
1347
7450
550Y
7500
7041
7v6y
7659
55
5276
3¢15

JFLOATING

FsSQT,

SuLuOoP,

SUCUN,

PAL1R vViai

TAD FLACH
SPA

EKROR

SNA CLA
RETURN

TAD FLACH
SPA

CmL

RAK

NCA FLACP?
TAN SuCuh
PCA FLACY
FENT

FPT FLTEMP
FGT 1 FLAKGP
FOV FLTEMP
FAD FLTEMP
FEXT

EMA

TAD FLAC®
NCA FLAC?
TAD FLAC®
ClA

TAD FLTEMP
SZA CLA
JMP SuLooP
TAD FLAC1
Cla

TAD FLTEMP+1
SZA CLA
JMP SuLucP
TAD FLAC?
ClA

TAD FLTEMF+2
SNA

RETURN

SMA

Cia

1AC

SNA CLA
keTusnN

JMP SuiLutr
3615

Af=JUL=~7¢0 11:38 PAGE 81

SQUARE wOOT FUMCTION

/TEST SIGN
/SOUARE ROCT OF NEG NUMuFR
/¢ERC, RESULT IS ZEKO

/CONSTRUCT INITIAL APPRUXIMATION
/8Y HALVING EXPONENT

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

/COMPARE OLD AND NEH»APPQOXINATiONS

JEXPONENTS NOT EQUAL

/HIGH CRDER NOT EQUAL

/COMPARE LOW ORDERS TO
/WITHIN PLUS OR MINUS ONF RIT



/esases FOCAL,

3172
3173
3174
3175
3176
3177
3178
3179
3180
3101
3182
3183
3184
3185
3186
3187
3188

7535
7536
7537
7549
7541
7542
7543
7544

7545
7546
7547

7550

5/69 tsssnsane

1845
7450
5343
7710
1434
76v1
4439
S5ve
7545
()
eviny
(1)
7550
vy

PAL1®

V141 6-JUL-70 11:3¢8 PAGE 87

/FUNCTIUN TO EVAILUATE SIGN PART OF FLAC

/RESULTS: -1 FOR KEGATIVF, 8 FOK ZERO, +1 FOk PoSITIVE
. FSGN;,; TAD FLACH

SNA

JMP L +4 7E¢FRO, SFT RESULT To @

SFA CLA

TAD M2 /NEGATIVF (-1)

1AC /POSITIVFE (+1)

FLOAT /FLOAT C(AC) = -1,¥,1

RETURN
NIGBUF =, JO0UTPUT NIGIT FUFFER (B WORUS)
FLTEMP, @ /TEMPORARY RFGISTERS

1%}

@
ASKHUF =" /"ASK®™ INPUT BUFFER (TQ EnD OF FAGE)
XFL, @
%



fesssse FOCAL,

ddd’]
100

20
A3ne

171
“Hne

60@
2700
1060
1160

129@
13v¢

1400
15v0

1660
17¢w
pPad
21¢p

2209
23ve

24vY9

?25¢0-

2648
2708

3800
3100

3200
3380

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

89080000
edvevene

5/69 #azsnuane

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

LT )]
eevdneve

11111111
111111114

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11411111
11111111

11111111
11111111

11111111
111113111
11111111
11111111

11111111
11111111

11111111
ANPLAGnD

PAL1® vi43

11119111

11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
*HBu 2409

11111111
11111111
11111111
11111111

11111111
11111111

11111111
rovreng

&=JUL=-7¢

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
tOrBARAIY

11111111
11111111
11111111
11111111

111111141
11111111

11111111
Avrenere

11111111
11111111

1111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

11111111
*QABABVY

11111111
11111111
11111111
11111111

11111111
11111111

11111111
PBR0BNrY

11: 3548 Palt 82-1

11110101
111111 °9

11111111
1111111

11111111
12111111

11111111
11111111
11111111
11111111

11111111
1111111

11111101
11111111

11111111
11111111
11111141
11111141

11111111
11111911

11111111
Wity

11111111
11111111
11111111
11111111

11111311
11111111

11111111
[ IRY T DRV |

111111

A g

ARRERRRRT
11111111

11111111
11111111

111 iy
ARSERREE]
1111111
1111011

11111111
11111171

1111111}
1111+ 311

11111111
1111111

11111111
11117111

1111110
11111111

11111111
BVt g

11111111
111311111
11111111
11111111

11111111
11111111

11Q45%44 4
AYMitarl



4vnY
4109

4290
4309

4410
asue

4600
4700

S
5140

5210
5364

S41:0
S5¢a
560@
760

)
61¥0

6«20
~3¥0

~4v
65¢0

5600
ATV
I
71ve

7200
7360

7440
7540

7600
7709

/esnnae FOCAL, 5/69 etascecns

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
AV rd

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

PAL1O

11111111
11111111

11111111
11111111

11111111
11111111

11111111
“Bnsev7Y

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

V141

11111111
11111111

11111111
11111111

11111111
11111111

11111111
norgavry

11111111
11111111
11111111
11111111

11111111
11111111

11111111
11111111

6=-JUL-7¢

11111111
11111111

11111111
11111111

11111111
11111111

11111111
(L]

11111111
11111111
11311111
11111111

11111111
11111111

11111111
100000y

11:38 PAGE 82-2

11111111
11111111

11111111
11111111

11111111
11111111

11111111
42 L]

11111111
11111111
11111111
11111111

11111111
11111111

11111111
Aapgv;me

11111111

11111111

11111114
11111111

11111111
11111111

11111111
b rrnGy

11111111
11111111
11111111
11111111

11111111
11111111

11111111
Aoy



/asasss FUCAL,

ADD
ALIST
ARGNXT
ASK
ASKBUF
ASKEND
ASKLS?2
ASKLST
ATLIST
ATSW
AXIN
AXOUT
HACK
BUCY
RUC1
s0C2
BOCONV
HDEND
BOENDP
BOSCAL
BEGIN
BOTTOM
BUFBEG
RUFBOT
BUF K
BUFST
BUF TOP
Cive
€279
C24u
C253
C268
C3vs
C43
C776¢
€CR
CFwR
CFRS
CFKSX
CHAR
CHIN
CLF
CMRINE
CNTR
coL
coLp
comMBOT
COrBUF
COMEIN
COMGO
COMLST
CO“MEN

7135
1133
1723
12v6
7559
3317
6772
5776
1561
7131
P61
Y17
64vé
6252
(266
63¢1
€170
6145
€445
62vd
3432
Pv27
3432
3363
134
6235
33¢€4
Cove
©0wo15
Y33
6115
e¢36
6146
57€3
367
gv6Y
5766
fd75
8227
9142
2463
P57
6757
132
1233
3251
[ 3L
e074
2527
1164
7756
7620

5/69 swncaascs

CcOMOUT
CouTP1
CPRINT
CTSF
DBECONY
nsLOOP
DBTERM
NCONT
DCOUNT
NERGSW
DECEXP
DECIN
DECINT
DECNUM
LECP
NECK
NELETE
NGKP
DGRP1
DIG
DIGBUF
DIGIT
DIGITS
DIRECT
LIVCNT
NMPSK
Do

DOk
DONE
NOONE
DRAL
OKALP
NRECTR
BvLOOP
DVSETY
ECHO
ECHOLS
ECHP
EFQP
EFUN
EFUN2
EFUN3
EFUN3I
FINPUT
FLPAR
FND
ENULN
ENDT
ENUM
EPAR
EPAR?
EHASFE

PAL1O vVi4i

260¢
3373
3247
3229
~600
~656
5653
462
6225
7151
“764
£757
tulY
7164
¢133
€249
2111
“423
7”432
+425
7245
163
A7)
€635
7271
”152
V416
2136
2146
7454
7445
7247
6636
7226
7211
2471
1612
3255
7131
1742
1764
2056
f1e0
57A1
1753
P76
4517
877
1732
1719
1755
2226

6-JUL+70

ERG
ERL
FRR2
ERRUR
FRROR2
ERRUR3
FRRORS
ERRORS
ERV
ERVX
ETERM
FTERM1
FTERM2
FTFRMN
EVAL
EVLN
EXIT
EXITY
EXTR
F1nP
FCONT
',E,"f\
FEND3
FINDLN
FINDN
FINPUT
FIXx
FIXC
FIXSGN
FLAC
FLACO
FLACY
FLAC?2
FLAC3
FLAD3
FLADD
FLADDR
FLARG
FLARGP
FLOIG
FLBIV
FLGET
FLINST
FLMUL
FLNUR
FLOAT
FLOP
FLOPa
FLOF1
FLOP?
FLOP3
FLOPR

2252
22590
2736
4526
4526
4526
4526
2735
2235
2244
1641
1615
1647
1636
1601
n37¢
2644
2657
2334
f414
1064
1126
291w
45164
2271
#ia73
4452
7331
785%
044
44
2445
PET
N4z
677¢
672¢
6631
2834
7162
6131
7171
6647
5767
7877
6762
443
Ad4y
2d4u
fd41
Ad4?2
anag
1674

PAGE 32-4

FLOTY
FLOUT
FLOUTP
FLFIw
FLPPTFN
FLEIT
FLYukr
FLTerP
FLTEN
FLTJLE
FLIPT
FLTXR
FLTZEw
FLXEND
FNEGLSwW
FNURM
FNTARY
FNTARL
Fur
FouTPy
FP14P
FPNT
FPRNT
FrAan
FRSi
FRSTX
FSGAN
FsuTl
FTxR
FTxs
GEG
GENU
GET1
CETS
GETaby
GET S
elen
GeTVARr
GeX[1
GFND1
GIMC
cList
(S Y
GaT
GREIEST
G31
(S22
GS3
GSa
-S®
GTE:
GTEST A

7240
h12¢
2o
74146
“775
eSS
w717
754>
w77
137\)
73835
Helg
157
7452
Alitg
7000
571
2212
1024
vL72
v415
€one
63R4
7351
342¢
343
7535
74k
1125
1124
nw356
235>
2381
23F0
1474
as
421
1411
332
1912
14
.
2451
1443
114+7
1447
14¢4
157
1
47



/essese FOCAL)

HELLO
HINBUF
HP
HPT
HREAD
‘HREAD2
HSGO
IBAR

INTABL
INTASK
INTDO
INTERM
INTERP
INTG
INTNEG
INTOUT
INTPTR
INTRPT
INTSUB
10BUF
10SW
TOVRL
IRARAC
iIRETN
LASTLN
LASTOP
LASTV
LIBRAR
LINEND
LISY3
LISTe
LISTGO
LNERR
LPRTST
M1@®
Mgl
M32
M13
M237
Mi4

M2

5769 cecexcaca

3274
eB37
330t
20387
6466
6472
6506
0212
e776
P217
6416
333¢
2664
P149
3345
0564
0366
0274
5765
6004
3306
6055
3347
1226
1272
6967
60642
6114
2603
6860
34vy
3365
5761
5760
n230
2150 .
0130
7155
2735
0143
P60
P054
142
0361
2077
P62
Pv70
6230
1123
2377
7174
P34

PAL1®

M20
M24¢
M27

M3

M3Y

¥4

M4

M5

M77
MBREAK
MCR
MDIG
MUIGIT
MF
MFLT
MINUSA
MODIFY
MPER
MUL1GAP
MULPLK
MULT1¢
MULT?2
MULT21
MULT2P
NAGSW
NEGAC
NEGATE
NEGOP
NEGOP1
NEGSGN
NEWUIG
NMEXIT
NOR2
NORC
NOKEND
NOKF
NOTDIG
NRLOOP
NTEXIT
NTST1
NTST?2
ONEINC
ONFP
OPNEXT
OPTARL
OPTARS
OPTC
0PTC1
OFPTCOL
OPTLOP
OPTE
OPTI

vial

2625
P06
€764
i6sd
7314
7345
2376
eve7
7¢23
2602
165
€147
€226
roa7
['4.Y)
N3
1273
¢n64
6234
7000
5742
5734
5756
€233
7141
£676

4458

(662
7436
6167
5614
7625
7¢50
7455
7032
6771
5658
7¢16
155¢
1552
1553
1117
7461
1610
1731
2426
3382
3258
3244
2734
3252
3303

6=-JuL-79

OPTION
OPTK
OPTLST
OPTM
OPTN
OPTP
OPTR
OPTR@
OPTRET
OPTRI
OPTRO
OPTS
OPTT
OPTTBL
OPTTNU
OPTTL
OPTX
GPTXIT
ouT
OUTA
OUTCR
QUTDEV
cuTP
OUTPT
ouTS
0UTx
CVCHEK
OWALT
(]

F13
P17
P177
P2

P27
P277
P337
P4RpQ
P7600
P77
P7700
PACBUF
PACKC
PACKST
PACLS2
PACLST
PC

FC1
PCHK
PCK1
PD2
PO3
FOLXR

11:38

6446
6457
249y
3271
32538
3234
6453
2661
6461
2663
2662
3256
3237
2174
3243
3221
3243
3241
2477
6437
2516
?137
615¢
3365
1240
2547
5633
3225
1523
AvPs
72631
hJ26
nd435
6765
na32
20854
#2225
7024
071
2862
3823
4507
#153
12¢4
3456
h14s
62w
2510
3042
n532
aA55y
hd13

PAGE 82-4

PER
PERTOD
PeCTO
FINC
PRZERU
PLER
POFA
PUPF
oty
PuLES
PrUP
PrRINTC
PreiLr
Piug
Pri:CES
Priu1
Prup2
PSWiT
PT1
P12
P1CH
PTENPT
FUSHA
PUSHF
PUSHY
R6
RAISTP
kunlLAC
ParuOm
FARAC
KARACY
YAK)P
kAkub1
FEAUC
RECUVE
FEMATIN
RESTR
RET
FETRM
KETURN
PFLAC
Pit2
wyT
FulrAC
KIL6
rufiq
Fut2
RuU~3
SAVAC
SavLk
SiAR
SCALED

(v2¢
Lo1g
102
1122
102
1,258
1419
45 5
hote

113
a5 ¢
4515
L 8

LI IS}

774
hef o
[ Rl ]
1132
“1F1
6282
a=7
an'tg
4= )
oA
7a4n
VARV
$44
7251
AT7F7
7271
67FE
451
274>
v1ke
€517
0351
1554
554,
7418
&c2]
EE
K7A,¢
At
J.o6D
377
11
250
2n
14721
[P



/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

CAUNOO V& LN

EOWARD TaAFTY 6/10/69 PAL1R V14l 6-JUL =70
/FOCAL 5769 FDOWARD TAFT 6/10/769
JEXTENDEN FUNCTION PACKAGE
4
/ESING  SIN(X) X IN RAUIANS
/ECUS:  CUS(X) X IN RADIANS

70h9
4407
[ 1]

4459
1¢45
55vY
(73 Y]
4452
4503
1413
©va4q
7545
1573
no1d
4526
4439
7571
nve7
1164
4516
ave7
0132
LI3Y]
4565
P616
2735
5600

JEATNS  AKRC Tai(X)
JEEXP:  EXP(X)
/FLOGE  LN(X)
11777
ZUbFINITIONS
FIXMRT FAD=100®
FIXmR]L FSB=2it6d
FIXMRL FMY=3Ccpp
FIXMFL EDNV=40060
FiXMR]L FGT=500
FIXMRT FPT=z6vvv
FNR=7vV0
FENT=4497
FeXxT=g

RESULT INM RADIANS

FIXTAB
11717
NeGATE= 4450
GETSGN= 1645
RETURN= 5500

Sivs 1¥
FiXx= 4452
PUSHA=Z 4543
PUPA= 1413
FLAC= 44

FLTEMP= 7545
FLTONE=Z 1573
PuLXxrR= 13
ERRUR= 45286
FLOAT= 4430
FNTARF= §71
ROTTOM= 27
CUMGO= 1164
SURTJY= 4519

M5= 67
CNTR= 132
AXIN= 10
TOTERM= 4565
PROC= 616

ERRORS= 2735
DEBCUNY= S6VY

12:19

PAGE 1



/FUCAL 5769 FOWARD TAfT 6/10/69 PAL1Q Vi4g 6=JUL+70 12:1¢ Patt 2

46 027 s50TTUM

47 w27 5112 FCuS-1 /10P OF TEXT

43 rolv sbNTABE +7

49 Vb H335 FaTn /POINTERS TO EXTENDED FUHCTIONS
S50 nerl  H2v2 FEXP

51 (6h2 5454 FLOG

52 new3 %117 FSIN

53 voelq4 5119 FCUS

X 11117

5% JENAFLE A "LIERARY UFLETE™ COMMANY

96 /AHICH WILL DELETE THE EXTENDED FUNCTIONS Anb

97 /FREE MURE FOR USER ARFA,

EY} 1174 =LOMGU+1R

59 1174 6556 LIBRAKY

68 6555 26555

61 6555 P34 LIRLST, "D

62 11117

63 6556 4510 LIRKAKYSSUKTY /"LIHRARY" = EXPANDAFLE CO¥MANG
04 6557 65594 LIBLST-1

65 €569 PU22 LIRGO=LIKLST

66 6561 4526 F kKOK /ILLEGAL LIBRARY COMMAWD

67 122224

6b 6562 1067 LiBu, TAH M5 /UOELFTE THE EXTENOEL FunTTIUMS
69 6568 3132 NCA CiNTR

74 6564 1375 TAD EXTAE

71 6565  3dlb DCA AXIN

72 6566 1175 TAD PERROK

73 6567 3419 DCA T AXIN /SFT ERKOKS PUINTERS

74 6578 2132 15¢ CNTR

75 6571 5366 JMP =3

76 6572 1376 TAD nyop

77 6573 3Je?7 NCA ROTTOM /MOVE TOP POINTER UP

78 6574 5261 JMP 6461 JUPTRET (TO REACH EnD OF COMMANp)
79 117117

1) 6575 0577 FXTAK, FNTARF+o

b1 6576 5577 nioe, DBCONVe1

82 6577 6562 LIBGO, LIKD

83 175 8175

B4 ©»175 2735 PELRROKY» ERRURS



/FOCAL 5/69 EOWARD TAFT $/18/69 PAL1A viai 6=JUL-70 12:10 PAGE 3

8% JFOCAL EXTENDED FUNCTIONS
86 5113 €5113
87 ’ COSINE
88 5113 445¢ FEOS) NEGATE /COS(X)=SIN(PL/2-X)
89 5114 4407 FENT
90 5115 1772 FAD I P12
91 5116 @vdy FEXT
92 11717
93 V4 SINE
94 5117 1045 FSIN, GETSGN
95 5128 7450 SNA
96 5121 5519 RETURN /SIN(Y) =@
97 5122 7710 SPA CLA
98 5123 4771 JMS 1 NEG2 /SIN(=X)2=SIN(X)
99 5124 3018 NCA SN
100 5125 4407 FENT
191 5126 4374 . FOV TWOP{ /REDUCE MODULO 2 PI
1082 5127 6773 FPT I X2
183 5139 8VeY FEXT
104 5131 4452 Fix
185 5132 4454 NEGATE
106 5133 44¢7 FENT
1987 5134 7060 FNR
1¥8 5135 1773 FAD T X2
10b9 5136 3374 FMY TwOP{
110 5137 6773 FPT I X2
111 5149 2377 FSR Pl
112 5141 QAUOE FEXT
113 5142 1045 GETSGN /X<P1?
114 5143 7716 SFA CLA
115 5144 5353 JMP PCHECK /YES
116 5145 4407 FENT /NO, SIN(X<PI)==SIN(X)
117 53146 6773 FPT T X2
118 5147 @ABMY FEXT
119 5150 101¢ TAD SN
120 5151 704¢ CMA
121 5152 3616 DCA SN
122 5153 4407 PCHECK, FENT /X<P1/27
123 5154 5773 FGT I Xx2
124 5155 2772 FSP 1 Pl2
125 53156 ©@VLY FEXT
126 5157 19045 GETSGN
127 5160 771¢@ SPA CLA
128 5161 5367 JMP PALGO /YEW
129 5162 4497 FENT /N, SIN(X)=SINM(PI=X)
139 5163 6377 FGT PI
131 5164 2773 FSR I X2
132 5165 6773 FPT 1 X2
133 5166 @voQ FEXT
134 5167 5774 PALGO, JMP 1 ,+1 /PERFOKM POWFR SFRIES EXPANSIOW

135 5178 5540 PALG



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
162
183
184
185
186
187
168
189
194

5171
5172
5173
5174
5175
“176
5177
b24:8
52e1

52412
5203
5204
5205
5206
5207
219
5211
5212
5213
5214
5215
5216
5217
5220
5221
5222
5223
5224
522

22

5227
5234
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
Pau3
3114
3701
Qo2
311w
3761

1845
7710
4321
31w
4417
3272
6325
"oy
4452
4563
4459
44¢7
76v4
1325
6325
3325
6330
1267
6733
5264

. 4733

2325
1256
6733
5261

3330

1733
6733
5325
4733
3275
1734
PUNQ
1413
1044
3044
20190
5519
4487
6325
5734
4325
(L)
5566

NEG2,
Pi2,
X2,
TWOP T,

P,

FEXP,

6/18/69 FAL1® viai A=JUL=7¢ 12:1¢

FNEG
PI1OT
X .
(A1)

3110

3761

apa2

311¢

3761

EXPUNENTITAL

GETSGN /TAKE ARSULUTE VALUL
SPA CLA

JMS FnEo

DCA SN

FENT

FMY LG2E

FPT X

FEXT

FIXx

PUSHA /SAVE INYEGER PART
NEBATE

FENT

FR

FAL X /RETALN FRACTIONAL PAKI
FPT X

FMY X

FPY XSOK

FAD DF

FPY 1 ¢

FGT CF

FOV I TP

FSR X

FAD At

FPT 1 Tp

FGT PF

FMY XSOR

FAU T TP

EPT 1 TP

FGT X

FOV -1 TP

FMY TwO

FAD 1 ONFPT

FEXT

POPA

TAD FLAC

DCA FLAC

ISZ SN JEXP(=X)=1/EXP(X)
RETURN

FENT

FPT X

FGT 1 ONFPT

FOV X

FEXT

RETURN

PaCt

“4



/FOCAL 5769 EDWAKD TAFT 6/16/69 PAL1R vial 6=-JUL=-79 12:1¢ PaGt 5

191 /EXP AND ARCTANGENT CUNSTANTS
192 5256 Wov4 AF, "pu4
193 5257 2372 2372
194 5260 1442 1402
195 5261 7774 Bt » 7774
196 5262 2157 2157
197 5263 5157 5157
1948 5264 @012 CF, H12
199 5265 5454 5454
2V 5266 01343 ©w343
2n1 267 @MvR7 Nk, wouni
2u2 H278 2566 2566
2u3 5271 5341 5341
2vi4 5272 QAL LL2E “ilal
2vs %273 27¢5 27v5
216 5274 2435 2435
2¢7 5275 p¥n2 TwO, nung
208 5276 2uvy 200
249 5277 wewny BtT15 (4]
214 53¢ 2427 2427
211 5301 2323 2323
212 5302 7775 BETZ2) 7775
213 5303 3427 3427
214 5304 71052 7¢52
215 5305 ©“dle RETZ, ®?o0ve
216 53ne 2437 2437
217 5327 1646 1646
2138 5318 7773 ALF2, 7773
219 5311 3306 33ne
22v 5312 5454 5454
221 5313 7777 ALF1, 7777
222 5314 3304 3304
223 5315 4434 4434
224 5316 PYvY ALF#, [’
225 5317 2437 2437
226 5324 1643 1643
227 /1777

228 /ROUTINE TO NEGATE FLAC AND RETUKN WITH AC=7777
229 5321 @vuyd FNFGs @
230 5322 4450 NEGATE
231 5323 7v4¢ CHMp
232 5324 5721 JMP T FnFU
238 /VARTARLFS
2354 5325 (Ve X “
2389 5326 vy 4
236 5327 Vvl [}
237 53380 ©ruvvy X5ARK ©v
238 5331 v 4
239 5332 ¢wvve [
24y /POINTEKS
241 5333 7545 TP, FLTEMP

242 5334 1578 OwtPT, FLTUNE



/FUCAL 5769

243
244
245
246
247
244
249
250
251
252
253
254
255
256
257
258
259
269
261
262
263
264
265
266
267
264
269
27¢
271
272
273
274
27%
276
277
278
279
280
281
282
283
284
285
286
287
2068
249

5335
5336
5337
5340
5341
5342
5343
5344
5345
5346
5347
5359
5351
5352
5353
5354
5355
5356
5357
5368
5361
5362
5363
5364
5365
5366
5367
5370
5371
5372
5373
5374
5375
5376
5377
5400
5401
5402
54013
5404
5405
5466
5407
5410
5411
5412

FUWARD TAFT

1045
77140
4321
3919
44¢7
6325
5325
2734
0w
1845
7714
5357
44¢7
5734
4325
6325
(21
7040
4503
4407
5325
3325
6339
3362
1277
3330
13v5
6733
5314
3339
1313
3339
1316
3325
4733
nvvY
2413
5287
4459
4407
1213
214"
2019
550¢
4459
55vY

/
FATN,

EXIT2,

6/18/69 PAL1A

ARC TANGFNT
GETSGN
SPA CLA
JMS FNEG
DCA SN
FENT

FPT X

FGT X

FSK 1 ONFPT
FexT
GETSGN
SPA CLA
JMP GU
FENT

FGT 1 ONFPT
FDV X

FPT X
FEXT

CMA

PUSHA
FENT

FGT X

FMY X

FPT XSuk
FMY KET2
FAD RET1
FMY XSQR
FAD BETZ
FPT 1 TP
FGT ALF2
FMY XS5UR
FAD ALF1
FMY XSQUR
FAD ALFZ
FMY X

Fov 1 TP
FEXT

1SZ 1 PDLXR
JMP EXIT2
NEGATE
FENT

FAD PlOT
FEXT

1SZ SN
RETURN
NEGATE
RETURN

vial 6=JUL=~78

/TAKE ABSOLUTE VALUE

/SIGN FLAG

/CHECK SIGN FLAG

/SUBTRACT FROM Pl1/2

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

12:10

PAGE ©



/FOCAL 5769 EOWAKD TAFT 6/18769 PAL1® vial A=JUL=-79 1231w FAGLEL /7

290 /ARCTANGENT AND LUG CONSTANTS AND POINTERS
291 5413 @uo1 PLOT, UL 3 /P1/2
292 5414 31190 3114
293 5415 3761 3761,
294 5416 7771 LY, 7771
295 5417 4544 4544
296 5420 1735 1735
297 5421 7774 L7, 7774
298 422 22386 2236
299 5423 4304 4344
kYd") 5424 7775 L6, 7775
301 5425 4746 4746
302 5426 0771 w771
343 5427 7776 L5, 7776
304 5439 2535 2535
3905 5431 33¢1 33n1
306 5432 7776 L4, 7776
307 5433 4113 4113
308 5434 7211 7211
309 5435 77717 L, 7771
310 5436 2517 2517
311 5437 P307 n3a7
312 5449 7777 L2, 7777
313 5441 44UV 40nuy
314 5442 41vY 41ve
315 443 PYVO L1, [l
316 5444 3777 3777
317 5445 7742 7742
318 5446 NLOY LUGL?, @BvE
319 5447 2613 2613
320 5458 4414 4414
321 5451 7545 TP, FLTEMP
322 5452 1573 ONEP?, FLTONE

323 5453 5325 X1, X



#FOCAL 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
354
351
352
353
354
355
356
357
358
359
360
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
5502
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

~EOWARD TAfFT

1045
7554
4526
4447
6651
2652
avoe
1645
745¢
5336
7764
5276
4407
5652
4651
6651
pveg
7046
3810
7v4¢
1652
4439
4407
3246
6653
L)
70¢1
3651
4407
5651
2652
6651
3216
1221

3651,

1224
3651
1227
3651
1232
3651
1235
3651
12449
3651
1243
3651
1653
[J17"]
5207
4430
5500

/
FLOG;

STARTL,

LRGN,

6/18769 PALLY

LOGARITHM
GETSGN
SPA SNA
ERROR
FENT

FPT 1 TP
FSK I OrFP2
FEXT
GETSGN
SNA

JMP ZERGO
SHA CLA
JMP STARTL
FENT

FGT + ONFP?2
FOV [ TP1
FPT 1 TP1
FEX’

CHA

DCt SN
CMi.

TA) 1 TP1
FLOAT
FENT

FMY LUGE?
FPT I X1
FEXT

1AC

DCA 1 TP1
FENT

FGT I TP1
FSs 1 ONEP2
FPT 1 TP1
FMY L
FAD L7
FMY 1 TP1
FAD L6
FMY 1 TP1
FAD LS
FMY 1 TP1
FAD L4
FMY 1 TP1
FAD L3
FMY 1 TP1
FAD L2
FMy 1 TP1
FAD L1
FMY 1 TP1
FAD I X1
FEXT

JMP EXIT2
FLOAT
RETURN

viag feJUL=-T7Y 12:10

/EFRO OR NEGATIVE ARGUMENT

/7L0G(1)=n

/LOG(X)==-L0G(1/X)

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

U1
4100

1200
136K

146
Y1)

o
VA
Ad
11vp

120p
1340

1400
156

160N
1700
2000
21vP

22V
23k

2400
50ne
600
z7vi

L0n
S1vi

“2vih
$3ve

s4vp
L5

BRI
R ALY

BRABNB0Y
Aaaneeey

111119v0
wIroenene

N ney
nenvuece

EOWARD TAFT

nvnvueng
POy

nerguang
aBNYLBVe

PVNBVBNEY
PunBvany

WurvBunl
ABALBVAY

Wuvnuh@e
Mt rY

Hrunene
ANPBALAY

6718769 PALLA

ARUPVAY
PR vNe

(AT L]
AORVNGED

CuAuvng
Avonrving

vi4y

wuRrBRvre
hYrpARre

Vi pnvng
VvUCtnAnry

nnoperd
warvRvve

6~JUt -78

P0A0ABLY
fvnBuBen

)
wAPEANMY

“OPARNOR
PYeAYRR

12:10 PACE v=1

Puneng v
AuABYY -4

ReRPc AT
Ae@Pviin.9

AuRPniaaY
AR

WUl dY
LN T

AAALMn A
K

[ AL ]
"YW 1¢t 9



= -~ 7/FOCAL 5/69 EDWARD TaAFT 6/18/69 PAL1® V141 6=-JuL-780 12:1¢ PAGE 9-2

4000
4100

4200
4300

4400
4500

4600
4760

“5800 00PBP0P0  NOVACBVE  WUPLELAB  CYVNVPUAY  PANVRRRD  PBAYDARE  Palktd AT vLes
5100 @e080PR¢ MBC011111 11111111 11111111 11111111 11111111 11111141 11111111

5200 11111111 11111111 131111111 11111211 11111111 11111111 11111111 11111411
5360 11111111 11111111 11111111 11111111 11111111 117111111 11311111 11111111
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AF
ALF1
ALF 2
ALFZ
AXIN
BET1
BET2
RETZ
KF
BOTTOM
Cc3

Cs

c?7

C9

CF
CNTR
CUMGO
D3CONV
LF
DToP
ERKOR
ERRORS
EXIT2
EXTAB
FATN
Fcos
FEXP
Flx
FLAC
FLOAT
FLOG
FLTEMP
FLTONE
FNEG
FNTABF
FSIN
GETSGN
GO

Lt

L2

L3

L4

LS

L6

L7

L8
LG?E
LIED
LIBGO
LIBLST
LIRRAR
LOGE?2

5256
5313
5319
5316
rv1d
5277
5312
5305
5261
w27
5572
5567
5564
5561
5264
n132
1164
56k
5267
6576
4526
2735
5407
6575
5335
5113
5202
4452
('R
4430
5454
7545
1573
5321
7571

5117 .

1045
5357
5443
5449
5435
5432
5427
5424
5421
5416
5272
6562
6577
6555
6556
5446
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M5
NEG2
NEGATE
ONEP2
ONEPT
PALG
PALGO
PCHECK
PDL XK
PERKOK
Pl

P12
PIOT
PUPA
PROC
PUSHA
RETURN
SN
SOKTY
STARTL
TP

TP1
TSTERM
TWO
TROPT
X

X1

X2
XSUR
ZERGO
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CUMGU
NBCONV
(B3
vTOP
FRROK
FRKOKS
eXIT2
EXTAR
FATN
FCcus
FEXP
FIx
FLAC
FLOAT
HLOG
FLTEMP
FLTONE
FNEG
FNTABF
FSIN
GETSGN
0

L1

L2

L3

L4

L.S

L6

L7

L8
LG2E
LIBD
LIBGO
LIKLST
L IBRAR
LUGE?2
el

169
221
218»
2244
q1#
2094
212#
215#
171
36#
389
387
385
384
166
404
37
a5y
164
76
33#
444
281

49
47
59
26n
29#
34
51
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354
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23
255
315%
312¢#
309n%
3n6#
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297#
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274
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325#
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NEGATE
—ONEP2 —
ONEPT

“PALG -

PALGO
PCHECK
PDLXR
PERROR
Pl

P12
PIOT
POPA
PROC
PUSHA
RETURN
SN
SORTJY
STARTL
TP

TP

TSTERM
TWO
TWOPI
X

X1

X2
XSQR
2ERGO

—-98-
28

Rl

178
135
128
115
32#
72
111
90
138
28
43%
27%
24#
25#
384
336
165
321#
371
42#
177
191
139
264
323#
102
163
334

138
338 -

187

“370¢#

134
122
280
E4¥
139
124
264
180

156
96
99
63

343#

167

329

383

207#
109
153
265
349
1¢86
172
375#

185
338
242¢

143#
136#
291#

262
184
119

1790
339
386

140%
169
277
372
119
237

157

355
251

380

190
121

173
340
388

161
323
379
117
266

230

257

391

287
159

174
345
394

162

381
123
269

282

289
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352
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273
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392
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275
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356
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L ADU
LaLlLST
TARGNXRT
ASK
“ASKRBUF
ASKEND
ASKLS?
ASKLST
ATLIST
s TSN
AXIN

AX0OUT
HACK

R 19
~DCY
-DC2
=DCONY
+DENVD
+DENUP
wDSCAL
HEGIN
+OTTOM
“UFBEG
rUFBUT
HUFR
UF ST
<UFTOP
11149
(10
'24p
253
L2evn
r3us
c43
776w
(Ck
CFNR
LFRS
CFKRSX
CHAR

CHIN
cLF
CMBINE
CNTR
coL
roLpP
COMKOT
COMBUF
CUMEIN
COMGU

211#
787%
1162
825
2892
2053¢#
2074
2073
845
202#
69%
1861
79
2581
24B7#
2486
2502
141
2411
2598
2444%
2128
9o
145
2063
209x
2472»
2n68
64%
T4
95%
2376
98»
2207
2176
364
127#
2211
144
248
217»
1528
2659
174
125%
2761
203
851
1999
254
143
143
576

1002
844
1222#
84dx
2093
2090
2794#
2074
11134
841
258
1865
278
2592
2508
2499«
2510#
2411%
2613
2613%
2456
213ex
281
146
2066
294
2482
2093
1514
885
974
2365#»
2367
2407
2284 %
38N
568
2287
1373
2714
3e3
1547

233
1654
2772
1379

133}
2093

270

257
1674»

819

1421 1233

- 845

855
3186#

2297#

446
295 298
1879 1884
1367 1587
2595

2433»

2152

2ry 229
2085 2092#
911 931
2518 2543
19f5

1691 1789
207¢ 2426
2608

2412#

878 883

1450 1487

565 594
1548 1552

16294 1634

2782#
1383 1394

268 277

1051

912
1902
1557

21224
1399

2658
2439

1648
1489

641
1605

1639

1398

1592

917
19¢3
1923

2129

1400

2672

1652

655
1611

1649

1426

1868

918
2064
2828

1449

18114

944
1631

2662

1793

1874

933

2086

1464

1825

1008
1636

1798

1968

1401

1589
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1876
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conLST
COMNEN
- CONQUT -~
ceutet
"CPRINT
CTSF
0BCONY
0BLOOP
DBTERM
UCONT
DCOUNT
NEBGSH
OECEXP
DECINY
OECINT
DECNUM

nece
DECR
DELETE
OGRP
OGRPY
nlé
DIGBUF
niG1Y
DIGITS
OIRECY
DIVCNT
NMPSH
[1]0]

00K
OONE
DOONE
DRAL
ORALP
ORECTR

OVLOOP -

DVSETQ
ECHO

ECHOLS

“ECHP
EFor

- £FUN
EFUN2
E£FUN3
EFUN3I
EINPUT
ELPAR
END
ENDLN
ENDT
ENUM
EPAR

‘875 -
s88¢
278
2099
1998
1962
90
2212#
2209»
434
2463%
225#
2167
2234
38e
353
2373
20S5»
2476#
388
421#
428»
2584
2472
2337»
240
2687
2945
226¢»
416#
1374%
1377
425
2838
2953
2686
2946
2947
1635¢#
1146#

- 2806

201#
1141
1244

148

148#
2208
1166

145»

181%

r46#
1148
1187

876
824

1676«

2%63#
280t
1974»
142
2230
2240
442
251¢
250
2164
2280¢
965
360
2378
903
2557
1359#
445
468
2596#
31820
2352
2413
2696#
2967
253
460
1387
139
447
2840
2977
2697#
2962
2968
29es
1633
2008»

1226
1259#
1327#
1257
2231 #
1224

309
1448
1225
1212

6698
1677
2005
2165»

4535
2520

288
2185
2288

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
2618
2571

2789

870
2227

2344
2310

922
2238

2347
2315

1561
2239

2359
2319

1521
22854

2363
2325¢

1531

v341

2062

2353

2357

237¢



EPAR2
FRASE
ERG
FRL
FRR2
FRRKOKR

FRROK2
FRKOR3
FRROK4
FRKORS
FrY
ERVX
FTERM
LETERML
LTERM2
+TERMN
LVAL

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

FLAC1

FLAC?
FLAC3

FLAD3
FLADD
FLADOR
FLARG
FLARGP
FLDIG
FLDIV
FLGET
FLINST
FLMUL
FLNOR

1213
828
1466#
1458
196
195#
23238
448
293
285
542
14514%
1447
1159
1139
1177=
1145
385
344
1703
1720#
15274
394
743#
756
1499
179#
14904
142#
114#
30822
2851#
1ven
18 7#
2941
1h8n
2491
2982
1194
2889
119#
2970
2784
2699
2676
232
232+
2398%
27¢2
?27@3
2229
2701
27@5

1251#
14448
1476
1464x
1782#
S74
2619
467
1947
991
543
1473
1455¢
1176%
1150%#
1249
1167#
692
Sb4n
17¢8

1551
395
770
780#

1505#
426

1504

1235
386

3832#

2868
764

2174

2993
3868

2506

2986
976

2898

2245

2990

2791#

2754

2679
736
393

2405

2931

2707#

2268#%

20708

2785#

1784
486
29338
555
1777¢#
1140
544
2161

721

1717

4758

447

401

2872
1196
2442
3p4u

694
2746
3836
1934

‘2943

2246
2992

2688
749
746

2753

69¢
3099
577

1169
545

731

554

798

2924
1232
2443
3874

700
2742
3870
2249
2987
2495
3038

2688
762
1154

2766

717
3131
919

1259
546

7356

587

826

2923

1237
2445
3134

754
2751
3875

. 2259

2989
2497
3673

2699
1153
1199

726
1273

12€6
548

859

99

811

2936
2712
2499
3138
1322
2825
3880
2492
3237
2732

2692
13034
1201

738
1699

134v
1781#

967

1359

968

3818
2512
3148
1584
2812
3897
2494
3878
2734

2713
1331
1233

X5

1776+

1778»

2124

1414

1n1b

3n2v
2516
3149
2195
2516
3129
2736
3100
2809

1333

1wdl

1137¢

2417

3v21
2759
315w
22v3
2644
3140
2738
3160
2829

. 3143

1774

1256

718

2258
?546
3155
28v7

26835

1777

Tegn

<G4

3%
22273
27294
2354
$1.74
2nay

2137

1778

2o

svin 7
2076

2269
2659

2843

’884

1867
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$29y
21574

7434
2898
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2885
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FLOAT
FLOP
FLOPO
FLOP1
FLOP?
FLOP3
FLOPK
FLOT1
FLOUT
FLOUTP
FLPOW
FLPTEN
FLPUT
FLSUB
FLTEMP
FLTEN
FLTONE
FLTPT
FLTXK
FLTZER
FLXEND
FNEGSW

FNURM
FNTARF
FNTAEL
FOk
FOUTPU
FP10aP
FENT

FPRNT
 RAN
FRST
FRSTX
FSGN
FSuT
FTXR
FTXS
GEG
GEND
GETY
GET3
GETARG
GETC

GETLN
GETVAR
GEXIT
GFND1
GINC
tLIST

91#
101#
1082¢
103#
104#
105#

1161
2973
2391n
2473
7698
466
27¢4
27¢¥
389
405
773
2831¢

73#
221

3107

624

2743
2792
535%
1271
711#
141¢
396
65
3126
2537
539
144

79
536
547
769
741
344

1546#
1512
1544
712
163#
996
2332
177
993+
3504
1835
219#
563

742
2694
2233
2190
2189
2188
1185
2975
2473
2564
3psas
2292¢
2711
2750#
3111
22894
11244
2856
1916

271
3123#
2488
2745
28h2n
1272
1272

820
1941

4o
26678

2554
3054»
2112#
2120%
3174%#
3129#
7794
776#
348
1564
1527
1557#
649
260
1907

269
1143

375
1v6b#
1038

793#%

2852
2708
2236
2252
2248
2244
1196
2976#

2469

3112
2468
3127
2897
1917
1076
2496
2804
2830
14206¥
21600
2669

25624

371#
1542#
CLTT
301
1415
410
403

1049

2166
3091
2477
2271
2719
2695
1191

3119

1925
1126#

2542

2823
2894

2671

378

1554

343
10680

553

SIBOV

2478
2723
2721
3007
1192

3142

1929
1151

2544

2853
2978

2674

376
1136

2545
2725
2873
3209
1198+#

3144

1937

2546
2866

2677

558
1222

9ns

2550
2754
961

1246

3145

1939

2548

2681

567
1241

1455

2551
2863
3u64

1245

3152

1944

2556

2682

592
1341

2555
2863
3406

1263

3157

2149

2577

2717

693
1362

25%8
2931

3162

2582

2756

871
1570

2757
2965

3183

2585

2776

3Ry

2.1

2877
2999

2591

2786

895
2177

2937
3403

978
2231

RRER]
3,60

2798

‘8976

479
2814
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rulo
LRPIST
o1
¥4
[N
=54
i85

L TeEm
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bLLY
IMRUF
P

P T
Rk AL
~KEAUR
“5L0)
IBAK
1F
THhOR
I8

Tt ARR
TNtk
JRUEV
Pive |
inLIST
INPINT
[RPUTX
TASTON
IanTABL
INTASK
it
IivTEeM
inlEnP
InTG
INTNEG
TRTOUT
INTPTR
INTRPT
inTsus
fUnUF
fUSW
TUVRL
IKARAC
TRETHN
LASTLN
LASTOP

1ASTV
| 1HRAR
| INENO

1L1ST3

278#
553#
192
1019
1030
10234
1037#
1058
814
355
834
99#
2827
1308#
2635#
2639k
2642
257%
687#%
2624
2579
20634
1697
2144#
2076%
265
341
286
2173
23044
856
2345
2079
853
896
2356
23407
2342
69
2343
73
2036
2198
2199
275%
224#
2Wd g
1328
229
827
218#
1493
t26#

329
7¢7
1616#
1019#
1040#
1939
1064
1066#
1545
363
2027+
1723
2033n
2033
2657
2644
2652#
528
821
267
2589#
2796
1741
920
2799
528#
368#%
312#
2209
2354
2044y
2346
2794
850#
94t
2361s
2358
238630
1664#
23544
1731
2039
2282+#
228614
532
1372
1911

486
21244
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1620

254
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1624
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2622
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2640
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2683

1734
1631
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2286#
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2795
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20847
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2662

53
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1737
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2797

2424
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LIST6
LISTGO
LNERR
LPRTST
100
~“11
112
¥13
v¥137
414

“2

L4
1240
27

=3
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»77
MBKEAK
“CR
“DIG
~“DIGIT
~F
MELT
MINUSA
~ODTHY
YPER
UL 1P
MULPLR
MULT10
MULT2
MULT2]
MULT2P
HAGSHW
NEGAC
+EGATE
HEGOP
NEGOPL
MEGSGN
wEWDIG
NMEXTT
NOK2
NORC
+OKREND
MORF
~0TDIG
“RLOOP
NTEXIT
NTST
iTST2
ONE INC

121%#
927
367
199
130
138»
24606%
767
1515
2913
96%
b8#
132#
2767
136#
2944
3047
1553
137
LY}
1683
134#
2394
2464¢
5Seo#%
135#
61%
830
133#
2471#
280n1x
2186
2268%
2261
24702
216%
112
111¢#
2718%#
2832»
2431»
2174
2819
2971
2815
2811
2785
2188
2816#
1091
1889
1892
734

264

LLTT

369
1346#

1164
2552
777#
1566#
2929#
1156
1792
1477
27177
504
3019#
3061
1565#
1352
1549
1694
304
2413#
2538
642

1445
906#
1086
2484
2909
2267#
2265
2279#
2481
296
2736
398
2729
2865
2438
2177
2823»
2978¢#
2821
2828#
2792%#
2206#
2822
1094
1t100%
1101#
772#

265

374#
135¢

1173

3176
199¢

2787«
1337

2636
16895

595

916

2513
29¢06
2277
2273

337
27406
753
2750

2197

3042
2625

10974

937

39¢
1354

1348

2588

2228

1364

2908
2471
2274

351

1324
2832

2848s

938

1355

1645

2925

2276
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2219

1748

2470
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2437
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2814
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2824
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2850

452
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ONEP
OPNEXT
OPTABL
OPTABS
OPTC
0oPTC1
OPTCOL
0PTDOP
OPTE
OPT]
UPTIUN
OPIK
OPTLST
OPTM
OPTN
0PTP
OPTR
OPTK®
OPTRET
UPTRI
OPTRO
UPTS
OPTT
UPTYBL
oPTTDO
OP1TL
OPIX
nPIXIT
ouT
GUTA
QUTCR
OUTDEV
OUTP
OuTPT
GuTS
QUTX
OVCHEK
OWAIT
Py

P13
P17
P177
P2

P27
p277
P337
P4909
P7609
P77
P7700
PACBUF
PACKC
PACKST

3103
11442
1189
1228
1420
1997
1421
1780#
1423
1419
833
1415
1569#
1426
1424
1418
1416
1715
1995
1706
1732#
1425
1417
1415»
1788
1963
1422
1994#
172
2414
1647
213#
2483
868
863
1658#
2192»
1779
1870#
63#
93#
89#
97#
2764
94
122+
269»
87»
139
131#
166
165#
227»

3113
1227
122b6»
1296#
20354
20u2n
1998#
1605
206V5%
2036#
2615#
2625#
2617
2022
2066
1989¢
2621 #
1731#
2626#
1711
1756
2010n
1992»
2618
1961
1964
1997«
20v0
1642
2589
1652#
844
2414»
2096%
8ob»
1655
2282
19814
1105
780
1714
1690
1945
2774
1539
255
291
1617
1902
182¢
1039»
266
261

3127#
1238

2631

2618

1771

1712
1767

1973
1966

2ue7
165k
26n7#

164v

2101

1986

1043
177¢
2424
1968
278b#
1813
1519
336
1621
1546
1899
1851
275
919

1343

1795

1716
1760

1993
1967

2019
2611
1653

2107

19869

1864
2685
2655
1971

1853

1637
1846
2934
1949

276
1886

1801

1733#
1772

2859
1969

2037

2612

1992
1933
2678
2375
2649
2024
1849

302
2067

1803

18¢2
18¢4

2483
197¢

2¥22
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