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FOCGT,

1

2

3

4

5

6

? 1FOCAL=GT

8

9 JDEC=11»GGRSAmA=LA

10

11 1COPYRIGHT 1972,1973

12

13 $DIGTTAL EQUIPMENT CORPORATION

14 JMAYNARD, MASSACHUSETTS #1754

15

16 1GT4@ CODE BY BOB FRIEDENTHAL

17

18 JEDIT 2

19 JMARCH 17, 1973

20
21
22 $FOR GT4” CONDITIONALIZATION INSTRUCTIONS, SEE DNEW CODE
23 JLABELLED ##DNEW## NEAR END OF THIS LISTING
24
25
26

27 JDOCUMENTATIONN NOTESS

28 1DOUBLE QUOTE MARKS DENOTE TRAP*INSTRUCTION MODULES
29 10X) MEANS THE CONTENTe(OFeX,

30 JASTERISKS DENOTE COMMAND MODULES,

L} 1"C.R,"MEANS “CARRIAGE RETURN",

32 1SINGLE QUOTE MARKS DENOTE A SUBROVUTINE,
33
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rocerT, %02
1)
¥y FASSTGNMENTS OF REGISTERS
38
39
AR JAS USED GFNFRALLY
41 PR0AR0 TEMP=%0 } SCRATCH
42 Peanal AC=%1 JACCUMULATAR
A3 #AAue2 PTR=%2 JVARIABLF PUTNTER
A4 0nRn3 AXOUTES3 JTEXT READER
48 PBRRM4 CHARZ%4 JCHARACTFR
46 AAnARs R52%5 JEXCEPTINNAL USF REGISTER AND RUBOUT PROTECTICN
47
AB AA0006 SPE%6 1STACK POINTER
49 200007 PCeaY tPROGRAM COUNTFER PDPei1l
80
51 J1AS USED BY OUTPUT CONVERSTIUN
52 200000 PETEMP JPLACES REFQRE ", "
53 200001 AC=AC PTOTAL NO, UF DIGITS,
%4 nenenr2 ESPTR §NO, OF INTEGER NDIGITS
55 700003 F=AXOUT JTOTAL NO, UF PLACFS,
56 20A0R4 CHARaCHAR INO, OF DECIMAL POINTS
87 20000Y RSmRS 1SCRATCH
L]
%9
Y] }AS USED BY MAIN FLOATING POINT
61 090000 TEMP=TEMP 1 SCRATCH
62 pooanl ACmAC PINPUT EXPtMAY CONTAIN OP»CODES
63 PpRaR2 BHsPTR $FLAC HORD)MAY CONTAIN ADDRESS
64 oeman3 BL=AXOUT JFLAC LORDJMAY BE NEEDED BY FREAD
65 opoepd AH=CHAR 1 INPUT HORDJMAY BE NEEDED BY FREAD
66 eon00s AL=RS $INPUT LORD
67
68
69 200200 ONE®208 $SWITCH ASSIGNMENTS
79 gennal ALL®1
" aonane NALPHA=2# }1AnTERMINATE ON ASCIY CODES
"2 1 1sTERMINATE ON 3)C,R,ALSO
73
74 A0B216 CRm216 $ INTERNAL CODE
% LTI CRLF®PSOLS JFOR USE IN "PRINT2, CRLKFH
76
77 177%6¢ TKE®17756@ 1TELETYPE KEYBOARD
78 177864 TPE®177564 $TELETYPE PRINTER
79 177814 LPS=R177814 JLINE PRINTER
/e 177559 PRS®177550 tH, S, READER
81 1775%4 PPS=1775%4 1HeS, PUNCH

R2 1777176 STATUS®E177776
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LY
RS
a6
]7
88
R9
90
91
92
93
aq
95
96
97
98
99
168
1e1
102
103
104
145
106
197
108
199
110
111
112
113
114
115
116
117
118
119
120
121
192
123
124
125
126
127
128

ey dol

ALenryg
220006

22001
200812

200014
20ma16
00320
2epa22

200024
A00026

pepala
PORAN2

fenpi4
200036

200060
220082

alrlelelr g
ARm137

2a1726
r2rA4R

A85472
nepLea

pR1706
deridp

2002304
naz212
POG340

225752
200340

an1726
20340

~R1714
200340

POARRE
21011¢
209340

aryaT:
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JMAIN VECTORS

e ] JRESERVEN FUR MANUAL RESTART VECTOR
JMP BRINIT2
) =4 1ERRDR TRAP VECTNRE STACK OVFERFLOW TRAP
STACKD
349
}210 JRESERVER INST
FEMT
140
1e=14 10OnT
STACKD
340
}.228 1107
DELETE=IOT JREMOVE A UINE QOF TEXT
XDFLET
340
1,824 1PWReFAIL/AUTOwRESTART
PWRDWN
340
1,232 JENT
STACKO
340
) o234 } TRAP
TRAPH
344
1240 $SYSTEM VECTORS
368
KINT
340

tHERE TO !'BEGIN' IS ZEROERD BY 'INIT!,

1,8160

l.lﬁﬂﬂ

1.2234

1,2300

$OTHER VECTORS?
1CLOCK OPTION
SLINE PRINTER

1PATCH AREA
pudC VECTOR

PEXTRA TTY
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138
13
132
133
1314
135
136
1%7
138
139
140
141
142
143
144
145

146 ,

147
148
149
1%0
151
182
183
154
155%
186
157
158
159
162
161
162
143
184
165
166
187
168
169
179
i1
"2

MACY11,622 19«MARe73
FOCGT 202

f01100
21102
dv1104
evi1es
201110
f01112
fe1114
Pe111e
201120
001122
na1124
921126
221130
201132
201134
001136
201140
f01142
¥01144
281146
201189
101192
201184
221186
fe1160
201162

ep11eQ

1100

ANRGAN
Uldeli Ty
206176
f13353
206402
214032
211026
214012
210760
?13442
10704
211762
P11134
0R%60
211070
713343
f1m1%4
214119
210416
2140242
a1@426
213477
006406
713662
n1e272
2134583

2081166

13101

PAGE 4

1<PURLIC INFORMATION?

51100

REGINS,

tFUNCTION TARLF BACKS INTO STACK ARERA,

JLIST OF FUNCTION ADDRESSES AND NAMES,

@

f
XABS
13353
XSGN
14032
XFSBR
14012
XCHR
13442
XRAN
13762
XEX
560
XADC
13343
XSQT
14110
FSIN
14042
FCOS
13477
XITR
13662
XFCLX
13453

FNTARL® 42

$ENDBOF<LIST MARKER,
JFABS  =ABRSOLUTE VALUF

t¥SGN  =STIGN PART

1FSBR  «USER DEFINED NEW FUNCTION

1tFCHR  =INPUT/ONTPUT OF CHARACTFR NATA
JFRAN  =RANDOM NUMBFR

120 =EXPERIMENTAL UNTIBUS CONTROL
JFADC  *READ ANALOG TO DIGITAL CONVFRTER
1FSQT  ~SQUARE ROOT

JFSIN  ®TRIG FUNCTIONS

1FCO8  «COSINE

$FITR  eINTEGER PART

tFCLX =CLOCK TTME

1SPECIAL TOPSYeTURVEY TABLE,

gFUNCTION TABLE BACKS INTO STACK AREA,

JHASH CODE IS FORMED FROM 7»BIT ASCIT WITH PLACE VALUE OF 4%W
JE\G, PXuFad+Xx10644+130a562

§BITS OFF LEFT ARE LOSTj§ ZERDS COME IN FROM RIGHT,
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Focar,
174
175 1723414 JMS=104400e,+200 JTRAP«INTERPRETIVE TABLE
176
177 128607 SORTI = JMS +, 1SORT AND RRANCH ON (CHAR)
178 O01164 @R24¢p SORTR
179 104602 SORTC = JM8 +, 1 SNRT CHAR
180 ©81166 @@2440 SORTD
181 104604 PRINTC = JMS +, J1PRINT CHAReS
182 Q61178 9231302 our
183 104606 READEC = JMS #, YREAD DATA INTO FHAR AND PRINT ITmS
184 @21172 #2710 CHIN
185% 184612 OUTCH = JMS +, JOUTPUT TO A DEVICE
186 001174 010952 : XOUT
187 104612 INCH = JMS », 1INPUT FROM A DEVICE
188 #0116 0210022 XI33
189 104614 GETC = JMS &, JUNPACK A CHARACTERwS
197 001200 0AB3232 GETX
191 184616 PACKC = JMS +, $1SAVE A CHARACTER w§
192 901282 @03136 PACKX
193 124620 TESTEC = JMS «, JRETURNS ON (CHAR)=
194 y TERM
195 ‘ PNUMBER
196 1FUNCTION
197 $RETURN=ON=LETTER
198 02124 Op2334 TESTX
199 104622 GETLN = JMS 4, JUNPACK AND FORM A LINENUMBER
20 BE1206  pR24%4 GETLNX
201 194624 FINOLN = JMS &, 1SEARCH FOR A GIVEN LINE
DA BR1210 (A2566 FINDX
203 104626 PRNTLN B JMS +, PPRINT (LIVEND)
204 GU1212  2a3150 - XPRNTL
205 144630 COPYLN ® JMS +, JREAD NEXT LINE NUMBER
206 Av1214  rpapsp COPYLX
207 194632 START = JM5S #, tRETURN TO COMMAND/INPUT MODE
208 “61216 AP2034 STARTX
209 104634 SPNOR = JMS ¢, 1 IGNORF SPACESwS
218 0891220 203126 SPNORX
911 124636 FRASEV & JM8 #, JERASE AND SET VARIABLES,
212 - 8812722 205100 FRVX
213 184648 ERASET s JMS +, 1ERASE TEXT
214 001224 224050 FRTX
215 1046472 PRINT2 = JM5 «, JPRINT TWO CHARACTERS
216 0PO1226 702626 PRIN2A
217 104644 DIGTST = JMS ¢, JTEST FOR A DIGIT OF INDICATED PLACE VALUE
218 01230 082654 DIGTSA
219 104646 PARTST = JMS «+, JCHECK FOR PARENTHESTS MATCH,
298 001232 £a5206 PARTSA
221 104650 GRNOVY = JUMS «, 1COMPARE GROUP NNS,
222 001234 062672 GROVX
29} 104652 SKPLPR = JMB 4+, 16K1IP IF (CHAR) IS A LEFT PAREMS,
224 “01235 702836 XTRTLP
295 104654 BKPNON = J¥S 4, 1SKIP TF NOT A ANUMBER
296 AB124¢ ©p21972 SKPNOX

227 104656 TASK = JMS +, 3DO FORMAT CONTRNLS POR #ASK#TYPE#
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2928 001242 025412
229 104660
23% PN1244 024664

PAGE Swi

TASKX
FVAL,X = JMS +,
EVALUX

s "PUSHT FVAL=2"
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232
233
2%4
235
216
237
238
219
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
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221246

{r466K2

1n440e

224646
222626
104409

apa2a?

JMS 4, 1SPARE FOR PATCHFS,

ERRORS1024400

s TRAP

PPUSHI X=JSR PC,X

OPEN=@24646
CLOSFE222626
PRINT®104400

POPJ=287

JICHMP =(5P), =(S8P)
ICMP (BP)+, (SP)+
)TRAP#+(@6,1,177) FOR ASCIY CODES,

JRTS PC
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FocGr,002
237
2%8 an12%0 COMLST=, s #FOCAL® COMVMAMD DECODING VIST
2%9
260 tENGIISH jFRENCH ySPANISH FGERMAN
261
262 ©212503 ¢p5244 2 SK y ASK $DEMANDFR P INTERROGUE sFRAGE
763 001252 2031502 ERRORC PBRGTN 1LEVE 1 XECUTR 1COMMENCF
264 0012854 203152¢ PCY §COMMENT pCOMMENTE  JCOMENTARIO $KOMMEYMTAR
265 P012%6 004066 no 1DO tFATZ tHAGA IMACHE
266 PO1260 0DYT44 FRASE tERASE $RIFVE $ AORRE 1 LOSCHE
267 001262 @¢4222 FOR sEOK $QUAND s PARA $1DAKFOR
268 0V1264 0203436 GOTO 1GOTO 1 VA $ADELAMTE 1GEHZU
269 ©@01266 203502 ERRORC fHe 1K= 1Ge | AVL
270 901279 443374 I1F 1 IF 181 15T 1 WENN
271 Q21272 o003%02 ERRORC 1w - tJw jle
272 801274 0621704 STOP JRILYL $HALTE JHALTE fHALT
273 0¥1276 223592 ERRORC sLIBRARY ;ENTERPOSE LAZO $BILRLIOTHEK
274 Q01362 003852 MODIFY IMODIFY MODIFIF JMODTIFTQUE  JANDERE
275 091302 0pINRR FRRORC jNe 1G» jVe 1=
276 0O013m4 610336 PROGIO JOPERATE jPRATIQUE J0OBRARE JOBERATE
2717 (01326  AQ3%R2 ERRORC jPe $New INw INe
278 @0131¢ 992034 STARTX saulT }ARRETE IDETFNGASE 1ENDF
299 901312 203816 RETURN tRETURN JRETOURNE jRETOURNE 1QUITTE
280 091314 004222 SET )SET JORGANIZE JUBIQUE tSETZE
281 Q1316 005224 TYPE yTYPE 3 TAPE 1TIPPEE tRECHNE
282 021320 0033n2 ERRORC e jUe L] 1Pe
283 ©91322 92031502 FERRORC Ve jWe jQw JVe
284 921324 PBY64E WRITE JWRITE JINSCR1IS 1ESCRIBA 1TIPPE
285 Q91326 003544 XECUTE s XECUTE ) XECUTE tFLUIR 1 XECUTE
286 JOTHFERS UNUSED1! (3¢ 1Yz 1Yz . 1Yz
287

288 1TO CHANGE LANGUAGE, ALPHABETIZE ON THE APPROPRIATFE COLUMN,
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200
291
292
293
294
295
296
297
298
299
30
141
382
303
304
325
306
307
308
389
e
311
312
313
214
315
316
317
318
318

370

324
322
323
324
328
326
327
329
179
330
33
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29133y
221332
£41334

7#01336
201340
281342

821344
221346
221389
N61352
221354
221356
201360
881362
221364

201366
281379
491372
221374
821376

e8140@
291402
f21404

8014096
001419

avaina
AR4266
APr4252

24254
203534
203540

261344
AR%43D
205442
A08404
298464
219564
2ps410
225410
203534
293540

P21366
705372
A05342
405304
205339
08304

2e14p0
243572
223864
223566

2014046
302226
203622

tLISTS TO BE TESTED BY
J"SORTJI" AND HSORICY

FLYIST2: FLIMIT
FINFIN
FINERR

FLISTit FINCR
TPR
TPR}

ATLISTe,
TINTR
TQUOT
TCRLF
TCRLIF2
TDUMP
TASK4
TASK4
TRPR
TPR1

Y r23TANDARD  #FQOR#
1 1=SHORT
1CRENUMB

1,25TAVDARD FORMAT #FOR#
$1=8ETIPLUS,,,G0 TO PROCESS
1C,R,BSET COMMAND===GO TO PC1

pHASK¥TYPE® CONTROL CHARACTER TABLE
1 %= ORMAT DELIMITER

t"=LITERAL DFLIMITER

1 i=CARRIAGE RETURN AND LINE FEED

) #=CARRIAGE RETURN ONLY

$5=DUMP THE SYMHROL TABLE CONTENTS
)SPeTERMINATOR FOR NAMES

1 ,=TERMINATOR FOR EXPRESSIONS
$)=TERMINATOR FOR COMMANDS

1C R, »TER¥INATOR FOR STRINGS

t89=FOR 1TOUMP! TERMINATES THE COMMAND|

INLIST=,
AGO
ASPACE
ATAKE
ARO
ATAKE

SRNLST=,
SCHAR
SCONT
BCONL

LISTGOs,
SRETN
SFouND

s INPUT DATA CONTROL CODES,
JALTHODE=LEAVE RESULT

1SPACESCHECK FOR TERMINATOR FUNCTION
PIGNORE EGQUALS STGNS

tRUB OUT

1IGNARE LINE FFEDS

1#¥ONIFYs CONTROYL CHARACTER TABLE
JF,F ,8CONTINUE

JBELLSCHANGE SEARCH CHARACTER
tL,F,SFINISH THE LINE AS BEFORE,

1C,R,BEND THE LINE HERE AS I8,
$CHARESEARCH CHARACTER
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roceT,002
333 961412 TERMSE, JTERMINATOR TABLE FOR 'EVAL' AND IGETVAR!
334 Q81412 G40 YBYTE 240 1SPACE @ = (ASCIT CNDES) (INTERNAL CODES)
335 021443 253 BYTE 253 1+ 1
336 921414 255 BYTE 055 g 2
337 221415 487 LBYTE 257 1/ 3
318 291416 2%2 BYTE 052 T 4
339 001417 136 JBYTE 136 1UP ARR §
340 901420 250 LBYTE @50 X 6 L®PARS
341 701421 133 BYTE 133 s 7
342 Pv14722 274 LBYTE @74 1< 1¢
143 0081423 a%4 JBYTE 751 1) 11 RePARS
344 001424 135 WBYTE 135 1] 12
145 20142% 276 JBYTE 876 1> 13
346 991426 054 JBYTE 0854 e 14
147 901427 273 JBYTE 773 1) 1%
348 901430 218 LBYTE  215% 1C R, 16
349 221431 275 JBYTE @78 13 17 To END GETARG FRQM 'SET!
18e 901432 209 JBYTE  p@O
%1
352 201433 ALISTS, J#ASK®TYPE® L1ST OF CONTROLS (INTERNAL CODES)
183 021431 245 WBYTE 045 1%
154 901434 242 WBYTE @42 L
355 021435 f41 WBYTE 044 1l
¥856 001416 243 BYTE  04Y L)
187 801437 244 JBYTF 044 18
388 921440 209 BYTE 200 18SPACE
%9
160 PP1441 TLISTE, ITERMINATORS (INTERNAL CODES)
141 901441 214 LBYTE 214 )
162 281442 215 JBYTE 215 ¥ ]
183 721443 216 WBYTE 218 1CARRIAGE RETURN
¥64 901444 200 BYTE g0 JEND LYI8T
145
166 7281445 SPECIAL®, $FOR INPUT DATA
387 981445 175 BYTE 178 1ALTMODE
168 001446 200 JBYTE 200 1SPACE
389 201447 217 WBYTE 217 18
378
3 2014%0 ECHOLSTS, JTERMINATORS (ASCII)
172 0f14%0 17 JBYTE 177 JRUB=OUT (R,0,)
373 201451 312 LBYTE 212 1LINE FEED (L,F,)
374 ©214%2 a00 WBYTE 808 JEND LIST
18
36
377
7R #71483 LISTE=, P RMODIFY S
179 001453 214 JBYTE 014 JCONTROLwFORM
88 P21454 207 BYTE @87 1CONTROL®BELL
381 PR145%5 812 «BYTE @12 JLINE FEED
382

383 JCONTINUED
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385
3186
IR7
3’8
389
392
3191
392
393
394
39%
396
397
398
399
400
441
402
423
404
408
496
447
408
409
410
411
412
413
414
4156
416
417
418
419
420
421

C” '¥11,620 19=MAR=73 131P1 PAGE 19
)

PB14%5

2¢1457
An1489

201601

P21602
201604
#21606
221610
241612

201616
701629
291622

201624
221626

221632
221632
201634
2016386
221640
201642
201644
001646
no1e80
2016%2

ap1456
216

377
ARy
31461

Bn16mY
200

1276%4
233526
176172
oanaal
176166

176162
176160
1761886

176154
A84312
221631
enmi24a
177560
177564
176142
200208
f1148¢
#1133
211452

. 911339

217508

176164

LIST3=,
WBYTE

718

sRRTHRY

$§ VARTARLF STORAGE AREAp###s#s

#4BYTE =1
«BYTE age
COMBUFE,
JCOMMAND/INPUT RUFFER
WBLHRD,

CCFLGI ,BYTE 2
CEVEN

LSPRy 147654
PCF3 FLTZERe®2
THISLNI e,

DERGy i

FLARGE! @w,,0e,
BE1 On,

HORDY  pe,

LORDy ge,
LINENO} Be,

Fiswg péeL2
SHITCH= (!

LINCNTt 8@,
INDEVY - TK3
OUTDEV: TPS

KINT  @e,
WHOOPS: 900

AXINt  BUFBEG+80,
BUFR)  BUFBEG .
STARTYV! BRUFBEGeE@,
TOP} BUFBEG
BOTTOM) 175800

tSEARCH CHARACTER=##
JEND OF L1ST

ICONTROL®C SEEN]

JRANDOM NUMBER LOW PART,

1PROGRAM COUNTER FOR FOCAL = (START SAVE AREA)
sLINF POINTER FROM (PFINDLN!

1 (ONeOFF, FNABLE) 0,8 = TRACE,

tRESULT STORAGE

sFLOATING ACCUMULATOR

1F LA,

$HIGH ORDER PART

sLOw ORDER PART

'
JLINE NUMBER READ BY GETLN

JOUTPUT FORMAT 28,04,

JUNAGSW" ETC,

§WIDTH OF TTY LINE

1POINTER TO IN, DEV STATUS

fPOINTER TO OUT, DFV STATUS, ® (END SAVE AREA)
J CINTR DONF,TTY CHARACTER)

JPOWER FAIL/AUTO=RESTART SWITCH

$STORAGE INDEX POINTER (STOPS 13T "ERASEV®|)
JNEXT LOCATION IN BUFFER = LAST LOCATION USED,
$BEGINNING OF BUFFER AREA

sBEGINNING OF TEXT BUFFER AREA,

JEND OF ALL CORE (REALLY A CONSTANT)
1CONTINUED



WMAIN, MACY11,620 !(9eMARe73 13181 PAGE it

rOcCGT, 202
4713
4724 Q216%4 176122 CFRS} o,n2 1TEXT DATA POTNTER
42% QY1656 QRAPA0 4] sLINE ZERO,

426 Av166%  @35103 047526 440543 LASCTI "CiFOCAL=11,LFOCA«A"}VERSION TDENTIFIFR
21666 026814 030461 0460354
PY1674 Q247506 240503  A4245%

427 21792 216 «BYTE 216
428 fre1704 +EVEN

429

439 pHKILL*

431

432 $3T0P ALIL /0
433

434 @21704 A00RGS STOP} RESET
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416
437
418
4139
440
441
442
443
444
448
446
447
448
449
450
4%1
482
483
484
455
4%56
457
4%8
459
469
461
482
463
464
465
466
487
448
469
470
471
472
473
474
475
476
am
478
479
480
481
482
483
484
485
486
487
488

¥11,628 19«MARe73
ap17A6 012706 AaL1ns
Av1712 1%4623
201714 016667 (AGA202
281722 ¢10866 000002
201726 011605
201738 ©16%16 17777
221734 106216
PO1736 10p167
021740 103404
PD1742 106116
P21744 162716 183414
261750 213607
PR1782 @12767 177568
221762 212767 177564
p21766 211787 177844
801772 124642 ©37616
221776 242716 177748
202002 112602
202004 QB476T 05812
202010 104642 040440
0032014 104524
20201 Q216701 177%62
A02022 016101 CO0BM2
202026 104626
002239 174642 @AB%01S

in9

176254

177682
177646

PAGE 12

$STACK OVERFLOW HANDLER
STACKOL MOV #BEGIN,SP JRESET STACK IMMFDIATENY!

FRROR+2¥149,+9, s THEX PRODUCK DLAGVOSTIC
$STACKQ+2 IS PATCHED IF FUNCTION LIST IS CHAMGED,

$ TRAP HANDLER

JHPRINTH P,1.177
1 TRAP 2090,2,3%6
y "ERROR™ 201,2,3717
FUSE THIS FOR PRODUCTIONZ
TRAPHT MOV 2(SP), STATUS JRESTORE STATUS
MOV RS, 2(8F) 1SAVE RS
MOV espP, RS IGET PC
MOV e2(R5), RSP 1COPY CALL
JOR THE FOLLOWING FOR DERUGGING?
s TRAPH: MOV 2(8°P), e2(8pP) JKEEP THE STATUS=QUQ FNR FIVF INSTRUCTIONS!
] MOV RS, 2(8P) PSAVE RS ONTO STACK NVER STATUS RITS,
' N0V &8P, RS tPICKUP THE RETURN ADDRESS,
’ Moy »2(R5), eSPp 1GET THE CALY. ITSELF ONTO THE STACK,
] MOV =2(SP), STATUS $RESTORE 8TATUS, T=BIT, ETC,
15p=
yeCALL=
t=0LD RSe
JR§30LD PC .
ASRB [ 114 JEXAMINE LOW ORDER BIT OF CALL
BRPL PRINTA $1GO PRINT ASCII CODES,
BCS FRR2 JUSE ODDS A3 ERRORS
ROLB esp JRESTORE WORD ADDRESS
sUn JIMS, asp 1COMPUTE ADDRESS QF THF POINTER,
MOV Q(8P)+, PRC 1GOTO THFE PROCESS,

$ERROR DIAGNOSTIC GENERATOR

ERR2? Ll #TKS, INDEY YRESET DEVICK POINTERS
MOV TIPS, QUTDEYV Tans
MOV epPC, XIN JRESET KBD DATA/FLAG
PRINT2, 37616 PPRINTS AS "CR=LF"+n2H
BIC #ndd, asp sCLEAR THE HYGH ORDER BITS
MOoVvB (SP)+, PTR tSAVE CODE NUMBER
JSR PC, PRNT2 $AND PRINT IT,
PRINT2, " A ) MAT ¥
PRINT+ I'T fone
MOV PC¥F, AC s WHAT TYPE LINE ARFE WE POINTING T.?
MOV 2(AC), AL IRETRIFVE THAT LINF NUMBER,
PRNTLN yPRINT IT oUT,
PRINT2, CRLF 3GC BACK TN COMMAND/INPUT MODE,



MATN,

MACY11,620

FocaT,002

490
491
492
493
494
495
496
497
498
499
5MQ
sA1
502
303
504
505
506
507
508
569
5108
511
512
513
514
515
516
517
818
519
520
524
522
523
524
528
528

2902034
222049
22046
7220%4
222060
202064
002072
fR21ae
vezio2
002104
p02110
702114
802116
792122
022124
202126
082134
222136
982142
002144
202146
22150
P02182
2021854
0021586
202162
092166
ne2170
202172
202176
202200

222202

#16726
@12767
2127647
205267
225067
2527137
a26727
A01401
104452
712705
212567
124606
120427
731774
104816
226727
a02022
120427
201364
217503
104614
104634
104654
AR2204
224767
216703
262303
aei721
210387
222323
200762

104623

19=MARe73

177652
223526
177400
177360
1758712
pasial
177834

n01461
177826
poA242

177810

000216

8241272
177416

177406

13101

177536
177534

177860
177550

201600
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) "STARTH

STARTXt MOV
MOV
MOV
CLR
CLR
BIS
CHP
BEQ
PRINT#
MoV
MOV
READC
CMPB
BEQ
PACKC
CMP
BGE
CMPB
BNE
MOV
GETC
SPNOR
SKPNON

TGNOR?S

GONE

JSR
MOV
ADD
BEQ
MOY
CMP
BR

STACKQ+2,5P

¥PC1+2, PCF

#=402, DERG

WHOOQPS

STATUS

11014, R#TKS

INPEYV, #PRS

Y]

' %

sCOMBUF,R5

RS, AXIN

CHAR, #0012

IGNUR

AXIN, #COMRUF4RN  m]

BUFFUL

CHAR, BCR

IGMOR

RS, AXouT

INPUTN

PC, PROC

PCF, AXoUT

(AXOUT)#,AX0UT
STARTX

AXouT, pCr

CAXOUT )+, (AXOUT) &

GONE

BUFFULS ERROR#281+10,+10,

tINITIALIAZE THE STACK POINTER
tINITIALTZE PC FOR FOCAL
JENABLF TRACFE BUT TURN TT QOFF
JUPDATE PUWER FAIL SWITCH
PALLO® INTFERRUPTS

tENARLF TELETYPE INTERRUPTS AnD SET READFR RUN

JDONIT ACKNOWLFDGE FOR H,S5,R,

| E K]

sPRINT THE HREADYY COQDE,

s INIT THE COMMAND RUFFER PROTECTTON
JFOR PACKING AND RUBOUT LIMIT,
JWALIT FOR KEYBOARD INPUT,

sCHECK FOR TERMINATORS

tIGNNRE LINEFEED

tPACK THF (COMMAND STRING

1AT FEND?

tYES]

$TEST FOR C,R,

1NO, REPEAT,

)SETUP FOR READING THE COMMAND/INPUT STRING
1GFT A CHARACTER

$ IGNORE SPACES BFFORE LINE NIIMBERS,
yBFE SURE THAT IT IS A NUMBER

INOT A TERMINATOR, BEFORE STORING,
$PROCESS IMMEDIATE COMMAND

yCOMPUTE ADDRESS OF NEXT

tLINE IN SEQUENCE,

$END FORMATSRETURN TO C/I MODE,
)SAVE NEXT LINE ADDR,

tPREPARE TO INTERPRET,

1GO EXECUTF 1T,

'
PROOM ONLY FOR IMMEDTIATE COMMANDS,



LMATN,
rocGT,

528
529
530
531
532
533
534
535
536
537
538
539
54¢
541
542
543
544
545
546
547
548
549
55@
551
552
553
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932204
222218
222212
na2214
ne2216
202222
202224
822296
Nu2230
622214
602234
222249
802244
#92259
0222%4
22256
A02260

302262
762264
202266
202272
202276
202302
202324
282312

002314

811767
104422
1panas
144534
rvaTed
Arnany
112304
174616
122704
”21373
an52m0
24270¢
210087
p20a67
123401
124636
egaeng

f1o2¢)
261ia1
166701
a1e477
2627414
160112
216767
200650

104623

177400

A21424

anA216

aRa0a
1773712
177372

177382
177348
desaa2

177332

177332

INPUTNE MOV RPC, DERG
GETLN
RPL LINERR
§PMOR
JSR PC, STLIN
BR SREIN
MOVB (AXOUT)+,CHAR
SRETNE  PACKC
CMPB ¥CR, CHAR
RNE SHRETN=2
NG TEMP
BIC 41, TEMP
MOV TEMP, AXIN
CMp TEMP, STARTV
BLO 1?4
ERASEY
DELETE

$tAT THIS JUNCTURE

1 (PTR)S>LASTLN
J(AXIN)=(BUFR)$NEW,LENGTH
1 (BUFRI=>THISLN

MOy PTR, AC
ADD RAC, AC
sum BUFR, AC
MOV AC, RBUFR
ADD 2, AC
sUB AC, BPTR
MOV AXIN, RUFR
AR STARYTX

LINERR! ERROR#20141,41,

IDTSABLE AND TURN OFF THE TRACE,
JREAD THE DATA AS A LINE NUMBER

)STNGLF 1.INF NUMRER?

1 IGNORE SPACES AFTER LTNE NMUMBER,
1PREPARE POINTER TO INSERT NEw TEXT A&D
1SKIP TO THE TEST FOR END=OF= LIYE,
JUNPACK A CHARACTER W/0 TRACE,

1SAVE THE RYTE (!TEMP! STILL CONTAINS (AXIN))
1TEST FOR END OF LINE,

1GO RACK FOR ANOTHER,

JROUND UP TO

$EVEN ADDRESS,

PC'TEMPY IS LEFT BY YPACKC")

JANY INTERFERENCF WITH VARTABLE AREA?

1 (USES 'ACY)

JREMOVE THE OLD LINE, IF ANY, (80 BREAKS|)

tCOMPUTE THE NEXT

sLINE ADDRESS AS "Ce2" THEN
JFORM "CeNEWw2",

PSAVE NEW FORWARD LINKAGE,
JUCmNENH

JUPDATE OLD LINKAGE "NFwW=a"
JPOINT TO FND OF LAST INSERTION,
tRETURN TO COMMAND/INPUT MODE,

t ILLEGAL LINE NUMBER,



"MATN,

MACY14i,620

FOCGT,R02

863
564
565
SA6
587
568
%89
570
%74
572
573
%74
575
576
577
578
579
580
581
582
583
584
585
586
587
SB8
%R9
590
591
592
593
504
595
596
567
598
599
600
634
602
603
604
605
406
627
608
629
610
611
s12
613
614
615
616

2021316
Ne2320
062324
202326
A82330

292334
202340
202342
292344
202350
7202154
923156
092360
202184
2023866
202379

282372
282376
Q82400
P02404

282406
262410
002412

106116
112466
111604
aan316
aan16?

204567
100452
2057238
104684
122704

op14n4

2A8728
122704
221018
811508
2on2ad

120427
7B2410
120427
P2052]

21251
120411

Vo1404

19sMAR=73

FAAP P

ARN4%6

200566 -

202366
A0Aes6

peniae

L4 Y

ee9a12

13101

PAGE 1§

JYPRINT#H XM
JUBSE L,OW BTTS AS ASRCI1 CODLES,

PRINTAt ROLB asp
MOVR CHAR, 1{5P)
MOVB asp, CHAR
SWAB Agp
JMp ourid

tHTESTCY

sCALLING SEQUENCE}

JTESTC yCALL WITH (CHAR)®=TLST DATA
$TADDR yHTERMINATOR

JNADDR g UNUMBFR

yFPADDR p"FUNCTION

' tRETURNS IF "ALPHA

TESTXt JSR RS, 8PNORKX
BMI TEX
TST (R5)+

SKPNON, TEX
CMPB #0556, CHAR

BEQ TEX
TST (RS)»
CMRB $\F, CHAR
BNE 80X
TEX} MOV @RS, RS
RTS RS
) "SKPNON, YESwADDR"

)8KIP IF NOT A NUMBER
SKPNOXt CMPB CHAR, s060

BLT sOX
CMPB CHAR, 2072
BR GROVZ
LEOT
PHSORTIM

$CHARACTER TEST AND BRANCH ROUTINES

tRESTORE CNDES,

JLEAVE OLD V"CHAR" TN THE STACK FOR "DUTX=2M
1 (OLD, NEW) )

§ (NEW, OLD)

JERINT IT,

JTEST FOR SPACE AND IGNORE,
$MUST BE TERMINATOR

JPREPARE SECOND RETURN

1 IF NUMBER,TAKE EXIT

10R A POINT?

$YES, USE "NADDR,"

$PREPARE FOR 3RD RETURN

yTEST FOR FUNCTION DESIGNATION
$RETURN, MUST BE *ALPHA
9GO0 BACK VIA POINTER

1IN ARGUMENT LIST,

1TEST @

1TOO BMALL

yTEST 9

pNUMBER,USE YES=ADDRESS

$180RTJ, LYSTCHAR, LISTADDR, RETURN=IFeNNT»THERE

SORTBY MOV (R5)+, AC
CNPB CHAR, AAe
BEQ S01iND

$PICKUP THE LIST POINTER AND
JTEST WITH LIST CONTENTS,

IMATCH FOUNDI



TMAIN,
FOCGT,

617
618
619
620
621
622
623
624
625
626
627
628
629
638
133
632
633
634
635
636
637
638
6539
642
641

‘” Y11,62¢ 19e%ARe7Y 13181 PAGE 15e
)

222444
N42416
222422
222422

222424
A02430
202432
202414
222436

202440
202442
#02444
2082446
002458
na2482

128721
221374
2a8728
QAA2AY

166501
206321
261501
mriies
f0a2085

f12501
121104
2a17%@
105721
Po1374
206762

177176

TSTB
BNE
S0X1 TST
RTS8 R5

SOUNDs  SUBR «2(RS),
ASL AC
ADD @RS,
MOV BAC,
RTS

$"SORTCH

CAC)+
SORTR+2
tR8)+

AC
RS
RS

JTEST FOR END OF LIST OR

JREPEAT IF NOT AT END

JRETURN IF NO ¥ATCH FOUND (SKIP NVFR EXIT)
$GO RACK VIA RS,

f

YCOMPUTE THE INDEX FTRST THEN

PMAKE EVES AND

1GET TABLE OF ADDRESSES AND FINALLY

ySETUP ADDRESS FOR PC,

1GO BACK VIA NEwW RS,

}SORTC,LISTCHAR,, YESADDR,RETURN®IF«NQT»THFRE

SORTDE MOV (RS)+,
CMPB 8AC,
BE®Q
TSTB
BNE
BR

AC

CHAR
TEX
(AC)+
SORIN#2
S0Xx

yGET LIST ADDRESS
JCOMPARE WITH CONTERTS
FFOUND IT,

$TEST NEXT FOR END
JREPEAT

JEXIT IF NOT THERE



MAIN,

MACY11,620

FoCGT,002

643
644
645
646
647
648
649
650
651
692
653
£54

655

656
657
6%8
£89
660
661
662
663
664
665
666
687
668
669
570
671
672
673
674
675
876
877

2a2454

302460
822462
292464
#2466
262472
282474
oN2549
AR2sSe2
222506
202519
P92512
202529
202822
792826
242539
202532
2025134
202536
Q02542
222544
Pe25%82

P02554
202560

2025862
P028%64

105067

PasBey
104634
100416
122704
Po1413
104654
2105846
204767
2e7em1
#1265
262767
2ere71
217167
201412
120871
198701
201411
105767
201664
182747
ponA208

125267
20020%

es7ra7s
poars2

19eM2R®73

1771%1

ARG141
AB2562

732166

N3Nt e

177876

177083

aan2ae

177081

13191

177076

177057
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$GETLN®

ILTNE NUMBFR FORMATION

GETLNX1

GTFSTW1

GALL11

GALLt
GGROUP|

GTESTN1

CLRB

CLR

SPNOR

RMY GALL}
CMPR BYA,
BEQ GALL!
SKPNON, GTESTN
Moy RS,
JSR PC,
FPGET+IPTR

MOV (8P)+,
ADD *8.'
FPINT

Moy AC,
REQ

BMY LINERR
TSTB

REQ

TSTA

BEQ LINERR
RISR ¥ONE,
RTS

INCB

RTS

FREAD

BR GTrSTW

ROUTINE
SWITICH
aC

CHAR
»(8P)

GETARG

RY
BE

LINENO
GALL

AC
GGROUP
LINENOe !

SWITCH
RS

SWITCH
RB

1SET [0 TRRMTHATR UPON ALDHA
1ICODES (ENTRY POINT #1)

JFOR "ALL" USE 4ERO,

JIGNORE LEADING SPACES

I TERMINATOR=A2NALLY

JTEST FOR YALL

1GO SET SWITCH AND RETURN 0K
1S0UNDS LIKE A VARIABLE NAME?
}SAVF RETURN

JREAD A NAMED LINE

fPICKUP THE VALUR,

1RESTORE RFETURN

IMOVE 'POINT'RIGHT 8 HITS (ENTRY POINT #7)
JFIX

ISAVE THE ANSWER IN "ACH AND "LINENOM
PZERO, CALL IT THE SAME AS MALL"
yPREVENT USE OF RIT 15

1TEST THE STEP=NO,

$MUST BE A GROUP,

)ITEST THFE GROUPeNO

JMUST BE NON=ZERO

PINDICATF A SINGLE LINE

JRETURN

'

1SET BIT #2 FOR "ALL",

JRETURN TO PROCESS WITH STATUS BITS SETUP,
JLINE NOS, >99,99 ARE NOT ERROR CHECKED,

!
PSET TO READ A NUMBER INTERNALLY,
$GO0 PROCESS THE RESULT



YMAIN,
FOCGT,

679
68¢
681
6R2
6R3
AR4
685
686
687
688
689
690
£91
6592
693
694
695
696
697
698
699
108
701
702
703
784
148
176
Ta7
708
729
719
741
712
713
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202866
2025872
022574
AB2600
20266
022610
292612
202614
262616
202620
062622
702624

#12743
214302
210367
2263467
191287
0a1424
210302
7623023
201863
a0e768
922323
00678

#21654

177006
gooan?2

177218

g "FINDLN"

ITHIS ROUTINE LOOKS UP THE LINF WHOSE MNUMBER
tMATCHES THE CONTENTS OF "LINENO"
1CALLING SEQUENCE: FINDLN,

NOTADDR,RETURN®IFaFQUND

JRESULTS IF FOUNDI"THISLN"sFOUND LINE OR NEXT LARGFR}
p"PTR" IS THE LAST LINE, 1,E,PRECEEDING OR SAME LINE,
I"AXOUT!"IS SET FOR USE BY “GETCH,

tRESULTS IFwNOT«FOUNDY

}
}

FINDX: MOV
MOV

FINDNT MOV
CMpP
BHY
BEQ
nMOv
ADD
BEQ
BR

FINDOT CMP
BR

JDATA STRUCTURE

JWORD #1 1@
JWORD #2 1t
JWORDE #3eN)
JLAST BYTE 3

"THISLN"=ADDRESS OF NEXT IN LINE

YAXQUT"=NEXT QR ZERD
"PTRE=PRIOR LINFE

#CFRS, AXoUT
AXOUT, PTR
AXOUT, THISLN
2(AX0OUT),LINEND
TEX
FINDO
AX0UT, PTR
(AXOUT)+,AX0UT
THX
FINDN

(AXOUT)+, (AXOUT)+

80X
OF LINES;

NEXT'Q!Z
LINE#

1LOAD STARTING ADDRESS OF TEXT
1INIT FOLLOWING POINTER
}SAVE CURRENT POINTER
JTEST FOR MATCH

JPAST IT1aNOT FOUND
JRIGHT ON}

JCOPY PRIOR POINTER,
1GET NEW POINTER

JEND OF LIST®NOT FOUND
1TRY THE NEXT ONE,
tMAKE IT POINT TO TEXT
JRETURN TO SEQUENCE

SLAST 18 Oe,e2
JGROUP, STEP

7=BIT ASCIT AND SPECIAL INTERNAL TEXT CODES

216

ICARRIAGE RETURN



TMAIN,

MACY11,620

FoCGT, 002

718
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
792
733
734
735
736
37
738
739
740
744
742
743
744
745
746
747
748
749
150
7514
752
783
754
75%
756
%

758
789
780

002626
AR2630
¥e2632
002634

nR2636
202642
202644
202680
222662

2026%4
002660
002662
002664
282666
292670

202672
ne2700
202702
922704
002706

112504
104604
112504
72462

120427
101281
120427
103646
200662

212724
220215
2g26%6
161302
205204
A0Q773

126763
201232
208703
201630
00644

19«MAR®TY 13101

pen21e

200206

(1101 1)

176727 90880}
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P"PRINT2, ARGARG!

PRIN2AL MOVB (R5)+, CHAR

PRINTC

MOVB tR5)+, CHAR

BR nuT
) "SKPLPR,NOT»ANDR"Y
1BRANCH TF LEFTePARENS, NOT FOUND,
XTSTLP1 CHMPB CHAR, 210

BHI TEX

CMPB CHAR, r206
GROVZ1 BLO TEX

RR 80X
I"NIGTST,FILLDY
DIGTSAT MOV *60, CHAR

CMP PTR, 8RS

BLT 50X

8UB 8RS, PTR

INC CHAR

BR DIGTSA+4
$ "GROOVY,NOTwADDRY
GROVX: CMPB LINENO#1,tAXOUT)

BNE TEX

TaT AXOUuT

BEQ TEX

HR 80X

1COPY FIRST TRAILING BYTE
$ AND PRINT

$COPY SECOMD TRAILING BYTFE
1AND GO PRINT IT

JTEST FOR (<[,

JRIGHT TERMINATOR? » YES, USE "NNT=ADDR",
JOUT OF RANGE?

JYES, USE "NOTwADDR®

10K, SKIP ONWARDS,

$INITIALIZE CHARACTER
1TEST FOR POSSIBILITY
JLEAVE IF NO MORE POSSIBLE
JMAKE CHANGE AND

JCOUNT

JREPEAT

tTEST FOR SAME GROUP
$GO BRANCH OR

JCHECK FOR END OF TEXT
$TAKE NQT~ADDR

$JUST RETURN
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FOCGT,
762
763 JYREADCY AND "PRINTC"
764
7165 11/0 CONTROLS
766 |
767 042710 127512 CHT®t  INCH JREADC & INPUT
768 202712 942724 1717600 BIC #n200, CHAR ICLEAR HTGH ORDER BITS
769 002716 021774 BEO CHIN 1 IGNORE NULLS
770 902720 022704 G0003 cHp '3, CHAR JCONTROL=C?
771 B02724 401462 BEQ INIT2 1 YESZRESTART
772 802726 104602 001450 003214 SORTC, FECHOLST,RUBX2 JTEST FOR NOwECHO
773 202734 120427 020141 CMPB  CHAR,#141 PHAIF SMALL LETTER INPUT,
774 802740  0H2402 PLT ' ¥6 rane
775 002742 42704  0ABB4C RIC #48,CHAR P###MAKE IT UPPER CASE,
776 #02746 104692 A01412 PB2756 SORTC, TERMS,CHINX JCONVERSTON TEST,
777 002754 000403 BR ouUTH )GO ECHO
778 !
779 902786 062781 176566 CHINX1 ADD $200*TERMS , AC 1FORM INTERNAL CODE
780 082762 110104 MOVB  AC, CHAR JAND SAVE 1T
781 002764 22705 023566 OUTWI  CMP #SCONL RS JDON T
782 002778 @A1511 BEQ RUBX2 JECHO SEARCH CHARACTFR FROM #MODIFY#,
783 202772 026727 176634 177550 CMP INDEV, #PRS $DON T
70¢ 203200 601505 BEQ RUBX2 JECHO FOR H,S,R,
785 003002 118446 OUTY  MOVB  CHAR,  =(SP) tSAVE THIS FORM ON THE STACK,
766 0031064 100002 BPL ouTZ t1IF SPECIAL TERM,, REGENERATE BY
787 903006 116404 201612 MOVB  TERMS#20@(CHAR),CHAR  JCOMPUTING ASCIL
788 003812 152704 000200 OUTZ: BISB #2090, CHAR ISET BITS,
789 203016 104610 0UTCH JOUTPUT TO ANY DEVICE,
790 003026 122774 Q00213 CMPB  #215,  CHAR ) (CCHANGED BY 10UTCH!)
791 203024 01006 BNE oury 1JUST GO COUNT IT,
792 @03026 112767 @0P111 176374 MOVB  #73,,  LINCNT SINITIALIZE THE LINK COUNT,
793 263034 121604 CMPB  @5P,  CHAR I1WAS THIS AN INTERNAL CR?
794 903036 103401 BLO oury YIF NOT, JUST GO COUNT,
795 003047 104412 - PRINT+012 . JISSUE THAT EXTRA LINEFEED,
796 003442 026727 176566 177864 OUTYi  CNP OUTDEY, #TP8 1TEST FOR TTY OUTRUT,
797 203050 071005 BNE ouTx }IF NOT, DON'T EDITORIALIZE,
798 0038852 105367 176552 DECB  LINCNT PCOUNT PRINT POSITIONS
799 003056 001002 BNE ouTX 1SKIP IF NOT NEAR THE MARGINS
890 003067 104642 005018 . PRINT2, CRLF JOUTPUT ONE OF KACH
81 803064 112604 OUTX)  MOYB  (8P)#, CHAR JRESTORE ORIGINAL DATA
802 983266 0PA20S RTS RS SRETURN FROM TRAP
843
804
845
86 003070 104636 ENIT21 ERASEV JERASE BUFFER ON INIT
8A7 903272 016706 176612 INIT21 MOV STACKO+2, 8P JRESET STACK FOR MANUAL RESTART

88 20376 104601 ERROR420148,+3,
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FocGrT,202
81Q
811
812 J"PRNTLN"Y
813
814 {PRINT A LI¥E NUMBER ROUTINE
815
816 0P33108 012762 0A200S XPRNTLY MOV #2025, ©OIR
817 ©23134 10146 MOV AC, «(SP)
B18 P0Y10A6 012746 177407 MOV #177487,m(SP)
g19 MY3112 AR7943 FPGET+FROM&STACK
890 983114 067076 FPRINT
R91 983116 022626 CLOSE#STACK
822 083128 104440 PRINT® ! }
R23 Q03122 &pa20R5 RTS RS
824
825
826
827
a28 1 "SPNOR®
829
83@ 1 IGNORE SPACES
8314
832 PO¥124 104614 SPNXT1 CETC
833 M2Y126 1227M4 00P208 SPNORXt CMPB $200,CHAR
RY4 003132 @P1774 BEQ )26
3835 003134 8n0427 BR RUBX2

1SET FORMAT TO %4,22
JARGUMENT TAKEN FROM HAC™
Yoo

1LOAD FLAC
$PRINT RESULT
fREPAIR HOLE IN THE S8TACK,
JPRINT TRAILING SPACE
s RETURN

IMOVE ON TO NEXT CHARACTER CODE,
JCHECK FOR SPACE SYMBOL,

9TRY AGAIN,

JLEAVE ®CHAR® IN "STATUS" AND EXIT,



MK
FoC

v

837
Ase
B39
840
841
842
843
B44
845
46
847
848
849
852
851
882
853
854
855
856
857
858
889
860
861
862
863
B84
865
846
867
868
869
]
871
872
873
874
875
B76
877
878
879
L1:14

MACY11,628
2

223136
293142
083146
22315p
283154
pe3186
203162
203164
203166
223172
ve3174

83176
203200
203202
283204
283206
003210
263214
2232186

823220
293224
223276
203232
003234
263240
703242
203246
993250

1700
122724
701414
122704
2114158
122704
ae1405
110422
A26702
101026
124625

211600
a28016
#1402
325300
124534
210067
110404
200208

188767
201373
185167
112304
122724
A217867
#05767
P01362
a0G654

19=«MAR®7}

176564
354177

adeipe

a9e137

176480

175426

176364
176387
820077
176342

13101
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P"FACKE™

ITEXT BUFFFR CONTROLS

PACKX}

PBAR}
RUBIT:

RUBX}
RURX2:

$UGETCY
} UNPACK

uTxs

GETX)

MoV AXIN,  TRMP
cHpB #1477,  CHar
BEQ RUBIT
CHPR #1602,  CHAR
REQ RUBX

CHPB #137,  CHAR
REQ PRAR

MOVB CHAR,  (TEMP)s
cMP BOTTOM, TEMP
BH1 RUBX
FRROR42214+18,410,

MOV RSP, TEMP
cMp TEMP,  aSp

REQ RUBX
PEC TEMP
PRINT+ 1\

rov TEMP,  AXIN
MOVE CHAR,  CHAR
RTS RS

$COPY TWPUT TEXT POINTER,
yTEST FOR RUROUT

1GO RACK UP ONE SPACF

1ITEST FOR AT SIGN

PLGNORF TT

JILEFT ARROW

1GO RESET,

1SAVE CHARACTER CODE AND MOVE POTNTER,
$TEST FOR END

JICONTINUF

1C.F, INPUT|

'
PRESET INPUT POINTER,

JTEST FOR WULL LINE(OLD R5 IS "pACKST")
PIGNORE R,0, CODE COMPLETELY

PBACKUP ONE PLACE

PAND ACKNOWLEDGE RECEIPT + USE,

ISAVE POINTER

JSET CONDITION CODES BEFORE LFAVING,
JRETURN TO MAINLINF ROUTTNES,

A CHARACTER AND LEAVE IN '8TATUS!

TSTB
BNE
COMB
MOVvVB
CMPB
BEQ
T8T
BNE
RR

DERG
RUBX2
DEBG#}

(AXOUT) +,CHAR

e,

CHAR
nrx
DERG
RUBX?2
our

ITEST FOR TRACE ENABLED
YRETURN IF NOT ENABLED,

IFLIP THE TRACE FLOpP

1PICK NUT NEXT BYTE

ICHECK FOR TRACE FLIPeFLOP CODF

160 FLIP IT IF CODE FOUND PLUS ENABLED,
'TEST FOR BOTH DEBG4DMPS=d,

INOT IN TRACF NQW,

1GO PLAY=BACK THE BYTE,
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rocor,002
RA2
883
8R4 PYNELETE"
RRS
886 ] A LINE AND
8R7 $GARRAGE COLTLECTIOM 18 uvakxE MP IO (STARTV)y
AA8 t (RUFR)Y YS CORRFCTEDS
8g9 $ (TEMP) TS AMOUNT OF CODE CULLRCTED,
89p@
R91 PB325%2 012324 FCOLOGY 1 MOV CAXQUT )¢, (CHARY+ }STEP 3«COLLFCT SPACF
892 003254 @2¢367 176366 CMP AXOUT, STARTYV $TEST FOR COMPLETION
893 Q032608 121774 BRLNS ECOLNGY 1CONTINUE UNTIL FINISHED,
B34 0031262 16PART 176356 SUR TEMP, RUFR s UPDATE END OF TEXT POTATER,
895 QY3266 1600A7 176350 SUR TEMP, AXIN Joae
BOG gans 0 INTERRRUPTS!
897 @03272 104624 Q06034 XDELET) FINDLN, PWRON 1SETUP LINE POINTERS FOR EXIT
898 @83276 112304 XDy} MOVE (AXOUT) & ,CHAR tREAD THROUGH THE 1L INE
899 A03380 1200427 ABA2%6 CMPB CHAR, #CR $CARRIAGF RETURN MARKS END
9Ay  B8¥3IINs 901374 BNF XD3 PREPEAT UNTIL EuD REACHED,
9a1 203306 005203 INC AxouT TROUND OUT THE POINTER
9A2 @03318 042743 000201 RIC 81, AXoUT 1T0 AN EVEN NUMBER,
933 0923314 0216724 176266 MOV THISLN, CHAR 1COPY PQOINTER TO THIS LINE,
904  A2I328 Q61412 ADD @CHAR, @PTR ISTEP {=CREATE NEW RELATIVE
9a% A23322 062712 000002 ADR 82, RPTH $POINTER TO NEXT LINE IN LIST,
906 083326 02102300 MOV AXOUT, TEMP yCOMPUTE DELTA POSITION
947 MV3I3I3P 16@44mE SuB CHAR, TEMP JAS A POSITIVE, EVEN NO, OF BYTES,
908 083332 712701 AO16K4 MOV #CFRS, ACQ JREGIN AT TOP TO GARBAGE CNLLECT,
999 083336 010102 XDOX 1 MOV AC, PIR $1STEP 2~FOLLOW + UPDATE LINKS ("THIS")
1@ 083343 001744 BEQ ECOLOGY 160 COLLECT ALL
911 0023342 062101 ADD (AC)+, AC )TEST FOR LAST OF KIND,
912 003344 02p203 cup PTIR, AXQUT P TEST FOR ABOVE OR BELOW CHANGE AND
913 003346 1023404 BLO XDTHIS tBRANCH TO FIXUP THIS ONF TF IT IS AROVE
914 Q03350 026103 CMp AC, AXoUT 1 TEST FOR NEXTelSe«BELOW AND
918 09033852 123371 RHIS XDoxX JBRANCH TO NEXT ONE IF ALSO BELOW
916 P033%4 060012 ADD TEMP, SPTR tADD THE CHANGE AND
917 ©03356 @08767 BR XDoxX 1G0 LOOK AT NEXT ITEM,
918 ]
919 863360 020103 ADTHIS! CMP AC, AXoUT yIS NEXT ONE ARQVE THE CHANGF ALSO?
9920 883382 103765 BLO XpoXx 1YES, CONTINUE,
921 0233684 (60012 SUR TEMP, OPTR 3 NO,CHANGE H“LINEY,
922 083366 00743 BR xpox 1G0 TC NEXT LINE
923
974 ' HERE®THERE=CHANGE HERE
9258 ) A A (7]
926 ] R B @
927 1 A R »T
928 ? B A +T

929
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931
932
933
914
935
916
937
938
939
940
941
942
943
944
945
946
947
948
949
980
951
982
953
9%4
955
9%6
957
958
989
960
961
982
983
964
968
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2¢3374
pesive

0213374
293376
203400
003402
203404
283412
203412
203414
203420
203422
223424
283426
203432
293434

104614
Arad1e

1046134
210446
124660
124646
705767
100412
201409
122427
123763
101014
104614
128427
901373
104614

1756219

PaB214

aRA214

g #IFH

$CONDITIONAL TRANSFER PROCESS

$ THE FLAVORS OF #IF#
$IF (EXP)e, 2,4+
w01 aee[276AY OR,,,)

!
!
4
!

L.OST:

IFt

LOSE23
LOSEQ¢

LOSEL

-,0

GETC
BR

SPNOR
MOV

" BVAL,X

PARTST
TST
BMY
BEQ
CMPB
BLO
BHT
GETC
cMPB
BNE
GETC

[3=¥AY)

[2=4AY OR NEXT LINE)
[1=wAY OR,,.,?
[1=WAY OR NEXT LIANF)

LOSE2

CHAR, «(SP)

HORD
GOTO
LOSE!}
CHAR, #214
LOSYT
PROC

CHAR, #214
1,OSED

pFALYL, THROUGH INTO #GOTO»

1GOTH LPAR (ENTRY POTINT)
1SAVE LPAR FOR "PARTST'",

$EVALUATE THF EXPRESSION WITH PAREWTHESES

JCHECK CLOSING PARENS AND DO !GETC',
JTEST SIGN

JREADY FOR e

1SKIP LINE NUMBER(S)
JTEST FOR END OF LINE NO
JNOT YET

§SEMI, OR C,R, (OR =})
JCOMMA #1

$LOOK FOR COMMA

1GO TEST OTHERS

)SKIP THE COMMA

L
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967

948

9R9

970

971

972 MRB3436 104622

973 003440 104624 PO3624
974 PB3444 (16787 176136
975 DP93452 104614

976 293454 120427 000216
977 AB1468 081421

978 ©23462 114421

979 ©d3464 10A772

980 003466 122704 Q20101
981 003472 003003

982 MB3474 122704 000130
943 003500 @0200)

984 9¥35a2 10A461)

98 D23594 104614

986 2235p6 100376

987 083510 206301

988 ©£93512 @017l 01046
989

99p 003816 212767 ABIS26
991 203524 @eA2a7

992 003526 174250

993 P035310 A2AANG

994 003532 0PAARY

995§

996 003534 005726

997 Q03536 200748

948

999 283540 005726

1800 003842 000207

jeal

1an2 883544 064767 0OATED
{ea3 003550 0BAT4L

13101

176132

176060

PAGE 24

FHGDUGOTOARCOMMENTROONTIN N #RE TR #XECUTE #

PPRIMARY CONTROL

GOTOY GETLM
FINDILN,
PSCANI MOV
PROCESSIGETC
PROC? CMPR
REQ
MOVE
RMY
CMPB
BRGT
CMPB
BGF
ERRORC1 FRROR+20
PC21t GETC
RPI,
ASY,

AND TRAWSFER

SERR
THISLY,

CHAR,

CHAR.
PROCFSS
¥VA,
ERRORC
X,
PC2
1+4,+4,

PC2
AC

PCF
¥CR
eCt
AC
CHAK

CHAR

JMP RCOMLST®202(AC)

RETURN1 MOV
PC1e POPJ
LYY
FLTZFR: n@ooe
70000
TPRI1 8T
BR
TPRi1  TST
POPJ

XECUTE: JSR
BR

¥PC1+2,

(SP)+

PC,
PROC

PCF

PROCESS

(SP) e

EVAL

tHEAD THE ADDRESS AaD

$ATTACH TO wsKs& LINE,

1SFT NEW LINF POTNTER

tREAD A CHARACTER TAN LTNE

PTEST FOR ENDN OF LINFE

1G0a0N TH PROCESS NEXT [[IME

tCOPY NATA

1IGNORE TERMTNATORS

s CHECK DATA

JTO0 LOW,

ITOO HIGH?

3 0K

s ILLFGAL COMMAND CQDE.

$ IGNORE REST QF THE COYMANDIS
tCHARACTFRS UNTILL TERMINATOR REACHED,
$MAKF RYTE COUNT INTO WORD COUNT,
sBRANCH TO THE COMMAND PROCESS,

!

JRETURN FROM SUBROUTINE (?)

tEXIT FROM LINE

sDUMMY TERMINATOR

pDUMMY LINE NUMRER ZERD

tAND DUMMY VALUE OF FLOATING ZERN,
!

sDUMP RETURN FOR !'TASK! UPNAN SEMTCALONS,
16O END REST OF COMMAND LINE,

'
1DUMP RETURN UPON C,R,
yGO EXIT FROM A LINE,

!
$RUN THROUGH SOME FUNCTION CALLS,
§THEN GO GET NEXT CQOMMAND,



TMAIN,
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1005
1806
1007
1008
1049
1210
1011
1812
1013
1714
1915
1016
1217
1018
1019
1920
1221
1922
1223
1024
1025
1026
1027
1028
1029
1930
1231
1032
1933
1034
1095
1036
1937
1538
1739
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A83552
hd3554
n23560
283564
na3566
043572
203574
943576
023604
263606

223610

#63612

233629
813622

Pa3624

203626
083632
003634
223636
P23648e
203644

104622
184624
LT REY
ip46e8
110467
112304
104644
124800
104616
208771

134606
184600
164616
parT72

124613

#16705
Aa5@2%
A13128
201772
210567
206287

22524
np0E42

17566%

Ad1456

A21453

176012

178776

ag1496

#1400

PRMONIFY#
§SFARCH FOR CHARACTER In TEXT

MONIFY! GETLN
FIMDLN, SERR

JSR PC, STLIN
SCONT? READC
SCONL3 MOVB CHAR,  LIST34%
SCHART MOVB (AXQUT)+,CHAR

PRINTC

SORTJ, LIST3,LISTGO

PACKC

BR SCHAR
SFINDt READC

SORTJ, LIST6,SRNLST
SFOUNDt PACKC

BR SFIND
SERR1  ERROR#20145,+5,
15TART=UP=A=LINE SUBROUTINE
STLINT MOV BUFR, RS

CLR (R5)+

MOV AC, (RS)4

BEQ SERR

MOV RS, AXIN

RTS PC

$READ COM4AND ARGUMENT
tLOOKUP THE INPUT DATA

IREAD SEARCH CHARACTER SILENTLY,
1SAVE SEARCH CHARACTER

g$UMPACK AA4D PRIKRTQOUT

JEXTRA OYIPUT FUR C,R,

1TEST FOR C,R, OR SFARCH CHARACTER
PSAVE OLP CHARACTER,

tREPEAT

!

1ABSORR AND ANALYSFE

s THE [NPUT TFXT

1PACK NEW CHARACTER

JREPEAT

4
INONEXTSTANT LINE OR LINE ZERQ

$COMPUTE START OF NEW LINE
1ZERO LIST LINK AND

t1SAVE LINE NUMBER

tFLAG "M ¢" FRROR IMMEDIATELY,
1SETUP INPUT POINTER
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FOCGT, 002

1041

1042

1943

1044

1985

1746 003646 104622

1747 PP38%0 010446

1n48 023652 A1A346

1p49 @23654 184624 AA3T12
1as0 023660 #16381 177776
151 003664 AP14AL

1052 003666 104626

1as3 003670 112304

1094 903672 104604

1a85 023674 122704 @OA216
1056 0823700 8a1373

1e87 ©@3742 016783 175700
1988 Pe3706 0623083

1as9 023712 PP1414

1a8@ Q83712 108767 175713
1961 ©0%716 104411

1962 223720 1246%2 083730
1063 903724 144630

1064 003726 000752

1065

1966 ©003730 124604

1287 083732 132767 0000A1
1a68 003740 Q01371

1069 003742 082522

1270

1074

13184

175671

PAGE 26

FHURTIE=

g OUTPUT COMMAND TEXT

WRITES

WRITE21

WRTITEL1Y

WTESTG!H

WRIGH

WRED1

WGo1

GETLN
MOV
MOV
FIHDLN,
MoV
BEG
PRNTLN
Move
PRINTC
CMPB
BNE
MOV

ADD
BEQ
TSTB
BMI
GROOVY,
COPYLN
RR

PRINTC
BITE
BNE
BR

CHAR, »(SP)
AXoUT, =(SF)
WTESTG
w2(AXQUTY,AC
WRTIFL
CAXDUT) ,CHAR
4CR, CHAR
WRITEL
THISLN, AXoUT
(AXQUTY 4, AXONT
wGn
SWITCH
)
WRED
WRITE2
$ALL, SWITCH
WRYIG
DOXIT

JREAN THE AKGUMENT

IPFREIT FOTLLOKTING SEMICONNN,
H

PLOQKIIP THFE LIME

tTEST FOR LINE AFRO

sBRANCH T PRINT TITLE ONLY
JPRINT YONeZERN LINEKE ~08, TN
sREAN W/0 TRACK

tPRINT ONE CHARACTER

1TEST FOK FAD

tREPEAT

$COMPUTE AFXT LINE

JANDRESS REANY NOw,

tLEAVE IF LLAST LTNF,

1 TEST FOR SINGLE LINFE
1YES=EXIT

)SAME GRNUP AS LAST LINE?
JCOPY THIS NFXT LINE NUMBER,
1GO FIND IT,

]

JPRINT EXTRA CR AFTER GROUP,
$TEST FOR "ALL"?

tYES,KEEP IT UP,

IRETTRS

llAC‘!l



MATN,

FOCGT,@

1873
1974
1015
1376
1097
1078
10479
1080
1081
1082
1083
1084
1088
1086
1687
1p8e
1989
1290
1991
1092
1093
1094
1295
1096
1097
1098
1299
1100
1101
1102
1193
1104
1108
1196
1127
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
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w93744
#Y3746
23750
TETY)
2837%4
243760
293762
203764
203766

293774
2831774
223776
204000

A24002
“0ace4
304006
284040
PR4012
Pe4ag1e
224020
f24022
04024
n24030
p04p32

024034
224236

204040
@04046

ho40%9
pBanss
204064

134620
2R4E 4
Q4¢ .02
fe2314
122704
aptees
104640
104636
164632

122704
ap1en2
104640
104632

104622
235781
ag1706
200004
185767
100762
205723
Ad1760
174650
104630
200766

104636
200606

916347
foR20S

@16767
212767
naazely

a¢i1al

aee124

178613

P03T64

709002

178574
176422

1785%6

175566
175578

J¥FRASE#FRASF ALL#ERASE

FRASK?

A

ERT!

FRL1

ERG1

ERYC1H

TESTC

CMPB
BNE
FRASET
ERASEVY
START

CMPR
BNE
ERASET
START

GETLN
TST
BEQ
DELETE
TSTB
BMI
T8T
BEQ
GROOVY,
COPYLN
BR

ERABEY
BR

) "COPYLN"

ERVC
ERL
LINERR
#1A,

#iT,
ERL

AC
SERR

SWITCH
AXouUT

ERY
ERV

PROC

TEXT#ERASE

CHAR
FRT

CHAR

ERV

FRG

JUSED BY #WRITE#, #ERASEs, AND #DO%

COPYLX: MOV
RTS

) "ERASET"

ERTX1 MOV
MOV
RTS

2(AX0UT),LINENOD

RS

TOP,

BUFK

l@-CFRSGQprRS

R3

IGROUP, LINH I #

PTEST THE ARGUMENT, TF A¥Yy,
JERASE "VARIASLES

JERASE LINF NR GROUP 9F TEXT
JERKOR,

1TEST FOR "ALL

pWHY NOT USE A VARTABLE NAME ?
JOUT THE TEXT

JERASE THE VARIABLES ALSO

1GN TO COMMAND/INPUT MODF

]

JYERASFE TEXT" ONLY ?
sNO, DO LINE

1 YES

$G0O BACK

' .

$READ LINE HUMBER,

1DON'T ERASE LINE

1 ZERO]

JEXTRACT OME LINE (ND BREAXKS])
$TEST FOR SINGLE OR GROUP
JONLY ONE

$1CHECK FOR END OF LIST T0
JAYOIL REALLY WILD LOOP|
tTEST FOR SAME GROUP MEMBFR
1MOVF AHEAD

$tAND DO ANOTHER,

!
y#Es COMMAND IN TEXT IS OK,
$GO TO NEXT COMMAND OF PROGRAM,

JUSE NEXT LINE NUMBER
$RETURN TO #WRITESERASE#D(#,

JERASE AT], TEXT
PINITIALTZFR LINE ZERO POINTER DATA
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FOCGT, 002

1122

1193

11924

1125

1196

1127 004066
1198 ©04070
1129 004072
1130 004074
1131 094100
1132 ©#041p4
1133

1134 #04106
1135 004112
1136

11v7 #04114
1138 P04116
1199 004120
1140 004122
1141 994124
1142 024130
1143 9041%4
1144 904140
1145 0P4142
1146 004146
1147 804150
1148 004154
1149 084156
1150 004160
1181 B@4164
1182 @04172
1153 204174
1184 904202
1185 P04204
1156 ©04210
1487 004212
1188 004214
1189

1160 904220

1161

124622
210446
2163486
@16746
104624
aea4qa7

185767
10m442

184650
B04220
104630
922323
116746
P16746
an4Te7
012600
112667
100416
P16703
262323
801412
9133867
132787
ae1352
126663
201746
212667
212603
212604
faes167

164615

19«MAR®73

1755@4
#04106

175547

175501
175452
177304
175463
175430
175422
200001
A09803

178374

177234

131081

178437
700003

PAGE 28

pEDO#

tRECURSIVFE OPERATE

bot

DOGR1Y

DOGRP2}

DOGRP11

DOCONT?
DOXITI

DOER]

GETLN
MOV CHAR., =(SP)
MOV AXOUT, «(SP)
MoV PCF, »(SP)
FINDLN, DPOGR
BR NOGRP1
TSTB SWITCH
BMT DOER
GROOVY

DOER
COPYLN
cMp CAXOUT Y4, CAXOUT) +
MOVR SWITCH, =(S§P)
MoV THISLN, =(5F)
JSR PC, PSCAN
MOV (SP)+, TEMP
¥OVB (3P)¥, SwITCH
BMY DOCONT
Mov PCF, AXout
ADD (AXOUT)+,AXOUT
BEQ DOCONT
MOV AXOUT, THISLN
BITB SALL, SWYITCH
BRE DOGRP2
CMPB J(TEMP),3(AXOUT)
BEQ NOGRP2
MOV {SP)+, PCFr
MOV (8P)%, AXOUT
MoV (SP)+, CHAR
JMP PROC
ERROR#$221 46,46,

$READ T.L%k & ARGHUERT

1SAVE THE SEXT CHARACTER,

fCHARACTFR POINTER OF CURREART LOCATING
$3AVE ADDRESS OF LI«F AnD

$LOOKIP THE L 1INE

tFOUND ]

¥

1TEST FOR SINGLETON

1YES, OUGHT TO HAVF BEEN THFRE,
sC(THISLN)=SCLAXOUTY,
yCOMPARE GROUP nOS,
tERRNR, NO SNUCH GROUP
1COPY FIRST LINE NO,
tPOIMT FORWARD

1SAVE FLAGS

1SAVE ADDRESS 0OF LINF BEING DONF

pSCAN COMMANDS IN THAT LINE

sRESTORE LINFE LAST DONE ADDRESS
JRESTORE CORRECT SCOPE OF "pov

1IF SINGLE LINE, «#E ARE NONFE NOW,
IKEEP POINTER TO NEXT LINE TQ BE DONE,
JCOMPUTE NEXT ADDRESS IN GROUP,

tLEAVE IF OUT OF TEXT ALTOGETHER

tSAVE POINTER

JTEST FOR "DO® OR "DO ALL"

Juoes

JCOMPARE GROUP nNOS,

)G0 DO NEXT ONE,

Pore

Favs
sRESTORE THE LAST CHARACTER,
tCONTINUE THE STRING

OF THE GROUP

'
N0 SUCH GROUP TO BE DONE,
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FocaGT

14A3
1164
1165
1146
1187
1148
1169
1170
1191
1172
1173
1174
1175
1176
1177
1178
1479
1180
1181
1182
1183
1184
1188
1186
1187
1188
1189
119¢@
1161
1192
1193
1494
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208

A44222
#oan26
P04230
204234
A04236
2R4240
004242
804244
004252
704254
804256
PR4264

284266
224272
204276

po4300
794382
204304
204306
004310
864312
poad14
004320
204324
204330
204332
2243138
204340
284342
224346
pO4380
204382
204354
284386
n04360
204364
804366
2941372

Ap4az22
ARLTHT
164634
122724
na1326
n10246
194669
787064
164600
104617
104660
in4600
peeT72

212746
212746
020403

024646
#e7063
104660
D24646
207063
214346
216746
204767
212667
812603
216602
205746
2106416
262716
2p7004
eo7914
f07061
po8726
207023
205767
203732
262706
a0aze7

2074446

nea21?

701441

Aat4a41

#406809
rogeny

175264
177126
175354

epo0ie

#00006

175234
aeee2

221338

201339

) #SET#FORS

FLOOP CONTROL STATEMENT

5FT=,
FOR1

FINERR}
FINCRL

FINFING

FLIMIT

FCONT}

FCONT2?

JSR PC, GETARG
SPNOR

CMPB 217, CHAR
BNE FINERR

Kov PTR, w(SP)
FVAL,X
FPPUT+THROUGH+STACK
SORTJ,TLIST,FLIST)
ERROR+2021+7,+7,
EVAL,X
SORTJI,TLIST,FLIST2

BR FINERR
MOV $43000, «(8P)
MOV #1, »w(SP)
RR FCONT
OPEN#STACK
FPPUT+INTO+STACK
EVAL,X

OPEN4STACK
FPPUT+INTO+STACK

MOV AXOUT, «(SF)
MOV PCF, = (8P)
JBR PC, PROCESS
MOV {8P)+, PCF
MOV (8P)+, AXoOUT
MOV 12(SP), PTR
TST w(3P)

MOV 8P, ¢SP)
ADD 6, [ 1.7
FPGET+IPTR
FPADD#THROUGH#STACK
FPPUT+IPTR

T87T (8P)%
FPRUB4+FROM+STACK

T8T HORD

BLE FCONT2

ADD #12, sp
POPY

sLOCATE THFE VARIABLE

P IGAORE TRAILING SPACKS (01!D)

ITEST FOR gt

$ERRNOR TH LEFT QOF = 51Gxn

tSAVE VARIABLE POINTFR ON THE S1ACK,
JEVALUATE RIGHT HAND EXP,
$UPDATE+INDEX VALEFR

1TEST TERMINATOR

PILLEGAL FORMAT IN #SET# OR #FOR® CUMMAND

1EVALUATE EXPRESSION,
sTEST TERMINATOR
1ERROR CALL

H

$SET THE

tINCREMENT TO UNTTY
1GO SAVE THE LIMIT,
’

JSAVE INCREMENT

Feeo
JEVALUATE T.IMIT
3$SAVFE THE LIMIT,

Yoo
1SAVE TEXT POINTER ID AND
1CURRENT LINE ADDR THEY
1G0 EXECUTE THE REST OF THE LINE
tRESTORE TFXT POINTERS

fove
JGET VAR POINTER

sCREATE INDEXED ADDRESS QOF INCREMENT
Joesns
JLOAD FLAC WTITH THME VARIABLE
JADD THE INCREMENT AND
)SAVE IT
$INDEX TO THE LIMIT

1COMPARE RESULT WITH LIMTT
1AND DROP INDEXED POINTER,
FTREPEAT, IF LIMIT NOT EXCEEDED
1UNLOAD THE 8TACK,
JEXIT THE COMMAND,
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1210

1211

1912

1213

1214 2043174 110445

1915 004376 120427 A00211
1216 @A@4402 123401

1217 084404 025205

12¢8 9Qda40e 1248%46

1219 02604410 101023

1290 004412 112600

1291 ©P04414 010001

1292 04416 421407

1223 004420 007003

1224 0904422 222626

122% 0BR4424 1063014

1296 004426 106381

1927 ©@04430 106301

1228 P04432 042781 177700
1299 0AP443s Q62701 AO76R1L
1230 V34442 007200

1231 004444 @12702 08016132
1232 904459 007061

1213 004482 068500

1234 004484 01354

1295 004456 00a2087

1216

1237 PQ4460 120527 A00206
1218 Q24464 002011

1239 @Y4466 016246 000002
1240 004472 012246

1941 004474 010546

{242 004476 084567 176422
1943 094802 100087

1244 004884 104652 00472
1245

1246 ©04810 010446

1247 004512 012746 @P4656
1248 904516 104614

1249 024%22 808046

1980 ©04322 104620

1281 004524 004544

1252 084526 #P4574

1283 904830 004614

1984 004532 004767 080146
1256 004336 104634

1286 004540 100412

19587 004542 000413

1258

13184

PAGE 3¢

PIEVALY

$EVALUATE AN EXPRESSTON

ETERM}

ETFRM21

EPURE ¢

EPARY

ARGNXT1
ELPARS
FPAR2®

EVAL}

OPNEXT!

MOVE CHAR, RS
CcH4pPB CHAR, #211
BRLO ETERM2
CLR RS
CMPB RS, RSP
BH1 EPAR
MOVR (SPY+, TEMP
MOV TEMP , AC
REQ EPURE
FPGET+FROM+STACK
CLOSE+STACK
ASLB AC
ASLB AC
ASLB AC
RlC =100, AC
ADD KFPGET#IPTR,AC
FCODFE
rov #FLARG, PIR
FPPUT+IPTR
ADD RS, TEMP
BNE FETERM2
POPJ
CMPB RS, £286
RGE EPAR2
MOV 2¢PTR), =(SF)
MOV (PTR)#, =(3F)
MOy RS, n{SP)Y
JSR RS, sSPNXT
RPL EVAL+2
SKPLPR, OPERR
MOV CHARy w(SP)
MOV SEFUNT, w(SP)
GETC
CLR o(8P)
TESTC

ETERM1

ENUM

EPUN
JSR PC, GETVAR
SPNOR
BMY ETERMN
BR OPERR

1COPY THIS OR,

tTRISP=RPAR?

IND

tYES, SET THISOPSZERD

JCOMPARE TWO OPERATQORS

JLAST>THIS?=YRS STACK AND COMTTAUE

$1S4F1 LFFT HALF TN ONFS OR STONP [¥ ZERD

1COPY THE 0P CODE,

1END OF JOR?P?=YES, JUST GO TREAVF RESULTS
N0, USE ITEM 04 TOP OF STACK,

JREMAVE THFE ITEM

JMOVF OPERATOR CODE INTQ POSITINM

Toee

'.'.

§MAKE POSITIVE,

sLOAD BASE BINARY PLNS. ARDRESSING ¥QDE,
1EXECUTE THE AC|

JLOAD POINTER

}SAVE COPY OF RESULT

JCHECK THISOP=LASTOP

1GO COMPARE PRIORITIES,

JEXIT

]

ICHECK FOR

tLEFT PAREN,?=YES,

JOPEN STACK AND SAVE DATAR,

L XX}

JUPDATF LASTOP

10UGHT TO BE AN ARGUMENT HERE

s TEST FOR THE TYPE

$ILLEGAL TO STAR AN FXPRESSION
1WITH RIGHT PARENS,

1SAVE THE LP CODE AND COMPUTF THE
1LOAD TRANSFER FOR RPOPJ™ AT "EXIT"

JMOVE ONTO NEXT CHARACTER (ENTRY POINT #2)

1SET LASTOP=2@ (ENTRY POINT #1)

§TEST CHARACTER TYPE1

JCOULL BE A UNARY OPERATOR

$OR A NUMBER,

$OR A FUNCTION,

JOR A VARIABLE

yIGNORE SPACES ARCUND OPERATORS (0'D)
yIF NEGATIVE, THEN 1T TS A LEGIT, TERNM,
yOTHFRWISE IT 1S ILLEGAL FORMAT,

'



WMATN,
FOCGT,

1266
1261
1262
1263
1264
1265
1266
12687
1268
1269
1278
1271
1272
1273
1274
1275
1276
1277
1278
1279
1288
1281
1282
1263
1284
1285
1286
1287
1288
1285
1292
1291
1292
1293
1294
1298
1296
- 1297
1208
1299
1360

Jf "Y11,620 19=MAR=73 133181 PAGE 31
204544 012702 0v3534 ETFRM1t
224550 123427 ABA2H2
PR4554 0e1707
AVA8586 163747
PDABER 120427 QPBR211
004564 1241747
AL4566 1046%2 GYelY74 ETERMN?®
#24572 184621 OPFRR1
004574 112767 028820 175827 ENUMg
Gpaen2 4p7¢7S
PO46AS 212702 721612 ENUM2$
BR4613 AE7061
he4as12 02R751
Pe4614 BA5005 EFUN®
B04616 OB6H3IES
004620 0P6105
704622 260485
004624 124614
BB4626 100373
#0463 010446
004632 P10546
004634 104660
?84636 012605
P24640 712721 PR1166
Ad4paa 0B5T41
704646 PR1410
AR4650 ©B24105
704652 €@1374
984654 004751
024686 104646 PPUNSS
004662 007079
084662 00A750
284664 10516 EVALUX}
#04666 MOR713

MOV RFLTZER,PTR
cMpB CHAR, £202
REQ ETERM
RLO ARGHNXT
CHPB CHAR, #2111
BRLO ELPAR
SKPLPR, FTERM
FRROR$221+8,+8,

MOVB #NALPHA,SWITCH
FREAD

MOV $FLARG, PIR
FPPUT+IPTR

B8R OPNEXT

CLR RS

ASL RS

ROL RS

ADD CHAR, R5
GETC

BPL EFUNS2
MOV CHAR, w(SP)
MOV RS, w(5P)
EVAL,X

MOV {SP)+, RS .-
M0y EFNTABL,AC
ST w(AC)

BEQ VERR

CMP w{AC), RS

ANE )

JSR PC, Am(AC)
PARTET %106

FPNOR

BR ENUM2

MOY RS, [ Y34
BRR EVAL=2

LEOT

tASSIHE PRFESFKT VALUFR OF ZERO,
PMTHTIS? -
1YFES, GO PROCESS IT

JPLUSTeYES, TGNORE IT

p80WF TYPE OF RIGHT TERSINATOR?
1Ne,
SLEFT PAREN? e a0, CONTINUFE TO PROCESS
IMISSING OR NOUBLE QOPERATOR ERROR

!

pUSE INTERNAL DATA AMD ACCEPT ALPHA DATA
sREAND IN A NUMRER,

}SET POINTFR

)SAVE RESULT

JGO GET OPFRATOR

]

101D "EFnPY

tHASH CODE

llng

L

$READ THE MNEMONIC LETTERS
$REPFAT UNLESS TERMINATOR FoUan
1SAVE LAST CHARACTERIPAREN,

}SAVE HASH CODE

sPROCESS FIRST ARGUMENT

1GET BACK "EFOP"

$IMIT THE SEARCH,

yTEST FOR EnD,

tNO SUCH FURCTION

$TEST FOR MATCH

$REPEAT IF NOT FOUND,

1CALL THE FUNCTION,

JCHECK CLOSING PARENS

tBE SURE THAT RESULTS ARE KORMALTZED,
$1G0 SAVE RESULTS AND SET POINTER,

$SIMULATE "PUSHJ EVALw2"

GN TEST FOR LEFT PARENTHESIS SPECTATL

CAaSk



WMATN, MACY!1,628 19mMARe73
FocGT,802

1302

1303

1304

1305

1306

1307 P0467H 104645

1308 @V4672 194647

1309 004674 104620

1310 004676 7P4252

1911 09284700 224670

1312 084702 004670

1313 904704 012746 120200
1314 024710 118416

1315 004712 005046

1316 004714 1024614

1317 9¥4716 120404

1318 004720 110466 080AQ83
1319 004724 104614

1320 ©04T26 100376

1321 704732 104652 004776
1322 004734 210446

1323 204736 1246680

1394 084740 297071

1925 004742 610166 000002
1326 884746 126427 00@A214
1327 9084752 021004

1198 084754 104669

1399 ©2247%6 @27871

19%¢ 004764 118166 000993
1331 004764 104646

1332 004766 020403

1333

1334

1335 204779 P12746 100046
1336 204774 0102046

1337

1338

1339

13480

1344

1342 084776 2167080 174644
1343 208002 016705 174644
1344 00%036 010001

1345 208018 0224545

13546 295912 1608501

1347 008214 011602

1348 005816 066692 0200A2
1349 0023922 080162

1380

1381 008024 248102

1382 0NO%@26 042702 00A24T
1383

1354

13141 PAGE 32

1 'GETVAR!

JFIND OR CREATE A VAR[ARTE

VERR} FERROR#221+2,+2,
PERR1 FRROR42401+43,+3,

GETARG: TESTC

FINERR
VERR
VERR
GETVAR) MOV $102000,=(SP)Y
MOVB CHAR, RSP
CLR »(SP)
GETC
RMI GSFRCH
MOVB CHAR, 3(spy
GETC
BPY, ..2
GSERCHt SKPLPR, GS§1
MOV CHAR, =(5P)
FVAL,X
FPINT
mMov AC, 2(8P)
CMPB CHAR, 2214
BNE Gsea
EVAL,X
FPINT
MOVB AC, 3(SP)
Gses PARTST
BR GS51
I1WHIP UP A VARIABLE &(C(TEMP))
WHIPVE MOV #108048,«(8P)
MOy TEMP, =(SP)

$STACK NOW CONTAINS!

j#3UBSS (5P)

JONAMES 2(8P)

Ga11t MOV
MOV
MOV
cMp
sur
MOV
ADD
SWAB

BIC
BIC

STARTV,
BOTTOM,
TEMP,
e(RS),
RS,
!’sp,
2(8P),
PTR

AC,
%7,

TEMP
RS

aC
»(RS)
AC
PTIR
PTR

®TR
PIR

s INLEGAL VARIABLE OR FUXCTTON ~AME,
tPARE: MISMATCKF EKRROR

JCHECK CARFFULLY

JTERMINATOR IS NOT A VARIARLF,

N

tF=? PTRBHNLFE

JCLEAR NAMF SPACE ON STACK TN "SPACE",
ISAVFE FIRST LETTFR QF MAME IN STACK
sCLEAR SUBSCRIPT SPACE ON STACK
fREAD AND TRACE NEXT CHARACTFR

s TEST FOR TERMINATOR

§SAVFE SECOND LFTTER OF NAME

PIGNORE UNTILL TERMINATGR FOUND,
'...

JCHECK FOR SUBSCRIPT

sSAVFE LEFT PARFNS, CODE,

JEVALUATF THFE SUBSCRIPT AND
pCORRECT IT TO AN INTEGER

}SAVE SUBSCRIPT ON STACK

pCOMMA?

SKIP TF ONLY ONE SUBSCRIPT,

GO READ THE SECOMBD SUBSCRIPT,
)CONVERT IT TO @e256,

JCOPY 2AND INTO LEFT HALF,

JCHECK FOR CLOSING PARENS MATCH,

1GET TEMPORARY POINTER (UPPER LIMIT)
JGET END OF "AREAVY,

JCOPY THE STOP VALUE (LOWER LIMIT)
}BE S8URE LAST FENTRY DOES NOT PARSS (BOTTOM),
$COMPUTE TABLE LENGTH NEGATED,

JCOPY SURSCRIPT

JCOMBINE LEITERS PLUS SUBSCRIPT
JMAKE LAST CODES FIRST!

$TAKE RESULT MODULO THE SIZE OF

1 THE SY#BOL TARLE AND

$MODULD 12(8)

JCHANGE &7 TO kel FOR A CHRONOLOGICAYL TABLE,



LMATM,

FocGr, ok

1356
1357
1358
1359
136¢
1361
1362
1363
1364
1365
1366
1387
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1388
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
13958
1396

‘Y11,628 19«MAR»7}

ensn32  p6epa2

225934 ea102p81

A05p36 PRASET  ARe2T2
A08242 e14ve2

00%p44 Q10105 )
A25046 QR4567 AOAQRR2
85052 016746 174574
025056 012202

205068 G@5762 GOGGA8
A08P64 A21441

wisp66 062722 0APG1E
295072 9208218

205074 10377%

208876 104627

13191

PAGE 133

§ TEMPSSTART

JACELENGTH

IR5BLOKER T,IMIT

1PTR=HASH CUDE

tSFARCH VARIARLES FOR MATCH NR AN UNUSFD SPACE

ADRD TEMP, PTR PINITIALIZE BOTHTER M"FTR"
MoV PTIR, AC $SAVE THIS VALUE

JITEMP!  POINTS TO UPPER LIMIT
§tAC! HOLDS HASHeCODE ADDRESS

s 'PTR! SCANS THE STORAGE

1 TAXOUT! PQINTS TO NEXT CHAKACTER

$ 1CHAR! HOALDS LAST TERMINAIONR
t'RS! HOLDS THE SCAN LOWER LIMIT

JSR R5, GTRY § SFARCH LOWER HALF
MOV TEMP, BIR yBEGTIN AT THE ToP)y
MoV AC, RS $END VALUE RESTARTED,
JSR R5, GTRY 1 SFARCH UPPER HALF

)SFARCH FOR A ZERO®VALUE VARTABLE AND SCRATCH IT

MOV - BOTTOM, =(SP) JEND AT THF BOTTOM

MOV TEMP,  PTR 1BEGIN AT THF TOP
GSWIPL TST 6(PTR) 32ZFRO7

BEQ GTAKE 1YES!

ADD #i0, PTR tBUMP,

cMP PTR, asp JEND?

BLO GSWIP tNOT YET!

FRROR&281411 911, JJUST MO ROOM AT ALLI

}VARIABLE S8TORAGE}

JNAME} (B,sA)
1SUBSCRIPT) (16) OR (85,8) 1 (2,1)
YLORD,EXP? (FINAL VALUE OF PTR POINTS TO THIS LOCATION,)

PHORDIL (IF ZERO THEN ALL THESE PARTS ARE ASSUMEN ZERQ)



"MATN, MACY{1,62¢ 19w=MAR®73 13101 PAGE 34

FOCGT, 02
1398
1399 FPERASEVY
1400
1301 Ad51¢ Q1A721 174546 FRVX1 MOV BOTTOM, AC 1CLEAR UR FHOM THE BATTONY
1402 20%104 AARN4) CLR e (AL) CLEAK A WARD
1403 ¥45106 020167 1745132 CMP AC, RUFK JTEST FOR ENN OF VARTAHRLE AREA
1404 2235112 121423 RLOS . +1 JUSE LARGER 0F (AXIn)Y OR (BUFR)
140% 095114 020167 174522 [} 4 AC, AXIN
1406 205120 1@1371 BHI 14
1407 Q28122 Q62701 0ABGL29 ADD #80 4, AC
14P8 205126 A10167 174514 MOV AC, STARTY
1409 906132 Q2A208 RTS RS
1410
1411 s GTRY
1412
1443 $SCAN FOR A MATCH OR A VOIn,
1414
1415 JCALLED BY JSR R5,GTRY
1416 ISTACK CONTAINS
1417 g #LOWER LIMIT# a(sP)
1418 s RSURSH 2(3P)
1419 JUNAME® 4(SP)
1420 p%0LD PCH6(SP)
1421 sPTR CONTAINS START OF VARIABLF STORE
1422
1428 Q05134 026612 Q2d0a04 GTRY1 cMp 4(3P), &PTR JCOMPARE TRUE NAME,
1424 005140 0201487 REQ GIFST GO TEST SUBSCRIPT
1495 PO5142 028712 T8T RPTR 1LOOK FOR NULL
1426 005144 @A21411 GTRY21 BREQ GTAKE 1G0 SWIPE 1T|
14727 025146 0627@2 @oacie ADD e, PIR JMOVE POINTER
14268 0051%2 0208216 CMP PTR, asp $TEST LIMIT
1499 @051%4 103787 BRLO GTRY JREPEAT!
1430 0051%6 Q02088 RTS RY §NOT IN THAT AREA, RETURN,
1431 ]
14%2 OPO%160 026662 @oPEal Ae2eN2 GTEST! CMP 2(8P), 2(PIR) tTEST SUBSCRIPT
1433 @0%1¢6 Q2G766 BR GYIRI2 1TRY AGAIN
1434 L
1435 0085178 016622 000004 GTAKE: MOV ACSP)y (PTR)# 1 SAVE NAME
14%6 OB%174 @16622 Q0002 MOV 2(8P), (PTR)» $SAVE SUBSCRIPT
14%7 JLEAVE PTR A8 POINTER
1438 005200 062706 000846 ADD LLY] 8P jFLUSH S8TACK DATA
1439 0205204 200207 POPJ $RETURN FROM THE WGETVAR™ ROUTINE,
1449
1441
1442
1443 p*PARTSTH
1444
1445 JBE SURK PRESENT CHARACTEK 1§ MATE TO PARENS IN THE STACK
1446
1447 905206 029726 PARTSAt T&T (SP)+ 1DUMP OLD !RS!
1548 Q05218 @627%6 020003 ADD 3, asp 1COMPUTE MATCHING PARENS
1449 005214 120426 CMPB CHAR., (SP)+ JCOMPARE THE ACTUAL WITH CAMPUTED,
1450 008216 001225 BNE PERR 1GD CALL "ERROR" IF THFEY DON'T HAATCH

14%1 0085220 104614 GETC §MOVE O8 7O THE VEXT CHARACTER



MATN, ¥11,6228 19«MAR=73 131@1 PAGE 34e4
FOCGT,0&

1452 995222 @Aen1ls JMP 8RB JRETURY TQ THE SEQUENCE



"MATV, MACY11,620 19wMAReT73
FOCGT, 202
1454
1455
1456
1457
1458
14%9 0295224 104656
145¢ Q08226 224767 177266
1461 008232 104475
1462 905234 #1672 174366
1463 0805240 A27276
1464 008242 0GOO7TTA
1445
1466 20030
1467 005244 104656
1468 905246 AG4767 177422
1469 Q05252 104472
1470 205254 Q10346
1471 Q65256 110446
1472 905260 012783 000230
1473 905264 160306
1474 005266 010688
1495 9908278 A10246
1476 ©98%272 112725 of026Q
1477 ©0%276 ©18567 1743490
1478 005342 A0S002
1479 005304 108460%6
1480 005306 104602 001442
1401 995314 0085303
1482 205316 003001
148 008320 124641
1484 009322 124600 401449
1485 995338 124616
1486 025332 100764
1487 905334 911762
1488 ©2%5336 0200762
14R9
1490 @05340 225702
1491 0©0%342 001760
1492 009344 112724 @020214
1493 ©083%0 104516
1494 @053%2 111767 174232
1495 905386 010503
1496 2035360 105743
1497 904382 104560
1498 005364 007064
1499 OB%366 185067 174216
1xM9 ©O853712 262706 080032
{51 #05376 112604
18a2 005400 @126A3
1503 905482 #BAT24

13101

295344

201366

PAGE 35

PRTYPE#ASK®

pINPHT=ONTPUT STATEMENTS

TYPE TASK
JSR PC, FVAL
PRINT+ !=
MOV FISH, PIR
FPRINT
RR TYPE
STRINGE24,

ASK}§ TASK
JSR PC, GETARG
PRINT+ '@
MOV AXOUT, =(SP)
MOVB CHAR» =(3F)
MOV BSTRING,AXOUT
SUR AXOUT, §SP
MOV SP, RS
MOV PTR, e (SP)
MOVB 1200, (RS) &
MOV RS, AXIN
CLR PTR

ATAKEt READC
SORTC,TLIST#1,AFIX
DEC AXOUT
RGT Y
ERROR#201+16,+16,
SORTJ, SPECIAL, INLIST

AROS PACKC
AMY ATAKE
MOY ePC, PTR
BR ATAKE

ASPACE1 TST PTR

) BEQ ATAKE

AFIX3 MOVB 214, CHAR
PACKC
MOVEB epc, DERG
Mov RS AXouT
TSTB = (AXOUT)
EVAL,X
FPPUT+THROUGH+STACK
CLRB DEBG

AGO? ADD $STRING+2,8P
1o} 4] (5P)+, CHAR
MOV (SP)+, AXOUT
RR ASK

JCHECK FNR SPECIAL CODFS
JEVALUATE EXPRESSION
§MAKF LEADTN SIGVAL,
tLOAD FORMAT DATA

tPRINT SAME

$REPFAT

JNUMBER OF CHARACTERS ALLOWED ONM INPUT,
JCHECK FOR SPECLAL CODES

JREAD NAME AND SETUP PTR

}INDICATE READY FOR TNPUT NATA,
}SAVE TEXT POINTER

1SAVE VARIABIE POINTFR

JMAKE COUNTER

JOPEN AREA O THE STACK

JSET RUBOUT STOP

JSTACK IHE DATA POINTER

JPACK A LEADING ZERO,

JUSE FOR PACKING

1SFT SPACE = FLOP

JACCEPT CHARACTER

§TEST FOR PRIME TERMINATORS

JCOUNT CHARACTERS

)SKIP TF 0K,

$TO0 LARGE AN TNPUT STREAM,

JTEST FOR ALTMODF, SPACE, R,0,: L,F,
JPACK INPUT AND EDIT,

yIF TERMINATOR, CONTINUE

ySET SWITCH SO THAT SPACE CODE

{WwILL TERMINATE AND ALPHR IS ACCEPTEDN,

f

$CHECK STATUS OF SPACE,
1 IGNORE ,

gPACK AN EXTRA COMMA
LY

yDISABLE TRACE

tPICKUP DATA

tBACKUP TO LEAD ZEROQ,
1G0 READ THE NUMBER 0OR EXPRESSION]{
1 SAVE THE RESULT
sRE=ENABLE TRACE
1CORRECT THE STACK
JRESTORE TEXT SEQUENCE

foen

JCONTINUF #ASK#* COMMAND,



LMATIN,

FOCGT,?

15045
1506
1547
1528
15049
151¢
1511
1512
1513
1514
1515
1516
1517
1848
1519
1520
1821
1522
1823
1524
1525
1526
1527
1528
1529
1539
1531
1532
1533
1534

J[ Y11,620 19«MAR=T3 13101 PAGE 36

pes404
228410
05412
298422
105424
2L%426

Po5430
205432
205434
P88 440

205442
205444
20545890
085452
AD5456
GB8460
PB5462

P85464
6085470

104642
164614
104640
122724
181771
Aoazas

124614
104622
gilaie?
a0AT764

112324
122704
pe1764
122704
2817584
124604
20n767

124642
228747

Ae3eLs

A21433
*2021¢

174166

peA216
PoBa42

A0a015

P1344

pUTASK!
JAUXTILLIARY PROCESSOR FOR INPLUT=OUTPUT COMMANDS

TCRLF$ PRINT2, CRLF tPRINT THIS CODE FOR CR+LF,

TASK41 GETC 1MO0VE TO NFXT CHARACTER

TASKXt SORTJ,ALIST,ATLIST JTEST FOR SPECTAL CODES (ENTRY POINT)
cupB 8212, CHAR tR=PARS AND = NOQT VALID HFRE 3§ IGNORE

RLNS TASK4 $COMMA, SEMI, AND CR WERE TESTED ARQVE
RTS RS tRETRN
t
TINTRY GETC tPASS PRECEST SIGN
GETLN tREAD FORMAT CONTROL NUMBER
MOV AC, FISk $SAVF CONDE
RR TASKX 1CONTINUE
'
TEUOTE MOVB (AXQUT)+,CHAR )BYPASS TRACE
CHMPB #CR, CHAR tREAD AND PRINT WITHIN QUOTES
REQ TASKX 3C,R,BNORMAL RETURN FROM ITASK!
CHMPR e, CHAR 1QUOTE=CANONICAL RETURN
REQ TASK4 1G0 SEF WHETHER THERE IS MORE
PRINTC $PRINT MATFERIAL,
BR TQUOT JREPFAT
’
TCRLF21 PRINT2, 69015 t#=2CR ONLY

BR. TASK4 _ $BUT EXTRA RUB OUT,



MAIN, MACY11,622 19eMAR®T3 13181 PAGE 37

FoceT, @02
1536
1£37
1538
1839
1540 JFLOATING POINT HANDLER FOR FUCAL=1{
1541
1542 tEXTERNAL DATA IS (LORD, EXP)(HCRD)
1543 $INTERNAL DATA IS (EXP)Y(HURUI(LORD)
1544 $ARITHMETIC NDPERATIONS ARE NIMBERED (le7}
1545 s THE. ADDRESSING MODES ARF NUMBERED €e71
1546
1547 07000 FMTa007000
1548
1549 aar00e FPGET=REMT+00 INPERATIONS
1559 Ap7r010 . FPADDSEMT+10
1581 a7029 FPSUBBEMT#20
1582 aAgTa%e FPDIVREMT+10 IDTVYINDF BY ZFRO KRROR
1553 ART240 FPMULBEMT+40
1554 ecerase FPPOWRFEMT+50 - INEGATIVE POWER ERROR
1555 227060 FPPUTZEMT#60 tEXPONENT FRROR
15%6
15%7 ee7e70 FPNORaEMT¢72 tFUNCTIONS
1558 207871 FPINTREMT471
1559 087872 FPSGNREMT+72
1580 fgTe73 FPARSREMT+73
1561 haTe74 FPNEGSEMT+74
1562 22707% FREADSEMT+73
1563 paTa76 FPRINTSEMT4+78
1564 aa7877 FZERSEMT#177 1120 TO 177 UNUSED
1568
1566 27200 FCODEREMT +2080 JCOMPUTED OPFRATYOW IN AC
1587
1568
1869 jJ284 TO 377 UNUSED
1579
15714 f00008! IPTR=l J@PTR
1572 [d-L o0 ¥ XPTR=2 gAUTO INDEX PTR RY TWO WORDS,
1573 PR3 INTOm) 18TACK
1874 2P0003 FROMu] 1 8TACK
1578 foeand THROUGH=4 I8 TACK
1876 2000685 TMMEDSS yDATA FOLLOWS
1597 P00206 REL®& fRELATIVE (ADDRe,)
1878 QT STACK=@ 1 ADDRESSING MODES
1579 egoee0 DIRECT=& sABSOLUTF. (FPADD # DIRECT,ADDR) (NONwP,I,C,)
15880 1"DIRECTHY AND WINDEX" ARE FOLLOWED BY COMMA AND ADDRESS,

1581
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FoceoT, ol
1583
1584 FOCAL=11 FLOATING POINT HWANDLER
1585
1586 B85472 412546 FEMT? ¥Ov 5, = (SP) $1SAYE ALL REGS,
1587 028474 P19%444 YOV %4, LIS '
1588  ¥@35476 210346 OV %3, =(SP) !
1589 Q28528 £17246 MoV %2, «{SP) 3
18599 Od5802 210146 MOV %1, =(8P) !
1591 025504 @10846 MOV 29, »(SF) ’
1592 0O0685es 0166208 300314 MOV 14(5P),TFup JPICKUP ADDR OF 10C, AFIER CALL,
1593 QK512 116725 177776 MOVR =2 (TEMP) , AT, tPICKUP CODEDR BYTE,
1594 Q85516 100201 RPY FPURE $TEST FOR CALCULATED CODFES,
1595 CGA%5920 810165 MOV AC, AL 1YES, USE THOSFE INSTEAD,
1596 #¥5522 113546 FRURES MQOVB AL, s(SP) 1SAVE A COPY OF 1T,
1897 205524 122716 320872 CMPB #1378, asp 1TEST FOR FUNCTION CALL
1598 Q25530 Ap3I4L2 BLE FLTDO 1SKIP ADDRFSS FORMATYIOW
1599 995532 042705 17777¢ BIC im1d, AL SLEAVE THE ADDRESS MODE BITS,
160¢ @6%5836 116505 Q208642 MovE TNADDR(AL) ,AL tMAKE TINDEX FOR ADDRESS FORMATION ROUTINES,
1601 Q05542 060527 ADD AL, BC $SETUP "PTR" AS DATA POINTER,
1502 #2%544 112201} FLTDOLY MOVB (PTR)*,AC $GET THE DATA (AE=AC)
1603 Q35546 112205 MOVH (PTR)+,AL 1LOW ORDER 8 BITS
16n4 Q085508 G@e3esS SWAB AL JLEFT SHIFT 8
1605 208552 105005 CLRB AL Favea
iamb6 9205554 011284 MOV &PTR, AH JHIGH ORDER BYTE,
1647 O@K556 111608 FLTDO? MOVB A3P, TEMP JLET!'S TRY THOSE CODES
1608 QO5560 Q16246 MOV PTR, = (SR} $1SAVE POINTER FOR PpurH
1629 ©(0@5562 @16792 174432 MOV HORD, RH 1SETUP THE FLOATING AC
1619 025586 Q16703 174030 MOV LORD, BL ' Tane
1611 9@5572 105003 CLRB BL Pase
1617 005574 126200 ASRB TEMP JAGAIN,
1613 Q95876 (0s20@ ASRB TEMP TMAKE AN EVEN TABLE ADDRESS
1614 005600 942782 177768 BIC $177761,TENP 1CLEAR LEFT HALF
1615 00US6a4 0024770 286126 JSR PC, GOPADDR(TEMP) 1DC THE OPERATION|
1616 P35610 O04787 980222 J8R PC, NORF JNORMALIZE IT,
1617 025614 230367 174002 mMov BL, LORD )BAVE RESULTS
1618 993620 010267 173774 , MOV BH, HORD Joene
1619 Q08624 £22826 FLTX) cMp (SP)+, (SP)e¢ $DUMP THE POINTER AND THE CODES
1628 00%626 APG474 BR PWREGS SRESTORE REGISTERS AND RETURN
1621

1622
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1624

1625

1626

1627 @0%632 025726

1678 PO5532 011600

1629 708634 210219

1630 @P8616 @16704 173754

1631 0Y%642 0003P3

1632 008644 110340

1633 V05646 110440

1634 005650 100001

1635 PU5652 005144

1616 0056%4 Q00304

1637 00R6%6 OP1762

1638 005660 104631

1619

1640

1641

1642

1643 905662 126

1644 905663 200

1645 905664 162

1646 005668 152

1647 005666 172

1648 005667 140

1649 905670 200

1650 005671 234

1651

1692

1653 ©PUS672 011002

1684 ©@0%674 062766 00092 0OARL6

1655 ©0%762 epeT20

16%6

1687 005704 062766 0800A4 GOAB16

1488 008712 Q10002

1689 088714 000713

1660

1661 008716 010602

1662 008720 062762 #OA022

1663 025724 @A307EY

1664

1665 008726 ©22222

1666 005737 @18266 000086

1667 @Q5734 @00743

1668

1669 ©P5736 016602 000022

167@ 008742 €20700

1671

1672 A98744 061000

1673 998746 010002

1674 0057%2 £OAT8)

PAGE 39

pUEPpUTH

PUTF} TST (SP)+
Moy B8P, TEMP
uOv BH, AIKMP
MOV RE, AH
SWAB BL
MOVER RL, = (TEMP)
MOVR AM, o (TEMP)
BPL, » v4
com AH
SWAR AH
REQ FLTX
ERROR+231412,412,

1ADDRESS MNDES

INADDR: ,BYTE  EMDIR =FLTDU1

"BYTE  FLTDOL=FLTDOUT
;BYTE EMIND eFLTIDOY
’BYTE EMTO w»FLTDOY
’BYTE EMTHR »FLTDO1
+BYTE EMIME «FLTDOV
"BYTE  EMREL eFLTDO}
WBYTE NOP eFL.TNOY

EMDIRE MOV QATEMP, PTR
ADD "2, 16¢SPp)
BR FLTDO1

EMIMET ADD t4, 16(SP)
MOV TEMP, PTIR
BR FLTDOL

ENMTOt MOY sP, PIR
ADD 122, PTR
8R FLTDOL

EMIND: OMP (PTR)+, (PTR)+
MOV PTR, 6(8P)
BR FLTDOL

EMTHRE MOV 22(SP), PTR
BR FLTLOY

EMREL! ADD RTEMP, TEMP
MOV TEMP, PIR
BR EMDIR+2

$ IGNORF RETIIRN FROM THIS QNE,
JGET THE POINTER BACK
3JSAVE HIGH ORDFR PAKRT

1COPY " (BEY" FNR SAVF AND TESTS,

JPOSTTION LOW ORDER BYTES,
Joena

§SAVE HALF OF EXPONFNT,

t TFST FQR ALL SIGN BITS,

L]
JCHECK HIGH ORDER EXP,
1 OKSRETURN
INOBEXP OVER 38}

tADDRESS FOLLOWS,
§"PTR" CONTAINS ADDRESS,

$ C(PTRY+4) IS THE ADDRESS ,
JSTACK HAS DATA

$STACK HAS ADDPESS

§DATA FOLLOWS

§C(TEMP)) TS ADDRESS = (TEMP)

'
sBYTES ARQVE MUST BE LFESS THAN

L

170 THE PC1 AND PICKUP nXx®
JMOVE PC1 POINTER PAST DATA,
tRETURN TO HANDLFER,

3 THEN
1COPY ADDRESS OF DATA,
1 INDEX THROUGH THE STACK,

) INDEXES THROUGH THE STACK,
JMOVE POINTER TO JOB,
1GO USE IT,

JAUTH INDEX THE POINTER
1COPY AND UPDATE PTR,
JCONTINUE,

JUSE JNB AS THE ADDRESS,
JCONTINUE

JCOMPUTE ABSOLUTE ADDRESS,
$USE THAT RESULT,
1G0 “OVE PC,

177,



RISLR
FOCGT,

1676
1677
1678
1879
160¢
1681
{AR2
1683
1684
1685
1686
16R7
1688
1689
1698
1691
1692
1693
1694
1695
16986
1697
1698
1699
1740
17}
1722
1723
1704
1745
1706
1707
1y08

J(I "Y11,62¢ 19wMARA7Y 13181 PAGE 40

Ba5752
208756
#esT60
QuK762
205764
225766
@vs770
285772
205774
226000

re6am2
286006
406012
2060290
266222
006224
206626
©e6039
26032
P26034

@pRTE"
[ ARTR N1
A1 546
212446
12346
710246
210146
f1o0n46
212667
RAP0B0

18706
205867
212737
712600
pL2601
n12682
212603
212624
712645
200002

JhARZ

173640

173632
173626
peei1eq

177560

PPOWFReFALT

PYRNODWNY TST
BNE
MOV
mMQv
MOV
MOV
MOV
MOV
MOV
NQPy HALT

WHONPS
P4RUP
%5,
34,
%3,
%2,
%1,
%8,
8P,

wHOOPS,
WHOOPS
1oy,
(SP)+,
(SP)+,
(SP)+,
(SP)a%,
(SP)+,
(SP)+,

»{SP)
=(SP)
=(5P)
=(SP)
=(SPY
«(SF)
WHOOPS

5P

R¥TKS
14
L3
%2
%3
%4
&5

JCHECK FNR POSER=FAIL OR AUTNaRESTAKT,
$IF NONeZERQ, THEN IT IS POWERwUP,

'

$5AVF Qes,

]

'
JFTNALLY SAVE THE STACK POTNTER HIMSHLF , ##
18TOP THF PRNCESSy FALL=THROUGH FOR FATLSAFE,

yRELOAD THF STACK POTWTER

$RESET THE SWITCH

JRESTORE INTERRUPT ENABLF AND SET READER RUn
4

H

!

)

L]
JRESUME PROCESS AND RESTORF THE STATUS,
LFEY) '

tFOR DEBUGGING WITH SINGLE STEP, (NOT REENTRANT)

JAUTOWRESTART
PWRUPI MOV
CLR
nov
PWREGS) MOV
MOV
MOV
MOV
MOV
MOV
PWRONY RTI
] TST
H MOV
] MoV

(SP)+
(8P)#, STATUS
=6(SP), PC

tMOVE POINTER
JRESTORE STATUS
JLET THIS INST BE EXECUTED, THEN TRAP,
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171@

1711

1712

1713 996036 PAR5TA2

1714 00604 GP1002

1715 Q06742 #5743

1716 026044 001452

1717 @26p46 @05367 173544
1718 QU852 0026303

1719 Q06084 MO6102

17120 06256 1024085

1791 06060 108372

1722 006062 @32702 @71777
1723 006066 001367

1724 006070 000261

1795 026072 @26802

17%6 006074 826003

1727 006076 009267 173514
1798 0806102 0462703 0830200
1729 006106 085502

1730 206110 102778

1794 906112 @e0207

1732

1733 0206114 B10167 173476
1934 006120 010402

1735 206122 019503

19% PP6124 0008207

13:181

PAGE 41

sNORMALIZE RFSULT AFTER DOING AN OPERATION,

NORF TST
RNE
75T
REQ

NORM23 DEC
ASL
ROL
RVS
BPL
BIT
BNE
SEC

NORMDt ROR
ROR
INC
ADD
ADC
BVS
RT&

GETFT MOV
MOV
MOV
RTS

2777177,

%200,
NOQRMD
AC,

AH,
AL,

RH
NORM?2
RL
NORMZ
Bk
RL
RH
NORMD
NORM2
BH
NORM2

BH
BL
RE
RL
RH

PC

RE
BH
BL
pC

JTEST FOR ZERD

JOBVIQUSLY THERE 530 SpTyT
ICHECK LDy PART,

PRESULT IS ZFRO|

yROTATF LEFT FOR THE TEST
$ TAKE CARE QF 2eNDONE CASFS1
10 1XXX Vs

12,2 TEST

11,100,XXXn?

pNO|

1 YESSNEG, POWER OF 2
tRESTORE TN PROPER PLACES,
Taeg

jron

$ROUND

tRETURN

1COPY THE OPFRAND,



WMATN,
FocGT,

1718
1739
17406
1741
1742
1743
1744
1745%
1746
1747
1748
1749
1750
1781
17582
17%3
1784
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1746

‘{ "Y11,620 {9eMAR®T3 13181 PAGE 42

2261726
228130Q
Vd8132
BaR134
226136
Va6140
#26142
006144

#06146
206150
206152
206184
206186
006160
226162
206164

006166
206172
ne6176
pe6200
006202

206204
226210
006214
806216

fo6114
ARs238
0p6222
AR6560
06426
206652
PAS63A
NeR254

3¢6366
A06330
206532
206556
2es%62
207542
an1a12
226356

262706
205067
05002
2¢5003
200207

116601
242701
206391
20017}

aaeanse
17342¢

20004
17771780

286146

OPADDRt GETF
ADDFF
SURFF
DLIVFF
MULFF
POWF
PUTF
NORX

FNADDRE TNTY
INTF
SGNF
ABSFF
NEGFF
READF
PRNTF
INTZ

MUTZy ADD 46, 5P
NORMZ1 CLR BE

CLR BH

CLR BL

RTS pc

NORX}? MoV 4(SP), AL
BIC Nelid, al
AST, AC
JMP @FNADDR(AC)

$FLOATING POTAT NRPFRATOR HAAMDLERS,

1FLOATING POTNT FUNCTLON HANNLERS

tDUIMP ISTGNSCOUNT#OLD RETURN!,

$LOOK WHO'S HERE!

$USE FUNCTION CQDES TC

§FORM WORD ADDRESS IN TABLE ARD
1JUMP TO THE FUNCTION PROCESSES,



LMATN,

MACY11,.620

FOCGT,B02

1768
1769
1711¢
11
1772
1773
1774
1775
1776
1717
1778
1779
1780
1781
1782
1763
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1798
1796
1797
1798
1799
1000
180}
18a2
1803
1804
1808
1806
1807
1808
tsad
1810
18114
1812
1813
1814
1818
1816
1817
1818

76272
¢¥6224
006226

006230
206232
206234
n96236
P06249
06244
006246
226250
2062%4
2062%6
206260
PU6262
008264
PR6266
P2s270
906274
Po6276
206300
606382
206304
206306
oe8310
PD6312
206314
Pd6316
296320
296322

206324
206326

2eR404
PR%40D
8604

poste4
221455
2085702
201726
n12708
161001
703410
822701
223423
206202
206003
ans210
nes30L
093173
822701
g02104
006204
206008
263281
203774
e062a2
296003
P03210
2668503
2858502
060402
200471

260118
P0A674

19=MAR®?3

1616

202036

177743

13101
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JFUNDAMENTAL FLOATING POTNT ROUTINES

SURFF! NEG
NEG
sBC

AH
AL
AH

JAL.IGN AND ADD ROUTINE

yIP A®2 , USE B
yIF B=Q , USE A

JSET ACEBX(A)=X(B)
fIF IXCAY=X(B)!»30,, USE LARGER OF X(A) OR X(B)

ISET AsA/2
$SET BmB/2

tIF AC=8, GO ADD

1IF AC>d, SET ACEACe=1)
1IF AC<@, SET ACmAC+!y

ADDFFi TST
BEQ
TST
BEQ
MOV
8UR
RLE
CMP
_ BLE
ALIGNBI ASR
ROR
INC
DEC
BGT
ALIGNA1 CMP
BGE
ASR
ROR
INe
BLE
ASR
ROR
INC
ADD
ADC
ADD
BR

ALTAKASs ADD
RR

AH
INTY
BH
GETF
#BE,
RTEMP,

.3”.'

Pe29,

AL,

AH,
ALGZA

RC,
GETF+4

<e,
L]
..,

A®=p/2)}

PSUBTRACT 1.0W ORDER,
$SURTRACT 10" CARRY,
$FINISH W/0 OVERFLOW CHECK

1TEST FOR A=@

JUSE B

}TEST FOR B=0

JUSE A

JCREATE FXP, POINTER,
JCOMPARE EXPONENTS

§AND S8AVE COUNT,

$TEST FOR POSSYBTLITY THAT
)A 18 TOO LARGE sUSE A,
1SHIFT DOUBLE B TO

1THE RIGHMT AND ADD TO

JTHE EXPONENT

1COUNT THE SHIFTS

$TEST FOR REPEAT (AC>2)

s TEST RELATIVE SIZE

}B IS T00 LARGE = EFFECTIVE ZERO A,
$SHIFT OVER

L YY)

JCOUNT SHIFTS

JREPEAT UNTIL EXTRA i DONE,

1GIVE AN EXTRA BHIFT

yT0 THE RESULT TO

1AVOID OVERFLOW, BUMP THE EXP,

JLEAVE RESULT IN B,

$ADD THE LOW ORDER CARRY

fFPINIBH W/0 OVERFLOW CHECK

JRETURN FOR NORM, ETC, OF SMALYL NIFFERENCES,

'
$CORRECT THE EXPONENT
§G0 COPY THE DATA



"MATH,
FOCGT,

1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1838
1836
18%7
1838
1839
1842
1841
1842
1843
1844
1848
1846
1847
1848
1849
1889
18814
1882
1853
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286330
706334
P96336
P06340
226344
206346
bv6352
PB6352
206354

#06356
206362
006366

206370
206374

206376
206400

006402
po64n4

pR6406
206412
206414
o646
2064208
206422
206424

212794
f25711
223407
?22711
283426
76202
236003
2285214
agai1nl

224767
712366
eg02e7

2627026
A2d611

287273
sae2a7

oe7272
aeaze?

216746
207873
2a7a71
2058726
100001
207074
222207

Zeieta

20221317

177610
coB010

goep12

173286

PFPINT (RE,BH,BLYS> (31,,HH)

INTH Y

INTGY

INTZg
INTX1
INTY}

’
ZERODM}
XABS)

XSGNy

XITRI

Mav
TST
BLF
CHMP
BLE
ASR
ROR
INC
BR

JSR
MOV
RTS8

ADD
BR

FPABS
RIS

FPSGN
RTS

MoV
FPABS
FPINT
187
BPL
FPNEG
RTS

HBE,

'31,!

PC,
BL.,

#12,
PWREGS

PC

PC
HORD,
(SP)+
Y

PC

AC
RAAC
TRTZ
BAC
TNTX
R
BL
RAC
TNTG

NDRMZ

By (5P)
pC

w(SPF)

PCREATE EXP, POLYTFK
JMAKES 8 INTO Aw

P INTEGER BiIT LFAVES

ITHE EXPONENT CORRECT,
NG CHANGE POSSIBLE NOW,
JBRING IN SIGN BIT LFFT,
PROTATE DP UNTIL

) THE EXPONENT CONTAINS
131 DECIMAIL,

!

1LEAVE ZERO RERULT

1CORY INTQ THE COPY OF "AC™
JRETURN ONE MORE LEVEL

JDUMP 1BH!, tRS!,1RS1,IPTRY, AND
1GO RESTORE REGISTERS,

§SIMPLE CALLS FOR SIMPLE FUNCTIONS

PSAVE SIGN
1ABS,

ICODRS!,
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rocar,002
1855 1 THE FOLLOWING THREE PAGFS CONTAIN
1886 JUPPMUL S, HFPDIVY, SFPSGNY , "PPNEG! ,, "FPABSY, AND WEPPOW!,
18%7
1858 1(2 WORDI#({2 WORD) MULTIPLY RONTINE
18%9 1 (TEMP,AC,RH,BLY#(AH,AL)=>(€,8,B4,RL) |AH,AL])
1860
10614
1862 906426 Q24767 a00382 MULFFL JS8R PC, SIGN 1COMPUTE SIGN QF RESULT ARD SAVE,
1863 906432 421655 REQ MULZ fRESULT TS ZERO IF A 18 ZERO,
1864 Q06434 006202 MDPO1 ASR RH Fose
1865 206436 0A2600) ROR BL Teve
18656 006440 123003 BCC w10 INO CARRYmxNQO ADD
1887 096442 060501 ADD AL, AC JUPDATE THF RESULT
1888 206444 Q05500 ADC TEMP Tass
1869 008446 A60400 ADD AH, TEMP Yoos
1872 006480 006000 ROR TEMP PPUT IT DOWN ONCE,
1871 ©@06452 o600} ROR AC Teve
1872 0O064%4 0208316 DEC Q8P jCOUNT BITS,
1873 026456 NA1)66 BNE MDP@ JREPEAT,
1874 006460 0210002 SIGND:T MOV TEMP, BH sCOPY THF RESULT,
1878 026462 218103 MoV AC, BL fene
1876 Q06484 162626 8us (SP)*, (8P)e JRESTORE THE SIGN OF
1877 206466 100293 BPL BDIVX yTHE RESULT,
1878 006470 003482 NEGX 1 NEG BH 1LEAVE A NEGATIVE RESULT
1879 ©@96472 005403 NEG BL ' Toss
1880 9206474 0Q0%602 S8C BH Toen
1881 9206476 062703 pod00Y BDIVXE ARD 1, BL JROUND
1882 Q206502 005502 ADC BH Teas
1883 0O0C65pP4 003726 ST (SP)+ tDUMP OLD RETURN ADDRESS (0OR DATA SAVED)
1984 0063506 210305 ALGZAY MOV BL, AL JCOPY RESULT
188% Q26810 010204 MOV BH, AH )JTO TEST STIZIE,
1886 P06512 100003 BRL ALGZB JITAKE ABSOLUTE VALUE,
1887 0O206%14 005404 NEG AH Pasae
{888 206316 0203408 NEG AL Yasa
1889 ©@06%20 025604 88C AH Tane
1890 006%22 021082 ALGYBt BNE 1 #6 JCHECK POR HIGH ORDER WORD NOT {ZERO,
1891 906524 0200308 SWAB AL JCHECK FOR LOW BYTE NOT ZERO,
1092 006%26 001621 BEQ NORMEZ $MAKE ALL ZERO RESULT,
18%) 008832 @o8287 RTS pC $AND GET BACK TO THIS LEVEL,
1894 ’
1898 ©£06%32 0102246 SGNF} MOV BH, e(SP) $3AVE HIGH ORDER PART,
1896 OP263%4 PO1783 . BEQ ALGZAm2 $8IGN OF EZERO IS ZERO,
1897 206536 012767 f00Q0% $17303%2 8GN1: MoV 41, BE sCREATE A PLOATING ONE,
1898 P06544 012702 040002 MOV 440008, BH Yoes
1099 ©06B%0 08503 CLR BL foes
1902 006552 0P8716 3T asp yTEST THE SIGN OF STACK FENTRY,
1901 ©065%4 000744 BR NEGX»2 1G0O TEST FOR RESULT,
1962 '
19n0Y 9206586 205702 ABgFF: TST BH P TEST B AND PUT DUMMY ON STACK,
19064 ©206%60 (06363 RPL SGNFe=2 1GO USKE OTHER BRANCH,
1908 Q08%62 004787 177702 NEGFF1 JBR PC, NEGX 1DOFS NOT RETURN HERFINUMMY On STACK,

19a6 !



"MAIN,
FOCGT,

1548
1909
1912
1911
1942
1943
1914
19458
1946
1917
1918
1919
1920
1521
1922
1922
1924
1928
1926
1927
1928
1929
1938
19381
1932
1933
1934
1935
1936
19%7
19138
1939
1940
1944
1942
1943
1544
1948
1946
1947
1948
1949
1980
1941
1982
1953
1984
1955
1986
1987
1988
1989
1940
1941
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296566
206570
006572

26576
206600
206602
206604
006686
206610
026612
206614
006616
266620
206622
206624
226626
206630
006632
096634
2066136
206640

A06642

226644
206646
206650
206684
206686
(44111
628662
PR6664
206666
206670
006672
206676
oans120
ede702
206704
ade 706
oR6710
CB2R7Y 2
Po6714
PAET16

205421
ags29]
eraT47

g891421
150503
2028602
220204
120403
163402
383261
223403
A6E503
223502
200241
A0610L
eesiop
20632)
gesie?
205316
221349
ova787

124638

2262p4
oe5291
022794
123426
9611372
018446
120423
201724
210246
221637
216746
212346
aL2em8
712601
712604
#25316
201672
A12446
P1B146
212546

B2aLle6

820047

172724

14 WORD)/(2 WORD) DIVIDE ROUTIAE
108,9,BH,BLY/(AH,AL)S> BH,RLjylAH,AL]

DIVFFY NEG AC
ING AC
JSR PC, SIGN

. BED DIVZER

DIFLY  SUB AL, BL
SBC RH
oMp BH AH
BMI W +10
SUR AH, RH
SEC
BR W+10
ADD AL, BL
ADC BH
cLe
ROL AC
ROL TEMP
ASL BL
ROYL, RH
DEC asp
BNE DIFL
BR RIGND

DIVZERY ERROR+201414,+14)

LEOT
JINTEGER EXPONENT CALCULATIONS

JTAKE DIFFERENCE OF EXPONENTS
JPLUS ONE,

JMAKE SIGN OF RESULT ABS, VALS,
JADD TEMP4AC, ADD WITH COUNTER
IDIVIDE BY ZERO!

JUSE A TEMPORARY RESULT

JMAKE A TRIAL RUN

JCONTINUE THE ILLUSION

}COMPUTE INTERMEDIATE VALUF,
JBRANCH IF NOwACTUAL CARRY,
JNNeGOSUPDATE HIGH
INORGORUPDATE LOW

JSET UP THE CARRY DATE FOR ROTATF
1SKIP

1DUMP TRIAL RESULT4CLEAR CARRY
JROTATE ALL

JROTATE ALL

JROTATE ALY

$ROTATE ALL

JCOUNT

JREPEAT THE LOOP

1GO DOCTOR THE SIGN

)

JDIVISION BY ZERO NOT ALLOWED,

POWFit ASR AH SREDUCE TO INTEGER
. INC AC 1COUNT SHIFTS
POWPY  CMP 1%, AC $TEST FOR RANGE OF POWER
BLO FERRO JOUT OF THE RANGE, FRACTIONAL
BNE POUWFY 1GO TAKE INTEGER PART OF A,
{3 AH, = (8P) 13AVE THE COUNT (COULD BE ZERO)
AMY FERRO $TEST FOR NEGATIVE POWER,
BREC sGN1 JINITIALYIZE MULTIPLICAND TO ONE
) MOV BH, =(SP) 1COPY THE BASE
POWS§ BEQ ZERODM 1DON!T LET FPMUL SEEX ZERO|
MOV BE, = (SP) $SAVE EXPONENT OF THE BASE
MOV BL, w(SP) PINTO ARGUMENT POSITION
POWDOL MOV (3P)¢, AL tRESTORE EXP, OF THE BASE
MOV (Sp)h Ac 'Ql'
MOV t8P)#, AN I
DEC Y1) 1COUNT ON THE STACK,
REQ RDIVYX IFINTISHEN]
MOV AH, =(SP) 1SAVF EXP
MoV AC, ={&P) ,Q.Q.
MOV AL, »(8P) I



"MATN, MACY11,620 19eMARe73
FOCGT, 002
1962 ©06720 024767 177122
1963 006724 0@4TET 177476
1964 006732 AAAT83
1965
1966 096732 104617

131018

PAGE 46w}

FERRN Y

JSR PC, NORM?2
JSR PC, MULFF
RR POWDD
ERROR+2081415,+15,

INORMALIZE FOR ACCHURACY,
IMULTIPLY ONCE
1REPFAT

!
$TO0 LARGE OR NMEGATIVE PN«FR]
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FOCGT,
1948
1949
1972
19714 1COMPUTE SIGN OF RESULT FOR MUL/DIV,
1972
1973 JALSO SAVE THAT SIGW ON THE STACK,
1974
1978 B0O6734 216246 SIGNY MOV BH, e (SP) tFIND SIGN OF RESULT
1976 NBA73I6 71754 REQ PQWS SRESULT IS ZERO IF B IS ZERO,
1977 206740 042716 27771717 BRIC #977777,a5p PAS THE XOR OF ARGUMFENT!S
1978 A26744 262416 ARD AH, RSP JSIGNS]
1979 $906746 260187 172644 ADD ARG, RE 1COMPUTE EXPOHNENT
1982 Q06752 £556p9 CLR TEMP ICLEAR THE HIGH SIDE OF MULeDIV
1081 0Q067%4 208801 CLR AC Fane
1982 906786 P12746 AAR01Y ‘ Mov #3L,, »(SP) 1CREATE BIT COUNTER
1983 296782 28792 TST RH JTAKE ABSOLUTE VALUES
1984 Q06784 Q428063 BGE W18 JTAKE ABSOLUTE VALUES
1985 AP8766 PO%4M2 NEG RH INEGATE R
1906 Q06770 005463 NEG AL JNEGATE 8
1987 A986772 005602 SB¢ BH INEGATE B
1908 ©B08774 205704 T8y AH ITEST SECOND ARGUMENT
1989 Q06778 002023 RGE o *10 JTEST SECOND ARGUMFENT
1998 007260 005404 NEG AH INEGATE A
991 007002 @O5485 NEG AL SNEGATE A
1992 207004 (0%684 SRhC AH INEGATE A

1993 0070086 208176 0G32084 JMP R4(8P) $1G0 BACK



WMATN,

MACY11,620

roceGr,80e2

1998
1996
1997
1998
1999
2000
2004
2002
2003
2004
2008
2006
2007
2008
2009
2040
2m41
2012
2043
2014
2018
2016
2017
2018
2019
202¢
2091
2022
2023
2024
2028
2026
2097
2028
2029
20390
2031
2032
283)
2034
2048
2236
203"
2018
2039
2040
2041
2042
204)
2044
20458
2446
inaT

2048

287812
207014
207020
aa1e22
f27024
207026
207030
207034
pO7240
ceTe42
227046
¢a7050
207032
207080
287062
ee7064
gerare
2070872
po7e74
287976
P07100
807102
@ev106

e07110
007142
207114
887120
00712¢
207126
207130
287132
207134
297136
207142
287144
07146
207180
707184
007180
207162
007164
207170

827472

nO%R48
012704
posTa2
223004
001431
927074
n62704
212701
203216
721127
2024114
203004
126727
002443
227048
764378
000763
LY AR
003208
205316
207048
acoond
een75s

208046
104604
012762
a12708
807e61
2878714
212146
P87874
a97901)
207040
cesiad
203367
205046
116616
212746
PRTEA)
0070458
20p016
207071

A225£34

A4

{9eMARRTS

00049

noepys
AB1616
000204

172943

n53146

g0

221612
peaseT

207102

P20836
177480

n62000

13104

200120

PAGE 48

pYFPRINT®

JFLOATING POINT OUTPUT CONVERSIOM FUNCTION

t [REsENTRANT!]

JFORMAT DATA I8 TAKEN FROM "PTIRY

JTHIS® PAGE PRODUCES A 7 DIGIT STRING PLUS LEADING ZEROS,

PRNTF 1

FLOSGNY

FOGO11

PTEN?

FOGO2t

TENG

FOGO3!

FOGO41

CLR = (8P)

MoV 849, CHAR
ST BH
BGT FLOSGN

BED roGod

PPNEG

ADD #15, CHAR
MOV #BE, AC
INC aspP

cMp QAC, 4
BLY F0GO2

BGT PTEN®2

CMPB 14HORD, #4120
RLY FOGO3
FPMUL G IMMED
864375,063146

BR FOGOL=2

TST QAC

BGT F0Go3

DEC asp
FPMUL+IMMED

4,%0000

RR FO0GO!

CLR »(SP)

PRINTC

MOV #FLARG, PTR
FPPUT+IPTR

FRINT

MOV AC, (8P
FPNEG

FPADD+IPTR
FPMUL&DIRECT,TEN

DEC TEMP

BGT FOGO4

CLR »(8P)

MOVE A6(5P), ASP
MOV 177400, (8F)
FRGET+FROMSSTACK
FPMUL+IMMED
16,062000

FPINT

CLOSE+STACK

INO MORE CALLS TO FLOAT,

POPEN PLACE FOR EXPONENT OF TEN,
ySETUP LEADING SPACE

1 TAKE THE ABSOLUTE VALUE

1PRINT SPACE FOR POSITIVE NUMBER,
JPRINT ALL ZEROS

JNEGATF THE NEGATIVE FLAC

JCREATE MINUS SIGN

$CREATE POINTER TO EXPONENT

JREPEAT

JTEST RANGE FOR Qw4
JEXTRA HOLF FOR CARRY,
$PRINT SIGN,
1SET TEMPORARY POINTER
$8ETUP 7D COUNTER
tROUND LSB AND SAVE
1GET THE DIGIT
$STACK RESULTS
tREMOVE THE DIGIT
Taan
JAND DG OUT THE NEXT DIGIT,
p)COUNT DIGITS
pAND TRY AGAIN
JOPEN SPACE FOR FORMAT DATA (VIA HPTR")
1GET DECIMAL PART OF 8%,0Y, (OLD "PTR"}
tADD CORRECTION FACTOR,
JCOMPUTE THE FRACTION
$SCALE STEP M0S, BY
1108,X2"7

Tone
tREBULT IS IN "AC®
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2050
2081
2052
2053
2084
2055
2056
287
2058
2059
2060
2061
2062
2063
2064
2048
2066
2087
2048
2069
2070
20714
2072
2073
2074
2078
2076
2077
2078
2¢79
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2098
2096
2097
2098
2099
2100
2101
2102
2103

227174
207176
207202
207206
207219
207212
207214
2087216
AB72290
0287224
287226
207230
227232
207234
207236
207240
207242
287244
207246
297289
507282
007254
0272%6
2972692
227262
287284
227266
0207272
227274

287276
007300
07302
207304
227310
207314
P27316
087322
227324
087326
207330
2071332
207334
207336
2907340
297342
A87344
207359
207384

20605
1186023
#16672
~an3py
s LapR
Ff1A3AY
Aa53a1
217104
n12708
220302
02001
L LY-T R
05703
eP1411
f60201
320361
032001
12301
20100
ga28al
Aiet100
pa2g014
208000
210004
208100
006308
712746
260816
r61600

208215
p0509
f21002
262718
9227158
2030@3
16272%
8027683
208728
220900
201768
221608
203373
8a1402
e052a2
aps201
204787
262706
Apas47

FARATYY
2nd2@

A0a0086

200016

g00004
200012

090012

20aga6
200924

$COMPUTE THE L,S,D, POSITION

TOGH

TOF:

MoV
¥OVB
MOy
rMp
BRGT
MOV
DEC
MOV
MoV
cMP
BGE
CLR
TST
BEQ
ADD
CMpP
BGE
MOV
cMp
BGE
MOV
BGE
CLR
MoV
COM
ASL
MOV
ADD
ADD

SP,
I5(s5P),
28(SP),

116,
RS,
e8P,

JROUND THE B,C,D!'S

TOTH

TOR1

T081

INC
CMp
BNE
ADD
cMP
BGT
SuB
BAR
T8T
od 2
REQ
cMp
RGT
BEO
INC
INC
JSR
ADD
BR

QRS
RS,
TO0R
e,
'la|!
T0S
'1”..
TOT
(RB)+
RS,
TOR=4
/5P,
TOS
1 ¥6
F
AC
PC,
24,
FIGO4

RS 1START POINTER
F 1COPY TOTAY NIGITS RFEQUESTED,
E IDIG UP THE NUMAFR OF INTEGER DIGLITS COMPUTED,
AL JCORRECT FOR ILLAGICAL REQUESTS
$OF DECIMALS > FIELD SIZF,
AC Tana
SACuFwq
CHAR tUSING E FORMAT?
P JINIT, SIX DIGIT OUTPUT,
F _ JENOUGH SPACF?

)SKIP TO YES,
INO, USE E FORMAT,
1ASK QUESTION

1YES, MOVE AHEAD, AOK,

AC 1DeE
AC t1F < D+E?

11,E, ENOUGH SPACE?
AC tANY DTIGITS VISIRLE?
P JMUST BE LESS THAN SIX,

IKEEP & IN P,
P §YES, ROUND TOQ D+F

IYES, USE P _

: tNO, ROUﬂD LEAD NIGIT,

AC §SAVE NO, OF AVATLABLE DIGITS

P = s{P+1) TO ROUND
JCOMPUTE WORD INDEX TO +5 ROUND,

=(5F) $INDEX FOUND
asp 1COMPUTE END ADDRESS
p JICOMPUTE 48 ROUND ADDRESS,

1FUDGE FACTOR

P )SPECIAL ROUNDUP FACTOR
ITEST FOR THERE ALREADY
oRY JROUND BY ¢4 (DON'T CHANGE THSI TO S))
RS JOVERFLOW CAUSE
1 18KIP IF OK
(R84 JCORRECT FOR OVERFLOW
JAND CARRY
JBUMP THE POINTER,
P 1TEST FOR ROUNDOFF START
1Go no 17,
RS $TEST FOR END,
tREPEAT

)SKIP IF NO CARRY ONE,
JUPDATE MEn
1AND FYELD SYZE,
FPRNT 1CALL DUTPUT ROUTINE
8P JCORRECT STACK
JAND RETURN T0 TOP LEVEL,
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rOCaT, 202
21m8
2106 JFIXED POINT OUTPUT FORMAT
2107 :
2148 2873%6 0103100 FPRNTL MOV F, P JUSE LARGER 0F FeD CR E
2109 207360 0R1433 RE® FLOUT 1TEST FOR FLOATING PNINT FORMAT
2118 297362 160400 SUR CHAR, P [COMPUTE INTRGFR PLACES REAUESTED
2111 727364 020002 CMP Pe LA JFORMAT OK?
2112 097366 002003 RGE FPRNTP 1YES, GO DO IT,
2113 #27317¢ 014240 MOV Fe P §SHIFT DFECTMAL POINT RIGHT
2114 007372 920203 cMp F, F IBUT NOT TNO FARI
2115 227374 003528 BGT FLOUT 1G0 USE YE' FORMAT ANYWAY,
2116 007376 00send FPRNTPI CLR CHAR 19
2117 007400 a20002 cmp Py F JTEST DISTANCE TO pOT,
2118 0207402 003014 RGT FIRY 9GO LINE UP A DIGIT
2119 007404 9A2%302 DEC E pCOUNT DOWN INTEGER DIGITS
2120 007406 0085304 DEC AC $COUNT DOWN STRING DATA,
2191 9287410 0024018 BLT LTZERO JPRINT TRAYLING ZERO
2122 207412 014504 MOV w(R5), CHAR $GET AN ACTUAL DIGIT
2193 097414 04767 000112 LTZERO1 J8R PC, PRNTY f1OR A REAL DIGIT,
2124 007420 00%30) pEC r PCOUNT DOWN THFE FIELD,
2195 007422 003446 BLE DXIT JBRANCH IF END OF DATA FORMAT,
21726 707424 005380 REC P j1COUNT DOWN NISTANCE TN DOT,
2127 007426 0401363 BNE FRRNTP JTHERE YET?
2196 007432 104486 PRINT+ |, JYES
2199 087432 A0a7s} BR FPRNTP 1CONTINUF.
21%0 ]
2131 @07434 020027 000001 FTRY:1 CMP P 'Y JPRINT AT LEAST @
21%2 (87440 003768 BLE LTZERO fens
2133 0227442 012704 177760 MOV 140e682, CHAR JOR A LEADING SPACE
2134 007446 020762 BR LTZERO Teun

2138
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[ Do

FOCGT

2137
2118
2119
2140
29414
2142
2143
2144
2145
2146
2147
2148
2149
2180
2151
2182
2183
2184
2185
2186
2187
2188
2189
2180
2161
2182
2163
2164

22745
287452
PRT454
#07440
?07464
287470
207472
#07474
207476
201500
207302
P0T824
227506
207912
2078146
887520
#0822
POTY26
287530
paT832
287536
287840

h1P246
pesanz
2127128
212793
2RATET
1245298
r12602
A32003
268402
124458
pan4nY
124453
104644
120427
201401
184604
174644
104604
a10204
2627064
104604
8080227

PR CESY B}
Azanay
177706

ae0144
320068

AoNe12

202060

sFLOATING POINT OUTPUT FORMAT

FLOUTY

PRNTS ¢

PRNTP?

PRNT21

PRNT1 1

DXITH

$END OF OUTPUT CONVERSION ROUTINES

MOV
CLR
MOV
MoV
JSR
PRINT+
MOV
BGF
NEG
PRINT#
BR
PRINTS
pIGTST,

. CMPB

REQ
PRINTC
DIGTST,
PRINTC
MOV
ADD
PRINTC
POPJ

E,

F

ki,

7,

PC,

e
(SP)Y+,
PRNTP=2

Im
PRNTP
‘e
109,
CHAR,
PRNT?2

1@,

PTR,
469,

= (SP)
P

F
FPRNTP
PTR

PTR

160

CHAR
CHAR

1SAVE POWFR 0F TEN FOR LATER,
1O, XXXX

Tous

tFIELD STZE

JPRINT KFIRST DTGIT GROUP

tE+e XXX

tLOOK AT EXPONENT AGAIN

1GO PRINT SIGN,

$CORRECT E TN ABSOLUTE VALUE
JPRINT SIGN,

tFALL INTD DYGIT PRINT ROUTINE,

Teeo
tPRINT 2 OR 3 DIGITS

Fana

) IGNORE FIRST ZERO,

Feo

IPRiNT 2 DIGITS FOR SURK
Tren i
tPRINT LAST DIGIT

Yase

Tees
$AND RETURN,



WMATY,

MACY11,620

roecgr, 002

2166
2187
21A8
P1A9
217@
2171
2172
2173
2174
2175
2176
21M
2178
2179
2180
2181
2182
213
2184
2188
2406
21R7
2198
2189
2190
2191
2192
2193
2194
2195
2196
2187
2198
2199
2200
2204
27202
2243
2204
2208
2208
2207
2208
2209
2210

821542
207546
PR7552
P97554
227560
207562
2087566

287970
207876
737600
227604
227606
207612
207614
207620
207622
207624
327626
207638
207632
227636
287642
207644
207646
027680
2076%4
207686
227669
207662

007664
327479

907674
207876

n16603
ne4767
225002
1224427
ae1002
PO4Te7
210246

132767
201417
120427
eo1014
ea7060
104614
ee4767
208701
1004014
o07e74
287071
a60116
2p7289
012702
p12681
10000)
nes4ni
212722
on%83a1
502402
POTR4Y
208774

#10466
10366

225726
see167

{9=sMAR=7Y

700014
ARaLIY

@Q0a56

A00134

gene2e
nenLAs
201612

oeeas2

201612
207064

227102

ocopnté
200814

13104

172033

178722

PAGE 52

J"FREAD"

JFLOATING POINT IAPUT COWVFRSIAN FUNCTION

t (REmENTRANT)

READF: MOV 14C(5P), AXOUT
JSR PC, NECONV
CLR PTR
CMPB CHAR, AN
BNE FI1G0Y
JSR PC, DECON{
FIGOtE MOV PTR, =(SP)
BITR #NALPHA,)SWITCH
BEOQ FIGO?
CMPB CHAR, (1) 4
BNE rPIGO2
rPPUT+DIRECT, FLARG
GETC
JSR PC, DECONYV
ST AC
RMY oA
FPNEG
FPINT
ADD AC, asp
FRGET¢DIRECT, FLARG
F1G021 MOV ¢PTEN, PIR
MOV (3p)+, AC
BPL FiGoE
NEG At
MOV STEN, PIR
FIGOEL DEC AC
BLT rIcosl
FRPMUL+IPTR
BR FIGOE
FIGOSI MOV CHAR,» 16C8P)
MOV AXOUT, $4¢8P)
rico4: TAT (SP)+
JMP

FLTX

§CTHIS CODF IS NNT REmENTRANT])
PCONNECT FTRST DIGIT GROUP

tSTART FRACTION COUNTER,

$DID IT FAD IN PERIOD?

INO, GO FINISH THE ANSWER

JCOUNT DIGTTS AND APPEND RRESULT,
JOPEN SPACF ON THE STACK

jJFOR NO, OF DEC, DIGIIS,

) FROM GETLN?

1YFS, LEAVE

1DID IT FND WITH "E®?

INO, GO EXIT

) YES, SAVE PRESENT RESULT

JREAD ON PAST THF '8!,

JREAD EXPONENT

JCORRECT FOR SIGN OF EXPONENT,
Tens

Joes

JMAKE AN INTEGER IN 'AC!

1SAVE EXPONENT AND USE AS COUNTER
tRECOVER VALUE OF DECIMAL FRACTION
JINITIALTZE CORRECTION POINTER
§TFST THE SIGN OF THE EXPONENT

11F »,CORRECT BY #,190

JTAKE ABS, VAL, OF THE EXP COUNT,
§IF +, CORRECT BY %18,

31D0 THE CORRECTION,

1LEAVE WHEN FINISHED,

JCORRECT FLAC VIA POINTER ON THE STACK,
JREPFAT UNTILL EXPONENT COMPLETED,

!

) INTERNAL DATARYES,

1COPY TERMINATING CHARACTER,
1COPY TEXT POINTER

JLEAVE VALUE

}TO BE RESTORED AT #PWREGS"
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FoceT
2212 .
2213 1CONVERT A GROUP OF NUMBERS,
2214
2215 047702 @a87a77 DFCONV?: FZER tCLEAR INITIAL VALUE AMD tag!
2216  24ATTE4 127477 se B cMPB CHAR, #201 147
2217 987712 Gei4rd BEQ nECcowny 1YES
2218 087712 129427 086202 CHPR CHAR, $202 1=?
2219 037716 w¢vipa2 BNF NECONI+2 INO
222¢ @27720 @oas1ai con ac 1 YES=REVERSE SIGN
22921 @37772 164614 DECONLt GETC $GET NEXT CHARACTER
2222 2237724 10%704 TETB CHAR JCHAR FOR !ITERMS!
29723 887726 12104 BMI pX1T $LEAVE ON THF TERMINATOR
2224 Q07738 1204327 Q00856 CMPB CHAR, Q'; 1 TEST FOR GROUP TERMINATOR
2225 9297734 021794 REQ DXIT fAND LEAVE 1F FOUND
2226 297736 134684 24102306 SKPNON, DETN tCHECK FNR NUMRER
2227 £07742 132767 200820 171861 BITR ANALPHA,SWITCH 1TEST FOR ALPHA AS TERM,
22928 2277152 ¢81673 REQ PXIT JICLEAR®YES, 1IF =1 THEN CAN!T BE KE=FORMAT EITHF®
2729 00771582 120427 0p6185% CMPB CHAR, &F $CHECK FOR SPECIAL FNRMAT
223¢ 987756 ©@21670Q BER DXIT Sone
22%1 B07768 042704 177740 RIC ¥e4d, CHAR JCLEAR HIGH ORDER BITS OF "A=Z" ASCII CODES,
2232 0887764 810446 DECOY1 MOV CHAR, ={SP) 1SAVE THIS DIGIT ON STACK
2233 937766 G12746 GDEB17T MOV $18,, w(5P) JLOAD INTEGER EXPONENT ONTO STACK
2934 2877172 207048 007182 FPMUL+DIRECT, TEN PMULTIPLY PRESENT VALUE BY (9
2238 247776 007013 FPADD+FROMSSTACK JADD IN NEW NIGIT
2236 210000 022626 CLOSE#STACK JREMOVE ARG, FROM STACK,
2237 210002 005202 DECON21 INC PTR 1COUNT . DIGTTS
2238 210004 200746 BR DECONY 1GO BACK FOR MORE,
2239 '
2240 210006 n42724 177768 DETNG BIC $e20, CHAR YUSE BCD PART OF ASCII NUMBER,
22.: 019012 001364 BNE DECOY 1GO USE THE DIGIT IF NON=ZERO,
2242 210014 0207048 007182 FPMUL+DIRECT,TEN JUPDATE PRESENT VALUE

2243 91co20 ev0Y70 BR DECON2 1REPEAT,



"MAIN, MACY!1,620 19sMARe73
FOCGT, 002
2245
2246
2247
27248
2249 :
2289 0100922 016784 171684
P2%1  41pp26 722784 177568
22%2° 019032 06p1420
22%3 210034 105714
2954 010836 124376
2255 @10340 116404 A00RA2
27%6 210paa  AE%277 171862
2287 01ngse Apa208%
2958
2989 A14A52 010446
2260 010834 018794 171554
2261 010060 108714
2262 010062 180376
2283 0210064 111664 000282
2284 91078 A12604
2265 010072 006205
2266
2267
2288
2289
2270 010074 016704 171938
2271 0iP100 100775
2272 210162 083167 §71339
2273 BiaiAe AROTSE
2274
2278
2276
2277 012118 413746 177882
2278 210114 121627 0909203
2279 010120 0601004 :
2280 ©10122 108167 171483
2281 410126 021003
2282 910132 124601
2983 210132 108267 17144)
2284 O1P1%6 OO%T8T 171474
2285 016142 100481
2986 010144 104645
2907 010146 0812667 {71464
2988 @101%2 090002

13104

PAGE 54

pRINCH" AND "QUTCH"

$USING

X133

XI33xs

XOUT1

LINDEV!

MOV INDEYV, CHAR
CMp #TKS, CHAR
REQ KITH

TSTR @CHAR

BPL .|'2

“ovB 2(CHAR) ,CHAR
INC RINDEY

RTS RS

MOV CHAR, = (8P)
MOV QUTDEV, CHAR
TSTB  @CHAR

BPI, o2

MOVB eSP, 2(CHAR)
MOV {SP)+, CHAR
RTS RS

AND OUTDEV! FOR B8=BIT I/0,

tEND HUFFER TO POINTER

pTEST FOR NEVICE

tLOw SPEFD

JWAIT FOR FLAG

fWAIT FOR XEYBOARD DONF FLAG
PSAVE INPUT RUFFER

PREQUEST NFXT

fRETURN FROM I/0 DEVICE ROUTINE,

)8AVE DATA

tLOAD POINTER
1TEST FLAG

IWAIT

pOUTPUT DATA
tRESET CHARACTER
)RETURN

JTHIS KEYBOARD. CONTROL I8 ASYNCHRONOUS

RITH}

JKEYBOARD INTERRUPT HANDLER

KINTt

KINT
KINT2:

MoV KIN, CHAR
BMY KITH

coM KIN

BR X133X

MOV QsTKBe2, w(BP)
CMPB e8P, 28)
BNRE KINTY

COMB cerLs

BNE KINT2
ERROR+201498,48,

CLRB corLe

ST XIN

BNT o4
FRROR+201+18,+18)
MOV (8P)+,KIN
RTY

JTEST FOR DATA READY,
$WAIT FOR INTERRUPT DONE
JRESET

t RETURN

JTEST FOR CONTROL=C

IND
1YES, CHANGE DATE
1THOY
1YES
sANY ROOM?
JYES

P INPUT BUFFER OVERFLOW,
JREAD DATA) CLEAR INTERRUPT DONE
J1CONTINUE



"MATN,
roeanT .ﬂ

229p
2201
2292
2293
27294
2295
2296
2297
2298
2299
2308
2321
23m2
2323
2304
2305
2306
2307
23108
2329
23110
2311
2312
2343
2314
2115
2316
2317
2318
2319
2320
2131
2322
2323
2394
2328
2326
2127
213128
2329
9330
2314
2132
213133
27134
23138
23136
2317
2338
2119
21a¢
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Plotsd
Pip1an
210164
alo1h6
ajeyTe
Aile1v2
1o174
A1e176
ALe2ap
aip2m7
Fip219
aLe212
21r214
P1e214
wle22e
100222
A1e224
“1p2132
@10234
A1m242
2{r244
10245
123%°¥1.1]
10282
210254

@18256
"10264
#le27o

210272
210274
p1e3en
a1A302

”127A8%
51?7’"2
*11246
1apunal
124643
ar1437
214246
1nR212
1255142
r12762
237003
FRTAIL
2RTa11
PfAS3158
121245
[ EENS
2262867
221004
126267
193092
aaTR61
rARTAR
205726
PE8726
eza2207

262767
@556
2e0002

egrans
nea427?
2072
AN@ART

TAIELR
A, A0,
A6A32¢ QA2
pRanA2 171366
poneal 171364

a0a4ae @ao010
nagane

A10278

1SOUARE ROOT FINNCTION <OPTTIONMALD

XS50Tt

cLaoue

RONTGO?

SQx1
SQUEND?

»Ov §BE, 23+

QY BFI.ARG4+2,PTR — -
wov APTR, = (5F)
RPT. Y
FRROR+201#17,+17,

REQ SQUEND

MOV =(PTR), ={SP)
ASEHR RPTR

ADCH RPTR

MOV #60320, 2(PTR)
FPGET+FROM&STACK
FPRIV4IPTR

FPADN4TPTR

nEe BRS

CMPR BRPTR, RRS%
RNFE ROOTGO

CMP 2(PTR), HWORD
RNE ROOTGO

CMPR 1(PTR), LORD#}
BRHTS sax
FPPUT+IPTR

RR cucy

TST (SP)+

3T (SPi+

PORJ

FPOINT TN FLOATING RESULT (3 «0ORDBS)

gPOTET TN TEMP STORAGE

1SAVE VAT IF FOR NEWTON'S

tTH8T FOR
s TMAGINARY REOTS,

(2 “oRNS)
LETHOD

$ARG AND RESULT ARF ZERQ,

$SAVFE NATHER RYTFE
JMAKF FIRST 2PPRAX,
Poen

Yrea

t4&KE SUCCFESSIVE

; APPROXIMATINONS,
Tony

1ARF, THE EXPONENTS
1EQUAL?

pNO, TRY AGAIY

s YES, TEST SO4E “MURE
tNG

JLAST TEST FNR FSQT(R)
'Q,.

JSAVE MEW ESTIMATE
)TRY AGAIN
JREPAIR STACK

JRETURN

JCLOCK CONTROLLER (STARTED BY FX(=1,177546,192))

) [OVERHEAD®30,3 USECS] <OPTIONALD>

CINTy

ADD 2409, CLKT
ADC CLKT#2
RTY

1COUNT 1/60@ SEC,
MILLISEC
PCONTINUR

$CLOCK TIMF=0FeDAY FUNCTYON IN 68THS (OR 58THS) OF A SECOND
1 [DVERFLOW AFTER 12,94 DAYS)

XFCLK1
CLXT}

FPGET+IMMED
427, 2+,
FPNOR
POPJ

JLOAD TIME

ITTHE=DF»N2Y [IMPURF=USKR TMDEPENDENT]

PEORMALIZE
JRETIRY



LMAIN,

MACY11,620

FOCGT,002

2342

2143

2344

214%

2146

2347 210304

2348 P1r3ng

2349 21¢312

2180 (A10346

2381 010392

2182 219324

?23%3 (0ia33e

7954 @103%2

2358 91¢334

23%6 2173136

2387 @10349

2358 21m346

23%9

2360

2381

7382 A12352
21036

2363 A1a36d

2344

23485

2366

2387

2358

2389 010362

2312 A1n3e4

2371 %1e3ke

2372 @101317@

23713 A1m372

23174 010374

23715 2183176

2376

2317

2178

2379 0Qlé4np

2382 010402

2381 0104md

2382 910406

2383 210419

2384 0le412

2348% @*i0414

2386

2272724

ArARIP]
P1r102
Z16112
722712
Ariend
n327132
2010014
208282
124614
174634
194602
aar167

712382
245522
110
ang

21m362
177559
177562
177554
177564
177514
177796
175614

210409
2016812
201632
701634
21634
PP1634
P21634
Pa16%4

{9=MAR=T]

167434
167436
177552

AR4200

718382
173102

ns2120

131014

a108304

251514

PAGE 56

3 #OPFRATE#3SPROGRAMMARLE [/0 COMMAND, <OPTIQMAL>

Z210LIST+10LIST

JOFIX: ASL AC JMAKE FVkxN
MOV TOPATCH=Z (ACY, PTR $1GET PATICH ADDRESS
MOV I0GO=Z(Ar), APTR 1STORE THE PATCH
CMP #PRS, BPTR 1HeS,?
RNF 100 1D
RIT $4200, R(PTR)+ PYES, 'BUSY! OR 'pouk!?
RNF 10Q 1YES
INC @=(PTR) gNNn, SET READER FNABLE,
I00t GETC 1LOOK AT NEXT TEXT CHAR,
PROGTOL SPNOR $GOTO NEXT LYTTER
SORTC,INLIST,IOFTX $ IFST
JMP PRNC JICNNTINJF THF LINE,
IOLIST:,
+ASCTY NRKPTLSH"
2 BYTE "]
ZEVEN
I0GO=,
PRS
TKS
PP8
il o
1.PR
171702 jUSE SRP IF USFR HAS N0 GT49s WRITING IN IT WON!T HURT
175614 )ADDRESS OF PDPet1d QUTPUT
JOPATCH=,
INDEYV
INDEY
QUTDEY
OUTDEY
OUTDEY
OUTDEYV
~ QUTDEY
l"*;o;



LMATN,
FoCeT, o

2388
23R9
?239¢
2391
2392
2393
2394
2195
2396
23497
2398
2399
24800
2401
2492
2403
2474
24058
2406
2407
2408
2409
2410
2411
2412
24143
2414
2445
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
24278
2429
241%9
24M1
2412
2433
2434
2438
2416
2437

(‘ ‘¥11,620 19«MAR®73 133181 - PAGE 57

#10416
710429
#10422
#10426
210430
712432
210434
#1436
210442
210444
810446
P13457
210454
?10456
212460
#10462
210464
210466
010470
210472
710474
210300
710504
210506
210512
710514
210520
510824
210596
710832
71r834
210536
QLAK4n
210542
210544
210546
210580
M10556

2locere

agTaT4
ARTAL5
1666801
AR4645
ea5002
ApTee3
27043
705737
fe2411
1116042
112716
286202
163401
126316
p25202
Aa7603
AnT043
27274
na7663
2072335
200005
207010
227235
soeend
AB7243
207010
205337
207243
207010
228122
002645
P27063
2a7043
207063
227043
207023
262737
222763

(A dd

ab22@7

an1616

1777117

#74000
210369

p68200

12111 1)
ee1616

plesee

egpoal

n4agae

pg1616

JFAST SINE,COSINFE <OPTIQNAL>

pSMAT,LE S1(¢12) wWORDS
ISIN(XI=SCOS(PL/2=X)
ICOS(4X)=BLCNS XY 4=C08(X)*2>+]
1CAS(X1S1=X™2/24X"4/24~X"6/120

t S1=X"28(1eX™2/12+X™4/360)/2
} T IwX?24(1=X 281 eX®2/382>/123/2

1 S1+Su{1+58€1+5/385/12V/2
FSING FPNEG
FPADD+IMMED

1660021,
OPFN+STACK
CLR PTR
FPPUT+INTO#STACK
FPMUL4FROM4STACK
TST R4BE
BLT FCOS2
MOVB aspP, PTR
MOVB ey, asp
ASR PTR
BCS . 4
ASLB psp
e PTR
FPGET+FROM4STACK
FPMUL4FROMSTACK
FPNEG
FPPUT+INTO#8TACK
FPRIV4IMMED

8,74068
FPADD+DIRECT,FLTONE
FPDIVIMMED

4,60000
FPMUL+FROMSTACK
FPADDDIRECT FLTONE
nEC (33:1
FPMULHFROM«STACK
FPADD«DIRECT,FLTONE
DEC PTR
RLT 8QX
FPRPUT+INTO+BTACK
FPMUL«FROM#8TACK
FPPUT+INTO+8TACK
FPMUL+FPROMSTACK
FPSUB+FROM&STACK
ADD "3,
RR FCOS4

62207
FCoS1t

FCNS21

FCo34:

Q4RE

FLTONE} 1,0400200

$SINEX)I=COS(PLI/2eX)
foss
tPI/251,570798
jUSE STACK A8 TEMPORARY STORAGE
sCLEAR COUNTER
§SAVE X
1TAKFE X SQUARENR,
1X®2¢125?
1 YES
1COPY EXPONENT OF Tun
128 IF FVEN
tPTND RESULT IF DIVIDED HY FOUR
j=e3 IF ODD
yze2 IF EVEN
1SET COUNTER
tCNPY RESULT
) S==X"?
Tane
JPUT 8 ON STACK,
) TAKE FIRST FRACTION
132
yCOMPUTE INNER EXPRESSION

$FIND ()

Teoa

IDIVIDE BY TW0 (EXPwi)
1COMPUTE LAST OF SERIES

Tese

JCOUNT MRECURSIONS!

tLEAVE WHEN DORE,
’F}ND cos”2
Taos
§SAVE COS8™2
1CO8™4
1CNS™4=C08*2

JMULTIPLY BY EIGHT,

tREPEAT

'
JICASTANT OF ONE,

(EXP=2),



LMATN,

MACY1t,628

FOCGT, 002

2435

2440

2441

D442

2443

2444

2445

2446

2447 *10564
2448 Pl0570
D449 210572
24%3 0210%74
24%1 Glo60a
2482 V10604
2483 P1e606
24%4 21pg1d
248§

2486 A10612
24%7 ©@17a16
2458 P1062¢
24%% Q10622
7460 010624
2461 @1P626
2462 010630
24R3 P10632
2464 ©17634
2465 210636
2466 0lA640
2467 01¢g42
2468 210646
2469 0lP680Q
2472 910652
2471 B1AGNe
2472 *10662
2493 A1rg64
2474 910666
2478 Q172
2476 010674
2477 9ie7en
2478 @iate2

016708
nA8715
nr1007
n62705
e20567
143771
nA8726
¢en2a7

104642
112504
104604
112504
100403
104604
1044%9
fes725
P1419
005745
112502
An4787
104454
112502
Ae4767
1245642
@1a5062
aar0n1
216702
2070876
184642
922525
gea736

19eMAR®T3

171056
avaetae

171246

#20123

176626

176616
236451

179734

205018

131014

PAGE 58

)SYMBOL TARLFE TYPEOUT RONTINFE <DPTIONATD

JUSED BY #TYPE#ASK#

gVIA 'ATLIST!

TRUMP: MOV STARTV,
TDUYDYg TST
RNE
ADD e,
TDUMP3t CMP RS,
BLO TRDUMP L
TST (SP)+
POPJ
TDUMP2¢ PRTNTZ, "8
MOVE (RS)*,
PRINTC
MOVR (RS )+,
BRMY o*é
PRINTC
PRINT+ ' (
TST (RS)+
BEQ TDUMP ¢
TST = (R%Y)
MOVH (RS )+,
|1SR PCI
PRINT+ 1,
MOVB (RE)+,
JSR PC,
TDUMP4! PRINT2, ")=
MOV RS,
FPGET+IPTR
MoV risu,
FPRINT
PRINT2, CRLF
CMP (R8)+,
aR

RY

aR%
THUMP2
RS
RQTTOM

CHAR

CHAR

PTR
PRNTS

PTR
PRNTS

PTR
PIR

(R8)s
THUMP)

sINIT PQINTER

$TEST FOR MULL ENTRY

$GO TYPE NAME, ETC,

IMOVF POTINTER

1TEST LIMITS

JTRY AGATHN

tBIIMP STACK ("TASK" RETURN)
ILEAVE #TYPE#SASK#

!

JMAKF COMMANDS!

fREAR FIRST TLETTER OF NAME
gAND PRINT SAMFE

tREAN SECOND LFETTER

§ IGNORFE SPACE

JAND PRINT

tOPEN PARENTHESIS

yALL ZEROS?

1YES

1COPY SURSCRIPT #1 AND TEST SIGN,
JPRINT SUBSCRIPT DIGITS,

JCOMMA

J1COPY LEFPTeHAND RITS AND

JPRINT SAMF

JCLOSFE PARE

sCOPY POTNTER,

tLOAD THE VALUE OF THE VARIABLE
$LOAD FORMAT DATA

1PRINT CONTENT OF FLAC

$PRINT CRLF AT END OF LINE
§MOVE POINTER TO NEXT ENTRY
JCONTINUE THE SCAN



MATN,
FOFG'!' .

2400
2401
Raa?
2483
2494
249b
2486
2487
2488
2489
24992
2491
2492
2493
2494
2495%
2496
2497
2498
2499
256¢
28571
2527
2523
2504
25725
2506

a(” “Y11,62¢0 19=MARe73 13181 PAGE 59

21704
a1oT10
7imr14
BnipTne
#10722
2108726
212730
18732
ni2734
217736
210740
#3108742
a1e744
212746
210780
212784

012702
7212705
nes767
Pe1402
a12712
a1i221
PA6104
130401
aesiel
an6121
fe61al
06112

PER3Ies . .

263387
211267
agn2a7

ao1682
reae14
178700

187654

172644

JRANDOM NUMBFR GENERATOR <OPTIONNALD

IFRAN() » A STATISTICALLY RANDOM, PSEuNOw=NOISE SHIFT REGISTER
1uTTH PERIODICTITY = 32767¢14),

JAVERAGE = ,P0A608

JRANGE = 41 TO =i

XRANS MOV ¥LSPR, PTR
MOV ¥14, RS
8T HORD tNON=ZERN ARGUMENT INITIALTZES
BEQ XROL
MOV $¥107654,aPTR
XROL 1 MOV APTR, AC
ROL AC
BMT Y
coM AC $X0R BITS 13+14
POL AC
ROL AC
ROL ePTR y (THANKS JOHN LARKIN!)
nEC RS
RGT XROL ‘
MOV aPTRs  HORD JRANGE IS +i=i
popJ
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FOCGT,RR2
2508
2579 JCHARACTER 1/0 FMUCTION <OPITONAL>
2517
2511 JECHR (=131 INPUT ASCILI
2512 IFCHREFQO) :OUTPIT ASCLT
2513 JNCHR(213,64+40A4,644ARB, =111 3 OQUT AND 1 1IN,
2514
2515 Q10A7%6 1024668 XCHMO3 EVAL,X
2616 Q10760 A@T871 XCHRy FPINT JFORM INT OF ARG, (ENTRY POIsT)
2547 A107A2 P10446 MOV CHAR, = (SF) 1SAVE NEXT CHARACTER,
2%18 21e764 B14104 MOy AC, CHAR tPREPARE Tn PRIMNT
2519 01e766 100406 RMT XCHR1 pBUT PERHAPS G0 READ,
D592  BLATTIA  18A61R nUTCH pouTRYT
2591 218772 012604 XCHARGS MOV (8P)+, CHAR tRESTURE NEXT CHARACTER
2522 210774 120427 apA214 CMPB CHAR, #214 JANY MORE? (T,E, COMMA?)
2593 Gliaen Ge1768 REQ XCHMQ Y YES |
258924 411902 2p0207 POPJ PRETURN
252% '
%96 Al1prd  1p4612 XCHR1t INCH JLOOX FOR TNPUT
2527 P11906 042764 177400 RIC #=499, CHAR y8eBIT ASCTII
25828 @11¢12 010487 170602 MOV CHAR, HORD 1SAVE RESULT
2529 Alip1s 012767 00001 170572 MOV $15,, RE ySET THE EXPONENT
2518 711924 0200762 BR XCHARG N
25931
2532
2533
?25%4
2535
2836 JEXECUTE USER FUNCTIONS!| <OPTIONAL>
2537
2538 $3ET Z=FSBR(GROUPNO,ARG)
2539
7840 011926 OR4887 1714682 XFrssrt  JSR RS, GTESTW tLOAD 'LINENO!
2%41 211232 005290 cLRr TEMP 12ERO SURSCRTIPT
9542 @11034 0Ge4767 173730 JSR PC, WHIPY JPREPARE AMPERBAND
28543 211848 010246 MOV PTR,; w(8P) §JSAVE POINTER,
2844 0211042 104660 EVAL,X 1SAVE ARG,
2545 @11044 0D7064 FPPUT+THROUGH+STACK JLOAD ARGUMENT
2846 2117046 010446 MOV CHAR, «(8P) ISAVE LAST CHARACTER
7547 ©C140%0 112724 a002is MOVE #CR,; CHAR sLOAD NEW TERMINATOR (C,R,),
o848 011094 0047687 173010 JER PC, n0+2 1DO THFE SUBROUTINE
2549 911460 G12604 MOV {SPY+, C(HAR JRRSTORE LAST RePAR,
2580 Q211062 012602 MOy (sP)+, PIR sDIG UP POINTER,
258y 011064 007001 FPGET+IPTR JRETRIEVE RESULT,

2852 011066 06267 POPJ $RETURN,



TMATNM,
rocar,

2554
2585
2556
2587

{‘ 7Y11,620 19«MAR®73 13181 PAGE 61

2588

2559
2540
2561
2%K2
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573

“11e72
#11272
#11¢74
211076
“li1oa
211102
211104
211119
211114
211116
a11124
211432

ARTATL
ANEIFY
224102}
212145
1748A%
Aa1671
1521AR8
12667
aa7e1?
716767
ABTA45
23207

176770
176772

aoAee1
165654

165650
%8aa11

172474
a50800

tA/D CONVERTER FUNCTION FCOR ADNIwid

1SFT ZAsFADC(GATIN,CHANHFRLY

XANCy

FPINT

AST. AC

RO AC

MOV AC, »(8P)
FVAL X

FPINT

RISR AC, 1(8P)Y
MOV (SPY+, ADCS
FZFR

MOV ADDB, HORD

FPMUL+IMMED, 17%6,50000
POPY

ADCS=176770
ADDB=176772

COPTIOKAL>

tREAD GATY AMD

tLOAD TT INTO THE AC POSITION,
'IQ.

JSAVE RESULNT

JRFEAD CHAKNEL NUMBER,
tMAKF TT AN TNTERKR,
JCOMBINE THE RITS

sLOAN TNTO STATUS,
JICLEAR 'FLAC!' AND DFELAY
$READN RESULT,

11/7102,4

$RESULT IN VOLTS,



WHATY,

MACY11,620

FOCGT,R02

2875
2876
2877
2578
2579
2580
28R 1
2882
2883
7804
25R%Y
2896
2587
?%88
28R9
259@
2591
2592
2593
2594
7895
2596
2597
2598
2599
2600
2601
2802
2603
2604
2608
2606
2607
2608
2609
2610
2611
2612
2613
2614
2618
2616
2647
2618
2619
2620
2621
2622
2623
2674
2625
2626
2627
2628

411134
AL1118
#11140
711142
811144
2l11s0
211182
211154
211156
11162
011164
811170
”11172
R11176
711200
211202
fi1204
211206

211210
11242

P11214
011220
f11222
211224
211226
211232
711234
011236
#11249
211242
011244
011246
711248
011252
211244
11256
811262
211264
211272
211lee
211302
211306
211314

211316
811329

PATATL
PegIng
Z10146
205046
122704
fe1e3l
124614
1200424
120427
1723414
120427
1010211
242704
Ane316
PORILE
P06316
o5m416
20n761

110113
00207

204767
AgT0e¢1
fnTaY1
aL0116
122704
061002
104660
ae7e71
?12605
212682
100426
pe302}
n11%5a8
2e%108
aq08a1
220127
aa10e7
2127687
n12767
apaz07
A18167
a1278"7
apezat

111501

P g

noeuyTo

15«MARe7]

n38214

noa062
2002867

177772

173434

200214

180000

140000
faBQ20

170312
nene1?

13101

178326
172316

174382

PAGE 62

JEXPFRIMENTAL FUNCTION

1EX( 1,BUSS, ANDR)

1FX( @,R1SS, ANDR,NATA)
1EX(=1,R185, ADDR,NATA)

XEX$

XEX21

XEMy

XEX2At

XEX3?

XEX41

XET:

XEXIT?

XER1

SOPTLIANAL>

FPINT

ASL AC

MOV AC, (3P
CLR =(SP)

CMPR ®214, CHAR
BNE XFX4

GETC

RMT XEX3

CHMPB CHAR, #60
BLO XEX2A

CMPB CHAR, #67
BHT XEX2A

RIC kel CHAR
ASL AsSp

ASL RSP

ASY, aspP

RIS CHAR. [sp
BR XEX2
MOVB AC, AR5
POPJ

JSR PC, GETARG
FPGET+IPTR

FPINT

MoV AC, e8P
cMPB 1214, CHAR
BNE XEX4

EVAL,X

FRINT

MOV (3P)+, RBE
MOV {(3P)¢, PTIR
BMTY XeL

RGT XER

Moy @RS, RS
com RS

BIC RS, AC
(of. 1] AC, 1100009
BNE XEXIT

MOV $140000,HORD
L ded's 29, RE
POPJ

MoV AC, HORD
MOV #17, RE
PORPJ

MOVB RRS, AL
BR XEXIT

tREAD RYTE
grANDE wnRND
JLOAD RYTF

pSAVE FUNMCTION CODE
1START AM"S ADDRESS

IMOVE 0Od,

JLEAVE IF TERMINATOR,
tTEST FOR RLPHA

JUSE. EXPRESSTON

sCREATE OCTAL ADDRESS

- e we we we

'
1LOAD
s LEAVE
'

|READ ADDR, VARIABLF,
sCAUTIONI BIT {5 IS SIGN RIT
pCOMMA?

JREAD DATA

JPUT INTEGER IN 'AC!
)GET ADDRESS

JREBTORE CODE AND TEST,

)LOGICAL HANDH

§ L]

] "

1IS IT =»327687

INo

§YESeIT T8 A SPECIAL CASE

)SAVE RESULT
1AS TNTEGER,
1GO BACK TO FUNCTION CONTROL,

tREAD THF UNTRUS
H



WMRIN,
Focaw,

2629
263¢
26131
2612

-

211322
211324
"11326

?2a7¢5
121731
1746313

4* TY11,622 19»MARe73 13131 PAGE 62«1

XELt

YERR

cHMp PC, RY
RLNAS XEM
FRROR+2v1+13,+13,

!
1PROTECT FOCAL
ROV

pDTSRALTONED RUS ALDRFSSES,



"MATN,

MACY11,622

FOCGT, 002
2634
2615
7614
2637
2618
2639
2640 211339
2641 711334
2642 211348
2643 211344
2644 211380
2645 2113182
?646 711356
2647 A113RD
2648 211366
2649 A11374
2680

2651

19«MARe73

#1133¢

#42706 AYA277
A18667 172312
Pi167ae 170344
P12701 QAARR64
75021

A20167 173332
1203774

12737 p102%86
212737 @234
23137 203070

13101

nRa109
pooie2

PAGE 613

RUFRFG=,

INTITs

BLC
MoV
MOV
MOV
CLR
CMp
RLO
MOV
MoV
JMP

#2771, 5P

5P, BOTINHM
STACKO+2,5P

#64, AC

(AC)+

AC, STACKO+2
W6

#CINT, ae#i100
#340, REIE2
REFNIT2

FREGT - WING OF TrXT BUFFER,

FONCF ONLY CODE,
ISET In XXT1509
tCopPY

§START STACK
JAFRN VECFTNARS

JAND STACK
JSETIP CLOCK POINTER

}BRob
3GO ERASF VARIABLFE ARFA AND START



LMATN,
FOCGT,0

2653
2654
2655
2686
26%7
7688
26%9
26460
2641
2662
2663
2864
?6A5
2666
2667
2668
2649
2672
2671
2672
2673
2674
2615
2676
2677
2678
2679
2680
26814
2682
2683
2684
2688
2686
26R7
2688
2609
2690
2691
2692
2698
2894
2698
2696
2697
2698
2699
2700
2704
2702
2703
2774
270%
2706

CNY11,620

19mMAR®T73

am1

13101

PAGE 64

+ IFDF GT42 1GT40 FUNCTIONS
3 HEDNEW#

yDNEYW WRTTTEY BY R, FRIENDENTUAT
JLAST FDYTy 2/25/13

JCOPYRIGHT 1972,1973 DIGTTAL FQUIPMENT CARPARATION
JMAYNARD, MASS #1754

} THE FUNCTIONS IN DNEW ENABLE THE FOCAL®11 USER TC DRAw ON A
) GT42,

sCONNITIONAL ASSEMBLY PARAMETERS

PASSEMBLING WITH NO PARAMETERS DEFINFD IN THE ASSEMBLY STRING,
tPRODUCES FOCALw»1{ WHICH WILL RUN IN AN 11/0%

1ASSEMBLING WITH GT4? DEFPINED PRODUCES AN BK FOCALWGT WITH NO

. tLPS FUNCTIONS

tASSEMBLING WITH GT4@ AND RT DEFINFD PROPUCES AN 8K FOCAL®RT
JWITH A RUFFER 1002 ¥YORDS LONG

JASSEMBLING WITH GT4@, RT, AND NOBUFF DEFINED PRODUCKES AN BK FOCALGT
pWITH LPS FUNCTIONS AND AN FSAM THAT DOES NOT USE A BUFFER

$THE USER MAY DEFINE STANDARD PARAMETERS IN HIS ASSEMRLY STRING
1BY DEFINING 'PARAMI IN THAT STRING FOLLOWED BY THF NEW PARAMETERS,
$IN THIS CASE, HE MUST DEFINE}

' KSILE THE SIZE OF CORE IN WORDS
1 DSIZE THE SIZE OF THE DISPLAY FILE IN WORDS
' TSILE THE SIXE OF THE TEXT PORTION OF THE DISPLAY FILE

1 IFr THE USER DEFINES GT4¢, RT, AND PARAM, HE MUST ALSO DEFINE
1 (IN ADDITION TO THE 3 PARAMETERS ABOVE)!t

' LPASIZ THE SIZE OF THE LPS BUFFER (IN WORDS)
$ASSEMBLING ANY OF THE AROVE WITH !TERM! DEFINED PRONUCES A VERSION THAT

$INCLUDES TERMINAL CODE

LENABLE AMA
LENABLE ABS
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FocaT, 282
2727
2708 '
2709 1 THE FOLT.QWING PARAMETERS DETERMYTF THFE SIZy OF PISPLAY FIWLE
2710 fRFLATIVFE TO FOCAL BY'FFER ARFA, THE PARTYION AF TUp ~TsPLAY
2711 gPTLE NEVOTEDN TO TEXT INTITATLY, AND THE TYPE OF FOCAL 10 PRODMCH,
?712 §THE USER WHO DEFINES 'PARAM! IX THE ASSKMRLY STRING NIIST MEFIVE
2713 JALSO EACH CF THF PARAMETERS DEFTNED pELNE,
2714
2718
2746
2747 AR2 + IFNDF PARAMS 8K DEFINITIONS, DEWAULT DEFIRITIONS
2718
2719 20000 KS1ZF=23A00 J1CORE SIZE (2000a3BK «ORDS)
2720 203 LIFDF  RT 11F L.PS CODE
27921 004 LIFNDF  NOBUFF  ¢IF FULL SUPPORT
2722 DS1ZE=4000 18ET DISPLAY FILF SIZE
2723 LPRSTIZ®1762 1108@ WORD INPUT BUFFFR
2724 203 LENDC
27925 204 LIFDF  NOBUFF yIF NON®BUFFERED SUPPORT,
27%6 NSYZERRQQ0Q s MORF ROOM FNR DYISPLAY FTILFE
2727 1.PRSTZ38 gNO AUFFFER
2728 203 pENDC
27929 an2 »ENDC
2730 203 JIFNDF RT tIF NO LPS SUPPORT, PRODUCE FOCAL=GT
2731 pR5300 NSTZEESIAY $WITH LARGE DIPSLAY FILE
2732 20000 LPBSTZEQ JAND NO BUFFER
2733 %02 LENDC
27%4 703000 TS1ZEm3004 ‘JIN ALL CASES PORTION OF DYSPLAY FILE DEVOTED
2735 3T0 TEXT INITIALLY }
27136 anl LENDC
2737
2738
2719 ' VIFDF K4 14K DEPININTIONS (DEFINE PARAM +THESE VALUES IN ASSEMBLY STRING)
2740 y KSTZER13000 1CORE SITE
2744 ) PSTZESL0GG0 $DISPLAY FILFE SIZE
2742 ' TSIZERTOR )TEXT FILE SYZE
274) ' LPRBIZEQ LIPS BUFFER (NONE)
2744 ' LENDC
2745
274¢
2747
2748 A
2749 JTHE FOLLOWING RECALCULATE STZES TO MAKE THEM DIVISIBLE BY LOCS
2750 JWHICH CONSIST OF 6 BYTES EACH
27%4 201628 DSIZEEDSTZESDSIZE/S
27582 212876 DDSIZESDSIZE#6. JFINAL DISPLAY FTILE SIZE
2783 ge100¢e TSYZERTSTZE4TSIZE/6
27%4 226200 TTSIZERTSIZE®S jFINAL TEXT PORTION
2768 737170 KKSIZESKS51ZE4KSIZEw1d  JFINAL CORE SIZE
2786 223124 FNABE3L24 JENABLE RITS+INTFNSITY 4
27%7 } THF FOLLOWING DEFINE GT4@ INSTRUCTTONS USED RY DNEW
2758 164000 DNOP=164000 1DISPLAY NOP
2789 173400 DSTPN173480 )DISPLAY SToP, WITH INTERRUPT

2760 160000 DJIMPR] 68800 JDISPLAY JUMP(DESTTNATION FOLLOWS IR FILE)
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FoOCGT,
2741 114000 nPTZ114063 IPOINT MODE
2762 12p800 RCHRE1GOARA JICHARACTER MODW
?27R23 117802 RYFC=110020 tLONG VECTNAR &“0DF
2764
2785 eep21y RTPAR=211 tA RIGHT PARFWNTHFSTS
2766 PreaL2 1.F=12 $LINE FEED CHARACTFER
27487 Arer1s CR=1S% JCARRIAGF RETURN
2768 AgoOn7 RELL=SY $1°G RINGS THE RELL
2789 REPOOA LOC=TEMP JMAKE LOC A GENERAL REGISTER
27178 1046K0 EVALIS124400+260 $TRAP TO LEVALUATE NEXT ARG
2171 104614 GETCHR124400+4214 JGRT NEXT CHARACTER FROM FUNCTION
2712 3 GT DEVICE REGISTFRS}
2773 172008 GTPC=172600
2774 172002 GTSTAT=LGTPC+2 1GT STATUS
2775 172004 GTXSGTSTAT+2 JGT X COORDINATE
27176 172906 GCTYRGTX+2 1IGT ¥ COORD
2977 1772404 CLKIN=172404 1LPS CLOCK STATUS
2778 176400 ADIN®LT70400 JLPS A/D STATUS
2779 1704042 LEDOUTEANIN¢2 JLPS BUFFER AND LEN NUTPUT
2780 178406 PRESET=172406 $LPS PRESET REGISTER
27814 opR134 CLXADR®Y34 JLPS CLOCK INTFRRUPT VECTOR
2782
2743 APR320 STPADR=}2¢ JSTOP INTERRUPT ADDRESS
2704 app300 TENADR=300 1TEN INPUT VFCTOR
2785 175612 TENIN®17561@ ) TEN INPUT STATUS
27R6 1754614 TENQUT=175614 1TEN QUTPUT STATUS
2787 2324 LPADRESTPADR#4 tLITE PEN TN, ADDRESS
2788
2789
2700 ' YMACRO RESUME JRESTART THE DISPLAY,
2794 ’ MOV #1,08GTPC IBY TRYING TO MOVE A { INTO CTPC
2792 ? ENDM
2763
2794
2749% 211339 WSINIT $NEW INIT CODE
27606 211333 213766 00173140 MOV S8TACKO+2,8p 1SET UP STACK POINTER
2797 211334 012701 030084 MOV t64,AC ~ $GET START OF VECTOR AREA,
2798 211349 205021 CLR (AC)+ $AND CLEAR UNTIL,
2799 011342 022137 681710 cMp AC,S8TACKO+?2 $BASE OF STACK
2800 P1lil4e 103774 BLO o6
26801 B113%0 ©12737 0108256 008100 MOV SCINT, @100 $ INSERT CLOCK VECTOR
2002 Q113855 212737 000345 AAG1A2 MOV #340,800102 tAND STATUS
2803 211364 012737 024634 000320 Moy #STPINT,@#5TPADR 1STOP VECTOR,
2808 11372 412737 08P34D MPE322 MoV $340,083TPADRA2
2805 011400 G127V7 024526 0060324 MOy SLPINT, @#LPADPR $LITE PEN VECTOR
2006 ©11406 P12737 AeA340 0B0326 MOV $340,88LPANRS?2
2847 292 “IFDF  TERM pIN TERMINAL SET'P,
28 B1l1414 212737 223116 0003R0 MoV PTENINT,R¥TENANR y)SET UP TEN INPUT INTERRUPT
2009 011422 212737 AAAYAD  BGA3IA2 MOV #349,84TENADRD
2010 opy LENDC
2811 "R2 JIFDF  RT 1IF 1L,PS BUPPNRT
2812 MOV 1CLKINT,a¥CLKADR 1SFT'P CLOCK INTERRUPT
2043 MOVy 2340,@3C1LKADRY?2
2814 201 +ENDC
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FOCGT, 802
2R1S 7114317 AR4TIRT  A231k6 JSR PC,INITD 16O SET UP DTSPLAY FILKE AND
2816 $11434 QARL3T  oglate JMP REFNIT? yTHEN GO START
2047 tHNBFRVFR, KRASFV ERASES TH¥ JIMP AEINTT2
2R1R PHREFART 1T GFETS TO EXHECITE, FOCAT STARTS ArY=AY
2819 JENT HOW?
2092
2821
28722 n2102 (=STARTX446 JCHANGE FOCAL'S HELLO,
28923 282102 194443 144443 1TH # SIGN
2824
2895 ST IR JSKINT sCHANGF KEYBOARD INPUT ROUTIVE
28%6 817112 213746 177562 MOV RETKS*2, = (SP) 1GET CHAR
2897 210114 121627 0pR283 cMPRB B8P, #2413 ITEST FOR ™C
2828 @1m12¢ 0Q1AR6 BNF KINT3 BL)
2899 912122 16%137 Q01601 COMB CCFLG 1YES, UPDATE FLAG
2838 210126 021005 RNE KINT4 PTHO?
2091 21g131@ 004737 923166 JSR PC,INITD 1YFS RESFT SCRFEN,
20312 210134 1pdp0d ERROR+208140,40, $AND FOCBL
2833 2101316 10%237 aAG1681 KIKT34 CLRB CCFLG
28%4 0Q1Mm142 Pe%5737 AG1636 KINT4: TS8T KIN PANY ROOM?
2095 010146 O0PN1Y7 024472 JMp TSTERR 1G0 N0 EXCESS CONE
28%6
28%7
2818 B2 VIFDF TERM 1IF TERMINAL HOOXUP,
289 10110 LEKINT 118T GO CHECK FOR ®F ANL ®T
"R40 910112 0POR137 02%@16 JMp K
2041 a0y LENDC
2842
2843
2844 202016 +BFERR2+44 $ON ANY ERROR,
2048 202016 QE0137 224504 JMp RESETD JRESTART THE DISPLAY
2846
284"
2848
2949
2880
v1-1.§1
2892 TLLLYY NUMP=24 JSTZE OF ADDITION TO FUNCTION LIST
2883
2884 562 Virpr  RY $FOR LPS ADDITION
28%5 NUMFRNUMF+14 Y INCREASE THIS SIZF
2856 1.3} LENDC
2887
2888
2889
2080
2681
26862
2843 201718 .BSTACKO#2
2984 020171@ 001024 ERT 11088 NUNF fSHORTEN STACK IN OVERFLOW ROUTINE
2885 oP1024 «B112@»NUMPE §INSERT MEY FUNCTIONS
2846 00G10924 0ARAAGQ S RO 1END NELTMETER
287 GE1026 GORM00 P A

2868 202 2 IFDF RT tLPS FUNCS
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FocerT,
2869 XTIC JIFTIC(ARG) =RETURNS OR SETS TIMF
2870 14047
2891 XSAM PFSAM(CHAY) =RFTURNS A/L 0 CHANHETD
2872 14p01
2873 YLEDR PENUMN(ARG) =[,NADS LEDS WITH ARG
2874 13630
2875 el LENDC
2076 291030 #2413 XCLR JFCLR() =CTLEAR GRAPHICS F1IE
2877 Q21932 M13462 13462
2RT8  AB1034 (A24064 XLp IFLPLLOC) mRETURNS LAST LP HIT(DUMMY ARG)
2899 @31p36 AA2T4A 2740
288¢ 901040 724004 XYeo IFYCO(LOC) =RFTURNS Y COORD OF LOC
2881 ©21042 M14153 14153
2082 201044 (24009 X0 JEXCOCLOC) «RETURNS X COORD OF LOC
2883 901046 014133 14133
9804 0AB1050 023700 XDTS tFDIS(LINE, INT,BL.INK,LP)

2885 B2172%2 013467 13467 ) =SET HNDE NF NEXT ENTRY

2886 001054 223364 XTXT JFTXT(LOC,ABCD) «INSERT UP TO

7887 ©01456 M14164 14164 14 CHAR,S OF TEXT

2RAR OBIG6S 023514 XSKP JFSKP(LOC [,1.0021) ~INSERTS A JMP
2899 PO1062 (14054 14654 1ITO LOC2 AT LOC OR TO TEXT IF NO LOC?
2090 001064 723274 XSKET JFSET(LOC,X,Y)=INSERTS INVIS ABSO,, POINT
2891 001066 A14p30 14030

2892 Q01072 223264 XPT JFPT(LOC,X,Y)  eINSERT VIS, ABS, PT,
2893 291072 @A2764 2764 v

2004 0810674 023254 MOV JFMOV(LOC,X,Y) = wIMSERTS INV, VECTOR

2895 421476 P131742 13742 :

2896 A01100 029244 AVEC IFVEC(LOC,X,Y) «INSERTS VIS, LONG VECTOR
2897 @21142 014067 14067

TLT] tIF 80, OUTPUT LINE NUMBERS, ETC,

2899 221774 GSIZE=1774 §STZF OF NEW GT4@ CODE

2900 ULl TERSIZRD

2904 FRAARE LPSSTIZm0

2982 en2 LIFDF  TERM $1F TERMINAL CODE INCLUDED,

2903 A2e180 TERSIZ=180 JDEFINE ITS SIYE,

2904 an2004 GSTZE=GSIZE+1¢ JAND ALLOW FOR TERMINAL CODE IN MAIN

2908 pal pENDC

2906 %82 »IFDF  RT 1IF LP8 FUNCTONS IN,

2907 203 L IFNDF NOBUFF )IF FULL SUPPORT,

2948 LPSSTZR48D JDEFINE ITS SIYE,

2909 on2 L ENDC

2910 203 LIFDF  NOBUFF JIF NO BUFFER SUPPORT,

2911 LPS3YZR259 1LESS CODE USED

2912 202 WEXDC

2913 LPSSTZeLPSSIZ4LPRSTZ4LPBSIZ JADD IN THE BUFFER

2944 GSTZFaGSTIZE+10 JEXTEND MAIN CODE SIZE

2915 aoy LENDE

2916 72154 FSYZFuGSIZE+TERSTZ4LPSSIZ }STZE OF DNEW

20147

2018 223016 DBOTaKKSIZEnFSIZE#DDS1ZE JEND OF FOCAL®CORFE, STZF=LOADKR STYZFeFNEw
2919 PO16%2 .=ROTTOM ITHE GRAPHICS FILFE STARTS WHFRF FOCAY Funs
2999 MB16%2 P23014 PBNTe2

297%%

29%2 n25172 +8DROTHFBIZE 1DTSPLAY FILE FOLLOWS FUNCTIONS
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FocGr, 002
2923 225172 173664 DFILFEE  ,WORD 1736682 IGRIGINAY, STaTUSE NOTITALICS, Glowx
2924 $AND STOP
7925 25174 1317124 WWORD DPT+FRNAB JPOINT MODF+ENAKLE BTYTS
2976 025176 Qeanme L WORD o 1SET START OF GRAPHICS IN (¢,:)
2997  @28%202  AanRpR SWORD 1
2928 225202 114000 LOCHe LHORD NPT J5TART OF USFER PILF) STARTS ®ITH POINT
2929 #25204 POAARE JWORD A tUSKR MAY CHAMGE IT
2939 25206 QAGRAD JMWORD @ JLTIGHT PEN HITS SHOW UP Th TMESE CO0=
2911 JORDINATFS,
2632 6252164 16p@0e JWORD  DJMP JINITIALLY, JUMPS TO TFXT FILE FOLIOS
2913 725212 #31772 JNORD  TEXT
2934 231772 LBLOCO=6+DDSTAF=TTISLIZE  JLEAVE ROOM FOR GRAPHICS,
2938 231772 117124 TEXT JWORD  DPT+ENAB JAND START TEXT WITH PT, AT (¢,708)
2636 0131774 @aeape LWORD &
2917 231776 AP1368 pWORD 1368
2918 032000 1008000 L WORD  DCHR 1CHARACTER MODF
2999 ’PILF EXTENDS UP INIO TOP OF CORE, KENDS WITH A STOP
294¢
2941 ’ THF FUNCTIONS START HERE, WHFRE FOCAL STORAGE ARFA ENDS
2942 023166 LENBOT+TFRRSIZ+LPSSTE JMAIN CODE STARTS AFTER LPS AND TERMINAL CODE, IF ANY
2943
2944
2948 JINITD SETS UP THE DISPLAY FILKE EACH RESTART
2946 323166 0912737 025202 @246%6 TINITDI MOV $L0CA,LPLOC 1SET LPLOC TO LOC@
2947 023174 @85037 0824662 CLR MONE
2948 P02 LIFDF  TERM tIN TERMINAL HOOKUP,
2049 023200 085837 0923156 CLR TOHOST 1CLEAR FLAGS, START IN FOCAL
29%8@ a0l LENDC
2993 ae2 LIFDF  RT tFOR LPS,
2982 T8T DTIME yI* TIMER @,
29%3 BEQ NOLPS JDON'T WRITF INTO DEVICE RFEGISTER
29%4 CLR #ICLKIN JE1L.SE, STOP CLOCK,
2958 CLR DTIME 1AND CLEAR TTMER
2986 a1 WENDC
29%7 2231204 405017 024664 NOLPS: CLR STPFLG JLET DISPLAY STOP
2988 923213 @12700 @28282 nov iLoceé,Loe $PTR TO DISPLAY FILE
92989 223214 212720 11400¢ MOV ¥DPT, (LOC)® JSTART WITH A PT INSTR,
2948 ©23220 0050720 CLR {LOC)+ 1(@,8) COORDS
29081 223222 005020 CLR (LOC)+
2942 223224 912737 831772 024866 MoV $L0CA=44DDSIZESTTSIZE, TXTPTR JLEAVE CFLLS FOR GRAPHICS
2963 923232 024737 024144 J38R PC, TJUMPS JFILL GRAPHMICS FILF
2964 023236 094737 824362 JSR PC, TCLEAR JSET UP TEXT FILF
2945 g4ITH JUMPS TO TEXT FILE
2966 JAND START DISPLAY
2967 8231242 008207 RTS8 PC gAND RETURN TO START CODFE IN FOCAL
2968 JTHE 4 GRAPHICS FPUNCTIONS: ALL USE THE SAME CODE T0 PICK UP
2949 4 THE CORRFCT LOC,S AND COORD,3 AND TO
291¢ ? TINSERT THEM,
291 JFVECY VISIBLE VECTOR
2972 £23244 052737 11A0A8 024662 XVFCi: BIS #DVEC , MODE JMODE MAY CONTAIN MODES PUT
2973 $THERE BY ¥DIS
2094 £23252 0800414 BR VIS $1GO SET VISIBLE RIT
2978 tFMOV, INVISIBLE VECTOR
2956 ©235254 652737 1i00Fd ©245662 ZMOVi  BIS SDVEC,MONE $ALSN TONG VRECTOR
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FOCGT,

2977
2978
2979
298¢
2981
2982
29813
2984
2905
29RA
2987
2GR8
29R¢
299@
2991
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A212A2

#29264
023272

223274
223302
723304
723312
023314
#23320
729324
#23330
023334
223340

2eeda14

"852737
AARA04

~52737
nragnq
712737
paG4an
pasest
opsenTI?
"1372@
reaT37
ApATT
20a137

114208

114440
A4Q302

n24669¢
n24176
N24662
#23344
A233144
#24312

(24662

224662

P24669

1FPT,
XPT3

I¥SET,
XSKT?

Viss

INVe
GRALLY

RR bR
VISIRLFE ARSOLUTE PaIwYy
RIS NPT, MODK
BR 18
INVISIRLE ABSOLUTF PLINT
RIS ENPT,MODFE
RR INY
MOV #4PAAQ,HIBYTS
RR GRALL
cLRr HIBITS
JER PC, LACGO
MOV MONDE, (LOC )+
JSR PC,PLUGCO
JSR PC,PLUGCD
JMP RETNEW

$BUT INMVISTARLE, DONIT SKET RIT

JHIBITS ALREADY CLEAR, BUT MAKE SURE
1GET LOCATION OF ST CODNRD (MO STOP)
JSFT MODE

$PUT X COQRDINATE INTO FILE

tPUT Y COORDINATF Iw

JRETNEW STARTS DISPLAY AND EXITS
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WMATY,

FOCGT, 222
2943
?29Q4
294Q%
2004
29497 2231344
26998 F23346
2989 7221352
roe 223352
Jopy A233154
Ipn2 42313160
ra3 223342
1r24
1pn8
Jeas
rpY
Inag
10a9 223364
ipte A23372
Ipel 9022374
Int12 @233176
Ipsd  A2%402
Ye14 923406
1018 023412
Inge 823420
IpeT 0823424
IneB  A234286
Ip19 923410
1p20
3e91 023432
1992 A234134
3093 023436
1094 0823440
129% 023444
31p26 22%446
33927 23482
3a28 923484
3229 223456
Jasp 823460
1938 023464
32 223446
N3 223472
1094 223474
Iny8 622476
e 223502
1237 G2184¢
lads
1319
104@
Imal
1042
1843 223514
Ip44 B23%20
Iaa% 223826
1046 923532

212046
104660
2ATNTL
7212600
nrar3?
a10129
P0G207

ne4717
20037
Ar2402
162700
71271¢
#53712¢
712737
120427
pRi002
[ .11 123}
00412

A10046
104669
267671
120127
pn2003
262701
pOaTI2
#12600
11012¢
225237
n@275%
128427
221136
210001
262701
212737
o0n1137

ne4737
752737
#1372¢
212720

19eMAR=T3

#24264

P24164
A246606

AvAens
1eqe00
n24662
1777174
000211

ABAB4AR

podLae

224660
206211

fe0ead
panAoRl
p2411¢

024184
100000
924662
160802

13121

p2466¢2

172029

P24682

PAGE 55

JPLUGCO PICKS UP THE NEXT AKG, PUTS TT IM DISPLAYARLF

t FORMAT,

AND ENTERS [T TN

TuE CURRENT CHLI

1 AR CALL PLUGCO ONCE ALD START TT «&ITH .JSR RC,PIUGCN+4

PLUGCO:

MOV
EVALY
FRPINT
MOV
JSR
MoV
RTS

LOC,=(58)

pINTO AC

tSP)+,L0C
PC,PUTCO
AC,(I.OC)+
PC

¢$SAVE 1O 04 STACK
PGET THE ARG

SFETCH LOC
tPITCO FORMATS [T INTO AC
fPLUG TIT IVW

IFTXT WILL INSERT UPTO 4 CHAR,S INTO A LOC,,
| FTXT(LGC'CI'Cz’CBIQOQ)
$LFESS THAN 4 ARGS INSERTS NULLSy MORE THAN 4 GOES ON TO NEXT LOC,.
$FPTXT WILL MAKE ALL VALUFS >4@ BY ADDING 129 TO THFM [F NECKESSARY

XTXT)
MORTXTI

PUTTXT?t

ASCII

NOTYET1

MAKBUR?®

DUNASC!
JusTat

JSR
cmp
RLT
sue
Moy
RIS
MOV
CMPB
RNF.
CLR
BR

MOV
EVALU
FPINT
CMPB
BGE
ADD
RR
MoV
MOVB
INC
BLT
CHPB
RNE
Mov
ADD
MOV
JMP

PC,LOCSET
LoC, TXTPTR
PUTTXT
#6,L0C
#DCHR, (LOC)Y
MODE, (LOC) +
#w4q ,HIBITS
CHAR, #RTPAR
NOTYET

AC

JUSTR

LOC,=(SP)

AC, 040
DUNASC
#1848,AC
MAKSUR
(SPY*, LOC
AC, (LOC)«
HIBITS
ASCII
CHAR, §RTPAR
MORTXT
LOC,AC
#4,AC
#1,8RGTPC
RETLOC

$GET 1,0C, TNTO LAOC
11F REYQOND GRAPHICS FILE,

$SET LOC RACK 1t LOC

$ INSERT CHARACTER MQDE

$AND MODF RITS

$HIBITS COUNTS OFF 4 CHAR,S
INO MORE ARGS?

1YFS, INSERT LZEROES,
JAND STOP GETTING ARG,S

$SAVE LOC AROUND EVAL

JNEXT ARG INTO AC
JTHEN ADD #1@@ TO VALUES <40

JRETRIEVE LOC
J§INSERT THE CHARACTER

§60 GET NEXT 4

JEND OF ARG,S REACHED?

JNOPE DO ANOTHER LOC

}YES, RETURN NEXT LOC

JMAKE SURE AC POINTS IN NEXT LOC
JRESUME DISPLAY

JVIA XLP CODE

JFSKP INSERTS A BLOCK CONTAINING A JMP TO SOMEHWERE TN THE GRAPHICS
$ FSKP(LOC) INSERT A JMP TO THF TEXT FILF AND CLFARS THE TEXT FILEy
§ PSKP(LOC1,LOC2) INSERTS A JuMP TO LOC2

XSKP}

JSR
BIA
MoV
MOV

PC,LOCSET

#100020,M0DE

MONE, (LOC)+

BDJIMP, (LDl 4

IGFT 18T LOC, INTO LNC
$MAKFE MONE INTN CHAR MODE WORD
$ INSERT MODF QF JUMP

JINSFRT JUMAP
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3047
1048
3049
k1134
InKt
Ips2
3583
k1LY
INKS
invek
Ias?
3nSR
ns9
3pa@
3061
k2
3863
3864
INAS
Inh6
67
Ip6R
1049
Ipne
In7¢
Ir72
ip73
a74
T8
76
30717
inre
1979
h 111
K113}
3082
o83
k111
3288
186
307
k1o1:1:
A0R9
1090
3094
3992
3303
3394
3498
1296
a9
Ines
1489
1100

( *¥11,62¢ 19«MAR=73 13181 PAGE 6S=1

¥23516
#23544
323546
R235452
A23554
A23556
A23562
723564
7231872
7023574
~23576
423602
?23602
“23804
A23A06
#2362
A23616
$23620
723624
©23626
#23632
P23634
223642
023646
$2365p
7#23654
B2AR6AA
n23664
223670
72%672
223674

2237100
223702
723708
723714
223716
223720
223722
023724
$#23730
021734
217136
23742
023744
P2371%2
023784
223760

R1OP4K
1T
1224727
Ar1433
104660
@es737
An2441
1237127
AR3IN2Q
AATALS
AARARA3
260020
237871
ABALA2
p12704
282701
122406
20137
(LAY VB
a0127
2032406
912737
213741
306402
%164137
213700
264737
72047137
712600
2in110
3e137

o071
g181%7
242737
1846690
2087871
Anazal
206201
aq2701
787137
1244668
e08737
221403
2527137
10046680
nesTy7
pe14m3

AZ466Rb
ABADY Y
AR162¢

#01616

17777
825202

A24666
A37662

#37662
¢24666

324666
324660

P24144
A24362

924312

A24662
177770

176177
924662

201620
A28

2e162¢

Az24naQ

AaRa14

724666

924662

224662

FP&61

NOTEXTH
NOTBAK1

LEASTt
TXTJMP!

NOTOUT?
WAYQUT

INFILE:

MOV LOC,= (5P}

¥ovy TXTPTR,HTBTTS

CMPB CHAR, ¥RTDAR

RED TXTIMP

FVALL

TST HORD

BLT NQTEXT

CMPB BE,#14

RGT LEAST

FEMUL+TMMED

3

AOBD0

FPINT

RR NOTBAK

MOV #e1d,AC

ADD VLOCA,AC

RVS LEAST

cMp AC,TXTPTR

RLF INFILE

cMp AC, #LOCO~6+LDSTZFEmt 10
RLT NQTOUT

MOV $LOCP=6eDDSIZEmlie, TXTPTR
L ted TXTPTR,AC 11F QUT,
BR WAYOUT

MOV AC, TXTPTR

noy HIBITS,LOC

JSR PC,TJUMPS

JSR PC,TCLEAR

MoV (SP)e,LOC

MOV AC, (LOC)

JMP RETNEW $DONE,

(

tSAVE T,0C,

ySAVE OLN TEXT START

JRIGHT PAR, MFANS WO 2N ARG
twHICH MEANS JUAP T TEXT

1GFT 2ND ARG

$ON ARG <@,

1JUMP TO START QOF DISPLAY FlLk
10N POTENTIAT. INTEGFR OVERFLOW,
JUSE END OF TEXT

JCALCULATE 2Np LOCATION
1LOC2%3 WORDS

JMAKF AN INTFGFR

1JUMP TO START OF FILE
y4#START OF FILE(LOC®)

JON OVERFLOW, 1.OC2 TOD HIGH
$IF 28D LOC OVERLAPS TEXT,

1TEST FOR BEYOND WHOLE FILE

$TEXT ONLY ONE LINE
MAKE ITA JUMP TO START OF TEXT

jCLEAR QUT TEXT FILE

$1SET UP LOC FOR TJUMPS WITH OLD TEXT START
$ADD JUMPS FROM OLD START TO NFW START
JSTARTING AT 2ND LOC, CLEAR TEXT

JGET LOC FROM STACK

JAND INSERT THE JUMP ADDR, (N0 3RD WORD)

GO RETURN NEXT FREE L0OC

§FDIS SETS UP MODE WITH THE SPECIFIED MODES, THE NEXT ENTRY IN THE

$FDIS SETS UP MODE WITH THE SPECIFIED MODES,

THE NEXT ENTRY IN THE

JGRAPHICE PILF USES THIS MODE, THEN CLEARS IT,
IPDIS(LINETYPE[@w3) ,INTENSITY[0w7] ,BLINK[Ow1),L,P, [Gwi])

DTS}

NOBLT$

FRINT
wov
BIC
EVALU
FRINT
SWAB
ASR
BIC
BIS
EVALU
TST
BE®
RIS
FVALU
ST
BEQ

AC,MODE
#177778,%0DE

AC

AC
#176177,AC
AC , HODE

HORD
NORLI
#10,MODE

HORD
NOLP

IGET LINE TYPE INTO LOW RITS
JENTER THE LINE TYPE

$MAKE SURE NO OVERFLOW

JGET INTENSITY

JRUT IT BN BITS 7,8,9

tNO QVERFLOW

1ENTER IN MODE

§GET BLINK

PPOS HORND MEANS BLYWNK

§SET BLINK BYT
}GET LITF PEN SENSTTIVITY
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FOCGT,B02
Y90y 023782
ez A23772
313 923171¢
1104
31a5
1106
31"
AR 024000
109 024p02
1117 824004
9191 P44 P
3112 024014
3113 924016
3114 024022
31115 ©24024
1116 A24026
3117 3240312
Y198 024034
1119 724036
1199 (24p4p
3191 A24ma4
3192 B24p46
3193 0249%2
3194 (24082
3198 A240%6
3196 024062
11927
3178
3129
3130
s131 Q24064
31132 0240266
31313 024870
3134 724872
3138 024076
1136 024102
1YY PA24104
3138 P24110
3199 224114
142 924120
3141 224124
3142 24128
3143
3144
31145
3146
3147 2241130
Y148 024124
3149 P241402
3150
31581
31582
318)

3184

7527137
752737
anp2e7

aa8¢46
Ane4n2
A12746
Ana737
ArSanl
a22027
AR2¢15
P6a2600
fl1im0L
232701
aR1405
atiemy
?42701
APS4pL
200403
251001
2427014
fR473%7
nee207

ap7071
ApRT01
npLan
1 1.0 W
ro8717
PB1775
213704
162704
80473
sa70a30
887071
geaz2ay

204737
2047137
eoeLd?

224144

{9wMAR®T]

nAdR40
AR2174

A000A2
Aaz24204

1640009

20000

A6RG00

(L 1-1d.1]
"24340

A24686
#246%6

724686
n28206
n24340
923876

724164
n24i44
224312

13101

224662
224662

PAGE 65w2

NOLP1t

RIS #47,MODE
RIS R2124,M0DE
RTS8 PC

JSET LP SENSTTIVE RIT
$1SET AL FMARLF RITS
§RETHIRN TG FNACAL

tEXCO AND FYCQ RETURS X AND Y COORDIMATES NF LNC, SPRCIFIED I CALL

XXC01

XYCoy
rogng

POSQUTY

ouTcol

CLR w(SP)

BR coco

MOy $2,=(SP)
JSR PC,LOCGET
CLR AC

CMP [LOCY 44 #DIMY
RGF oyUTLCO

ADD (SPY+, LOC
MoV (LOC),AC
RIT $20080,A0
REQ PQSOQUT

MOV (LnNC),AC
RIC 60200, A0
MEG AC

BR OuTco

RIS (LOC),AC
RIC 140900, AC
JSR PC,FLOAT
RTS PC

ISAVE OFFKFSET OF COOCRD, IMN STACK

JY COORD, ONE WORD DOWN
JGET LOC; INTO LNC(+4 TO K0T STOP DISPLAY)
1SET UP HORD MANTISSA

JOM DJI¥P IN THIS SLOT,

JRETURN @

yWITH OFFSET,LOC PNINTS TO CNORD

1GET COORD IN DISPLAY FORMAT

yTEST NEGATIVE BIT

$IF POSITIVE, EVERYTHING OK

JIF YEG, MAKF INTO A 16 RIT NEGATIVE

1GET RID OF NEG BIT AND VISeINV RIT,

JAND NEGATE

}AC20 ON P0DS, COORD
ICLEAR VISsINV, BIT
JFLOAT COORD INTO FLAC
JAND RETURN TO FOCAL

P XLP RETURNS LOC,, OF LAST LP HMITj) THE INTERRUPT HAS PUT
t THIS LOCATION INTO LPLOC

XLPt

RETHNOW1

RETLOCH

FPINT

TST AC

BNE RETNOW
CLR LPLOC
TST LPLOC
BEQ RETNOW
MoV LPLOC,AC
sUB fLOCZ+4,AC
JER PC,PLOAT
PPDIVEDIRECT,PPS
FRINT

RTS PC

)IGET ARG

,ON ,EQ. g.
§WAIT ¥OR LP HIT
yBEFORE RETURNING

$GET ADDRESS
fMAKE INTO AN OFFSET FROM LOCY®
SFLOAT INTO FLAC

£/} TO GET LOC FOR UBSER

IBACK TO FOCAL

tXCLR CLEARS THE BCREEN OF GRAPHICS

XCLR{

JSR PC,LOCSET
JSR PC,TJUMPS
JMP RETNEW
GEND®,

$GET ARG AND STOP NISPLAY
JCLEAR THE SCREEN UP TO TEXT POINTER
JRETURN ARG4+1 AND START DISPLAY

pINSERT LPS CODE RO&, IF ANY



‘MATV,
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3155
3156
21R87
3188
3159
Y1A0
3141
1162
3163
3164
3165
31A6
3187
3148
3189
7@
31714
3172
31738
3174
3178
1176
3177
3178
3119
180
ERR:E!
3102
1183
3{Ra
3188
3186
3187
3108
I1R9
3190
31914
3192
1193
3194
3198
3196
3197
1198
1199
3200
3204
j2e2
1203
I%é4
3208
3206
3207
3208

“ ¥11.,620 19eMAR®=73 13121 PAGE 65e3

A2

[ASLK ]

ea2

2@y

élFDF
<SNBOT

W IFDF

RT

NOBUFE

tLPS FUNCTIONS
18TART THESE AT

ROTTAM OF DNEa

$XSAM SAMPLES THE ANALOG CHANNEL CONTAINED I¥ THF FuuCQTION ARG

XSAMy

NOAD1

50 PATHCARLY

FPINT $GET CHAMNEL INTO AC,
S¥AB AC JHIGH BYTE

INCB AC JSFT FENABLFE BIT(#%##nR SKT BTIT 4 FOR SCHMITT)
MOV AC,@#ADIN PINITIATE A/D

TSTB READIN 1DONE?

RGT NOAD yIF NOT, WAIT

¥ov ARADING2,AC 1GET THE VALDE

J8R PC,FLOAT $tINTO FLAC

RTS pC

LENDC

LIFNDF  NOBUFF 1 IF RUFFERED FSAM,
1L.PSBUF®E, §START OF BUFFER

WS, *LPBSTZ+2+LPRSIZ JLEAVE ROOY POR RUFFER

1 XSAM STARTS AD CONVERSIONS NEPENDING UPON THE

tTYPE AND NUMBER OF ARGNUMENTS,

$ONF ARG POSITIVE DOES ONE SAMPLE AND RETURNS ITS VALUF,
JONF ARG NEGATIVE RETURNS «NTH SAMPLE IN BUFFER

$TWO ARGS,
TWO ARGS,

X5AMY

SCHMITT TRIGGER REFORE STARTING
1 THREE ARGS SAMPLES TWO CHANNELS ON¥ EACH TIC,18T ARG AND 3RD ARG

FPINT
T8T
NOP
Mov
NEG
ASL
RGT
BIC
¥Oov
SWAB
INC
MoV
MOV
CMPB
BLD
mMOVB
EVALD
FPINT
MOV

»(3P)

AC,LOC

Lo¢

1,0C

RETDAT
$1777178,AC
AC, (8P)

AC

AC
AC,LPREG
$2,L0C
CHAR, $RTPAR
SAMLOP
#40,LPREG

AC,LOC

IGET 18T ARG
JUSE STACK AS TE
paxnaDEBUG

10N NEG, ARG
tMAKE AN INDEX I

1AND JUST RETURN
JELSE

$1SAVE CHANNEL
$AND MAKE AD COW
JWITH START RIT

tSFET LOC TO { PO
JAND IF NO MORE
$GO0 SAMPLE ONCE
sELSF SET CLOCK

JAND GET NIUMRER
$IF <@ POINTS,

MPORARY

NTO BUFFER,

DATA
VERSION WORD,
ON

INT
ARGS,

OFLOW BI1T

nE¥ PNINTS

2ND POSITIVE SAMPLES 2ND NUMBER OF POINTS INTO BUFFER
2VD NEGATIVE SAMPLES 2ND NUMAFR OF POINTS BUT WAITS FOR

oy
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rorgr,202
3209 BRGT NOSH
194a NEG Loc 1MAKE POSITIVE,
LLER] rLR RECLKIN 1STOP CLNACK,
3912 MOV #205%6,@88CTLKTN  JAND “AKF CLOCKX WAIT FOR SCHMITT
1213 NOSH cMp LOC,#LPBSIZ JON MORF PNINTS THAN SPACE
1214 BLF 5170K
31915 MOV #LPRS1Z,1,0C IDECREASS TO MAXTHIM
1216 SI70K: ASL L.oC JMAKE AN INDFX
3247 RER ABAD 10N 2 POTNTS REQUESTED, JUST RETURH
39248 CMPB CHAR, #$RTPAR
1919 REQ SAMLOP
3220 MOV LOC,»(SP) JSAVE LOC AROUND ARITHMETIC
3271 EVALT JNOW GET 2ND CHANNFL, TIF ANY
3292 FPINT ,
1993 ¥QV (3P)+,L0C
3294 RIC #177779,AC
19295 NOY AC, (8P) JPUT IT OVER 1ST CHANNEL IN STACK
1226 SAMLOPY MOV LPREG,;@#ADIN 1START CONVERSTIONS
3997 NQADY T8TB ARADIN JWAIT FOR DONE FLAG
3298 RGF. NOAD
12929 MOV ASADING2,LPBBUF (LOC) JENTER VALUE IN BUFFER
AP AL nEC 1.0¢€ 1DECR, CRAUNTER
3231 DEC Loc
322 BLE DUNAD sTILL EXIT
3233 NOP peRuaDEBUG
31234 CMPB @¥ADIN®L, (8F) $IF 2ND CHANNEL DIFFPFRRENT THAN 1ST,
3235 REQ SAMLOP
1216 MOVvB (SP),QEADINGY $ASK FOR AD RIGHT NOW
1237 INC SU4ADIN JRY SETTING START BIT
12148 BR NOAD 1THEN GO GFT THE VALUE
1239 PUNADE: CLR RMADIN §STOP A/D!S
3240 NOP 2 %aDERUG
3241 T8T (LOC)+ JPOINT INDEX TO LAST A/D
1242 RETDATI MOV LPSBUFP(LOCY,AC GET THE VALUF,
3243 ) JSR PC,FLOAT $INTO THE FLAC
3244 ABADY T8T (SP)* JAND RESET THE STACK
32458 RTS8 PC jJA BEAUTIMFUL JOB,
3246
;247 LPREG!S :HORD ] JCONTAINS SAMPLING WORD POR DEVICE REG
248
3249 802 LENDC
1250
3281
19282
319%3
1284 1 XLED TAXES THE VALUE IN FLAC AND PUTS IT IN THE LEDS
1268
1256 XLEDy CLR HIBITS 1CLEAR A COUNTER
3987 TST HORD 1ON NEGATIVE VALUE,
3gne BLT NEGNUM
3289 MOV #2413, 84.EDOUT
1260 BR NUMLOP
3192484 NEGNIIMY FPABRS JMAKE IT POSITIVE,

T T .

3262 MOV #24i3,@0%.EDUUT 18ET TOP LED TO fe!
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FOCG™,

31243
31764
39A5
3266
3287
3748
31269
32970
3971
3272
1273
1274
32786
1276
1297
3278
3279
3280
3281
12482
3283
I2R4
1205
3286
3287
1288
3289
3260
12¢1
129
3293
3294
3298
3296
3297
31298
31299
3300
3301
3322
1303
31304
3308
3308
337
33/8
3300
e
3914
1312
1313
314
3315
A KER ]

215D

NUMLOPY FPINT tGFT VALUVE
MOV AC,=(8P) IONTD STACK
FPNIVIMMED IDTVINFE VALUF RY i@
FP1dy 4 tFP 1@
ASAER2
JSP PC,XITR tGFT INTEGER PART
FPMUL+DIRECT,FP1ig PAND RESTORE LESS REMAINNER
FRINT })GET TH1S VALUF
SUR AC, (SP) $AND FIND DIFFFRENCE
ADD HIRITS, (SP) JADD DIGTT NOW SHOWN
MOV (SP)+,R¥LEDONT JAND DISPLAY NUMERAL
FPPIV4DIRECT FP1O 1IDIVIDE T0 GET NF¥ VALUE
INCB HIBITS+1 1BOP COUNTER
CMPB HIRITS+1,¥4 1AND DO ,
BLE NUMLOP 15 DIGTTS
RTS8 PC

1XTIC SETS THE CLOCK, ON POSITIVE ARG, IT MAKES THAT MANY
11/10015 THE INTERVAL, AND SETS THE TIME T0 @,

JON ZERO ARG, 1T RETURNS THE TIME,

JON NEGATIVE ARG, IT WRITS FOR THE NEXT TIC, THEN RETURNS THE TIME

XT1C FPINT 1GET THE ARG
NEG AC $NEGATE THE ARG
T&T AC
BGE NQSET 10N ARG ,LE, 2, RETURN TIME
MOy AC,@¥PRESET JELSE 8S8ET CLOCK INTERVAL IN PRESET,
wov #507,20CLKTN 1AND START CLOCK AT 1/1@602
CLR DTIME 1AND SET TIME 70 @, AND RETURN
NOSET: REQ CLKLOP YON ARG LT, 9,
»oy AC,DTIME 18ET TIMER POSITIVE,
CLXLOPT MOV DTINF,AL JAND WALIT FOR CLOCK INTERRUPTS,
BGT CLKLOP )T0 8ET IT ,LE, @
NEG AC ) (MAKE POSITIVE)
J3R PC,FLOAT 1INTO FLAC,
RIS PC JAND RETURN 17T

JCLKINT HANDLES LPS CLOCK INTERRUPTS, IT INCREMENTS THE TIME BY
1THE INERVAL IN 1/100!8,

CLKINT: DEC NDTIME JDECREMENT TIMER
BVC NOAROV )IF ARITHMETIC OVERFLOW,
CLR DTIME JICLEAR IT

NOAROVY RTY 1AND RETURN

DTIME; ,WORD @ 1 TIMER
JENDE
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rocoT,0e2
3317
3318
3319 224144 WBGEND §START GRAPHTICS CODE #HERE IT LFFT OFF
3300
313 yTJUMPS ADDS DJMP,TEXT,¢ CELLS STARTING AT THE ADDRESS IN 1LOC UNTIL
1392 ) THF ADDRESS IN TXTPIR
1323
3324 924144 @13701 024666 TJUMPS1 KOV TXTPTR,AC JPUT LAST ADDRFESS IN GEN,REG
31198 02418 020001 NOPLOPY CMP LOC AC
3126 @24152 002401 RLT MORNOP fFILLED TO TEXTPTR?
3127 2241%4 0pa207 RTS PC JYES, RETURN
1398 0241%6 P12720 164000 MORNOPL MOV #DNOP, (LOC)+ 1DNOP A WORD
3129 P24162 @ea772 : BRR NOPLOP
3338 JLOCSET GETS LOC ARG 1INTO NEWLOC, TEST FOR IN RANGE, MULTIPLIES RY
1311 y 3 AND ADDS START OF FILE, LOC ENDS UP CONTAINING ADDRESS OF CELL
3332 424164 QO5pY7  P24664 LOCSFETt CLR STPFLG JCLEAR FLAG SO DISPLAY WILL STOP
3333 224170 PASTYT 924664 STILONG TST STPFLG WAIT TILL STOP INT, RESETS IT
3334 224174 an117S REN STTLON $NOT DONF YET
1335 #24176 PATOES 1L.OCGO1 FPPUT+IMMED 1LOC, FROM FLAC TNTO NEWLOC FOR RETURN LATER
33136 024200 0RAGN0 NEWLOCH @
313317 724202 P0AAM0 [}
1318 £24204 PAT07Y LOCGETt FPINT JINTEGER PART OF 18T ARG
1939 0924208 121727 001616 000014 CMPB BE,#1d $ON POTENTIAL OVERFLOW,
31348 924214 Q0YVO12 BGT TOOBIG JUSE LAST LOC,
1341 0924216 04@7040 023376 FPMUL+DIRECT,FP6 JNOW CALCUTLATE ADDR,
1v42 224222 4aT873 FPABS 1GFT RID OF POSSIBLE NFGATIVE
1343 9824224 27071 FPINT $INTFGERIZE IT
33144 724276 @10100 MOV AC,LOC JLOC HAS ADDRESS OFFSET
3145 02423¢ #62700 025202 ADD #LOCE,LOC INOW IT WAS THE ADDRESS OF THE BLOCK
3346 224234 920037 024666 cMP LOC, TXTPTR
1347 0824240 002410 BLT RELOW
3348 @24242 013702 024666 TOOBRIGy MOV TATPTR,LOC JON ABOVF, MAKE LOCSLAST LOC
1149 024246 18270 200006 sUp #6,L0C
3380 9824252 0984317 (24202 NEG NEWLOCH2 JMAKE RETURNED LOC NEG, ON ERR
1981 ©242%6 1985417 024201 NEGB NEWLOC#1
3382 024262 000107 BELOWI RTS8 PC
3383
3354
1158 JPUTCO TURNS AKX INTEGER VALUE IN COARG INTO A COORDINATE SUITABLE
L3 L1 § FOR DISPLAY IN AC, HIBITS ALREADY CONTAINS VISeINV BIT
1397 1 CALL BY1 MOV COORD,AC 1GET COORDINATE
3188 1 I8R PC,PUTCO
k1.1
1349 924264 02038701 PUTCO: TS8T AC 1ON NEGATIVE COORDINATE,
3361 024266 002004 BGE POSCO
3387 ©24270 052737 920080 024660 RIS #20000,HIBITS 1SET NFGATIVE RIT
3383 024276 003401 NEG AC JMAKE POSBITIVE
Y84 024300 @%ITHL 324668 POSCOt BIS HIBITS,AC ~ (PUT 1IN VISeINV AND NEGwPOS BITS
1365  ©¢24304 085037 @2456¢ CLR HIRITS yAND CLEAR HYBTTS FOR NEXT TIME
166 024310 @p02a7 RTS8 PC
3347
3388 .
2300 {RETNEW STARTS THE DISPLAY AND RETURN THE CALLER HIS LOC ARG PLUS i

I I -

3370 024312 012737 @eonel 172208 RETNEW] MOV #1,84GTPC JRE=START DISPLAY
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FooeGT,

33N
3372
3373
1374
3378
3378
M
3378
3379
3386
3381
3382
3383
3304
3385
3386
13an7
3388
33189
3390
31391
31392
3393
3394
3198
3396
3397
3396
33199
3400
1404
Y402
3403
1404
34058
3406
3407
3408
3409
3440
3411
3412
3413
3414
1415
3446
3417
3418
31449
3420
1421
1492
31423
3424

224329
224324
A24332
224332
22431314
3243136

#24340
024346
724352
2243586
224349

224362
P24364
224370
024374
224400
224404
224410
24412
224416
024422
224426
224430
224434
224438
224442
B24446
024454
2244590
024466
224479

224472
224474
224476
P24802

#245p4
B24510

P05037
rev200
207015
20A2Q1
N4030p
pam2a7

7212737
214137
205237
207670
002207

210046
#e5837
205037
a13700
212720
212722
2050298
212720
212720
a10037
208020
220027
802774
#1272
»i2720
212777
210637
212737
212600
a00207

122404
104645
212637
00802

f1370}
210637

724662
faz4a20¢

%0081
AB162¢
201622

824674
724670
224666
170040
117124

ae1360
106609
024672

A3ITT72

168000
228172
200177
024684
228172

Pe1616

21604
024664

a01616

230216
172000

CLR MODE
FPGET+DIRECT, NEWLOC
FPADD+IMMED

FP11? 1
Agoee
RTS PC

$FLOAT FLOATS THE INTEGER IN AC

FLOAT: MOV
Moy
CLR
FPNOR
RTS

TCLEAR1 MOV
CLR
CLR
mov
MOV
vov
CLR
MOV
MOV
oV
CLRLOPt CLR
CMP
BLT
MOV
MOV
vMov
MOy
MOV
»ov
PTS

#17,BE
AC,HORD
LORD

PC

LOC,={SP)

LEs

ENDFLG
TXTPIR,LOC
#170040, (LOC)Y+
§DPTHENAB, (LOC) ¢
tLoc)+

#1362, (LOCY»
ADCHR, (LOCY#
1.OC, INPTR

(LOC)e

LOC,; #L,0CAmg+NDSI
CLRLOP

SDJINP, (LOCY
#DFILE, (LOC)+
#177,8INRTR

8P, 8TPPLG
$DFILE, 04GTPC
t8rP)+,L,0C

PC

JONLY USE THE SETTING ONCE
JORIGINAL LOC, INTO FLAC
JADD 1

JRETURN TO FOCAL

INTO THE FLAC

3TO POWER 17

JAND HORD MANTISSA,
$BUT NO LORD
)NORMALIEE RESULTS
PRETURN TO CALLER

$TCLEAR RESET THE TEXT FILE TO START AT TXTPTR AND CLEARS 1T

) SAVE REGISTER

1CLEAR COUNTER AND FLAG
$8ET UP THE POINTER
$RESFT STATUS FOR NO ITALICS
$PUT IN ABS PT,, DEFAULTS ENABLED
1 X=@
1Imi400
PCHARACTER MODE
JINPFTR POINTS TO {ST BYTE
JCLEAR FILE
ir 1REACHED EWND?
180
1INSERT JUMP,
$T0 START OF TEXT
JINSERT CURSOR AT START OF FILE
PAND SET STOP FLAG TO START DISPLAY
18TART DISPLAY

$TSTERR COMPLETES KEYBOARD INTERRUPT ROUTINE, IT WILL RESUME
yTHE DISPLAY ON AN ERROR 80 THAT USER CAN 3TOP HIS PROGRAM BUT
)BAVE HIS DISPLAY BY OVERFLOWING THE INPUT BUFFER(2 CHARS)

TSTERRY BMI NO18

. ERROR#201416,+18,

NO187 MOV (8P)+)KIN
RTI

JYES, NO OVERFLOW
$AND GIVE ERROR
1GET CHAR

JRESFTD WILL CLEAR THE 8TOP FLAG AND RESTART THE DISPLAY ON AN ERRNR

RESETD: MmOV
MOV

PCF,AC
8P,8TPFLG

JEXEC!TE OVERLAYFD INSTR,
)SET THE 8TOP FLAG
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FOCGT, 282

3425
31426
1427
3428
3429
1430
34314
3432
1433
344
14138
3415
34137
3438
31439
3448
3441
3442
31443
3444
3445
1446
3447
3448
3449
3480
3491
3482
3453
14%4
1455
3494
3487
3488
3489
3440
34614
3462
3463
3464
34488
3446
3467

724514
2245722

224526
P24%%0
224534
224540
024542
#24846

A249%4
224%%6

724862
P24566
324572
224876
024602
224604
224510
n24614
024622
224630
n24832

224634
224642
224642
2824682
224684

812737
ennrt1iT

219146
213701
242701
701429
f137401
232737

/1402
252701

016137
713701
742701
820127
022402
212701
210137
713717
212717
12601
"eea02

209737
201403
212737
g10837
290802

19aMARe73

925172
Q2022

n25202
163777

172004
240000

13101

172000

223204

040000

228204
172004
176200
poi4nd

221377
228206
172¢00
geaony

P24664

2285174
p24684

224656
172080

172088

PAGE 6%5e38

MOV
JMp

ELOCO=10,REGTPC ISTART DTISPLAY

ERR2+50

JLPINT HANDLES LIGHT PEN INTERRUPTS, THESE NCCUR WHENEVFR A LTHE
1 USER DYFINFD AS LP SENSITIVE GETS HIT,

} THE LP INTERRUPT ROUTINE SIMPLY TAKES THE COORDS OF THE HIT AND
1 PUTS THEM IN LOC @ AND TAKES THE ADDRESS OF THE HIT AND PUTS IT

1 INTO LPLOC,

LPINTI MOV
MOV
BIC
BEQ
MOV
BIT

BEQ
BI3

INV3} MOV
MOV
BIC
CMP
BLT
MOV
ONPICt MOV
NOLPCOI MOV
MOV
MOV
RTY

AC,=(SP)
1.0Ca,AC
#163777.AC
NOLPCO
QsGTX,AC
$40008,LNCA+2

INVO
#400800,AC

AC,LOCE@+2
8IGTY,AC
$#176020,AC
AC, #1400
ONPIC
11377,AC
AC,LOCO+4
21GTPC, LPLOC
f1,08GTPC
(SP)+,AC

JSAVE REGISTER

$ON CHAR MODE OR JUMP IN LOCO,
JC(RITS 1t AND 12 NOT SET)

JDON!T INSERT

JUSE AC AS TEMP

$TEST WHETHER COORDS IN LOC @ NOW
JARE VISTRLE

JIF NOT, SET INV BIT IN

INEW X COORDINATE

P INSERT THE LP HIT COORDINATFS
JGET GTY ,

JRID OF CHARACTER REGISTZR BITS
JAND MAKE SURE NOT ABOVE BCREEN

JMOVE Y COORD IN NOW

§NOW SAVE PC AT TIME OF HIT

JRESTART THE DTSPLAY WHERE IT LEFT OFF
JRESTORE REGISTER

JAND RETURN

JSTPINT CHECKS 3TOP FLAG WHENEVER THE GT42 REACHES THE END OF THE
Ir SET, IT RESTARTS THE DISPLAY, IF ZERO, IT SETS
$IT BUT DOES NOT RESTART THE DISPLAY

IDISPLAY FILE,

STPINT: TST
BEQ
MOV
AT0PIT: MOV
RTY

STPFLG

STOPIT
$1,0CBu6, 8 4GTRC
8P, STPPLG

1IFR®, DON'T START DISPLAY
1ELSE, S8TART IT AT LOCO®
$IN ANY CASE, SET FLAG
tAND RETURN



MAIN,
FoCG™,

3449
1470
3471
3472
3473
3474
3475
3478
3477
3478
3479
1480
34R1
3492
3403
1404
3485
1486
1407
3488
3489
1490
3491
3492
3403
3494
3498
3496
3497
3498
3499
500
1504
1502
3503
\LTT
1508
3506
1807
358
3809
1510
1811
3842
¥813
3514
3545
16
3517
3ceg
1519
1520
3821
182"
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224556
224660
PR4662
P24664
224666
224670
824672
224674

ALY
2100%4
2109862
210064
fieave

2030842
001634

#61762

924676
024704
R24708
224714

924720
224724
2247142
924734
824742
N4 40
24744

224732
224788

B28202
ARAGOR
AAMAPR
R |
A i
BARAC
0602
PArTNY
724876

210082
210446
nz23727
201482
naoe137
30137

2230842
seat1y?

Ae1634
177700

721762
177700

824878

223727
221403
223727
aeni1yY

234737
7#23727
21420
713704
105714
180376
111664

692
723727
A21006

P01634

224729
724734

224876

821634

801634
LEAT LT

025000
701634

ne1634

200002
po1634

178614

177%64
177708

17778

175614

! STNARAGE AREA

LPLOCT  LWORD  LOCQ
HIRITS1 ,WORD @
MONF pWORD 2
STPFLGYL ,WORN 1
TXTPTR: ,WORD @
ENDFLGE ,WORD @
INPTRI LWORD @
LFSt LHORD @
SUREND=,
Lexour
MoV CHAR,#(8p)
CMP OUTDEYV, #TENDUT
REQ NOS
JNP TXTDIS
NOS3 JMp NOSHOW
L BOUTY
JMp TSTTXY
»BOUTDEV
LWORD 111700
»BERR2+18
JHORD {77700
«BSUREND
ITSTTAT
TATTXTI CNP OUTDEY, ¥TPS
BEQ EDITIT
eMp QUTDEV, 1177708
EDITITI JOMP QUTY+é

1ADDRESS OF T.AST LYTF PEW HIT
SVISIBLE AND NFGATIVE RITS OF MODE
fMODE OF MEXT NATIM (SET RY FDTS)

1>@# TELLS STOP INTERRUPT TN RESTART

JPOINTER TCO START OF TEXT FILE

1FLAG WHEN TEXT FILEw4® REACHED
tPOINTER TO NEXT BYTE IN TEXT FILE
$COUNTER OF LINES USED ON SCREFN

JMAKES CURRENT LINF THE LAST

JSAVE OUTPUT CHARACTER
JON ALL BUT TEN OUTPUT,

INOW DO MORE

1G0 TEXT FOR GRAPHICS OUTPUT, TOO
JMAKE GRAPHICS DEFAULT OUTPUT MODE

JALSO DEFAULT AFTER ERROR(OR *C)

RETURNS WITH & BIT SET IF TTY OR G IN USE

JOUTDEVEARA MEANS GRAPHICS

1TEXTDYS DISPATCHES TO TXTHAN AND RETURNS TO XOUT ROUTINE

TXTDYST J3R
CMP
BEQ
MoV
T8TH
BPL
MOVB
IFDF
cMp
BNF

NOSHOWI

PC) TXTHAN
OUTDEV,#17778@
NOSEND
OUTDEYV,CHAR
ACHAR

12

#8P, 2(CHAR)
TERM

OUTDEV, #TENCUT
NOSEND

JDISPLAY ALL BUT {8 oUTPUT
1IF BCREEN OUTPUT (0 8)
JDON'T QUTPUT THIS CHAR,
JWAIT FOR XMIT READY FLAG
JNOW SEND THF CHAR,

1THEN IF PDPs1e OUTPUT,
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FOCGT, 082
315893 Q24760 GA%TYT  A23156 TST TOHOST $AND IN FQCAL,
35924 224764 221043 BNF NOSEND
3695 224766 Q0aae] WATYT
A5%6 724772 oepenpl WATT twAIT FOR A COUPLE OF ISTERUPTS
31527 ©24772 006001 WAYT
3528 A0y JENDC
18929 224774 12604 NOSENDE MOV (5P)+,CHAR sNOW RESTORE CHAR,
I%98 024776 GRA2RS RTE RS
3534
3832
1533 ) TXTHAN, THE TEXT HANDLER, INSKERTS THE CHARACTER TN R8P (PUT
354 3 THERE BY THE PFOCAL QUTPUT ROUTTINE) INTO THE TEXT FILE,
1818 ) WHEN IT RECFIVES A LF LATER THAN END OF FI1Eeid@d BYTFS, OR
18136 ) WHEN IT HAS FILLED THE SCRFEN, IT CALLS TCLEAR
31837 1 TO CLEAR THE TEXT FILE,
ALE 1!
1839 0285000 0510446 TXTHANI MOV CHAR,=(BP) 1SAVE REGISTER
1840 028002 M166P4 00ROR4 MOV "~ 4(8P),CHAR I1GET INPUT CHAR
1841 O2%g06 (42704 Q08200 BIC #289,CHAR JCLEAR BIT FOCAL SETS
3542 02%012 120427 200007 CMPB CHAR, #BELL 1ON BELL
1543 225016 00160} RNFE SILENT
1844 02%020 008237 172002 INC RHGTSTAT JRING THE BELL
1645 028224 Q0454 BR TXTDUN
18546 @28@26 120427 000813 SILENTI CMPB CHAR, #33 JON ALTMODE,
1847 02502312 001002 BNE Y]
1848 028234 112704 000044 MOVB #44,CHAR JECHO 8§ SIGN
1949 025049 120427 @00015 CMPB CHAR) #CR ICR?
IS8 028044 0O@1423 BEQ ADDCHR JYES, ADD IT TO FILE,
1581 Q29246 120427 0080112 CMPB CHAR, $LF sLr?
1882 0280852 201404 REQ LFCHAR JYF8, G0 CHECK LINES ON SCREEN
18n3 025084 120427 000240 CMPB CHAR, #49 JANY OTHER CONTROL CHAR?
31554 028060 0722436 RLT TXTDUN )YES, IGNORE IT
1855 9280682 00M414 BR ADDCHR JINSFRT ALL OTHER CHAR,S
1886 928064 G082YT A24674 LFCHARY INC Lrs §AUMP LINE COUNT
8T  92%279 AE%7Y7  M24670 TarT ENDFLG JENDFLGE1 MEANS LAST LINE
1588 028974 201004 BNE LASTL $YES,; LAST LINE
1589  A2WPTS 023727 024674 000048 CNP Lrs, 140 §SCREEN PILLED?
ISA0 028194 002483 ) BLT ADDCHR JNO, TREAT LP LIKE ANY OTHER CHAR,
1581 928106 0R4737 024362 LABTLY J8R PC,TCLEAR JCLEAR TEXT BUFFER BTARTING AT TXTPTR
3882 228112 09842} ~ BR TXTDUN 1AND WAIT FQR NEXT CHAR,
1843 228114 110477 {77833 ADDCHRy MOVB CHAR®INPTR NOVE NEW CHAR, IN
3864 028120 023727 024672 837770 cMp INDPTR, LOCA®E+DDST2ZEw2 SREACHED END OF FILE?
Isgs 2285126 022367 BGE LASTL 1 THEN CLEAR THE FILE
3866 028130 023727 824672 BI74662 cMp INPTR, sLOCO®64DDSIZEwI 1@ 1IF PTR PAST ENDw72 CHAR,S,
g7 A25136 0282402 BLT NOTFUL
1548 (328140 Q08237 024672 ING ENDPLG JMAKE THIS THE LAST LINE,
31569 028144 0203%2)7 824672 NOTFUL1 INC INPTR 1INPTR PT,S8 TO NEXT BYTE
1879 028180 112777 000177 177514 MovE #177,8INPTR 1 INSFRT CURSOR THERE
Is7i 028186 B12604 TXTDUNg MOV t(5P)+,CHAR tRESTORE REGISTER
3872 028160 eoe2a? RTS PC
3573
1874
35978

1576 202 LIFDF TERW jCODE
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FOCGT,
1577 #23016 EDBOTHLPSSTIZ ITERM CONE FOLLOWS LPS CODE AT START OF NDiFW
1598
1§79 1K CHECKS FOR ®F AND ™T, UN *F IT THROWS THE TNHQOST FLAG
15802 $#HICH TELLS KEYBOARD INPUT TC GO TO EITHER THF PDPei@ OR TU FNCAL,
15814 JON =T IT THROWS THE TOFOCT, FLAG WHICH TELLS PNP=1® TNPUT WHFTHER TO
3582 1G0 NIRECTLY TO THE SCREFN OR TO FOCAL,
3583 B3IM16 ALY 6 1718AD K1 MoV RETKS+2,e(SF) JGET CHARACTER FROM KEYBOARD
1584 923922 121,27 "RFL B CMPB QeSP, #206 17F?
3588 023326 G "7H BNF NOTF
1596 223432 125137 231%6 COMB TOHOST 1YES , FLOP FLAG
1587 6823834 ¢12737  A¢¢10al 175614 MoV FL1@L{,QNTENTN JAND ALLOW INTERRUPTS IF NOT ON YET
3588 @23042 0pA421 ‘ BR NOFKO JAND IGNNRE THIS CHWARACTER
1589 023044 121627 000224 NOTF3  CMPB 8SP,#224 1°77
31599 223852 3r1006 . BNF NOTT
1591 0230%2 185137 ©231%87 coMB TOFOCL )YES, FLOP FLAG
1592 223086 201213 BNF NOEKO JAND IF FOCAL LISTENING TO 14,IGNORE CHAR
1593 22306 012716 292337 MOV #337,85p JELSF, REPLACE CHAR WITH !.!.
1594 923064 Q0R4L12 _ BR Goroc $AND GIVE IT TO FOCAL
3595 023066 1048737 0421156 NOTTH TSTB TOHOST $SENDINGG TO FOCAL?
3596 M23072 @n14a7 BEQ GOFocC }IF S0, GO DO EXECUTE USUAL CODE
1597 023074 128737 175614 TEST101 TSTB ARTENOUT JELSE, WHEN READY,
1508 223100 02375 BGE TEST19
1509 23102 111837 175616 MOVS R8P, RITENOUT+2 SEND CHAR TO THE 19
16A0 B231n6 0288726 NOEKO! T8T (sp)+ JRESET STACK,
36m1 923119 o0eees? RTY $AND EXIT
1662 723112 4@n137 A16114 GOFOC1 JMP KINT+4 1GO REWENTER KFYBOARD INTERRUPT ROUTINE
3603
1604 $TENINT HANDLES PDPwi® INPUT INTERRUPTS, 1IT SENDS THE CHARACTER EITHER
3608 170 BOTH FOCAL AND THE SCREEN OR JUST TO THE SCREEN DEPENDING ON THE
6% . , )STATE OF THE FLAG LABELLED 'TOFOCL!
607
3608 023146 G13746 178612 TENINTI MOV ORTENINS2,(8P) IGET INPUT
1gp9 023122 021627 086377 cMp L8P), 4379 t IGNORE RUBOUTS
610 023126 o141} BEQ IGNORE
3611 23132 1088737 423i%7 TSTR TOFOCL JFOCAL LISTENING T0O 10?7
3612 023134 001404 BEQ NORESP
3613 023136 #8737 BO1636 T87 KIN JOVERFLOW?
1614 623142 100763 BMY Goroc
36148 023144 0042 BR IGNORE
1616 023146 ©R4T7Y7 028209 NORESP) JSR PC, TXTHAN 1IF FOCAL DEAF T0 19, JUST ECHO CHAR,,
3617 023182  28%726 IGNORESL T8T (3p)e SRESET BTACK,
%618 @23154 0o0sa2 RTI PAND RETURN
3619 ©231%6 poae TOHO8T) ,BYTE @ pe{ MEANB TERMINAL, @ MEANS FOCAL
3699 B23187 one TorocLs ,BYTE @ pwi MEANS LISTEN TO 18y # MEANS DON!T
31691 oL LENDC JEND OF TERMINAL HOOXUP CODE
1692 2ne LENDC 1END OF GT490 CnDE

1523 21330 LEND INIT



"MAIN, MACY11,620 19sMART3 13101
FOCGT,002 CROSS REFERENCE TABLE
ABRSFF 0@6556 1751 19034
AC ERQ0pRnY 424 53¢
617 6274
817 APRw
122%%  1226%
1351 1365#
1763%  1764%
1831s 1867
20118 2013
20764 2102w
2497#  2499&
26174 2618
30264 3029
309¢s 3092
31386 33244
34428 3444
ADCS = 178778 28668 25724
ADDB = 176772 2868 2573
ADDCHR 229114 3580 3558
ADDFP 206210 1740 1789%
ADIN = 170400 27788 2779
AFIX 205344 1480 14929
AGH 208372 38 18000
AH k000004 658 1606a
1888 18874
AL ah3a0005 66% 1893
1812 1867
ALGZA 2068086 1804 1815
ALGYB 206922 1886 189048
ALIGNA 906270 1798 1803
ALIGNB 286286 17988 1802
ALIST = 201403 3424 1944
ALL w 900004 s 1067
ALTAKA  ©06324 1797 1817¢
ARGNXT  ©04476 12428 1284
ARD 265330 3124 148838
ASCTY 823420 168 I0N
ASK 208244 262 14679
ASPACE  20834P 319 14909
ATAXE 208184 320 322
ATLIST = 801344 spar 1814
AXIN Pe1642 416% 8@4s
AXOUT mN2GO0R3 444 LY.
1111 7020
914 919
11488 1180
1824 2173
BDIVY 006476 1877 1881%
BE 201616 Y78 8604
2299 2408
BEGIN = 2g11en 1344 439
RELL, = 800097 27688  3%42
BELOYW 224262 3347 335%%
BH =3008002 638 1609w
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626
23
949

1227%
1376
1765
1871«
2824
2120
2540%
2623
3a3aw
109y
3128
3445

3560

163ae
1889»
159%%
1884%
1884

11984

1803
14708

%09
64
7@s
1018
1183
2226
1958
16430
24240

1618

485%%
624
LERE S
1228#
1421%
1766
1876
2034
2188
2801
2627
kLT
3112
3844
J44déw

3563

1633
1919
18596
1888w
1896

1486

 T12)

il

764
1048
1186%

1717s
24344

A486%

625

914
1229+
1402«
1794%
19124«
2956
2192
2518
2643%
3061
3116%
3360
3447

1633
1921

1599«
{R91e

1488

5%8

549

786
108¢
1194

17274
2829#

LYV 1
634%
919

12864#
1403

1796

1913s
2058 %
2195%
256A%
2644+
362w
3117

363w
3449

1636w
1942»
1680
1817

1491

842

§20%

87
1089
1194

17334
2621%

PPN

553%
635
9784
1287
1488
1801w
1927«
2059%
2197
2561 %
2645
3064
311194
3364»
3450

1734
1947
1684
1924

85%e

522

891
1087»
1479

1758+
2624

554%

637

9874
1289
1427%
18013
19413
20460
2199«
2562
2797%
3268
3120+
3381
34530

1774w
1956»
1603«
1954+

Y™

555

650

988
1291
1498
1RET»
1944
2267#
2220
2568
2798%
3069«
3121w
3423»

1773
19989
1604w
1961

1038w
538
898

1097

1473

1824
3339

556#

662
1236
1325
1921
1817
1955»
2268
2347w
2582%
2799
a7
3123»
3434

1789
1978
105w
1991 #»

557
665
1058«
1332
1598
1024%
1960
20T %
2348
2583
3ne2
3a76
3124»
J413%5=

1805%
1988
1735

1477+
696
9@2#»

1129

14954%

1982

Rl4qw
779%
1492
1144#
16072 %
1825
1979
20714
2349
2600
Jnl1ae
3IA86
3132
3436

1814
1993%
1772#

697
9a6
1140
1496

1979w

[y
~d
'+
P

6158

180
1221+%
13146«
1733
1R27
1981%
20173
2496w
2606
3024
3297«
3137
3438

1869
1992#
18064

698
912
1147+
1802+

2011



‘uaN,
rOCGT,

BL =5200523
ROTTOM 2p1652
RUFRAFRG = &1133a
BUFFNIL paz2262
RUFR LYY
cCFL,e Teniant
CFRS 2r1654
CHAR a2%200004
QHIN ea2710
CHINY 202786
CINT 2128256
cLcu pie2ie
CLXANR & 200134
CLKIN = 172424
CLKT 210274
CLOBE ®» B22626
ALRLAP 224426
¢oco 2246106
COMBUF = 2014614
COMILST & 3A1252
COPYLN ® 194630
coryLX 204049
CR = 008018
CRLE s 008018
pBOT s 223846
NCHR s 100090
DDSTZE ® 212878
NERG 2P1610
DECONY eaTT02
DECONI 807722
DECAM?2 2123002
DECOY 2p7764
DELFTE ® 200004
NETN 210006
nrYLY 228172
DIFL 006600
NIGTSA 2726584
DIGTST = 174644

DIRF T

\CY11,620
CRNSS REFERENCE TARLF

easn0n

19«MAR®73

13101
1809« 18134
1918 ‘919
644 1610n
JAyee 1R{2#
e 1986#»
4208 850
a1h 417
514 526k
4174 594
3864 22804
424 898
4%4 368
618 81315
TE8a% 785
87%% 876
982 982
1245 1246
1821 1548
2187x 2158»
2250w 22514
25184 2821«
28437 Jais
3%4¢8 I%48»
184 7674
(AL 7794
2327 2647
23034 2314
2781
27774
2327« 2328
251 % 824
J400 3402
3109 3111
393 8483
2983 988
2058 19863
205 1112¢
744 811
788 488
29168 2028
27624 2938
2752¢ 2918
404 4964
2174 2187
2178 2217
22374 2243
22324 22414
984 548
2226 22400
2923 3484
1917 1932
218 7438
217 21%1
18794 2037
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1814#»
1921«
1611»
183a%

1343
418

555#
228934
998
65
651
787#
891w
1014
1262
1524+
2178
2281
2822
ins2
31549
769

20801

23384
1224

509
1108

537

(1.0
2922
Jog
2934

§294
22194
2219

1094
1407
748

2155%
2188

1829«
16254«
1617
1R3S

1381
419

558#
2829
1119«

526

7224

788%

898»
1018
1268
1828
2183
2255#
2527w
3049
k1331

2047

1139

899
1812
2942
3398
2962

872

22211

2193

1864%
1932«
1631#
1865

1401
26362

B94w
2833%

514
T24%
79¢
899
1047
1279
1827
2204
2289
2828
kY L1
3581

2236

976
478
s

1268
874»

22)8

2234

18744
195a
18392
1875+

2451

1034

535%
733
783
9B
1053
1282
2008«
2216
226a#»
2546
ISi6e
3863

1085

Jo6e
Lha

2242

1878+
197%
1718
1879

26418

1118«

537
738
801
904
1259%
1344
20180
2218
2261
2847«
3847
3571

1528

2401
1494

24149

1880w
1981%

1718#
1RB1»

2919

1483

$89
T4¥%
8313
9a7
1980
1118
20609
2222
2263»
2545«
3519

2847

31564
1499«

2423

1682+
1985%
1726»
1884

570%
T47#
843
950
1486
1322
211¢
2224
2264w
258%
3529«

2767%

3566

2426

1888

1987
{728%
1899

589
768%
848
986
1128
1326
2116w
2229
2279%
2589
351319

3849

3140

1898
2006
1735%
1917+

592
778
847
962
1157
1449
2122+
2231 %
2457
2891
3340n

3341

1898«

1768w
1924%

602
773
849
976
1170
14714
2133»
2232
2459
2593
354w

3312

19@)

1799+
1929«

604
TT5%
B6O#
978
1214
14924
2182
2240%
2517
2597
3542



19=MARST3

WMAIN, MACY11,628 121091
rOCGT, 002 CROSS REFEREMCF TABLFK
NIVKFF 206566 1742 19124
NIVERR NA664D 1916 19354
pJMp z 16P000 27604 2932
DNOP s 184000 2758¢ 3328
no Bdn4m66 268 1127
DOCONT 204204 1146 1149
DOER 304220 11138 1138
NOGR 244106 1134 11344
DOGRP1 Bn4124 1132 1141
DOGRP2 2prg120 11394 1152
noxiT an4210 1069 11564
DPT ® 114a020 27614 292%
DSYZE ® (31625 2731 2751
DSTP ® 173400 2759%
DUNASC 223454 3025 Joase
DVEL ® 1{anP0 27634 2972
Nyt Pe7%40 2128 21680
E LU L) ] 844 2055
ECHOYLE = 20§40 374 772
ECOLOG 0p3252 LERR 893
FDITPIT 224714 sen k1.1:1 1]
EFUN PMa6L4 1293 12764
EruUNy 204656 1247 1292
ELPAR 204504 12444 1266
EMDIR AnseT2 164) 16838
EMIME Pe8704 1648 1687
EMIND o0%728 1648 166%%
FMREY, 0n8744 - 1649 1672
EMT s 2p7000 1847 1849
1862 18563
EMTHR 2257136 1647 1469
EMTO 113 4Y ) 1646 16644
FNAR s 303124 27864 2928
ENDF1,G 224670 3392« 34754
ENIT2 20370 K064 2649
ENUM 294874 1282 1270
ENUM) 2n4604 12729 1294
EPAR op4460 1219 12378
EPAR?2 B@4810 1238 12469
EPURE 2844dés 1222 12294
ERASE 2n3v44 286 ie74:
ERASET = 104642 215 1082
FRASEV & 104636 2144 544
FRG ga40i0 10948 11014
ERL 004002 16878 87
FRROR & 124400 243 440
1389 1483
ERRORC 938272 263 269
E£RR2 201782 460 4764
ERT on3778 1981 10864
ERTX ea40%0 214 11464
rRY 203764 1083 1096
ERVC 224034 1077 1103
ERVX 2p8100 212 14040

PAGE &6=§

3n46

2548
1155¢
11604

1194
2928
2782

29768
222}
2062

910
128¢

1674

1558
1564

29)y
3587
818

1088
8d6

10914
524

1638
271

2044

1098

3113

2935

2225
2067

1551
1366

3398
3568w

1083

864
1938
273
3426

1099

T 3403

2959

2228
20994

1552

1103

808
1966
278
3498

2979

2230
2111

1883

852
2282
217

2982

2113

1354

984
2286
282

339§

2114

1555

1026
2297
283

1117

1537

1162
2632
981

2119+ 2139
1888 1549
1176 1268
2832 3416
984

2140w

1862

13e7

1861

1308



WMAIN .4
Focc;'r:(
ETERM
FTFRUN
FTERMY
FTERM2
EVAL
EVALH
EVALIX
FVALLX
r

FCODE
rCONT
reone2
reos

rcos?
FCoS4
FEMT

FERRD
rIGor
ri6o1

FI1G02
FIGOY
rI6o4
FINCR
FINDLN
FINDY
FINDD
FINDY
FINERR
FINFTN
[ -1

TLARG
FLIMTT
FLIATY
FLIAT2
FLOAT
FLOSGN
rLoutT
FLTDO
rLToNL

FLTONE
FLTX
FLTZER
FNADNR
FNTABL
FOGO1
F0G02
£ 0603
roGos
roR
+PABS
FPADN
FPDTV
FPGRT

ACY11,620 19«MAR®73 13181
CRNSS REFERENCF TARLE
204374 1214% 126}
2045866 1284 12674
2nas44 i2s81 12618
Braseh "6 12184
BA4520 . 1243
= 1M4660 27784 2998
04664 234 129614
B 104660 229¢ 8851
55008023 55% 2084«
e (7200 1230 15864
2n4326 1183 1{88%#
204312 {1964 1208
210426 160 24218
210466 24486 2415
P10%26 24260 243%
208472 92 1886
206732 194% 19448
oR76%54 2196 219914
207566 117 2179¢
287636 2182 2184
2e7664 2240 2204
227674 2(0)% 2207
0042854 les 1177%
e 104624 2019 897
002874 697 704
202622 720 Vo584
22866 2062 695»
20642582 298 1174
a042686 299 11214
nR1626 4293 1462
2016812 4924 12314
pg4y00e 296 118%¢
201336 k113 ] 117%
¢01332 2964 1178
224%40 312 3139
207034 2087 2011k
207450 2109 FEER ]
008556 1598 1607
2r5%44 16024 1643
1679
010860 2419 2423
505624 16194 1837
U7k 3.3 13 399 293
2P6146 174813 1768
8 Q1166 1600 1286
207042 2013 2929
207272 2014 2021
207410 2008 2017
eaT7124 20324 2039
004222 267 1168
® 907573 1860% 1844
a envreyp 1200 1580w
® 227930 1592¢ 2304
s 227000 688 819

PAGE 66w6

1267

1234
1249¢
3222

1173
2p%6

19664
2262

21944

973

11768

1521%
1272

33800
21399
1644
2426
2208
1264
W26
2022
1848
an3e

2417
1199

1297
3451

1177
2058

Y 2R

1179

2474
2030

1848
24374

202814

3342
223%
24290
1223

1440
k1-1:1.]

1187
2462

1849

1310

2188

1646

2328
3149
1229

3994

1284
2064+

1131

2193

1647

2199

1549

in9s

1323 1328
2265 2068
2294

1648 1649
2419 2423
2043 2192

1497
2074

1632

2426
2383

2515
2108

1653

31373

2337

2544
2114

1689

2413

2563
2124»

166)

2471

2609
2142%

1667

2551



WMAIN,

FocaT, 802

FPINT
FEMUT,

FPNEG
FPNQR
FPPOW
FPPUYT

FPRINT
FPRNT
FPRNTP
rpaGw
FPSUB
FPURE
FP1
FPé
FREAD
FROM

rsIN
FEIZE
FTRY
F2ER
GALL_
GALL{
GEND
GETARG
GETC

GETCH
crTr
GETLN
GETLNX
GETYAR
GETX
GGROYP
Goroc
GONE
coTn
GRALL
GROOVY
GROVY
GROVY
GSFRCH
GBI
GSWIP
G50
68t
GTAKE
GTEST
GTESTN
GTESTV

MACY11,620

287471
anre4e

2n70874
on7070
eerase
L2117

aaT076
907356
207376
2aT1072
énro20
An8%22
224312
221576
207078
29003

210416
282154
An7434
20717
202954
2n2822
224144
204674
194614

174614
Bngiid
104622
2Mm2484
pagTed
23232
202568
223112
28214¢
203436
923320
104659
2012672
002680
074730
202004
265060
204764
904776
LR
Nos160
2025862
232812

19eMARS?3
CRNSS REFERENCE TABLE

13181
2684 3372
661 1324
2610 2999
15534 2018
2432 2569
15614 18%2
1293 15574
15548
1174 1186
2429 24314
824 1461
2104 2108
2112 21169
1559 1844
120) 1551
1594 19968
1374
1057 3140
676 1271
819 1203
24132 2403
198 23984
29164 2948
2118 2131
156414 2218
663 6724
6582 654
181 3319
6589 1168
189¢ 514
1%1% 1819
27714
1733 1739
199% 430
200 6489
12854 1313
190 8754
666 6734
3804 Ju9e
814 5324
248 %4
2968 29874
2249 1042
222 7848
608 Tis
1317 1321
2899¢ 29344
13839 1387
1327 1334
1328 1332
1384 1426
1424 14324
(11] 676%
5604 677

PAGE 66=7

1329
15213
2024
k1.1
2009
2339
1189
2545
15634
2127
240
334
1562
1223
2922
2867
662¢
1329¢
B32
2188

$792
972

Jsead

9724

1899

2916

1342
1435¢%

%49

15584
lase
2037
3341
2035
3383

1201
3335
2478

2129

15744

1468
944
2224

iri8
1018

3814

1137

1849
kid-L]
2044
2199

1232

2143

2043

2621
989
2383

1746

2033
3n89
2201
2398

1273

2238

962
2887

1094

2746
3131
2234

2418

1498

2383

978

1127

219}
1141
2247

15554

2404

988

153

2516
333R
2404

2032

2413

1248

2559
3343
2414

2188

2414

{260

2564

2422

2313

2422

1316

2581
2425

2423

2425

1319

2628

2430

2416

2430

1481



ZMAxn.(ﬁ \CY11,62¢ 19=MAR®73 13101 PAGE 668

rocaT, CRNOSS REFPERENCF TARLF

GTPC = 172000 2773% 2774 30364 33708 34087 34254 3451 3452%  3463a

GTRY Vo8 134 1374 13717 1429%% 1429

GTRY? 2r5144 C42F % 1433

GTSTAT ® 172202 Tt e 2718 3544%

6TY s 172004 ) # 2776 3438

aTY s 172006 27768 3445

GT4p & deprae 2653

HIBITS 224660 2944  298A%  INISE  3p30«  3048% 3072 3362#% 3364 3365% 34714

HORD 901620 4654 953 1204 1609 1618% 1847 2016 2309 2493 2505%  2528%  2568% 2620
26238 30%2 3IA95 3p99 3381%

IF PR3I3IT4 270 949s

IGNOR 282114 5054 a7 512

IGNORE 923152 3610 3615 I61TH :

IMMED  ® 2Rpeas 18765 2018 2024 2044 2337 2399 2417 2420 2569 3056 3335 3373

INADDR  P02%662 1600 1643

INCH & 104612 1879 767 2526

INDEYV 201632 4128 476s S¢a 783 2250 22564 2379 2384

INFILE  ©23670 306% 3675s

INTT 211330 26408 2795 3623

INITH 023166 2818 2831 20464

INIT? 003072 87 7714 RO

INLIST ® @A1366 3178 1484

INPYR 024672 33994  3408% 34768  3863s 3864 3866 35656  3572#

INPUTN 902204 817 1294

INTF ans3 3N 1749 18248

INTG 006340 1827 1832

INTO & 00pgenY 1186 1189 1573% 2483 2416 2429 2431

INTX 006362 1828 1838

INTY 206166 1748 1790 1936%

INTY 208386 1785 1826 18344

INV 223314 2077 2983 29868

INVe 024862 3441 34449

10F 1Y 010304 23478 2187

1060 2 210362 2349 23683

10LTST ® 210382 234% 2387 23644

I0PATC ® 210400 2348 23784

100 210334 2354 23813 2355¢

IPTR = 990021 658 1199 1201 1229 1232 1279 18718 2032 2036 2201 2304 2308 2313
247 2851 2684

JMS = 103414 1788 17 179 194 183 188 187 189 191 193 199 281 203
209 207 209 214 219 218 217 219 221 229 228 227 229
234 a7e

JUSTA 023456 3010 30299

K 223n156 2840 38838

KIN 201636 4148 4784 2270 22728 2284 2287« 2034 3417% 3613

KINT g1e110 113 2277 2828% 2839 3602

KIN® “17132 2279 228%

KIN® 9 210136 2281 2284#

KINTS 210136 2828 2833

KINTS P42 2830 28340

KITH 210074 2252 22708 2271

KKSTRE = 237772 27558 2918

KSYZF = #2029p 27198 2758

LAST! 025106 h1.1.7:] IB6Le 3865



:ﬂhrm,

MACY1L,620

FocoT, 202

1.EAST 4236%4
1LEDONT = 1704Q2
vr s VAQn12
LFCHAR N2%mM64
LFS8 #24674
LINCNT 201630
LINEND 071624
1. INERR 002314
LISTEO B8 AR1406
L.ISTY w B(I1456
LISTE = 901453
Loc e%0002000
LOCGET 024204
1.0CG0 924176
1.oCcsrT #24164
Loce 228202
1.0RD 21622
LOSE® 203422
1.08r14 003426
108K oe3444
1,087 on3VTe
LPADR & @0pY24
LPRATZ ® 209000
LPINT 024826
LPLOE 224686
LPS8 E 177514
1LPBSYZ = Q32M00
LSPR or1802
LTEERO eoT4id
MAKSUR 023448
MDP@ LT RT
MODE 224662
MODYFY oerss2
MORNOP 224156
MORTXT 823370
MULYPR 206426
MULE PO8166
NALPHA & 200020
NEGEF Pecus?
NEGX 2n6470
NEWLOC 224200
NOBLY 023752
NOEXO 823126
NOLY 223778
NOLPEO 024614
NOLPS 223204
NOP 006080
NOPLOP 2241%9

R e o B

Amms AL
VEILRND

19=MARe 71
fROSS REFERENCKE TABLE

131814
1058 3063
2775¢
27664 315514
31559 3556¢#
3391w 477
4114 7924
4084 6628
834 LIEE
3294 1017
k1Y) 1214«
178 1022
2769 295R8%
a2 3284
3119 3123
3396n 3397s
311 3338
2987 33384
3299 3043
2928% 2934
34¥9 34444
4069 1610
111 961
955 111
943 88
944 987
2787% 2028w
2732
2808 34344
2946n L34
79¢ 2373
29848 2918
3982 2491
212 211
3g240 3827
18640 1873
2947 2972
Moate J102e
274 10108
3338 3338¢
Joio 383)
1743 1842
1787 196)
Tie 1279
17892 1908
1878 1904
33368 3i50e
3996 3098
b 111} 3892
3ioe 31024
3437 Y481
29574
1688 1689
3328 31329
3612 36i6d

PAGE 66=9

g6ay

35564
798 %
667
664
1e17
2950
Ip29n

33128
3398

3147
2946
3480w
1617

2806w

3138
2042
2132

2976+
3T e

19693
2161

19@8
33851

ls@08

35849

698
668

2960
334
3328+#
3399

33N
2958
346)
2311

3137
3877
2134

29794
72

2227

3872

154
1279

2961w
345
33440
34004

2962
3470
3382

3451w

2982

11124

298an
30464
J345%
340}

3e6?
31564

34708

2988

2997
347
3346
3403

3066
3566

214

3000%
3a12w
3348
3404

1068

k3 1YL

3002
1075«
3349%
3408w

3138

3048

et
076
l3ye

3345

3086w

3R
3
3391

34¢1

3087«

Jaldw
3115#
3394w

3425

JB9 3N

314w
16
33193«

3435

3297»



WMAIN,
rocs-r.(
NORF
NORMND
NORMY
NORM?
NORY
NOS
NOSEND
NOSHOW
NOTRAK
NOTEXT
NOTH
NOTENL
NOTONT
worTT
NOTYET
NO18
NUMF
ONE
oNPYC
OPADDR
OPEN
OPERR
OPNEXT
ou?T
OUTCH
ouTeH
OUTDEYV

ouTw
ouTx
oUTY
oUTE
e

PACKE
PACKX
PARAMS
PARTSA
PARTST
PBAR
»C

PCF
PCH
pC?
PERR
PLU'GCO
pory

‘ACY11,620 {9e«MARmT7Y 131031 PAGE 66wl
CROSS REFERENCE TABLFE

AA6L 36 1616 1743
Baen72 172~ 1728¢ 1734
angy 72 1714 17584 1834 1892
(AT P74 1747 1721 1723
20R20:4 T 17638
pl1eoTe 3457 34894
h24774 TR1S 1822 3524 35294
224734 3489 315168
823812 1060 37624
323606 3853 3061 4
223044 1585 315899
225144 1867 1569
023650 867 N
023066 3594 3698
023432 3e1? 3921
224476 34158 3417
x 000084 2882 2864 2865
e 20200 698 669
024612 3448 34504
2n6126 161% 1739%
a 224646 2494 118% 1188 2401
2094572 1244 12%7 12604
2045168 12588 1274
203022 182 728 7884 3.1}
1@461” 188 789 2828
224086 3114 3122 3125
281634 4133 4774 798 2269
3814 31516 3521
802764 777 7818
2n3es4 797 799 LA R
203042 791 794 7984 3492
oe3nL2 572 786 7884
s%000000 528 2064 s 20714 2073
2111 2113 2147 21264
B 104616 194 L1°1:] LE]] {018
263136 192 8424
E Sannnr U 2117
2052086 220 1447
® 104846 219 952 1292 1338
003176 848 B84
sA080007 494 471 478 4820

1192« 1254« 1291 1460w
18344 18384« 1842 184584
2143 21740 2178w 2187
29844« 2967a 2987« 2989
3128 3126 3139 3142
3861w 3572e 3616+

201604 3994 488 4954 819
pe3R24 2684 498 977 990
2r3nmg 98 989 986
PR4677 13004 1458
223344 2989 2990 29974

e Popaa" 25%9 994 1000 1287

2870 26014 2622 262%

1962

2381

sae

207%»
2131
1023

31 1)
14684«
1853
2467
2990#
3147

522«
994 #

1238

2382

2074
21444
1468

829
1407
18624
2470
oo
3140

974%

1439

2383

2077
1498

833
1494
1893
25420
kD)
33127«

99an

2169

2384

2078w

647
1601»
1908«
2548%
3209w
3382«

1130

227

2385

2081#

1092«
1618%
1914+»
2603
3243
3366m

1147

2340

3486

2086

1012«
1616
1962«
2630

3673
3376

1159»

2454

3495

2094

1039+
1731
1963
2015%
3p74n
3384»

1191

2506

3506

2128#

1143
1736+
2181w
2831
31034
3499

1193+

2524

35¢

2119w

1168%
1764 %
2123
296%
EERBE
35123%

3423

2552



VMAIN, MACY11,622 19eMAR®7Y 131@1 PAGE 66wi1

rOCGT,.282 CRNSS REFEREMCE TABLE

POSCH A24%00 31369 3364+

POSOUT 224050 3L4R 3123

pPOWDO 206700 19%4¢ 1964

POWF PARRSR 1744 19444

POWEY Go6644 1942+ 1946

POWS 206870 1951w 1976

PPS 8 177%54 81¢ 2374

PRESFET & 174406 27808

PRINT 3 124400 253 484 502 798 822 858 1461 1469 2128 2144 2148 2150 2462
2468

PRINTA ©02316 467 8684

PRINTC & 104604 18¢¢# 723 1016 1984 1766 1529 2029 2154 2156 2159 2448 2461

PRINT2 & 1014642 218 479 4R3 488 BaQ 1512 1532 2456 2474 2476

PRINZA 002626 216 7224

PRNTP eaTmy2 1754 2004¢

PRANTIN & 104626 2034 487 1082

PRNTP 27506 2148 2149 2151

PRNTS an7474 21469 24487 2470

PRNTS 007832 2123 21868%

PRNT? 207%22 482 2153 218654

PROC ¥A34584 518 :1.1.] 76 1023 1104 1158 2358

PROCES 203452 275 979 997 1192

PROGYIO 210336 276 2356+

PRS a 177889 aas .11 783 2350 2369

PSCAN 003444 974ds 114)

PTEN 087064 2048 2019 2194

PTR s%000002 43 sS4 63 484 5§52 557 5964 Taie 744 7464 L3Y-10 904w 995#
11 1) 012 S164a 921 1172 1195 1231 1239 1240 1261« 1272« 1347w 134R«

13494 1384 1382 1364s 1365 1378« 1382+ 1383 1388+ 1386 1423 1425 1427»
1428 1432 1435» 14364 1462+ 1478 1478» 14874 1490 16082 1601 1606 1648
1653 1658 1661# 1662 1663 1668 1665« 16738 2030 2145 21478 2157 217%»
2179 2194 2198% 2237« 2294 2295 2299 2300 2381 23928 2327 2329 2311
23400 234% 2350 2382 23544 2402 2407» 24090 2412« 2427 24668 24694 2472e
2474« 2491 2408 2496 2302w 2528 2543 25506 26124

PUTCO 224264 3001 33609

pUTF 298630 16274 1748

PUTTYT 023402 3011 30838

PNRDNN 205782 102 16800

PWREGS 006028 1620 16974 1839

PYRON  OBEDN4 897 . 17834

PHRYP  2088D2 1684 16949

READE ®m 104606 1834 5es 1913 1021 1479
READF 007842 1783 2173

REL, = £0B0SS 15778

RESETD 024804 2848 3423

RETLOC  £24110 3n3" 31384

RETNEN 824312 2991 3077 3149 33708

RETNOW 224876 3133 3138F 3136

RETURN 903846 279 9904

ROOTGO  B18244 2368 2318 2313

RT B HuaeEe U 2720 273¢ 2811 2884 2868 2904 298¢ 31%7
RTPAR = 809211 27688 3016 3832 1049

RUBIT 203200 844 B384

RUBYX 203210 846 851 856 BS9S



¥
WPATN,
FOCGT,

RUBX?2
RS

SCHAR
SCONY,
8CONT
SERR
SET
SFIND
8FOUND
8GNF
8GNy
816N
SI6ND
SILENT
SKPLPR
SKPNON
BXPNOX
SORTH
SORTE
SORTD
SORTY
SOUND
.1¢) 4

5P

EPFOY.
SPUOL
SPNORX

"

033214
1200025

6P3872
203566
203564
803624
204222
2p3610
203620
8n68 32
206%36
266734
006460
229026
104652
= 1074684

292372

232406
= 104602

202440
5 124609

202424

202420
3008026

n 2P144Y
s 104634
2626

(‘ CY11,622 19wMAR=7)

131014
fRNSS REFERENCFE TARLE
772 7892
46 % 574
563 614
127 724
11 . 1214«
1255% 1789
14784 i477
2096 2122
2463 2468
2617 2627
328 10184
27 781
326 10134
973 1914
282 1167
1821 1024
33 122%¢
1750 18958
18974 1949
1862 1914
16748 1933
3%43 kLYY.1]
2233 1244
229 516
226 822
178 6144
1793 772
189 6344
1778 1847
616 6228
508 623
489 439
111 E60a
B85 982n
1188 1188
1198 120%
1288 1296s
138¢a 1388
1473 1474
18964 1897
1683 1604
1787» 1763
1950w 1982»
19624 1993
2079 2080w
2209 2232
2427 24084
28583+ P LT T
2026» 2827
3408 3417
3584 3589
2664 1484
20904 51s
210 585

PAGE 66w12

784
66
619
744
1217%
1296
1498
2287+
2466
2630
1619
12144

10269

1904
19784#

1267
11

618
776
638
1922

6194
4814
878
9968
1187
1206«
1319+
1423
1478«
1827
18884
1838+
1953«
2024«
081
2233«
2411»
2894w
2997
3424
31599

532
LEEL

R35
459
A27%
746
1218
1343%
1817
2265
2469
3IR30

1837

1321
655

1480
1178

8§39
4525
5Ti%
999
1172»
1248
1814w
1428
1500
1608
1684
1838s
1984
2¢12a
2096
2259w
2481
2595
3ag0
3434w
889

651

8604
453%
622
781
1233
1348
20%3%
2293%
2472

1893

2226

2387
1178

Te8
453
6568
1047#
1181
1220
1315
1432
1521
16419
1687»
1847»
198%
2023s
2102«
22613
251 7%
2596s
Ja21ie
3433
3n00

949

873
454
624
RP2#
1237
1346
208¢
2306w

2477

148¢

737
4846
659
1248
1182«
1239%
1348w
1419
1802
1627
111
ieBe
1988
2028
2139s
2264
2821
2597w
3a2e
3464
LY y21]

1169

879
5¢3n
h25%
23
1241
1374%
2085«
2387
2492«

1814

748

466+

78S
11284
1190n
1240s
1322«
143¢
1538s
1828
18944a
1872«
1987
2034w
2145%
2277w
28543
2006w
3047
3485»
3609

125%

844

826%

Rp1#*
1242%
1376«
2086
2447+
2503%

758

4694

793
1129+«
1194w
1241
1328«
1438

1887«

1654»
1697
1876w
1989+
240w
2173
2279
2%468»
2614
ins
2219
3547

2354

513

£34
1834%
12764
1377
20884
2448
2540%

4780

13
143ge
1193
12460
1338
1447
1588+
1697»
1492
1883
196404
2041w
2179%
2287
2549
2612
3108«
3829

SR5#

6546
1235»
1277%
1429«
2789
24%04
2600

4714

BaTH
1141s
1194
1247»
133%«
14408a
1589
1861
1699
189%#
1961w
20424
2192»
22959+«
2554
2640w
Jitos
3516»

587

59
1A36%
1278%
1430%
2091 %
2451

2611%

480

BiT7#
1142«
1198
1249«
1336%
1449
18590«
16664
1780
19p02
1975»
2083
2198
2299«
2562
2641
31158
3542

591

KT
1738
1279+
1452
20913
2457
2615#%

481

Bige
1144
11968
1282«
1347
1470%
1881a
1689
17814
1931s
1977#
2084
2204%
2315
2569%
2642»
3390
3574

894w
£7 3%
1113
1283
1474w
2094
24589
2616

495%

854
1148
1197%
1283»
1348
1471+
1892
16824
1782
1947
1978#
2088
2206
2316
2566
27984
3406
I5834



"MAIN, MACY11,622 19=MARe73 13181 PAGE 66e13

rocqr, 202 CROSS REFERENCE TABLE

sPNYXT Pn3124 8324 1242

SQUFENMD 9122582 2298 23164

8QX 210250 2312 2318¢ 2428

SRETH 002226 13p 534 536 538

SRNYL,ST = 271400 3244 1922

STACK 8 40pnae 819 821 1174 1185 1186 1188 1189 1200 1243 1223 1224 1498 15784

22413 2047 2235 2236 232} 2401 2403 2404 2413 24144 24146 2422 242%
2429 243¢ 24131 2432 2433 2545

STACKO on1706 89 98 108 439¢ 494 |eY 2642 264% 2796 2799 28613

START & 104632 207 1084 1089
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