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INTRODUZIONE

Per la prima volta sui Personal Computer viene fornita 1' elenco
disassesblato del Sistema Operativo. Si tratta in effetti di wun'
elenco di routines e locazioni che peraettono per la prima volta a
chiunque desideri operare con questo computer di poter effettuare wun
lavoro serio e sopratutto di non essere costretti a perdere giorni e
giorni di tentativi e prove. ,
Naturalmente e' richiesta una certa conoscenza del linguaggio
macchina e dell' Assesbler per il quale ci permettiamo di consigliare
il voluse CORSO DI ASSEMBLER PER IL CBM64 che viene consegnato
insieme ad una cassetta (o disco a richieat) contenente il Monitor,
1' Assesbler, il Disassesbler ecc.

Lo scopo di questo libro e! quello di fornire una lista dettagliata
del contenuto delle ROM e.quindi di TUTTO il Sistesa Operativo del
computer CBMG4.

Poiche' esistono due aree di ROM, che vanno rispettivamente da A0OO a
BFFF e da E000 a FFFF e che possono essere disabilitate
separatamente, i listati che costituiscono la parte centrale del
voluse, sono stati distinti in due parti ad ognuna delle quali e!'
allegato anche il relativi Cross Reference.

A parte i listati relativi alle pagine 0/1/2/3, le colonne devono
essere lette nella seguente maniera:

. Indirizzo

. Codice oggetto

. Numero di linea
Label

Istruzione mnemonica
Operando

Commenti

N AW WN =

Tutte le Label hanno un suffisso di quattro caratteri esadecisali
(due per la pagina zero) che rappresentano 1' indirizzo attuale.

I1 prefisso di un un solo carattere puo' averg il seguente
significato:

B - 8ranch label

J - Jump label

S - Subroutine label

T - Table (data) label



¥ - ¥Word label
Z - Zero page label
X - External label

Alla fine di ognuno dei due listati, rispettivamente dell' Interprete
Basic e del Sistema Operativo vero e proprio si trova un Cross
Reference. Per ciascuna Label, messe in ordine alfabetico, si trova
1" indirizzo della Label stessa e tutti i numeri di salto della
Label.

A) Le pagine 1-3 contengono la parte del Sistema Operativo relativo
alle pagine 0/1/2/3 della memoria utilizzata dall' Interprete Basic.

B) Da pagina 5 a 105 e' presente il listato disasseablato e
coamentato dell' Inteprete Basic, mentre da pagina 106 a 121 il
relativo Cross Reference.

C) Da pagina 122 a pagina 126 sonc presenti le pagine 0/1/2/3 della
mesoria utilizzate dal Sistema Operativo ( parte KERRAL).

D) Da pagina 127 a pagina 222 le periferiche di I/0 e le routines
Kernal disasseablate. Da pagina 223 a 224 i1 Vettori Kernal.

E) Le pagine da 225 a 239 contengono il Cross Reference relativo alle
routines Kernal mentre da pagina 239 a 242 il Cross Reference della
pagina zero usata dal Sistema Operative.

Inoltre in Appendice sono riportate sia le locazioni delle pagine
0/1/2/3/4 le routines mnemoniche relative al CBM64, al VIC ed alle
serie 3000 e 4000.

Lo stesso e’ stato fatto per routines de} Sistema Operative con wun
breve cossento.

- II -



0000
0001

0002
0003
0004
0007
0008
0C09
000B
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
ocz2
0023
0024
0025
0026
0027
0028
0029
0028
002C
002D
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039

OO~ EsEWN—~

<L
.|

;CBM-64~Part One

z00
201

b e wr Wy el ws we wq

L]

202
Z03
Z04
207

208,

z09
208
z0C
Z0D
08
20F
Z10
Z11
Z12
Z213
Zl4
Z15
216
217
z18
zZ19
222
223
224
225
226
z27
z28
229
228
z2¢
2D
22E
Z°F
Z30
z3t
232
233
Z34
235
z236
z37
238
239

bic
bit
bit
bit
bit
bit
bic
bit

$00

s01
{output)
(output)
(output)
(output)
(input)
(output)
unused
unused

$02

$03

$04

507

$08

$09

S0B

$0C

s0D

SOE

$SOF

$10

sl

$12

$13

$14

$1i5

$16

$17

$18

$19

$22

$23

$24

§25

$26

$27

$28

$29

$2B

$2¢C

$2D

$2E

$2F

$30

$31

§32

$33

$34

$35

$36

$37

$38

$38

;6510 data direction register
;6510 1/0 register

O=RAM at SA000~$BFFF (BASIC area)
O=RAM at SEOQO-SEFFF (Kernal asrea)
O=access CRT shapes at $DO00-SDEFF
cassette write line

cassette sense line

cassette motor control

;dummy address for offset

;fixed—-float vector

;high byte of same
;separator/terminator/work field
;terminator/AND work field

scharacter position for TAB

;length BASIC line/AND-OR switch/# DIM
;reference/declaraction flag

stype: FF=gering, 0O=numeric

;type: B80=integer, 00=floatiny point
;DATA/string/error flag

;subscript/tn flag/integers-arrays flag
;0=input, $40mget, $98=read

;<=> operator

;CMD file number

;integer value (work)

;high byte of same

;string descriptor stack index
;previous string descriptor stack index
;high byte of same

;bottom of string descriptor stack
;utility pointer ares

product for multiplication

we we we we ws we w

;pointer to start of BASIC
shigh byte cf same

;pointer start of variables
;high byte of same

;polnter to start of arrays
ihigh byte of same

;pointer to end of arrays
s;high byte of same

spointer to start of string storage
shigh byte of same

sutility string pointer
;high byte of same

;pointer to limit of memory
shigh byte of same

;current BASIC line aumber



003A 60 Z34 = §3A ;high byte of same

003B 61 Z23B = §3B ;previous BASIC line number
003C 62 z3¢ = $3C ;high byte of same

003D 63 z3p = $3p ;pointer to BASIC statement for CONT
003E 64 Z3E = $3E ;high byte of same

003F 65 23fF = $3F ;current DATA line number
0040 66 240 = $40 ;high byte of same

0041 67 Z41 = $41 ;current DATA address

0042 68 242 =  $42 ;high byte of same

0043 69 243 =  $43 ;temporary read pointer
0044 70 244 = S44 ;high byte of same

0045 71 245 = $45 ;current variable name
0046 72 z46 = 846 ;second byte of same

0047 a7 ¥ = §47 jcurrent variable address
0048 74 248 = $48 ;high byte of same

0049 75 249 = $49 ;varigble pointer for FOR/NEXT
004A 76 Z4A =  $4A shigh byte of same

004B 77 Z24B =  $4B ;s8ave area

004C 78 24C = $4C ;high byte of same

004D 7% zZ4p =  S4D ;comparison symbol accumulator
O04E 80 Z4E = “$4E ;misc. work area

OO4F 81 24F =  $4F ;" "

0050 82 250 = 50 3 ° -

0051 83 251 = §51 - "

0053 84 253 a $53 Rl -

0055 85 255 = $55 3 " -

0056 86 256 = $56 s ° -

0057 87 z57 = §57 smisc. numeric work ares
0058 88 258 = 58 ;5 ° -

0059 89 259 = §$59 Hi -

0054 90 z5A = $SA Hi -

0058 91 z5B = $58B e "

Q05C 92 25C = §5C Hi -

005D 93 z5p = §5D Hile -

00SE 94 Z5E =  $SE Hi -

005F 95 Z5F =  §5F ;s -

0060 96 260 &= | $60 Hil -

0061 97 261 = $61 ;floating point accu # 1 - exponent
0062 98 262 = $62 ;flp # 1 - mantisss

0063 93 263 =« $63 e -

0064 100 264 = $64 Hi -

0065 101 265 = $65 Hi -

0066 102 266 = $66 sflp # 1 - sigo

0067 103 267 = $67 ;saved sign of flp accu
0068 104 268 = $68 ;flp accu # 1 padding

0069 105 269 = 569 ;£1p accu # 2 thru 26E
006A 106 26A = $6A

0068 107 26B = $6B

006C 108 26C = $6C

006D 109 26p =  $6D

006E 110 Z6E - S6E

006F 111 Z6F =  §6F ;sign comparison accu #1 vs accu # 2
0070 112 270 = §70 swork pointer/guard bit
0071 113 271 = $N1 ;output index

0072 114 272 = §72 ;high byte of same

0074 115 274 = §7a ;current character address
0078 116 278 = §$7B ;high bdyte of same



0054
0073
0079
0080
0100
0101
0102
0103
0104
O1FE
OLFF
0200

0300
0302
0304
0306
0308
0304
0310
0314
0316
031¢€
031A
031cC
031E
0320
0322
0324
0326
0328
0324
032¢
032E
0330
0332

033C
033C
03FC
0400
07EB
0800

157
158
158
160
161
162

X0054
X0073
X0079
X0080
X0100
X0101
X0102
X0103
X0104
X01FE
XOLFF
X0200

$54
§73
$79
$80
$0100
$0101
$0102
$0103

' 0104

$OLFE
SOLFF
$0200

;JMP vector for functions

;get next character

;get current character

;check for numeric character

;bottom of stack

;work area for flp to string conversion

vi v w

s;1ine number for line in ioput buffer
;high byte of sawme
3BASIC input buffer

;Operating System vector table

<OR
.DS
-DS
DS
.DS
DS

$0300
$0302
$0304
$0306
$0308
$030A
$0310
$0314
$0316
$0318
$031A
$031¢C
§031E
$§0320
$0322
$0324

50326

$0326
$032A
$032¢
$032E
$0330
$0332

§33C
182

4
1000
24
$8800

serror message link, std value = SE38B
sBASIC warm start vector, std = $A483
;crunch BASIC tokens, std = $AS57C
;print tokens vector, std value = $A71A
;execute stmt vector, std value = $A7Eé4
sget arithmetic element, std = SAE86
sUSR JMP vector, std value = $B248

:IRQ vector, std value = $EA31

;BRK vector, std value = $FE66

:NM1 vector, std value = SFE4L7

;OPEN vector, std value = $F34A

sCLOSE vector, std value = S$F291

;set input vector, std value = $F20E
;set output vector, std value = §F250
;Testore 1/0 vector, std value = $F333
;1INPUT vector, std value = SF157
;OUTPUT vector, std value = SF1CA

;test Stop Key vector, std value = $FLED
$GET vector, std value = $FI13E

;close files and chanovels, std = $I3ZF
;unused vector, std value = SFE66 (BRK)
;Load RAM vector, std value = $F4AS
;Save RAM vector, std value = $FSED

jcassette buffer
svideo RAM

;sprite pointers
;standard BASIC text area



9FEA
EO00
E043
EQ97
E1OC
Ell2
Ell8
EllE
E124
E12A
E156
E165
E168
EIBE
E1C7
E264
E26B
E2B4
E30E
E37B
E386
E394
FF90
FFB7
FFCC
FFDB
FFDE
FFE1
FFE7
FFFO

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

185

X9FEA
XEOQO
XE043
WEQ97
XE10C
XELl2
XE118
XEL1lE
XE124
WE12A
WEL156
WE165
WE168
WE1BE
WEIC?
WE264
WE26B
WE2B4
WE30E
WE37B
XE386
WE394
XFF90
XFFB7
XFFCC
XFFDB
XFFDE
XFFE1
XFFE7
XFFFO

[N N I W I IO S I IO T T T I T T T T I T T T U O N TR TR B R I

SSFEA
SE000
SE043
SE097
SE10C
SE112
$E118
SELLE
$E124
$E124
$E156
SE165
$E168
SE1BE
SEI1CT
$SE264
SE26B
SE2B4
SE30E
SE37B
SE386
SE394
SFF90
SFFB?
SFFCC
$FFDB
SFFDE
SFFEL
SFFE7
$FFFO

;address to access function jump table
;continvation of RND routine
;compute odd degrees for SIN and ATN
;RND command

joutput a character

;input a character

;set output device

;set input device

;get a character from current device
;SYS command

; SAVE comwmand

;VERIFY command

;LOAD command

;OPEN command

;CLOSE command

3 COS command

;SIN command

; TAN command

;ATN command

;Warm Start estry

;print message READY

;RESET routine

;control kernal messages

;read 1/0 status word

;restore 1/0 devices to default

;6et real time clock

;read real time clock

;check Stop key

;Close all channels and files
;Read/Set XY cursor position



AQ0C - 195 -OR $A000

AD00 94E3 196 W WE394 sRESET address
A002 7BE3 197 W WE37B ;Warm Start address
198 ;
199 ;program identifier (not tested)
200 ; .
AOD4 43424D 201 -BY °C,”8,°M,”B,"A,”S5,71,°C
202 ;

203 ;address table for BASIC commands
204 ;address -~ 1 used since routines reached via RTS

205 ;
AOOC 30A8 206 TAOOC .W WA831-1 ;END
AOQE 41A7 207 W WA742-1 ; FOR
AOl0 1DAD 208 .W  WAD1E-1  ;NEXT
AO12 F7A8 209 .W WABF8-1  ;DATA
AO1l4 ALAB 210 -W WABAS-1  ;INPUT#
AOl6 BEAB 211 .W WABBF-1  ;INPUT
A018 80BO 212 -W WB081-1  ;DIM
AOClA 05AC 213 .W WACO6-1  ;READ
AOQ1C A4AY9 214 W  WASAS-1 SLET
AOLE 9FA8 215 _«W WABAO-1  ;GOTO
A020 70A8 216 W WAB71-1 sRUN
A022 27A9 217 W WA928-1 ;IF
A024 1CA8 218 .W WAB1D-1 $;RESTORE
AD26 52A8 219 W WA883-1 ;GOSUB
AO028 D1AB 220 .W WABD2-1  ;RETURN
AO2A 3AA9 221 .W WA93B-1  ;REM
A02C 2EA8 222 .W WAB2F-1  ;STOP
AO2E 4AA9 223 W WA94B-1  ;ON
AO30 2CB8 224 .W WB82D-1  ;WAIT
4032 67E1 225 W WEL68-1 ;LOAD
A034 55E1 226 W WE156-1 s SAVE
A036 64E1 227 .N WE165-1  ;VERIFY
A038 B2B3 228 -W WB3B3-1 ;DEF
AQ3A 23B8 229 .W WB824-1  ;POKE
AO3C 7FAA 230 W WAAB0-1  ;PRINT#
AO3E 9FAA 231 W WAAAO~1  ;PRINT
AD40 56A8 232 W WAB57-1 ; CONT
AD42 9BA6 233 -W WA69C-1  ;LIST
AO44 5DA6 234 W  WA65E-1 ;CLR
A046 85AA 235 W  WAAB6~1 H
A048 29EL 236 W WE12A-1 ;S¥S
AO4A BDEL 237 .W WEIBE~1  ;OPEN
AO04LC C6EL 238 W WELC7-1 ; CLOSE
AOLE 7AAB 239 .W WAB7B-1  ;GET
AQS0 41A6 240 W WA642-1 sNEW



A0S2
A0S54
A056
A058
AO5A
A05C
AOSE
A060
A062
AD64
A066
A068
AD6A
A06C
AO6E
A070
A072
A074
A076
AO78
AO7A
A07C
A07E

A980
A081

A083

A084

A086
A087

A089
AOBA

A08C
AC8D

AOSF
A090

A092
A093

A095
A096

A098
A099

AO9B
A09C

398C
CCBC
58BC
1003
7083
9EB3
71BF
97E0
EAB9
EDBF
64E2
6BE2
B4E2
OEE3
ODB8
7CB?
65B4
ADB7
8887
ECB6
0087
2CE7
3787

79
6988

79
5288

7B
2ABA

7B
11BB

F
TABF

50
EBAF

46
ESAF

a)]
B3BF

SA

D3AE

64
1580

242
243
244
245
246
247
248
249

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

;address table for BASIC functions

¥

W WBC39 ;SGN
W WBCCC 3 INT
.¥ WBCS8 ; ABS
W X0310 ;USR
.W WB37D sFRE
W WB39E ;POS
M WBF71 +SQR
W WE097 ;RND
W WB9EA ;L0G
.W WBFED ;

M WE264 ;COS
.W WE26B $SIN
.W WE2B4 ; TAN
.W WE30E ;ATN
.¥ WBBOD s PEEK
W WB77C ;LEN
.V WB&6S ;STRS
.V WBAD ;VAL
.¥ WB783 $ASC
.¥ WBGEC ;CHRS
.W WB700 ;LEFT$
W WB72C ;RIGHTS
W WB737 ;MIDS

.

t
;table of priorities and addresses
;for diadic operators

TAO8C .BY §79
.W WB86A-1 ;plus

.BY §79
.W WB8S53-1 ;minus

.BY $7B
+W WBA2B-1 ;times

.BY $7B
.W WBBl12-1 ;divided by

+BY §7F
W W3F7B-1 ;raise to power

-BY $50
-W WAFE9-1 ;logical AND

.BY $46
W WAFE6-1 s;logical OR

.BY $7D
W WBFB4-1 ;ponadic minus

+BY $5A
-W WAED4-1 smonadic NOT

e

-BY §64
W WBOl6-1 ;2 =<



301 ;table of keywords
302 ;same sequence as address table TAOOC

303 ;

AO9E 4S4EC4 304 TAO9E .BY “E,”N, D+$80

ADAl 4B4LFD2 305 .BY “F,”0, R+$B0

AOAL 4E4S5S8 306 .BY ’u,'a.'x,'r+sso

ADA8 444154 307 .BY “D,”A,”T, A+$80

AOAC 494E50 308 .BY 1. N “P,U,"T, #4580
AOB2 494E50 309 .BY “I,°N,"P.-U,”T+$80
AOB7 4449CD 310 .BY "D,"I,”M+$80

AOBA 524541 311 .BY “R,"E,"A, D+$80

AOBE 4C45D4 312 .BY “L,"E, T+§80

AOCl 474FS46 313 -BY “G,70,”T, 0+$80

AOCS 525SCE 314 .BY “R,7U, N+$80

AOCB 49C6 315 .BY “1,°F+$80

AOCA 524553 316 .BY “R,"E,”S,”T,"0,"R,”E+$80
AOD1 474F53 317 .BY “G,"0,°S,"U, B+s80
AOD6 S24554 318 .BY “R,"E,"T,U,"R,”N+$80
AODC 5245CD 319 .BY “R,"E,"M+$80

AODF 53544F 320 .BY °S,"T,”0, P+$80

ADE3 4FCE 321 +BY “0,”N+$80

ADES 574149 322 LBY "W,7A,"I, T+$80

AOE9 4C4F41 323 .BY “L,”0,”A, D+$80

AOED 534156 324 “BY °S,7A,"V, E+$80

AOF1 564552 325 .BY “V,”E,"R,”1,"Fy Y+580
AOF7 4445C6 326 BY “D.°E,"F+$80

AOFA SO4F4B 327 .BY "P,”0,”K, E+580

AOFE 505249 328 .BY “P,"R,"I,”N,"T, §+580
Al104 505249 329 .BY “P,”R,”I,"N, T+$80
A109 434F4E 330 .BY “C,”0,”N, T+§80

ALOD 4C4953 331 .BY "L,1,”S,”T+$80

Alll 434CD2 332 .BY “C,"L, R+$80

All4 434DC4 333 .BY “C,”M,”D+$80

Al17 5359D3 334 -BY °S,"Y,7$+580

2114 4LF5045 335 .BY “0,”P,"E, N+$80

ALLE 434C4F 336 .BY “C,"L,”0,”S,  E+$80
A123 4745D4 337 “BY “G,"E. T+$80

A126 4E4SD7 338 “BY “N, E,"WH$80



340 ;table of functions

341 ;
A129 544142 342 .BY “T,”A,”B, (+$80
Al2D S4CF 343 .BY “T,70+$80
Al2F 46CE 344 .BY “F, N+$80
Al31 535043 345 .BY °S,”P,"C,7(+$80
A135 544845 346 .BY “T,"R,"E, N+$80
Al139 4E4FD4 347 .BY “N,70, T+$80
Al3C 535445 348 .BY “S,”T,"E,”"P+$80
Al40 AB 349 .BY “++580
Al4l AD 350 .BY “—+$80
Al42 AA 351 .BY “*+$80
Al43 AF 352 .BY “/+$80
Al44 DE 353 .BY $DE ;exponent sign
Al4S 414EC4 354 .BY “A,”N,”"D+$80
Al48 4FD2 355 .BY "0, R+$80
Al4A BE 356 +BY “>+$80
Al4B BD 357 .BY “=+$80
Al4C BC 358 .BY “<+$80
Al4D S347CE 359 .BY °S,”G, N+5$80
Al50 494ED4 360 .BY “1,°N, T+580
A1S3 4142D3 361 .BY “A,”B, S+$80
Al156 5553D2 362 .BY “U,”S, R+$80
Al159 4652C5 363 .BY “F,"R,“E+$80
A1SC 504FD3 364 .BY “P,”0,”S+580
Al15F 5351D2 365 .BY “S,7Q, R+$80
Al62 S24EC4 366 +.BY “R,”N, D+$80
Al165 &C4FCT7 367 .BY “L,”0,"G+$80
Al168 4558D0 368 .BY “E,"X,” P+$80
Al6B 434FD3 369 .BY “C,70,5+$80
Al6E S5349CE 370 .BY °S,°I,”N+580
Al71 5441CE 371 -BY “T,”A, " N$80
Al74 &154CE 372 -BY “A, T, N+$80
Al77 504545 373 .BY “P,”E,”E, K+$80
A17B 4C4SCE 374 .BY "L,”E, N+$80
Al7E 535452 375 .BY 7S,"T,"R,7$+580
Al182 5641CC 376 «BY “V,7A,7L+580
A185 4153C3 377 -BY “A,°S, C+$80
Al188 434852 378 .BY “C,”H,"R,”$+$80
Al18C 4C4546 379 .BY “L,”E,”F,”T,”$+580
A191 524947 380 .BY “R,"1,°G,"H," T, $+$80
Al197 4D4964 381 <BY “M,”1,7D, $+$80

382 ;

383 ;other commands

384 ;
Al9B 47CF 385 .BY “G,“0+580
Al19D 00 386 .BY $00 ;end of keywords



Al19E
AlAC
AlBS
AlC2
AlDO
AlDB
AlE2
AlFO
AlFF
A20C
A210
A21F
4225
A231
A235
A23B
A24A
A24F
A25A
A261
A26A
A272
A27F
A287
A290
429D
A2AA
A2B5
A2BA
A2C8
A2D5
A2E4

2ED
A2F9
A300
A30E
A315
A31E
A324

S44F4F
46494C
46494C
46494C
444556
505245
4EALF54
4LEAF54
4D4953
4EA14D
494C4C
4E554D
4E4L558
206464F
53594E
524554
474F53
4F5554
494C4C
205155
4F5645
4F5554
S54E44
535441
424144
524544
444956
2054845
494C4C
545950
535452
46494C
464F52
434F4D
43414E
554E44
204655
564552
4C4F4L

388 ;error messages
389

390 TAISE .BY "1,70,70,” ,°M,”A,°N,7Y,” ,"F,”1,7L,7E,”"S+580
391 TAlAC .BY "F,”1,7L,”E,” ,70,°P,” E,'N+SBO

392 TalB5 .BY "F,°1,°L,”E,” ,"N,”0,°T,” ,”0,”P, E,” N+$80
393 TAlC2 .BY P,’I,'L,’E,' ,°§,”0,°T,” ,”F,”0,”U,”N,”D+$80
394 TAIDO .BY “D,”E,”V,1,°C,"E,” ,'N,’O.’T,

395 .BY “P,”R,”E,”S,”E,”N,” T+$80

396 TAlE2 .BY °N,”0,°T,” ,”I,”N,”P,”B,”T,” ,"F,"I1,°L, E+$80
397 TAlFO .BY °N,70,°T,” ,”0,°U,°T,”?,”U,"T,” ,"F,”I,”L, E+$8B0
398 TAMFF .BY “M,"1,7S,7S,"I,"N,"6,” ,"F,"I,"L,"E,”

399 .BY ’h,’A,'H,'E+$8

400 TA210 .BY “I,”L,”L,”E,”G,”A,"L,” ,”D,’E,"V,"1,°C,"E,”
401 .BY °N,"U,”M,” B, E, R+$80

402 TA225 .BY °N,°E,"X,’T,” ,VW,°1,°1,78,70,7U,°T

403 .BY © ,7F,”0,"R+$8

404 TA235 .BY °S,”Y,”N,”T,”A, X+$80

405 TA23B .BY “R,”E,”T,"U,"R,”N,” ,°¥,"I,°T,”8,70,70,"T,”
406 .BY °G,”0,7S,70, B+$8

407 TA24F .BY “0,7V,°T,” ,70,”F,” ,”D,"4,°T, A+$80

408 TA25A .BY "1,”L,”L,”E,”G,"A,°L

409 .BY © ,°Q,"U,"A,"N,"T," 1,7 T, Y4580

410 TA26A .BY “0,”V,”E,"R,”F,”L,”0,"W+$80

411 TA272 .BY “0,°U,°T,” ,°0,°F,” ,"M,"E,"M, “0, R,”Y+380
412 TA27F .BY “U,”N,”D,’E,”F,$27,°D,”

413 .BY °$,”T,”A,"T,”E, M,"E, N, T+$80

414 TA290 .BY “B,”A,°D,” ,°S,’8,”B,”S,”C,”R,"I,”P, T+380
415 TA29D .BY “R,“E,”D,"I,°M,$27,°D,” ,"A,"R,”R,”A, Y+$80
416 TA2AA .BY 'n,’1,'v,'1.’s,'1,‘o,’n,‘ °B,°Y

417 .BY © ,72,°E,"R,”0+$8

418 TA2BA .BY “I1,°L,”L,”E,”G,”A,°L,” ,”D,”I,”R,"E,"C, T+$80
419 TA2C8 .BY “T,”Y,”P,"E,” ,"M,"1,75,"M,”A,"T,”C, B+$80
420 TA2D5 .BY °S,°T,”R,”1,°N,°C¢,” ,°T,70,70,” ,'L,’O.'N.'G+$80
421 TA2E4 .BY “F,”1,°L,"E,” ,”D,”A,"T, A+S8

422 TA2ED .BY °F,”0,°K,”¥,°U,"L,”s,” ,°I,70,70,”

423 .BY “C,”0,”M,”P,”L, E, X+$80

424 TA300 .BY °C,”A,°N,$27,°T7,” ,7C,”0,°N,"T,7X,"N, U, E+$80
425 TA30E .BY “U,”N,”D,”E,”F,$27,°D

426 .BY ° ,°F,"U,"R,"C,”T,”1,70, N+380

427 TA31E .BY “V,”"E,”R,”1,”F, Y+$80

428 TA324 .BY “L,"0,7A,"D+$80



430 ;error message address table
431 ;index Ol-1E loaded into X to reference message table
432 ;

’

A328 9EAL 433 TA328 .W TALl9E ;01 Too Many Files
A32A ACAL 434 .W TAlAC ;02 File Open
A32C B5Al 435 .W TAlBS ;03 File Not Open
A32E C2Al 436 W TAlC2 ;04 File Not Found
A330 DOAl 437 W TAIDO ;05 Device Not Present
A332 E2A1 438 .W TAlE2 ;06 Not Input File
A334 FOAl 439 .W. TALFO ;07 Not Output File
A336 FFAl 440 -W TALFF ;08 Missing File Name
A338 10A2 441 W TA210 ;09 Illegal Device Number
A33A 25A2 442 W TA225 ;0A Next Without For
A33C 35A2 443 W TA235 ;OB Syntax
AJ3E 3BA2 444 W TA23B ;0C Return Without Gosub
A340 4FA2 445 W TA24F ;0D Out Of Data
A342 5AA2 446 W TA25A ;0E Illegal Quaantity
A344 6AA2 447 W TA26A ;OF Overflow
A346 7242 448 W TA272 ;10 Out Of Memory
A348 7FA2 449 W TA27F ;11 Undef”d Stateaent
A34A 90A2 450 N TA290 ;12 Bad Subscript
A34C 9DA2 451 W TA29D ;13 Redin”d Array
A3LE AAA2 452 -W TA2AA ;14 Division By 2Zero
A350 BAA2 453 W TA2BA ;15 Illegal Direct
A352 C8A2 454 W TA2C8 ;16 Type Mismatch
A354 DSA2 455 W TA2DS ;17 String Too Long
A356 E4A2 456 W TA2E4 ;18 File Data
A358 EDA2 457 .W TA2ED ;19 Formula Too Complex
A35A 00A3 458 W TA300 ;1A Can”t Continue
A35C OEA3 459 .W TA3CE ;1B Undef”d Function
A3SE 1EA3 460 W TA3lE ;1C Verify
A360 24A3 461 W TA324 ;1D Load
A362 83A3 462 W TA383 ;1E Break

463 ;

A364 OD4F4B 464 TA364 .BY $0D,”0,°K,S$OD,$00

A369 202045 465 TA369 .BY ° ,” ,”E,”R,”R,”0,"R,500

A371 20494E 466 TA371 .BY ~ ,"I,°N,” ,$00

A376 ODOAS2 467 TA376 .BY $0D,$0A,”R,”E,”A,”D,”Y,”.,$0D,$0A,S00
A381 ODOA 468 TA381 .BY $0D,S0A

A383 425245 469 TA383 .BY “B,"R,E,”A,°K,$00,$A0

10



471 ;search for "FOR" blocks on stack {(code 81)

472

473 ;1f 249/Z4A > SOOFF, get FOR block with address = Z49/24A
474 ;1f Z4%/Z4A < $0100, get highest FOR block in 249/26a
475 ;upon exit, X = stack above FOR block

476 ;Z=1 when FOR block found

477 ;2=0 when FOR block not found

478 ;A=code of block found

479 ;
A38A BA 480 SA38A TSX
A38B E8 481 INX
A38C EB 482 INX
A38D E8 483 INX
A38E E8 484 INX ;point to highest block
A38F BDO10Ol 485 BA3SBF LDA XO101,X
A392 C981 486 CMP $81 ;1f no FOR block
A394 D021 487 BNE BA3B7 ;return with Z=0
A396 A54A 488 LDA Z4A
A398 DOOA 489 BNE BA3A4 ;1f no address .
A39A BDO201 490 LDA X0102,X ;get address from highest block
A39D 8549 491 STA 249
A39F BDO301 492 LDA X0103,X
A3A2 854A 493 STA Z4A
A3A4 DDO301 494 BA3A4 CMP X0103,X ;compare address to block
A3A7 DOO7 495 BNE BA3BO
A3A9 A549 496 LDA 249
A3AB DD0201 497 CMP X0102,X
A3SAE FOO7 498 BEQ Ba3B7 sreturn with 2=1 if equal
A3BO 8A 499 BA3BO TXA ;1f not egqual
A3Bl 18 500 CLC
A3B2 6912 501 ADC $12 ;6kip a FOR block
A3B4 AA 502 TAX
A3BS DOD8 503 BNE BA38F ;and try again
A3B7 60 504 BA3B7 RTS
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A3BB 2008A4

A3BB
A3BD

A3BF
A3C0
A3C2
A3C4
A3C6
A3C?
A3C9
A3CB
A3CC
A3CD
A3CE
A3D0
A3D2
A3D3
A3D5
A3D7
A3D9
A3DB
A3DC
A3DE
A3EQ
A3E2
AJES
A3E6
A3EB
A3EA
A3EC
A3ED
A3JEF
A3F1
A3F3
A3F5
A3F7
A3F8
A3FA

8531
8432

38

AS5A
ESSF
8522
A8

ASSB
E560

£8
98

F023
ASS5A
38

£522
8554
3003
C65B
38

ASS8
ES22
8558
8008
€659
9004
BISA
9158
88

DOF9
Bl5A
9158
C65B
€659
CA

DOF2
60

506
507
508
509
510
511
512
513
514
515

516 ;

517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532

533 .

534
535
536
537
538
539
540
541
542
543
544
545
S46
547
548
549
550
551
552
553
554

;move bytes after & check for space

H

SA3B8 JSR SA408 ;do array area overflow check for AY
STA 231 ;set new end of array area
STY 232

i

;move bytes routine

;source address in Z5F/Z60

;end of source address iam Z5A/25B

;end of destination address in 258/259
;highest bytes moved first

+X and Y at O upon return

SA3BF SEC
LDA Z5A
SBC 25F
STA Z22 ;compute length of area to be moved
TAY ;Y=low order 8 bits
LDA 25B
SBC 260
TAX ;X=high order 8 bits
INX
TYA
BEQ BA3JF3 ;1f multiple of 256, skip remainder
LDA Z5A
SEC
SBC 222
STA Z5A
BCS BA3DC ;2Z5A/25B points to start source block
DEC Z5B
SEC
BA3IDC LDA 258
SBC 222
STA 258
BCS BA3EC
DEC 259 :1258/259 points to destination
BCC BA3EC
BAJES LDA (Z54),Y ;fetch a byte from source
STA (Z58),Y ;move it to destination
BA3EC DEY
BNE BA3ES ;jrepeat for all 256 bytes in a page
LDA (254),Y ;also last byte
STA (258),Y
BA3F3 DEC 25B ;point to lower block of source
DEC zZ59 spoint to lower block of destination
DEX
BNE BA3EC ;repeat for all blocks
RTS
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A3FB
A3FC
A3FE
A400
A402
4403
A405
A4O7

2408
A40A
A4OC
‘ALOE
4610
AS12
A413
A415
asl6
AG17
A419
AG1A
As1C
ASIF
As21
A422
AG24
Ab25
4427
A428
A429
A424A
A42¢C
AG2E
A430
A432
A434

A435

0A

693E
B035
8522

E422
S502E

c434
9028
D004
C533
9022
48
A209
98
48
B557
CA
10FA
202685
A2F7
68
9561
E8
30FA
68
48

C434
9006
DOOS
C533
BOO1
60

A210

556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602

;test for 2 * A byres available on the stack

14
;allow 62
;indicate

’

SASFB ASL
ADC
BCS
STA
TSX
CPX
BCC
RTS

bytes extra for interrupt processing
fatal error if not enough space left

A
$3E
BA43S
222

222
BA435

;oultiply A * 2
;62 bytes extra
serror if overflow

;1f stack above result
;overflow error

;array area overflow check

éAkOB CPY
BCC
BNE

BA412 PEA

BA416 PHA

BA42]1 PLA

BCS
BA434 RTS

H
;fatal error OUT OF

i
BA435S LDX

234
BAG34
BA412
233
BAG34

$09

257,X

BA416
SB526
$¥F7

261,X

BA421

Z34
BA434
BA435
Z33
BA435

$10

;1f A below string storage pointer
;return

;save AY

;save Z58-261 on stack

;perforn string cleanup

;restore 258-Z61 from stack

;restore. AY

;4f AY still above string pointer,
;then error OUT OF MEMORY

MEMORY

;point to error OUT OF MEMORY
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A437

A43A
A43B
A43C
A43Dp
ALLD
AL42
A44S
A447
A44A
AbLC
ALLE
A4Sl
A4S4
A456
A458
ALSS
A45B
A4SE
ALSF
A460
A462
AL6S5
AL67
A469
AL6C
A4LGE
ALEF
A&7}
AL74
A476
A478
A4TRB
A47D
A4L80

AS83
ALB6
AL88
ALBA
A4G8D
A48E
A4S0
A492
AL95
AL96
A499

6C0003

8A

OA

AA
BD26A3
8522
BD27A3
8523
20CCFF
AS00
8513
20D7AA
2045A8
AO0O
B122
48
297F
2047A8
c8

68
10F4
207AA6
A969
AOA3
201EAB
A&3A
[«
F003
20C28D
A976
AOAY
201EAB
A980
2090FF
6C0203

2060A5
867A
8478
207300
AA
FOFO
AZFF
863A
9006 -
207945
4LCELA?

604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633

634

635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

;handle error messages

’
;X points to error message address table TA328

JA437

JNP

»
;standard

BA4S6

JA469

BA4GT4

BA4SBO

JSR
INY
PLA
BPL
JSR
LDA
LDY
JSR
LDY
INY
BEQ
JSR
LDA
LY
JSR
LDA
JSR
JMp

»
sstandard

{X0300) ;handle error message (normally A434A)

error message handler

A

TA328-2,X ;fetch address from error message table
z22

TA328-1,X

223

XFFCC ;restore 1/0 devices to default

$00 .

z13 ;set default CMD output file

SAAD7 ;end line on CMD output file

SAB4S ;priot question mark on output file
$00

(222),Y

S7F

SAB47 ;print a character oun output file
BA4SE ;Tepeat if end of message not reached
SA67A ;reset stack and program pointers
<TA369

>TA369 ;set AY to mesage ERROR

SABILE ;print message from AY

Z3A s1f in direct mode

BA474 ;restart BASIC .

SBDC2 ;else print IN STATEMENT and #
<TA376

>TA376 ;eet AY to message READY

SABIE ;print READY message

$80

XFF90 ;set kernal msg flag for direct mode

(X0302) ;perform warm start (normally A483)

wvarm start routine (BASIC Interpreter)

SA560 ;get statement 1iato the input buffer
Z7A ;move beginning of lioe address

Z78 ;to current character address

- X0073 ;get next character of statement
BALSO ;8kip statement 1f end of line

SFF

Z3A ;6et Run/Direct switch to Direct
BA4LOC ;1f no line sumber,

SA579 ;encode keywords in statement

JATEL ;and go execute statement

14



A49C
A49F
ALA2
ALAL
A4a7

ALAY9
AGAB
A4LAD
AUAF
A4Bl
A4B3
A4BS
A4R7
A4LBY
A4BA
A4BC
A4BD
AGEF
A4CL
ALC3
A4CS
A4C7
A4CY
A4LCB
A4CC
A4CD
AGCF
A4D]
A4D2
A4DS
A4DS
A4D7
A4DS
A4DA
A4DC
A4DE
A4DF
AEL
A4E3
A4GEL
AGE6
AGES

ASEA

A4EB

206BA9
207945
840B
201346
9044

A001
BlSF
8523
A52D
8522

8525

661

;numbered statements

;gather line number ianto 214/215
;encode keywords in statement
;save index for eud of line
;search for statement in prograe
;4f not found, insert line

;delete old statement (indexed from Z5F/Z60)

662 ;

663 BA49C JSR SA96B
664 JSR SAS579
665 STY ZOB
666 JSR SA613
667 BCC BA4ED
668 ;

669

670 ;

671 LDY $01
672 LDA (25F),Y
673 STA 223
674 LDA Z2D
675 STA 222
676 LDA Z60
677 STA 225
678 LDA Z5F
679 DEY

680 .SBC (Z5F),Y
681 CLC

682 ADC 22D
683 STA Z2D
684 STA Z24
685 LDA Z2E
686 ADC SFF
687 STA Z2E
688 SBC Z60
689 TAX

690 SEC

691 LDA Z5F
692 SBC Z2D
693 TAY

694 BCS BALDT7
695 INX

696 DEC Z25
697 BA4D7? CLC

698 ADC 222
699 BCC BAADF
700 DEC 223
701 CcLc

702 BA4DF LDA (222),Y
703 STA (224),Y
704 INY

705 BNE BA4DF
706 INC 223
707 INC 225
708 DEX

709 BNE BA4DF

;move low of pointer to pext statement
;move low of ptr beyond last statement
;move byre of ptr to current statement

;low byte of ptr to current statement
;-low byte of pointer to next statement

;=length of gap in 2”s complement

;4 low byte ptr beyoud last statement
;= new pointer beyond last statemeat
;8lso saved

;high byte of ptr beyond last statement
;+ carry

;= new high of pointer beyond last stmt
;—high of poister to current stmt

;=high byte of # of byres to move

;low byte of ptr to curreat statement
;~low of pointer beyond last statement
;=number of bytes to move

;1f opecessary,

;adjust carry

;also adjust low end poianter

;get byte from low end
;move to mew low end

;Tepeat uantil page moved

;update page pointers

;Tepeat until last block moved

15



711 ;insert new line st location indicated by Z5F/260

n2 ;
A4ED 205946 713 BA4ED JSR SA659 ;reset program pointers
A4F0 2033A5 714 JSR SA533 ;relink BASIC lines
A4F3 ADO0O2 715 LDA X0200 ;4f first byte of new line is a null,
A4F6 FO88 716 BEQ BA480 ;don”t insert
ALFB 18 717 CLC
A4F9 A52D 718 LDA Z2D ;get low byte of pointer to ead of line
A4LFB 855A 719 STA Z5A ;save as end pointer for move
A4LFD 650B 720 ADC Z0B ;add length of line to be inserted
ALFF 8558 721 STA 258 ;save as end outpout pointer for move
ASO1 AL2E 722 LDY 22E ;save high bytes also
AS03 845B 723 STY 25B
AS05 9001 724 BCC BA508
A507 c8 725 INY
AS08 8459 726 BAS08 STY Z59
A504 20BBA3 727 JSR SA3BS ;move bytes and check for overflow
ASOD AS514 728 LDA 214 ;move line number
AS0F A415 729 LDY 215
A511 8DFEO! 730 STA XO1FE ;to filelds preceeding imput buffer
A514 8CFFO1 731 STY XOLFF
AS17 AS531 732 LDA 231 ;use new upper limit
AS19 A432 733 LDY 232
AS1B 852D 734 STA 22D ;as new end of program
A51D 842E 735 STY Z2E .
AS1F A40B 736 LDY ZOB ;get length of line to be ianserted
AS521 88 737 DEY .
A522 B9¥COlL 738 BAS22 LDA X0200~4,Y ;move new line
AS25 915F 739 STA (Z5F),Y ;iato gap
AS527 88 740 DEY
A528 10F8 741 BPL BAS522 ;loop until line moved
AS2A 205946 742 JSR SA659 ;reset program pointers
AS2D 2033A5 743 JSR SAS533 srelink BASIC lines
AS30 4CBOAG 744 JMP BA4SO 380 dback to BASIC
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746 ;relink BASIC

747
A533 A52B 748 SAS33 LDA Z2B ;get pointer to beginning of BASIC text
AS535 Ab42C 749 LDY 22C
AS37 8522 750 STA 222 shold in temporary pointer
A539 8423 751 STY 223 .
AS3B 18 752 CLC
AS3C AOO1 753 BAS3C LDY $01
AS3E B122 754 LDA (222),Y ;get byte at current statement + 1
AS40 FO1D 755 BEQ BASSF s1f at O, end of program reached
A542 A004 756 LDY $04 ;set start index
AS544 C8 757 BAS44 INY ;increment index
AS545 Bl122 758 LDA (222),Y .
AS547 DOFR 759 BNE BAS5S44 ;6can to end of lime
A549 CB 760 INY
AS4A 98 761 TYA
AS4LB 6522 762 ADC 222 ;compute pointer to pext statement
AS54D AA 763 TAX
AS4E AOOQ 764 LDY $00
A550 9122 765 STA (222),Y j;set link in beginning of statement
AS52 AS523 766 - LDA Z23
A554 6900 767 ADC $00
A556 C8 768 INY
AS57 9122 769 STA (222),Y ;set new current statement address
A559 8622 770 STX Z22
ASSB 8523 771 STA Z23
ASSD 90DD 7172 BCC BAS3C ;repeat until all statements processed
AS55F 60 773 BASSF RTS
774
775 ;get statement into input buffer
776 ;
AS60 A200 777 SAS560 LDX $00 ;star.t with index=0
AS562 2012El1 778 BAS62 JSR XEI12 ;get clean character from CMD file
AS65 CSOD 779 CMP $0D ;1f Returnm,
A567 FOOD 780 BEQ BAS76 ;80 end line
AS69 9D0002 781 STA X0200,X ;else store character in input buffer
AS6C E8 782 INX
A56D E059 783 CPX $59 ;1f statement not too loug
AS6F 90F1 784 BCC BA562 ;Tepeat
A571 A217 785 LDX $17 ;else polut to messge STRING TOO LONG
AS573 4C37A4 786 JMP JA437 ;aud priat error message

787 ;
A576 4CCAAA 788 BAS76 JMP JAACA ;80 end line
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A579

AS7C
AS7E
AS80
A582
A585
AS587
A589
"AS8B
ASBC
ASSE
A590
A592
A594
A596
A598
ASSA
A59C
AS9E
ASAQ
ASA2
ASAL
ASA6
'A5A8
ASAA
A5AC
ASAE
ASB0
A5B2
ASB3
ASBS
ASB6
ASBY?
ASB8
ASBB
A5BC
ASBF
ASCl
ASC3
AS5C5
ASC7
ASCY
ASCA
ASCB
ASCE
A5D1
ASD3
ASD4
ASD6
ASDS
ASDA
ASDC
ASDE
ASDF
ASEL
ASE3
ASES

6C0403

CA

c8

EB
BD0002
38
FISEAC
FOF5
€980
D030
0508 -
A4T1
E8

c8
99FBO1
BSFBOL
F036
38
E93A
FOO4
€949
D002
850F
38
E9S5
DO9F
8508
BD0002

790
9
792
793
794
795
796
797
798
799
800
801
802
803
804
805

807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826

‘827

828
829
830
831
832
833
834
835
836
837

838.

839
840
841
842
843
844
845
846
847
848
849

SAS79 JMP
H
LDX
LDY
STY
BAS82 LDA
BPL
o
BEQ
INX
BNE
BASBE CMP
BEQ
STA
or
BEQ
BIT

BASA4 CMP

BASAC STY

BASB6 INY

BASES LDA

BASC7 LDY
BASCY 1INX

STA

BEQ

BASDC STA
BASDE SEC
SBC
BNE
STA
BASES LDA

(X0304)

27A

$04

ZO0F
X0200,X
BASSE
SFF
BASCY

BAS82
$20 .
BASCY
208

e

X0200,x

TAO9E,Y
BASB6
$80.
BASFS
208

n

X0200~5,Y
X0200-5,Y
BA609

‘.

s

BASDC
$49
BASDE
Z0F7

§55
BAS82

X0200,X

" serunch tokens (normally A57C)

crunch tokens routine

;get input index

;set output index -5

;set not a DATA statement

;8et next character

;check for PI

sother codes above $7F are ignored
;move blanks

;save possible quote

smove string when between quotes
jmove character 1f in DATA statement

;4f question mark
;replace by code for PRINT

;move 1f numeric

;8ave output index
;initialize table index
;initialize keyword count

ssave input index

;next character in table
sunext character 1n line
;get character from input buffer

34f equal to table character
stry mext
31f equal to character without bit 7

;save keyword count + $80
jrestore output index

;advance input index

;advance output index

;jstore character or code

;1f zero, end of string

;1f colon, set flag to not data

;4f code for DATA, set flag

;4f REM

;set 00 as terminator
;get next charscter from input buffer
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ASE8 FODF 850 BEQ BASCY ;end upon zero

ASEA C508 851 CMP 208

ASEC FODB 852 BEQ BASCY ;or terminator (")

ASEE C8 853 BASEE INY ;advance output index

ASEF 99FBO1 854 STA X0200-5,Y ;move character

A5F2 E8 855 INK ;advance iaput index

ASF3 DOFO 856 BNE BASES srepeat

ASF5 A67A 857 BASF5 LDX 27A ;at end of keyword from table
ASF7 E60B 858 INC Z0B ;increment count

ASF9 C8 859 BASF9 INY ;advance table pointer

ASFA B99DA0 860 LDA TAO9E-1,Y ;beyond end of last keyword
ASFD 10FA 861 BPL BASFS

ASFF B99EAOD 862 LDA TAO9E,Y ;if not at end of table

A602 DOB4 863 BNE BASB8

A604 BDO002 864 LDA X0200,X ;restore input character

A607 10BE 865 BPL BASCY ;Tepeat

A609 99FDO1 866 BA609 STA X0200~3,Y ;set ead of line

A60C C67B 867 DEC Z7B ;6et current character poimter
AG60E ASFF 868 LDA $FP

A610 857A 869 STA 27A ;to beginning of imput buffer again
A612 60 870 RTS
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A613 A52B
A615 A62C
A617 A001
A619 855F
AS1B B660
A61D B1SF
A6LlF FOLF
A621 C8
A622 C8
A623 A515
A625 D1SF
A627 9018
A629 FO03
A62B8 88
A62C DOO9
AB2E AS14
A630 88
A631 D15F
4633 900C
A635 FOOA
A637 88
A638 B15F
AB3A AA
A63B 88
AB3C B1SF
AG3E BOD7
A640 18
A6Ll 60

872
873
874
875
876

-
VR

878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
204
905

;search for a statement in the program

;1line mumber search argument in Z14/2Z15
;exit with C=1/0 for found/not found
;2Z5F/260 set to address of statement found, or next higher

SA613 LDA 22B
LDX Z2C
BA617 LDY $01
STA Z5F
STX Z60
LDA (25F),Y
BEQ BA640
IKY
INY
LDA 215
P (Z5F),Y
BCC BA6&1
BEQ BA62E
DEY
BNKE BA637
BA62E LDA Z14
DEY
cMP (ZSF),Y
BCC BAG641
BEQ BA641
BA637 DEY
LDA (Z5F),Y
TAX
DEY
1DA (25F),Y
BCS BA617
BA640 CLC
BAG41 RTS

;get pointer to beginning of BASIC

isave polnter to current statement

;get link address in current statement
;O=ead of program .

scompare statement numbers

sreturn if search high (not found)
s;since high matches, check low
sjcontinue eince statement nunber low
;compare low order of statement pumbers
;returo i1f high

jreturn if equal

;get pointer to next statement in AY

;Tepeat
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907 ;"NEW" command

908 ;
A642 DOFD 909 WA642 BNE BA641 ;1f parsmeters present, SYNTAX Error
A644 AS00 910 LDA $00
ABLE AB 911 TAY
A647 912B 912 STA (Z2B),Y ;store zero” s
A649 CB 913 INY
A64A 912B 914 STA (22B),Y ;in first 2 bytes of BASIC program area
A64C AS2B 915 LDA 22B ;pointer to start of BASIC
AG4E 18 916 CLC
AG64F 6902 917 ADC $02 i+ 2
A651 852D 918 STA Z2D s;becomes pointer to end of BASIC
‘A653 A52C 919 LDA Z2C
A655 6900 920 ADC $00
A657 BS2E 921 STA 22E
A659 208EA6 922 SA659 JSR SA6BE ;re-initialize current character ptr
A65C A900 923 LDA $S00 32 =1
924 ;
925 ;"CLR" command
926 ;
A65E D02D 927 WA6SE BNE BA6BD ;1f parameters present, SYNTAX Error
A660 20E7FF 928 SA660 JSR XFFE?7 jclose all channels and files
A663 AS37 929 LDA 237 ;get memory limit in AY
A665 A438 930 LDY 238
A667 8533 931 STA Z33 ;Teset string storage pointer
A669 8434 932 STY Z34
A66B A52D 933 LDA 22D ;move pointer to variables in AY
AG6D A4L2E 934 LDY Z2E
AG66F 852F 935 STA Z22F sinto pointer to start of arrays
A671 8430 936 STY 230
A673 8531 937 STA 231 ;also into pointer to end of arrays
A675 8432 938 STY 232
A677 201DA8 939 JSR SAS1D ;perform RESTORE
940 ;
941 ;reset stack and program pointers
942 ;
A67A A219 943 SA67A LDX <219
A67C B616 944 STX Z16 ;reset string descriptor stack index
AG7E 68 945 PLA ;get own return address in AY
A67F A8 946 TAY
A680 68 947 PLA
A681 A2FA 948 LDX $FA
A683 9A 949 TXS ;reset stack pointer
A6B4 48 950 PHA ;put own return address back on stack
A685 98 951 TYA
A686 48 952 PHA
A687 A900 953 LDA $00
A689 853E 954 STA Z3E ;clear pointer for CONTinue
A68B 8510 955 STA 210 ;also subscript flag
A68D 60 956 BA68D RTS
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AGBE
A6BF
A691
A693
A695
A697
A699
A69B

A69C
A69E
A6AD
A6A2
AbASL
A6A7
AGAA
AGAD
AGAF
A6B1
A6B3
A6B6
A6B9
A6BB
ASBC
A6BD
A6BF
A6C1
A6C3
A6CS
A6C7

18

AS2B
69FF
857A
A52C
69FF
8578
60

9006
F0O4
C9AB
DOES
206BA9
2013A6
207900
FOOC
C9AB
DOSE
207300
206BA%
D086
68

68
A514
0515
D006
ASFF
8514
8515

958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991

;set current character pointer to beginning of program -1

’

SA68E CLC
LDA 22B
ADC $FF
STA Z7A
LDA Z2C
ADC $FF
STA 27B
RTS

“LIST" coumand

ws v we

WA69C BCC BAGAG
BEQ BA6A4
CMP SAB
BNE BA6SD

BAGAL ISR SA96B
JSR SA613
JSR X0079
BEQ BAGBB
P $AB
BNE BA641
JSR X0073
JSR SA96B
BNE BAG641

BA6BB PLA
PLA
LDA Z14
ORA 215
BNE BA6C9
LDA $FF
STA Z14
STA Z15

;eget pointer to beginning of BASIC area
Hat !

»

;6tore into current character pointer
;eame for high byte

sparaneter must be numeric,

;O0r else none at all

sor "~"

;1f none of above, SYNTAX Error
;gather decimal number into Z14/Z15
;search for statement in program
sget current character

;1f oot at end of statement

;or. "=~

;then SYNTAX Error

;get next character after
;gather decimal number into 214/215
;1f not end of statemert, SYNTAX Error
;Temove Teturn address from stack

;if last parameter zero (missing)

;set it to 65535
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A6C9
A6CB
A6CD
A6CF
A6D1
A6D4
A6D7
A6D8
A6DA
A6DB
A6DC
A6DE
A6EO
ABE2
A6E4
AGES
AGES
AGEA
AGED
AGEF
A6F1
A6F3
ABF6
A6F8
'A6FA
A6FC
A6FE
A700
A701
A703
A705
A707
A708
A70A
A70B
A70C
A70E
A710
A712
AT14

A001
840F
B15SF
FO43
202CA8
20D7AA
cs
BL15F
AA

c8
B15F
C515
DOC4
E414
F002
BO2C
8449
20CDBD’
A920
AL49
297F
2047AB
€922
D006
AS0F
49FF
850F
cs8
FOll
B1SF
D010
A8
B15F
AA

c8
B15F
865F
8560
DOBS

993 ;list gtatement from Z5F/260 thru 214/Z15

994

B

995 BA6CS LDY

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033

BAGE6
BAGES

BAGEF

BAG6F3

BA700

STY
LDA
BEQ
JSR
JSK
INY
LDA
TAX
Ny
LDA
cMP
BNE
cPX
BEQ
BCS
STY
JSR
LDA

4CB6E3 1034 BA714 JMP

$01
ZOF
(Z5F),Y
BAT14
SA82C
SAAD7

(Z5F),Y

(Z5F),Y
215
BAGES
Z14
BAGES
BA714
Z49
SBDCD
$20
z49
$7F
SAB4T

BA700
20F
$FF
ZOF

BA714
(2Z5F),Y
BA717

(Z5F),Y

(25¥F),Y
25F
260
BA6CY
XE386

;set string switch to not a string

;get high byte of link address for line
;0=end of program, go restart BASIC
;check for Stop Key

;end line on CMD output file

;set AX to statement #

;jcoupare to end of 1list statement

;4f higher, stop

;save index in statement

;print statement # from AY

sinsert a blank

srestore index in statement

s;clear bit 7

;print character from A on CMD file
;1f a quote character

;£11ip string switch

;advance index
;1f line too long, restart BASIC

;if not end of lime, go print it

;if ead of line,
;get pointer to next statemeat in AX

;and reset line address

;then loop back for next line
;80 restart BASIC
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A717

AT1A
AT1C
A71E
A720
A722
A724
A725
A727
A728
A724
A72C
A72D
A72F
A730
A733
A735

A737
A738
A73B
A73D
A740

6C0603

10D7
CSFF
FOD3
240F
30CF

E97F

B44Y9
AOFF

F008

B99EAQ
10FA
30F5

B99EAD
30B2
2047AB
DOF5

1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063

BA717 JMP (X0306)

;
;print tokens

*

BPL BAGF3

CMP $FF

BEQ BAGF3

BIT ZOF

BMI BA6F3

SEC

SBC $7F

TAX

STY 249

LDY $FF
BA72C DEX

BEQ BA737
BA72F INY

LDA TAOSE,Y

BPL BA72F

BMI BA72C

H
;print keyword

BA737 INY
LDA TAO9E,Y
BMI BAGEF
JSR SAB4T
BNE BA737

;g0 print tokens (normally A714)

;if bit 7 clear, print one character
;1f code for PI,

;print PI

;1f in string mode

;also print shifted codes

;compute keyword #
;save index in statewent

;1f keyword found
;80 print keyword

;else get character from keyword table

;until bit 7 set (end of keyword)

;get pext character from keyword table
;if bit 7 set go print last character
sprint character on CMD file

;and repeat
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AT42
ATL4
A746
AT49
A74C
A74E
A74F
A751
A752
4753
A754
A755
A757
AT5A
A75D
A75E
A75F
A761
A762
A764
A766
A767
AT69
AT6A
A76C
A76D
A76F
A772
A775
A778
A77A
A77C
A77E
A780
A782
A784
A786
A788

A78B
A78D
A78F
4792
A795
A797
A799
A79C
A79F
A7A2
A745
A7A7
ATA8
A7AA
A7AB
A7AD

A%80
8510
20A5A9
208AA3
D005
8A
690F
AA

9A

68

68
A909
20FBA3
2006A9
18

98
6574
48
AS7B
6900
48
AS3A
48
A539
48
ASA4
20FFAE
208DAD
208AAD
AS566
097F
2562
8562
A98B
AOA7
8522
8423
4C43AE

A93C
AOB9
20A2BB
207900
C94A9
D006
207300
208AAD
202BBC
2038AE
AS4A
48
A549
[1:3
4981
48

1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086

BA753

1087 -

1088
1089
1090
1061
1092
1093
1084
1095
169¢
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121

3
WA78B

BA7SF

STA
JSR
JSR
BNE
TXA
ADC
TAX
XS
PLA
PLA
LDA
JSR
JSR
CLC

$80
Z10
SA945
SA38A
BA753

$OF

$09
SA3FB
SA906

27A

27B
$00

Z3A
239

$AL
SAEFF
SADBD
SADBA
266
$7F
262
262
<WA78B
DWA78B
z22
z23
JAE43

<{TBSBC
>TBYBC
SBBA2
X0079
$A9
BA79F
X0073
SADSA
SBC2B
SAE38
Z4A

249

$81

;set flag for

;no integer variables or array elements
sexecute comand LET

;get FOR block of variable used

;1f found,

;drop stack ptr belew that FOR block
;remove return address from stack

;9 addresses ou stack needed

;else OUT OF MEMORY Error
;get offset to end of statement

;compute pointer to end of statement

;save ou stack

;save current statement ¥ on stack
;if not TO, then SYNTAX Error
;initial value must be non-string

;get next non—string value (TO value)
;move sign of flp accu

;into most sigmificant bit

;set return address for continuation
;round and save flp accu (TO value)
;set AY to default step (1)

sload default step

;get mnext character

;4f STEP

;get next character

;get next noo-string value

;get SGN of flp accu

stound flp accu and save on stack
;save pointer to FOR variable

;s6ave code for FOR block
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1123 ;execute next statement

1124 ;
ATAE 202CA8 1125 JATAE JSR SA82C ;check Stop Key
ATBl A574 1126 LDA Z7A
ATB3 A47B 1127 LDY Z7B ;8et ptr to end of old statement in AY
A7B5 €002 1128 CPY §02
A7B7 EA 1129 NOP
A7B8 FOO4 1130 BEQ BA7BE ;1f not direct mode,
A7BA 853D 1131 STA 23D ;store pointer for possible CONT
A7BC B43E 1132 STY 23E
A7BE AOOO 1133 BA7BE LDY $00
A7CO B17a 1134 LDA (274),Y ;get last byte
A7C2 D043 1135 BNE BABQ7 ;1£ not 0, check for ":”
A7C4 A002 1136 LDY §02
A7C6 B17A 1137 LDA (Z7A),Y ;get high of pointer to next statement
ATC8 18 1138 CLC
A7C9 DOO3  113% BNE BA7CE
A7CB 4C4BAS 1140 JMP JAB4B ;0=end of progranm
1141 3
A7CE €8 1142 BA7CE INY
AICF B17A 1143 LDA (27A),Y ;move statement # into 239/23A
A7D1 8539 1144 STA 239
A7D3 CB 1145 INY
A7D4 BL7A 1146 LDA (27A),Y
ATD6 853A 1147 STA Z3A
A7D8 98 1148 TYA ;advance pointer over statemear header
A7D9 6574 1149 ADC 27A
A7DB 857A 1150 STA Z7A
A7DD 9002 1151 BCC JATEL
ATDF E67B 1152 INC 27B
A7E1 6C0803 1153 JA7EY JMP (X0308) ;80 execute a statement (normally A7E4)
1154 ;
1155 ;execute g statement
1156 ;
A7E4 207300 1157 JSR X0073 ;get next character
A7E7 20EDA7 1158 JSR SATED ;execute command in A
ATEA 4CAEA7 1159 JMP JATAE ;B0 execute next statement
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AJED
A7EF
A7F1
A7F3
A7FS
A7F¥7
A7F8
ATF9
ATFC
A7FD
ABOO
A801

ABO4

ABO?
ABO9
ABOB

A80E
ABYO
A812
AB15
A817
ABlA

FO3C
E980
9011
c923
BO17
0A

AB
B90DAO
48
BY0CAO
48
4C7300

4CASAY

C93A
FOD6
4COBAF

C948
DOF9
207300
A9AL
20FFAE
4CAOA8

1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187

;execute command in A

t]
SA7ED BEQ BA82B
JATEF SBC $80

BABO4
BABOT
BABOB

BABOE

BCC
CMP
BCS
ASL
TAY
LDA
PHA
LDA
PHA
IMP

JMP

P
BEQ
JMP

(14
BNE
JSR
LDA
JSR
JMP

BABO4
$23
BASOE
A

TAOOGH] Y
TAOOC,Y
%0073

SA9AS

JATEL
JAF0B

$48
BASOB
X0073
$AL
SAEFF
JABAO

31f Z = 1, return (dummy statement)
;if A € $80

;perform LET

31f A = > A3 (highest command)
s;then check for GOTO

;get 2 * (A - 80) as index to table

;move routine address onto stack

;get first char of parameters aund go
;execute command LET

;1f character is & colon,
;execute next comwmand
selse print SYNTAX Error

;1f ot code for GO
;then SYNTAX Error

;else get next character
;set code for TO

s1f equal

;80 do command GOTO
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AB1D
AB1D
AS1E
AB20
AB22
AB24
AB26
A827
AB829
AB2B

AB2C

AB2F

A831
AB32
AB34
A836
A838
AB3A
A83B
A83D
AB3F
AB4)
AB43
AB4S
4847
AB4SY
AB4A
AB4B
AB4D
AB4F
A851
ABS4

38
A52B
E901
A42C
BOO1
88
8541
8442
60

20E1FF

B001

18
D03C
aA57A
A4TB
A63a
E8
FOOC
853D
843E
A539
Ab43A
853B
843C
68

68
A981
AOA3
9003
4C69A4
4CB6E3

1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229

; "RESTORE” command

’

WABLD =

SAB1D SEC
LDA
SBC
LDY
BCS
DEY

BAB27 STA
STY

BAB2B RTS

;
SA82C JSR

*

Z2B
$01
22¢C
BAB27

Z4l
242

XFFE1

H
; "STOP™ command

5
WAB2F BCS

BA832

;"END” command

WAB31 CLC
BAB32 BNE
LDA
LDY
LDX
INX
BEQ
STA
STY
LDA
LDY
STA
STY
BA849 PLA
PLA
JAB4B LDA
LbY
BCC
P
BABS4 JMP

BA870
Z7A
z7B
23A

BAB4Y
Z3D
23E
239
234
238
23c

<TA381
>TA381
BA854
JA469
XE386

;get pointer to beginning of BASIC
-_1

»

;into AY

;store AY in current DATA address

;jtest Stop Key

;preserve C flag

sclear C flag
;1f paraseters preseant, SYNTAX Error
;set AY to address of current lipe

;1f pot iv direct mode,
;save pointer for possible CONT

;AY=current statement §
;move curreat statement #
;to previous statement §
;remove own return address
sset AY to BREAK message
s1f STOP command,

;print message and restart BASIC
;else restart BASIC
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A857
A85%
ABSB
AB5D
A85F

AB62
AB64
AB66
AB68
AB6A
A86C
ABGE
A870

AB71
AB72
AB74
AB77
AB78
AB7A

A87D
AB80

AB83
A885
A888
AB8A
A88B
AB8D
ABBE
A890
A891
A893
ABS4
AB96
AB97
AB9A
AB9D

Do17
A21A
A43E
D003
4C37A4

AS3D
857A
847B
AS3B
A43C
8539
843A
60

08
A%00
2090FF
28
D003
4C59A6

206046
4C97A8

A903
20FBA3
AS7B
48
ASTA
48
AS3A
48
AS539
48
A98D
48
207900
20A0A8
4CAEA?

1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276

; "CONT" command

’

WA857 BNE
LDX
LDy
BNE
JMP

*»

BA862 LDA
STA
STY
LDA
LDY
STA
STY

BAB70 RTS

BAS70
$1A
Z3E
BAB62
JA437

Z3p
27A
278
Z3B
23¢C
z39
23A

; "RUN" command

;
WAB71 PHP
LA
JSR
PLP
BRE
e

BAS7D JSR
JMp

3 "GOSUB™ command

’

WABB3 LDA
JSR
LDA
PHA
LDA
PHA
LDA
PHA
LDA
"PHA
LDA
PHA

JAB97 JSR

JSR.

JMP

$00
XFF90

BAS7D
SA659

SA660
Jass?

$03
SA3FB
278
Z7A
23A
239.
$8D
X0079

JABAO
JA7AE

;if parameters present, SYNTAX Error
;point to message CAN'T CONTINUE

;get pointer to current statement in AY
;if pointer=0,

;factal erxror

;move saved character pointer
;into current character pointer

;move previous statement #

;into current statement #

;set kernal messages flag ro RUN mode

;1f no parameters,
;do CLR and start program

;else do CLR snd then
;do GOTO

;need 3 address on stack
;else error OUT OF MEMORY

;save pointer to current character
son the stack

;save current statement # on stack

;6ave code for GOSUB
;get current character
;execute command GOTO
jexecute mext statement

29



ABAO
ABAO
ABA3
ABA6
ABA7
ABAS
ABAB
ABAD
ABAF
ABB1
A8B2
A8B3
A8BS
ABB7
ABB9
ASBA
A8BC
ASBE
A8CO
ABC3
ABC5
A8C7
A8CY
ABCB
A8CD
ABCF
A8D1

ABD2
ABD4
ABDS
A8DS
A8SDE
A8DC
ABDE
ABEO
ABE2
ASE3
ABES5

ABES

ASEB
ABEC
ABED
ABEF
ABFO
A8F2
ASF3
ABFS
ABF6

206BA9
200949
38
AS39
E514
AS3A
E515

DOFD
ASFF
8544
208AA3
9A
C98D
FOOB
A20C
2¢
A211
4C37A4

4COBAF

68
68
8539
68
8534
68
8574
68
8578

1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332

; 7GOTO"™ command

H
WABAO
JABAO

BABBC

BASCO

BASD1

’

JSR
JSR
SEC
LDA
SBC
LDA
SBC

BCC

SBC
STA
LDA
SBC
STA
RTS

; "RETURN"

BABE3

]
BASES

BABEB

JIMP

®

SA96B
SA909

z39
Z14
23A
z15
BABBC

27A
Z1B
BASCO

BASCO
22B
z2¢
BA617
BASE3
Z5F
$01
Z7A
260
$00
278

command
BABD1
SFF
24A
SA3BA
$8D
BABSEB
$0C
$2C
$11
JAG37

JAFOB

z39
Z3A
27A

278

;gather decimal number into Z14/Z15
;get offset to end of line in Y

;fetch current statement number
11f forward jump,

slet current character pointer
;point to next statement

;also start search there

;else start at beginning of BASIC
;search for statement starting at AX
s1f not found, UNDEF"D STATEMENT
smove pointer to statement found

il

H

;into current character poioter

;1f parameters present, SYNTAX Error

;get FOR block

;remove everything above current block
;and the block found must be a GOSUB
;else point to RETURN WITHOUT GOSUB
;skip mext iastruction

;point to UNDEF’D STATEMENT message
;80 print error message

;print SYNTAX Error message

;remove GOSUB block from stack

;Temove statement number

;Testore current character pointer
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1334 ;"DATA" command

1335 ;
ABF8 1336 WABF8 = *
ABF8 2006A9 1337 JASF8 JSR SA906 ;get offset to wext ":”7
ABFB 98 1338 BABFB TYA :
ASFC 18 1339 CLC .
ABFD 657A 1340 ADC Z7A ;add offeet to current character pointer
ABFF 857A 1341 STA Z7A ; (skips statement)
A901 9002 1342 BCC BA905
AS03 E67B 1343 INC 278
AS05 60 1344 BA905 RTS
1345 ;

1346 ;get end of statement (":" SA906)
1347 ;get end of line (00, SAS09)

1348 ;
A906 A23A 1349 SA906 LDX “: ;set statement separator
A508 2C 1350 .BY s2C ;skip next imstruction
A909 A200 1351 SAS09 LDX $00 ;set line separator
A90B 8607 1352 STX 207 ;save separator character
AS0D AO00 1353 LDY $00
ASOF 8408 1354 STY 208 ;save alternate separator
A911 A508 1355 BA911 ‘LDA 208
A913 A607 1356 LDX 207
A915 8507 1357 STA 207 ;swap separators
A917 8608 1358 STX 208
AS19 B17A 1359 BA919 LDA (Z7A),Y ;get next character
A91B FOE8 1360 BEQ BA905 :1f end of line
A91D €508 1361 QP 208 ;or separator reached
A91F FOE4 1362 BEQ BA90S ;exit with Y=length scanned
AS921 C8 1363 INY ;else advance pointer
A922 €922 1364 o Sl s1f character = quote
A924 DOF3 1365 BNE BA919 ;swap separators and contipue
A926 FOES 1366 BEQ BA91l ;contiaue
: 1367 ;
1368 ;"IF" command
1369 ;
A928 209EAD 137C WA928 JSR SADYE jevaluate expression
A92B 207900 1371 JSR X0079 ;get current character
A92E C989 1372 CMP $89 ;1f not code for GOTO
AS30 FO05 1373 BEQ BA937
A932 A9A7 1374 LDA $A7 sor code for THER
A934 20FFAE 1375 JSR SAEFF ;then SYNTAX Error
A937 AS61 1376 BA937 LDA Z61 ;1f result of condition true, do action
A939 DOO5 1377 BNE BA940 ;else skip by dropping through to REM
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A93B
A93E

A940
A943
A945
A948

A94B
AS4LE
A94F
A951
A953
A955
A957
A959
A95B
A95C
A95F
A962
A965
A967
4969
A96A

200949
FOBB

207900
B0O3

4CAOAB
4CEDA7

209EB7
48
C98D
FOO04
c989
D091
C665
D004
68
4CEFA?
207300
206BA9
cs2c
FOEE
68

60

1379 ;“REM" command

1380
1381
1382
1383
1384
1385
1386
1387
1388
1389

1390 ;

1391

1392 ;

1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408

WA93B JSR SA90%

H
; THEN

BA940

BA94B

BA9SF

BA96A

BEQ

part of IF

JSR
BCS
JMP
JMP

BASFB

X0079
BA94B
JABAO
SATED

coomand

JSR
PHA
op
BEQ
cMP

SB79E

$8D
BA957
$89
BABES
265
BA9SF

JAZEF
X0073
SA96B

’
BA9S57

;get offset to end of lime
;80 advance current character pointer

;get current character

;4f numeric

;then execute command GOTO
;else execute command in A

;get next integer value into X
;save current character
;1f not GOSUB

;or GOTO

;then SYNTAX Error

;decrement index

;1f zero

;restore GOTO or GOSUB code iu A
;and execute command in A

selse get next character

;gather decimal number into Z1i4/Z15
s1f ends with 2 cocmma

;then repeat

;else nust be end of stateument
;otherwise force SYNTAX Error
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A963
A96D
A96F
A971
A973
4975
AS77
A979
A97B
A97D
ASTF
A981
A982
A984

A935

A987
4989
A98B
A98D
AS8F
A991
A993
4995
A997
A999
AS9B
A99D
AS9F
ASA2

A200
8614
8615
BOF7
ES2F
8507
A515
8522
col9
BOD4
AS14
0A

2622
0A

2622
6514
8514
A522
6515
8515
0614
2615
AS14
6507
8514
9002
E615

1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443

207300 1444
4C71A9 1445

;gather decimal number into 2Z14/Z15

»
;gathered from current statement
;expects A, C and Z to reflect current character

;returns with A, C and Z reflecting new
;current character (first character aiter number)
1]
SA96B LDX $00 ;set answer area to zero
STX Z14
STX Z15
JAS71 BCS BA96A ;stop at first non-decimal character
SBC $2F ;convert decimal to binary
STA 207 ;save it
LDA 215
STA 222 ;save old high order
CMP $19 ;if # gathered so far >= 6400
BCS BA953 ;then SYNTAX Error
LDA 214 :
ASL A * 2
ROL 222
- ASL A * 4
ROL 222
ADC Z14 ;+ original = * 5
STA Z14
LDA 222
ADC 215
STA Z15
ASL Zl4 sk 2 = % 10
ROL Z15
LDA Zl4
ADC 207 ;add new digit
STA Z14
BCC BASSF
INC Z15
BA99F JSR X0073 ;get next character
JMP JA971 ;and repeat
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A9A5
A9AS
A9AB
ASAA
A9AC
A9AE
A9B1
A9B3
A9B4
A9B6
ASB7
A9BA
A9BB
A9BC
A9BF
A9C1
A9C2

A9C4
A9C7
ACA
A9cCC
A9CE
ASDO
A9D1
A9D3
ASD5

A9D6

A9D9
A9DA

ASDE

208BB0O
8549
844A
A9B2
20FFAE
A5S0E
48
A50D
48
209EAD
68

2A
2090AD
Dpo18
68
1012

201BBC
208FBl
A000
AS64
9149

A565
9149

4CDOBB

68

AGSA
COBF
DO4C

14647
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488

: "LET" command

’

WA9AS = *

SA9A5 JSR SBOSB
STA 749
STY Z4A
LDA $B2
JSR SAEFF
LDA 20E

LbAa Z0D
JSR SADSE

ROL A
JSR SADY0
BNE BA9DY

SA9C2 BPL BA9ID6

H

;assign to integer
H

JSR SBC1B
JSR SBLBF
LDY $00
LDA 264
STA (249),Y
INY

LDA 265
STA (249),Y
RIS

;assign to flp
BA9D6 JMP JBBDO
:asslgn to string
iA9D9 PLA

SA9DA LDY Z&A

CPY $BF
BNE BAA2C

;gather name and get ptr to variable
;save variable poiater

;load code for “="
;jmust be pext character

;save integer flag of variable

;save string flag of variable
;jevaluate expression

;restore string flag of varieble
;also into C flag

;check value for same type
;branch if string to be assigned
;restore integer flag of variable
;branch if flp accu to be stored

;round flp accu according to guard bit
;convert flp accu to integer

;get most significant byte of integer
;store into + 0 of variable

;get least signifizaut byte of integer
;store iato + 1 of variable

;g0 store flp value

jremove iuteger flag from stack

;1f high dyte of pointer to variable
snot same 25 address of dummy variable
sthen go do normal variadle
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A9EQ
A9E3
A9E5
A9E7
ASES
ASEB
AED
ASEF
A9F2
A9F5
A9F7
A9F9
A9FC
A9FF
AAOO
AAO2
AAD3
AAOY
AAQ?
AAOY
AAOA
AAOC
AAOE
AAll
AAYG
AALG
AAL8
AAlA

AA1D
AALF
AA22
AN24

AA27
AA29

20A686
€906
DO3D
A000
8461
8466
8671
201DAA
20E2BA
E671
A471
201DAA
200CBC
AA
FO0>
E8

8A
20EDBA
A4T1
c8
€006
DODF
20E2BA
209BBC
A664
A463
AS565
4CDBFF

B122
208000
9003
4C48B2

E92F
4C7EBD

1490 ;assign to TIS

1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529

:
JSR
P
BNE
LDY
STY
STY

BAYED STY
JSR
JSR
INC
LbY
JSR
JSR
TAX
BEQ
INX
TXA
JSR

BAAO?, LDY
INY
CPY
BNE
JSR
JSR
LDX
LDY
LDA

SB6AS
$06
BAA24
$00
Z61
266
zn
SAALD
SBAE2
ZNn
271
SAALD
SBCOC

BAAO7

SBAED
FAS

$06
BAYED
SBAE2
SBCI9B
264
263
265
XFFDB

;de-allocate temporary string
;should be 6 characters long
;else ILLEGAL QUANTITY Error

;store 0 in flp accu

;set index in string

;add pext digit to flp accu
;multiply flp accu by 10
;increment index

;add next digit to flp accu

;move rounded flp accu to 2nd flp accu
;get expoaent

s1f zero, skip next multiplication
s;increment expoaent

:*2 io second flp accu

;add 2nd £1p accu to flp accu and #2
;get index

;Tepeat until 6 characters processed

smultiply flp accu by 10
;convert flp accu to 4 byte integer

;set real time clock

digit to flp accu

(222),Y
X0080
BAA27
JB248

$2F
JBD7E

;get character from string
;cheek for numeric character

s ILLEGAL QUANTITY Error 1if not

;convert decimal to binary
;add signed integer from A to flp accu
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AA2C A002
AAZE Bl64
AA30 €534
AA32 9017
AA34 DOO7
AA36 88
AA37 Bl164
AA39 C533
AA3B 900E
AA3D A465
AA3F C42E
AA41 9008
AA43 DOOD
AALS AS564
AA47 CS2D
AA4S BOO7
AA4B AS564
AASD A465
AAAF 4C68AA

AAS2 A0OO
'AAS4 B164&
AAS6 2075B4
AAS9 AS550
AASB A451
AASD 856F
AASF 8470
AA61 207AB6
AAGL A961
AAG6 AOOO

AAG8 8550
AAGA 8451
AA6C 20DBB6
AAGF A000
AA71 B150
AA73 9149
AA75 CB
AA76 B150
AA7B 9149
AATA CB
AA7B B150
AATD 9149
AATF 60

1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1561
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578

;assign to normal string variable

»’

BAA2C LDY $02
LDA (264),Y
CMP Z34
BCC BAA4GB
BNE BAA3D
DEY
1DA (264),Y
ofF 233
BCC BAA4B
BAA3D LDY 265
CPY Z2E
BCC BAA4B
BNE BAAS2
LDA 264
CMP 22D
BCS BAAS2
BAAGB LDA 264
LDY 265
JMP JAAGS8

-

BAAS2 LDY $00
LDA (264),Y
JSR SB475
LDA 250
LDY Z51
STA Z6F
STY 270
JSR SB67A
LDA <261
LDY >zé61

ws we

e

AA68 STA 250
STY 251
JSR SB6DB
LDY $00
LDA (250),Y
STA (249),Y
INY
LDA (250),Y
STA (249),Y
INY
LDA (250),Y
STA (Z49),Y
TS

;+1f pointer to string

;below allocated string area

;then move descriptor

;belov end of program
s(descriptor stack)

;then go move descriptor

;elge

;get length of string
;allocate area

;store striang pointer

;move string into allocated area
;set AY to new descriptor

wove descriptor into variable

;set pointer to descriptor from AY
scheck descriptor stack

;move descriptor

;to variable

salgo + 1

sand + 2
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AABOQ
AAB3

2086AA
4CBSAB

209EB7
FOO5
A92¢C
20FFAE
08
8613
2018E1
28
4CACAA

2021AB
207900

F035
F043
C94A3
FO050
CIA6

FO4B
c92¢
FO37
€938
FOSE
209EAD
240D

.30DE

20DDBD
208784
2021AB
203BAB
DOD3

1580
1581
1582
1583

1584 ;

1585
1586
1587
1588

1589

1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
160!
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622

; "PRINT#" command

B
WAABO JSR SAAB6
JMP JABRS

H
; CMD” command

»
WAABG = %
SAAB6 JSR SB79E
BEQ BAA90
1ba 7,
JSR SAEFF
BAASD PHP
STX 213
JSR XE118
PLF
JMP JAAAO

BAA9A JSR SAB21!
BAASD JSR X0079

; "PRINT" command

H]
WAAAD =  *
JAAAO BEG SAAD7
JAAA2 BEQ BAAE7
CHP SA3
BEQ BAAF8
CMP $A6
CLC
BEQ BAAFS
or “,
BEQ BAAES
CHP
BEG BABL3
JSR SADSE
BIT ZOD
BMI BAA9A
JSR SBDDD
JSR SB48?7
JSR SAB21
JSR SAB3B
BNE BAA9D

;execute CMD and PRINT
;jreset CMD output file #

;get next integer value in X

1f

nOore parameters

;nNexXt parameter wust be a comma

;save flags

;store new CMD file #
;select output device
jrestore flags
;execute command PKINT

;print BASIC string from 222/223
;get current character

s1f
;1f
;1€
;do
if

;do
s1f
380
383

no parameters, end line on CMD file
end of statement, return

TAB(

TAB/SPC routine

SPC(

TAB/SPC routine
comma

do fixed tadb
semicolon

;igoore
;evaluate expression

;1f

string

;print BASIC string

;convert flp accu to string

;get descriptor of string iz flp accu
;print BASIC string from 222/223
;print Cursor Right on CMD output file
;Tepeat
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ABOF
AB1O
ABl1
ABl13
AB16
AB1S
AB1C

4900
9p0002
A2FF
A001
AS13
Dol10

AS0D
2047AB
2413
1005
ASOA
2047A8
49FF

38
20FOFF
98

38
E90A
BOFC
49FF
6901
D016
o8

38
20FOFF
8409
2098B7
€929
D059
28
9006
8A
E509
9005
AA

E8

CA
D006
207300
4CAZAA
203BAB
DOF2

1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679

;end statement in buffer and on screen

H
;Xeindex beyond last byte in buffer

’
JAACA LDA

STA X0200,X

LDX
DY
LDA
BNE

$00

$FF
$01
213
BAAE7

;add 00 to statewment in buffer

;reset index to beginning of statement
;1f CMD output fille = default
;then end line oo CMD output file

’
;end line on CMD output file

13

SAAD7 LDA
JSR
BIT
BPL
LDA
JSR

BAAES EOR

BAAE7 RTS

.

b4 .
;fixed tabs at BAAEB

$0D
SAB4TY
713
BAAES
$0A
SAB47
$FF

;print a Return

;on CMD output file

;4f file number < 128

;do not add Linefeed

s;else print a Linefeed on CMD file

;conditioun flags

Hd
sroutine for printing blanks and tabs

sTAB( & SPC{ at BAAF8

H
BAAE8 SEC
JSR
TYA
SEC
BAAEE SBC
BCS
EOR
ADC
BNE
BAAF8 PHP
SEC
JSR
sTY
JSR
cup
BNE
PLP
BCC
TXA
SBC
BCC
BABOE TAX
BABOF INX
BAB10O DEX
BNE
BAB13 JSR
JMP
BAB19 JSR
BNE

XFFFO

$0A
BAAEE
SFF
$01
BABOE

XFFFO
z09

SB79B
BABSF
BABOF

Z09
BAB13

BAB19
X0073

SAB3B
BAB1O

;jread cursor position inmto XY

;convert column to modulo 10 (~10 to -1)

;complement

sA = # blanks to imsert
;skip Lf zero

;6ave status

;read curgor position again

;save column

;evaluate expression into X

s1f not ending with 7)"

;then SYNTAX Error

;restore status

s1f code for TAB(

s;get value ia A

ssubtract current character position
;6kip if negative

;1f zero

;get uext character

;return to PRINT

;priont Cursor Right ow CMD output file
iX times

38



ABlE

AB21
AB24
AB25
AS27
AB28
AB29
AB2B
AB2D
AB30
AE31
AB33
AB35
AB38

AB3B
AB3D
AB3F
ABLY
ABL2
AB&G
AB4S
AB47
AB4A
ABAC

208784

1681
1682
1683
1684
1685

' 1686

20A6B6
AA
A0OO
2

cA
FOBC
B122
2047A8
ce
escr
DOF3
20E5AA
4C28AB

A513
F003
4920

A91D
rio
A93F
200CEl
29FF
60

1687
1688
1689
1690
1651
1692
1693
1694
1695
1696
1697
1698
1699

1700 ;

1701
1702
1703
1704
1705
170¢
1707
1708
1709
1710
1711
1712

;print string from A7

SABLE JSR SB487 ;nove string descriptor into flp accu
H
srrint BASIT string fror 2227223

»

SABZ1 JSR SB6AS ;get text pointer into Z22/223
TAX ;save string length
LDY $00
INX

BAB28 DEX ;decrenent length pending
BEQ BAAE7 ;exit upon completion
LPA (Z22),Y ;get next character
JSR SABa47 ;print it on CMD output file
INY ;advance pointer
CNP S0D ;i€ character printsc wai & hetur.
BNE BAB28
JSR BAAES ;then do dummy instruction
JMP BAB28 ;Tepeat

;print a character on CMD output file

»

SAB3B LDA 213 ;1f CMD output file is defaul:
BEQ BAB42 ;print Cursor Right
LDA $20 ;else use space
.BY $2C ,5kip next inscrection

BAB42 LDA S$1D ;load Cursor Fight
WBY S2C ;Skip pexc instruccion

SAB4S LDA $3F ;load "7

SAB47 JSR XE10C ,cutput 3 character
AND SFF ;and exit with flags corresponding
RTS 3to original A
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AB4D
AB4F
ABS1
AB53
AB55
ABS7
ABSS
ABSB
ABSD
ABSF
AB62
AB64
AB66
AB68

AB6B
AB6D
AB6F
AB72
AB74
AB76
AB78

AL A

AB7B
ABTE
ABSO
ABS82
AB85
ABSE
ABBA
ABBD
ABSF
AB92
AB94
AB96
AB98
AB9B
ABID
ABAO
-ABAZ
ABASG

ABBC
ABBE

A511
FOl1
3004
AOFF
D004
AS3F
A4LO
8539
843A
4COBAF
A513
FOO5
A218
4C37A4

A90C
AOAD
201EAB
AS3D
AL3E
8574
B4TB
£c

‘20A6B3

€923
D010
207300
209EB7
A%2C
20FFAE
8613
201EEL
A201
A002
A900
8p0102
A940
200FAC
A613
D013
60

209EB7
A92C
20FFAE
8613
201EEl
20CEAB
A513
20CCFF
A200
8613
60

1714

1715 ;

1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773

;read

H
JAB4D

BABS7
BABSB

BABSF
BAB62

H
BAB6B

errors

LDA
BEQ
BM1
LDY
BNE
LDA
LDY
STA
STY
JMP
LDA
BEQ
LDX
JMP

LDA
LbY

JSKR

LDA
1Y
STA

T 8TY

.

RTS

Z11
BAB62
BABS7
SFF
BAB5B
Z3F
240
239
234
JAFO8
Z13
BAB6B
$18
JA437

<TADOC
>TADOC
SABLE
Z3D
Z3E
27A
Z78

t
s "GET™ command

H
WAB7B

BAB92

JSR
or
BNE
JSR
JSR
LDA
JSR
STX
JSR
LDX
LDY
LDA
STA
LDA
JSR
LDX
BNE
RTS

»
3 "INPUTE#™

»
WABAS

JABBS
BABB7

JSR
LDA
JSR
STX
JSR
JSR
LDA
JSR
LoX
STX
RTS

SB3A6
g
BAB92
X0073
SB79E
’
SAEFF
zZ13
XEL1lE
$01
$§02
$00
X0200+1
§40
SACOF
213
BABB7

conmand

SB79E
1
SAEFF
zZ13
XE1lE
SABCE
213
XFFCC
$00
Zi3

yskip if INPUT
;if GET
;set statement # invalid

;for READ
;get DATA stalement #
;store statement {

; SYNTAX Error
;if INPUT and not default CMD file

ipoint to FILE DATA message
;print error

;1f INPUT and default CMD output file
;index REDO FROM START message

;print message

;move pointer to current statement

;into rurrent character pointer

;check for direct mode
;if next character is # sign

;then get next character
;and next integer value ia X

;next character must be a comma
;set new CMD input file

;open device for input

;set pointer to end of line

;set character string terminator
;set code for GET

;iaterpret data

;get CMD output file

;1f not default go reset it

;get next integer value in X

;next character must be a comma
;set CMD file f

jopen device for input

;do Input

;get CMD file number

;deselect all devices

;set CHMD file to default
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1775 ;"INPUT" command

1776 ;
ABBF €922 1777 WABBF CMP " ;1f next character is a quote
ABC1 DOOB 1778 BNE SABCE
ABC3 20BDAE 1779 JSE SAEBD ;get descriptor of literal prompt string
ABC6 A93B 1780 LDA “; ;1f next character is mot a ";”
ABCS 20FFAE 1781 JSK SAEFF '
ABCB 2021AB 1782 JSR SAB21 ;then SYNTAX Error
ABCE 20A6B3 1783 SABCE JSR SB3A6 ;print prompt string
ABDl A92C 1784 LbA “, ;place a comma before input string
ABD3 8DFFO1 1785 STA XOlFF
ABD6 20F9AB 1786 BABD6 JSR SABF9 ;get input line into input buffer
ABDY AS513 1787 LDA Z13 ;1€ CMD file
ABDB FOOD 1788 BEQ BABEA 315 not default
ABDD 20B7FF 1789 JSR XFFB7 ;and ST does not show
ABEO 2902 1790 AXND $02 ;8 Read Error
ABE2 FOO6 1791 BEQ BABEA
ABE4 20B5AB 1792 JSR JABBS ;Teset CMD file to default
ABE7 4CFBAB 1793 JMP JABF8 ;execute command DATA
1794 ;
ABEA ADOCO2 1795 BABEA LDA X0200 ;else 1f not a null line
ABED DOlE 1796 BNE BACOD ;interpret data
ABEF AS13 1797 1ba 213 ;if null 1ine and CMD file not default
ABF1 DOE3 1798 BNE BABD6 ;skip null line
ABF3 2006A% 1799 JSR SA%06 ;get end of line
ABF6. 4CFBAS 1800 JMP BASFB ;skip rest of s:atement
1801 ;
1802 ;get lime into impur buffer
1803 ; .
ABF9 AS13 1804 SABF9 LDA Z13 ;if CMD file = default
ABFB D006 1805 BNE BACO3
ABFD 2045AB 1806 JSR SAB4S ;print “?” on CMD file
ACO0 203BAB 1807 JSR SAB3B ;print Cursor Right on CMD file
ACO3 4C60AS 1808 BACO3 JMP SAS60 ;80 get statement into input buffer
1809 ;
1810 ; “READ™ command
1811 ;
ACO6 A64)1 1812 WACO6 LDX Z4l ;get curreat DATA address ilato XY
ACO8 A442 1813 LDY 242
ACOA A998 1814 LDA $98 ;6et READ code
ACOC 2C 1815 .BY $2C. ;8kip next instruction
ACOD AS00 1816 BACOD LDA $00 ;for INPUT, set A to O
ACOF 8511 1817 SACOF STA 211 ;save engry mode
AClY 8643 1818 STX 243 ;save XY into temporary read pointer
ACl3 B&44 1819 STY Z44
AC15 208BBO 1820 JAC15 JSR SBOSB ;gather pame & get pointer to variable
AC18 8549 1821 STA 249 ;store pointer
AC1A B44A 1822 STY Z4A
AC1C AS7A 1823 LDA 2Z7A ;get current character pointer
ACLlE A47B 1824 LDY 27B
AC20 854B 1825 STA 24B ;save it
AC22 B844cC 1826 STY Z4C .
AC24 A643 1827 LDX 243 ;get tewporary read pointer
AC26 A4LS 1828 LDY 244
AC28 B867A 1829 STX 27A ;use 1t as current character pointer
AC2A 8478 1830 STY 27B
AC2C 207900 1831 JSR X0079 ;get current character
AC2F D020 1832 BNE BACS1 ;1f end of statement, get next character
AC31 2411 1833 BIT 2Z11 ;+4f GET mode
AC33 500C 1834 BVC BAC4)
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AC35
AC38
AC3B
AC3D
AC3F
A1
AC43
AC45
AC4L7
AC4A
AC4D
ACLF
ACS51
ACS54
ACS6
ACS8
ACSA
ACSC
ACSD
ACSF
AC61
AC63
AC65
AC67
AC69
AC6B
AC6D
AC6F
AC71
AC72
AC74
AC76
AC78
ACTA
AC7C
ACTD
AC80
AC83
ACBS

ACB9
ACBC
ACSE
AC9L
AC94
AC96
AC98
AC9A

AC9D
AC9F
ACAl
ACA3
ACAS
ACA7
ACA9
ACAB
ACAD
ACBO
ACB2

2024E1
800002
AZ2FF
ADO1
DOOC
3075
AS13
D003
2045AB
20F94B
867a
847B
207300
240D

1031

2411
5009
E8
867A
AS00
8507
FOOC
8507
€922
FOO7
A93A
8507
A92C
18
8508
ASTA
ALTR
6900
9001
cs
208DB4
20E2B7
20DAAY
4C91AC

20F3BC
ASOE
20C2A9
207900
F558
c92¢
F003
4C4DAB

AS7A
A4TB
8543
8444
A54B
AbLLC
857A
8478
207900
FO2D
20FDAE

1835
1836
1837
1838
1839
1840
1841
1842
1843

1844

1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
298-
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1€%0
1891
1892
1893
1894

BAC41

BAC4A
BAC4D

BAC51

BAC6S

BAC7}
BAC72

BAC7D

H
BACE9

JAC91

3
BACID

JSR
STA
LDX
LY

JSR

BEQ

LDA
LDY

& STA

STY
LDA
LDY
STA
STY
JSR
BEQ
JSR

XE124
X0200
SFF
$01
BAC4D
BACBS

BAC4A
SAB4S
SABF9
Z7a
zZ78
X0073
Z00
BAC89
Zil
BAC65

Z7A
500
207
BAC71
207

BAC72

‘e

z07

Z08
Z7A
Z7B
$00
BAC7D

SB48D
SB7E2
SA9DA
JAC9L

SBCF3
Z0E
SA9C2
X0079
F:A-D
»
BACYD
JAB4D
Z7a
Z7B
243
Z44
Z4B
Z4C
27A
78
X0079
BACDF
SAEFD

;get a character from CMD file

;save character in input buffer

;move buffer address - 1 into XY

;1f READ go get next DATA element
;for INPUT if CMD file = default

;print “17 on CMD file
;get new input line
;store pointer into current pointer

;get next pointer
;1f not a string variable

;and GET mode

;8kip character
;set null as terminator

;1f string variable and READ or INPUT
;6tore character as termimator

;1f not quote character

;store ":" as terminator

;and ",” as an alternative terminator
;8kip initial quote if any

;get descriptor of string into flp accu
;move text pointer into curreatr pointer
;assign to string )

;convert string 1nto flp acc
;load integer flag :
;assign to integer or real
sget current character

Xjqfh ca ael rp fhihajseh

jor a comma

;else read error

;move current character pointer

;into temporary read pointer

;move saved current character pointer
;to curreant character pointer

;get current character

;must be end of statement
;or 8 comma
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ACB5S

ACBE
ACBE
ACBC
ACBD
ACBF
accl
ACC2
ACCS
ACCS
ACCY
ACCY
ACCB
ACce
ACCE
ACCF
ACD1
ACD4
ACD7
ACDB
ACDA
ACDC

ACDF
ACE1
ACE3
ACES
ACE?

ACEA
ACEC
ACEE
ACFO
ACF2
ACF4
ACF6
ACF8

ACFB

ACFC
ADOC
AD1C

4C15AC

200649
(o]
AA
D012
A20D
c8
B17A
FO6C
cs
B17A
853F

207900
AA
E083
DODC
4CS1AC

A543
AbL4
A611
1003
4C27A8

A000
Bl43
FOOB
AS13
D007
ASFC
AOQAC
4C1EAB

60

3F4558
3F5245
0D00

1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

BACB8B JSR

BACDl JSR

H
BACDF LDA

BPL
JMP

»

BACEA 1DY
LDA
BEQ
LDA
XE
LDA
LDY
IMP

BACFB RTS
;messages
H

TACFC .BY

TADOC .BY
-BY

JAC1S

SA906

BACD!
$0D

(Z74),Y
BAD32

(274),Y
Z3F

(274),Y

240
BABFB
X0079

$83
BACE8
BACS1

243
z44
Z11
BACEA
BAB27

$00
(z43),Y
BACFB
213
BACFB
<TACFC
>TACFC
SABLE

;1f so repeat read

;1f end of line during READ, get index
;to end of statement and bump it

;move last character

;1f zero,

;point to OUT OF DATA uessage

;1f high of ptr to next statement zero
;fatel error

;move low byte of next statement
;into DATA statement f

;high byte also

;add offset to current character pointer
;get current character

;if not code for DATA

;80 skip statement

;set READ pointer

;at end of READ statement

;get temporary read pointer

;1€ GET or READ wode

;20 set READ pointer

;1f INPUT
;must be end of line

;else, 1f CMD file = default
;set AY to message EXRTA IGNORED

;print message

used during READ

$3F,"E,"X,"T,"R,"A,” ,7
$3F,”R,"E,”D,”0,” ,°F,”

$0D,$00
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1942 ;"NEXT" command

1943 ;
AD1E DOO4 1944 WADLE BNE SAD24 ;1f no parameters
AD20 A000 1945 LDY $00 ;6et index pointer to variable
AD22 FO03 1946 BEQ BAD27
AD24 208BBO 1947 SAD24 JSR SBO8B ;else gather name & get ptr to variable
AD27 8549 1948 BAD27 STA 249 ;save pointer
AD29 844A 1949 STY Z4A
AD2B 208AA3 1950 JSR SA38A ;8et corresponding FOR block
AD2E FOO5 1951 BEQ BAD35
AD30 A20A 1952 LDX $0A ;1f not found,
AD32 4C37A4 1953 BAD32 JMP JA4L37 ;error NEXT WITHOUT FOR
1954 ;
AD35 9A 1955 BAD35 TXS ;1f found remove everything on top
AD36 BA 1956 TXA
AD37 18 1957 CLC
AD38 6904 1958 ADC $04
AD3A 48 1959 PHA ;get stack index of STEP value (+ 3)
AD3B 6906 1960 ADC $06
AD3D 8524 1961 STA 224
AD3F 68 1962 PLA ;save stack index of TO value (+ 9)
AD4Q A001 1963 LDY $01 ;high order byte of stack pointer
AD42 20A2BB 1964 JSR SBBA2 ;Testore flp accu
AD4S BA 1965 TSX ;get top index
AD46 BDO90L 1966 LDA X0100+9,X ;get sign of STEP value (+ 8)
AD4Y 8566 1967 - STA 266 ;Testore sign byte of flp accu
AD4B AS549 1968 LDA 249
AD4D Ab4A 1969 LDY Z4A sAY points to FOR variable
AD4F 2067B8 1970 JSR SB867 ;add flp accu to # at AY
AD52 20D0BB 1971 JSR JBBDO ;jstore flp accu inoto FOR variable
AD55 ACO1 1972 LDY $01
AD57 205DBC 1973 JSR SBC5D ;compare flp accu to upper limit
ADSA BA 1974 TSX ;get top index
ADSB 38 1875 SEC
ADSC FD0901 1976 SBC X0100+9,X ;if different from sign of STEP
ADSF FO17 1977 BEQ BAD78 ’
AD61 BDOFOl 1978 LDA X0100+1S,X
AD64 8539 1979 STA 239 ;jrestore statement # to start of loop
AD66 BD100O1 1980 LDA X0100+16,X
AD69 8534 1981 STA 23A
AD6B BD1201 1982 LDA X0100+18,X
ADGE 857A 1983 STA Z7A ;Testore character ptr to start of loop
AD70 BD1101 1984 LDA X0100+17,X
AD73 8578 1985 STA Z7B
AD75 4CAEA7 1986 BAD7S5 JMP JATAE ;80 execute mext statement
1987 ;
AD78 BA 1988 BAD78 TXA
AD79 6911 1989 ADC $11 ;add 17 to stack pointer
AD?B AA 1990 TAX +to remove FOR block
AD7C 94 1991 TXS
AD7D 207900 1992 JSR X0079 sget current character
ADSO C92C 1993 CMP 7, ;11f a comma then execute next statesent
AD82 DOF! 1994 BNE BAD75
AD84 207300 199S JSR X0073 ;else get mext character
AD87 2024AD 1996 JSR SAD24 ;and go repeat NEXT statement
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ADSA

ADBD
ADSE

ADSF

AD90
ADS2
AD94
ADS6

AD97
AD99
AD9B

209EAD

18
24

38

240D
3003
BOO3
60

BOFD
A216
4C3I7A4

AB7A
D002 -
C67B
Cc67A
A200
24

8A

48
AS01
20FBA3
2083AE
A900
854D
207900
38
E9B1
9017
€903
BO13
€901

4901
454D
CS54D
9061
854D
207300
4CBBAD

A64D
D02C
BO7B
6907
9077
650D

1998 ;get next non-string value

1999 ;

2000
2001
2002
2003

2004 ;
;check value to be string

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

2035

2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057

SADSA JSR

H
SADSD CLC
-BY

SADSF SEC

SAD9E

$24

;get next value

;set string not wanted
;skip next instruction

;set string wanted

»
;check value accoring to C flag

SAD90 BIT
BMI
BCS
BAD96 RTS

»
BAD97 BCS

BAD99 LDX
© JMP

JADA9 PHA

JADB8 JSR
JADBB SEC

EOR

BCC
STA
JSR

H
BADD7 LDX
BCS

ADC
BCC

20D
BAD97
BAD99

BAD96
$16
JAL3T7

expression

Z7A
BADA4
Z78
27A
$00
$24

$01
SA.
SAES:
$00
24D
X0079

$B1
BADD7
$03
BADD?
5§01

A
$01
z4D
24D
BAE30
24D
X0073
JADBB

Z4D
BAEO7
BAESS
$07
BAESB
20D

;test string flag

;1f not string

;and string wanted, error
;else return

;1f string and string wanted, return
;if string and string not wanted, index
;TYPE MISMATCH and priat error

;decrement character pointer

;initial priority
;6kip next instruction
;save <=> code

;save priority

sone slot on stack wanted

;else error OUT OF MEMORY Error

;get value of next operand in flp accu

;inirial <=> code for next diadic
;get current character

;subtract code for >
;branch 1f lower thaa >

;or 1f higher thanm <

scompute bits for <=>
;bit 2 for <, 1 for = and O for >
;add to existing <=> code
;1f bir added for the second time
;then SYNTAX Error

.

s;get next character
;and repeat

;1f no <=> code
;then end at non-diadic character
;diadic index 0-6

;add string flag + carry
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ADE3
ADE>S

ADES

ADEC
ADED
ADEF
ADFO
ADF1
ADF4
ADF6
ADF9
ADFA
ADFD
ADFE
AEQD
AEO2
AE03
AEQS
AEO7
AEQS
AEOA

AEOD
AEOF
AE1l
AEL3
AE1S
AEL17
AELS
AE1C
AELE

AE20
AE23
AE24
AE27
AE28
AE2B
AE2D

AE30

AE33
AE3S
AE38
AE39
AE3A
AE3C
AE3E
AE3F
AE4)
AEL2
AEL3
AE4E

D003
4C3DB6

69FF
8522

6522

68
D980A0
BO67
208DAD
48
2020AE

AL4B
1017

FO56
DOSF
460D
8A

A67A
D002
Cé7B
C67A
AOlB
854D
DOD7
D98OAO
BO4S
90D9

B982A0
48
B981A0
48
2033AE
A54D
4CA9AD

4COBAF

A566
BE80AO
AB

68
8522
E622
68
8523
98

48
201BBC
A565

2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090

2091 ;
;jrecursive entry for evaluation of expressions

2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117

i
BADES ADC

BADFO PLA

BADF9 PHA
JADFA JSR

STA
BNE
BAEL9 CMP
BCS
BCC

BADES
JB63D

SFF
22
A

z22

TA080,Y
BAESD
SADSD

SAE20

4B
BAE19

BAESB
BAE66
Z0p

A

27A
BAE11
278
274
$1B
Z4D
BADFOQ
TA080,Y
BAE66
BADF9

;1f still zero
;apply diladiec operator "+" on strings

;make index 0-6 again

3% 3

;jrestore priority of stacked diadic
;compare to priority of current diadic
;1f stacked higher, apply operator
sTYPE MISMATCH if string operand

;save priority again

;jrecursive call to evaluate expression
srestore priority again

;restore index of current diadic

;1f at end

;and priority = 0

;stop

;else apply

sget string flgg

;add to <=> code

;decrement character pointer

;get index (3%9)

;save <=> code

;and go check priorities

31f true diadic, compare priorities
31f stacked priority higher, apply it
;else repeat

;
SAE20 LDA TA080+2,Y ;save pointer to routine for diadic

PHA

LDA TAO80+1,Y

PHA
JSR
LDA
JMP

i
BAE30 JMP

;save rounded value

’

SAE33 LDA
LDX

SAE38 TAY
PLA
STA
INC

JAEA] JSR
LDA

SAE33
Z4D
JADA9

JAFO8

266
TA080,Y

222
z22

SBC1B
265

;8ave rounded value of left operand
;get <=> code
;and restart evaluation

;print SYNTAX Error
of left operand
;get sign of flp accu

;get priority of diadic

;jsave return address in 222/223

;save sign of flp accu
;round flp accu
;save flp accu on stack
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AE48 48
AE49 AS64
AE4B 48
AE4C A563
AE4E 48
AE4F A562
AE51 48
AES52 A561
AES4 48
AE55 6C2200

AES8 AOFF
AESA 68
AESB F023
AESD C964
AESF FO03
AE61 208DAD
AEGL B44B
AE66 68
AE67 4A
AE68 8512
AE6A 68
AEGB 8569
AE6D 68
AEGE 856A
AE70 68
AE71 8568
AE73 68
AE74 856C
AE76 68
AE77 856D
AE79 68
AE7A 8S6E
AE7C 4566
AETE 856F
AESD AS61
AEB2 60

2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156

IMP (222)

264
263
62

Z61

sreturn to caller

H
;apply diadic operator

\4

BAESS
BAESB
BAESD

BAE64
BAEG6.

LDY
PLA

BEQ BAESO

CMpP

BEQ BAE64
JSR SADBD

STY
PLA
LSR
STA
PLA
STA
PLA

-STA

BAESO

PLA
STA
PLA
STA
PLA
STA
PLA
STA
EOR
STA
LDA
RTS

$FF

$64

Z4B

A
Z12

269
26A
6B
Z6C
Z6D
26E
266

26F
261

;at expression end, set negative index
;restore diadic priority from stack
;31f zero, stop

;1f not priority of <=>

;then TYPE MISMATCE 1f strinog
;save index of current diadic
;remove string flag

;save <=> code for <=> routine

;restore left aperand
;to second flp accu

;Exclusive OR of both signs

sreturn with A = exponent of result
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AE83 6COA03 2158 SAE83 JMP (X0304) ;get arithmetic element (normally AES86)

2159 ;
2160 ;get arithmetic element into flp accu
2161 ;
AEB6 AS00 2162 LDA $00 ;set string flag to not string
AE88 850D 2163 STA Z0D
AEBA 207300 2164 BAEBA JSR X0073 " ;get next character
AESD BOO3 2165 BCS BAE92 ;if numeric,
AE8F 4CF3BC 2166 BAESF JMP SBCF3 ;gather number
2167 ;
AE92 2013Bl 2168 BAE9Z JSR SBl13 ;check for alphabetic character
AE95 9003 2169 BCC BAE%9A
AE97 &C28AF 2170 JMP JAF28 ;1f so0, get value for variable
2171 ;
AE9A CIFF 2172 BAEJA OMP $FF ;1f code for PI
AESC DOOF 2173 BNE BAEAD .
AE9E A9A8 2174 LDA <TAEAS ;let AY point to value for PI
AEAO AOAE 2175 LDY DTAEA8
AEA2 20A2BB 2176 JSR SBBA2 ;load velue into flp sccu
AEAS5 4C7300 2177 JMP X0073 ;get next charcter
2178 ;
2179 ;£f1p value for PI
2180 ;
AEA8 82490F 2181 TAEA8 .BY $82,$49,$0F,SDA,SAl
2182 ;
AEAD C92E 2183 BAEAD CMP . +1f decimal point
AEAF FODE 2184 BEQ BAESF ;gather number
AEBl C9AB 2185 CMP $AB ;1f minus sign
AEB3 FO58 2186 BEQ BAFOD ;do recursive get value
AEBS C9AA 2187 CMP SAA ;1f plus
AEB7 FOD1 2188 BEQ BAESA ;ignore
AEBY €922 2189 (o1 S ;3f quote
AEBB DOOF 2190 BNE BAECC
AEBD A57A 2191 SAEBD LDA Z7A ;get poluter to first char of string
AEBF A47B 2192 LDY 27B
AEC1 6900 2193 ADC $00 ;into Y
AEC3 9001 . 2194 BCC BAEC6
AECS C8 2195 INY
AEC6 2087B4 2196 BAEC6 JSR SB487 ;get ptr to desc of constant string
AECY 4CE2B7 2197 JMP SB7E2 ;6et current ptr after string
2198 ;
AECC C9AB 2199 BAECC CMP $A8 ;4f NOT
AECE DO13 2200 BNE BAEE3
AEDO AO18 2201 LDY $18 ;set index for NOT
AED2 DO3B 2202 BNE BAFOF ;do recursive get value
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AED4
AED7
AEDS
AEDB
AEDC
AEDE
AEEQ

AEE3
AFES
AEE7

AEEA
AEEC
AEEE

AEF1
AEF4

AEF7
AFFS
AEFA
AEFC
AEFD
AEFF
AFO01
AF03
AFQ05

AFO08
AFOA

AFOD

AF10
AF11

AFl4
AF)S
AF17
AF19
AF1B
AF1D
AFLF
AF21
AF23
AF25
AF27

20BFB1
A565
49FF
A8
A564
49FF
4C91B3

C9AS
D003
4CF4B3

C9B4
9003
4CATAF

20FAAE
209EAD

A929
2C
A928
2C
A92C
A000
D17A
D003
4C7300

A20B
4C37A4

38

4564 .
E900
A565
E9AQ
9008
A9A2
ES64
A9E3
ES56S

;convert flp to integer
;get complement of low byte into A
;get couplemeat of high byte in A

;convert integer to flp

;expand function
;1f code for SGN or higher
;80 apply function

;SYNTAX Error if no “(" present
;evaluate expression

;check for 7)°

;skip next instruction
;check for “(°

;8kip vext fmstruction
scheck for ","

;check for code in 4

;1f current character < > to parameter
;then SYNTAX Error

;else get next character and return

;point to SYNTAX Error message
;print message

;set index for "-
;remove own return address

sdo pseudo diadic

;exit with C clear if pointer < $A000

;clear C if SE342 < pointer

2204 ;monadic "NOT" command
2205 ;

2206 WAED4 JSR SBIBF
2207 LDA 265

2208 EOR SFF

2209 TAY

2210 LDA 264

2211 EOR SFF

2212 JMP JB391

2213 ; ,

2214 ;continuation of GET operand
2215 ;

2216 BAEE3 CMP $AS ;1f FR
2217 BNE BAEEA

2218 JMP JB3F4

2219 ;

2220 BAEEA CMP $B4

2221 BCC BAEFl

2222 JMP JAFA7

2223 ;

2224 BAEF1 -JSR SAEFA
2225 JSR SADYE

2226 ;

2227 ;check and skip characters
2228 ; -

2229 SAEF7 LDA 7)

2230 «BY §2C

2231 SAEFA LDA “(

2232 .BY $§2C

2233 SAEFD LDA 7,

2234 SAEFF LDY $00

2235 CMP (27A),Y
2236 BNE JAFO08

2237 JMP X0073

2238 ;

2239 JAF0O8 LDX SOB

2240 JMP JA437

2241

2242 ;recursive get value
2243 ;

2244 BAFOD LDY $15

2245 BAFOF PLA

2246 PLA

2247 JMP JADFA
2248 ;

2249 ;check variable pointer range
2250 ;

2251 SAF14 SEC

2252 LDA Z64

2253 SBC $00

2254 LDA 265

2255 SBC $AO

2256 BCC BAF27

2257 LDA $A2

2258 SBC Z64 «

2259 LDA SE3

2260 SBC 265

2261 BAF27 RTS
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AF28
AF2B
AF2D
AF2F
AF31
AF33
AF35
AF37
AF39
AF3B
AF3E
AFAO
AF42
AF44
AF46
AF48
AF4B
AF4D
AF4LE
AF50
AF52
AF5&
AF56
AF59

AF5C

AF5D
AFS¥F
AF61
AFP63
AF65
AF66
AF67
AF69

208880
8564
8465
A64S5
ALL6
AS50D
F026
A900
8570
2014AF
901C
E054
D018
coc9
D014
2084AF
845E
88
8471
A0O6
845D
A024
2068BE
4C6FB4

60

240E
100D
A00O
B164
AL
c8
Bl64
A8

AFP6A 8A

AF6B

AF6E
AF71
AF73
AF75
AF77
AF79
A¥7B
AF7E
AFTF
AF81

4C91B3

2014AF
802D
E054
DOLB
C049
D025
2084AF
98
A2A0
4CLFBC

2263 ;get value of variable

2264

2265 JAF28 JSR SBOSB

2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312

BAFS5C

H
BAF5D

H
BAF6E

STA
STY
LDX
LDY
LDA
BEQ
LDA
STA
JSR
BCC
cPX

" BNE

cpyY
BNE
JSR
STY
DEY
STY
LDY
STY
LDY
JSR

JSR
BCC
CPX

CPY
BNE
JSR

LDX

264
Z65
Z45
246
20D
BAFSD
$00
z70
SAFl4
BAF5C
T
BAF5C
$c9
BAF5C
SAF84
Z5E

271
$06
Z5D
$24
SBE6S
JB&4GF

20E
BAF6E
$00
(264),Y

(264),Y

JB391

SAFL4
BAFAO
T

BAF92
1

BAFAQ
SAF84

$AO
JBCA4F

;gather name and get pointer to variable
;save pointer to variable

;get name of variable
;1f not a string

;80 check for integer and flp

;check for pointer < SAOQO or > $E342
iyes, return :

;1f first character of variable not T,
ireturn

;1f second character = "I§"

iget time in flp accu
;clear exponent base 10

s;initialize output index
;and # of digits before decimal point

;set table index for time conversion

;jcouvert flp to strinmg
;get description of string into flp accu

;1f integer variable

;8et integer value in AY

;convert integer to flp

;1f not normal variable

;and if first character is T
;and second character is I
iget time into flp accu

;set exponent
;8ign and guard bits
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2314 ;get time in flp accu

2315 ;
AF84 20DEFF 2316 SAF84 JSR XFFDE ;fetch time
AF87 8664 2317 STX 264
AF89 8463 2318 STY 263 ;store time
AF8B 8565 2319 STA 265
AF8D AOO0 2320 LDY $00
AF8F 8462 2321 STY 262
AF91 60 2322 RTS
2323 ;
2324 ;continue to get value of variable
2325
AF92 E053 2326 BAF92 CPX “S ;1f first character is S
AF94 DOOA 2327 BNE BAFAC
AF96 CO54 2328 CPY °T ;and second character is T
AF98 D006 2329 BNE BAFAQ
AF9A 20B7FF. 2330 JSR XFFB7 ;get status word
AF9ID 4C3CBC 2331 JMP JBC3C ;move signed # from A into flp accu
: . 2332 ; )
AFAO A564 2333 BAFAO LDA 264 ;for normal varfables, put pointer in AY
AFA2 A465 2334 LDY 265
AFA4 4CA2BB 2335 JMP SBBA2 ;load flp accu from AY
2336 ;
2337 ;apply function
2338 ;
AFA7 OA 2339 JAFA7 ASL A ;index byte * 2
AFAB 48 2340 PHA ;save index
AFA9 AA 2341 TAX
AFAA 207300 2342 JSR X0073 ;get next character
AFAD EOBF 2343 CPX $8F sif function with more than 1 parameter
AFAF 9020 2344 BCC BAFD1
AFBl 20FAAE 2345 JSR SAEFA :next character must be "("
AFB4 209EAD 2346 JSR SADSE ;evaluate expression
AFB7 20FDAE 2347 JSR SAEFD ;next character must be ","
AFBA 208FAD 2348 JSR SADSF ;result must be a string value
AFBD 68 2349 FLA ;restore index
AFBE AA 2350 TAX-
AFBF A565 2351 LDA Z65 ;save pointer to descriptionm on stack
AFCl 48 2352 PHA
AFC2 A564 2353 LDA 264
AFCh 48 2354 PHA
AFC5 8A 2355 TXA ;save index again
AFC6_48 2356 PHA
AFC7 209EB7 2357 JSR SB79E ;get next integer value iato X
AFCA 68 2358 PLA ;restore index
AFCB AB 2359 TAY ;index in ¥
AFCC 8A 2360 TXA
AFCD 48 2361 PHA ;save integer parameter
AFCE 4CD6AF 2362 JMP JAFD6
2363 ;
AFDl 20FlAE 2364 BAFDl JSR BAEF1 ;get value in parenthesis
AFD4 68 2365 PLA ;restore index
AFD5 A8 2366 TAY
AFD6 B9EAYF 2367 JAFD6 LDA X9FEA,Y ;get pointer to function routine
AFD3 8555 2368 STA 255 ;into 255/256
AFDB BY9EBYF 2369 LDA X9FEA+1,Y
AFDE 8556 2370 STA 256
AFEO 205400 2371 JSR X0054 sperfora function
AFE3 4C8DAD 2372 JMP SADSD ;return with correct etring flag
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AFES
AFE8

AOFF
2C

A000
840B
20BFB1
AS56%
450B
8507
AS65
450B
8508
20FCBB
20BFBL
AS65
4508
2508
4508
AB
AS564
450B
2507
4508
4C91B3

2374 ;"OR" command

2375

2376 WAFE6 LDY SFF

2377
2378
2379
2380

»
.
3

’

«BY

s$2C

“AND” command

2381 WAFE9 LDY $00

2382
2383
2384
2385
2386
2387
2388
2389
2:8C
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401

STY
JSR
LDA
EOR
STA
LDA
EOR
STA
r38t
JSR
LDA
EOR
AND
EOR
TAY
LDA
EOR
AND
EOR
JMP

Z0B
SB1BF
264
Z0B
207
z65
Z0B
208
EILRC
SB1BF
265
Z0B
Z08
08

264
0B
z07
20B
JB391

;6et parameter to complement operands
;skip next instruction

;8et no complement of operands
;store the parameter

;convert left operand to integer
;8et high byte

;complement if OR

;save result

;8et low byte

;complement if OR

;save result

TiDCve reccrerIly eccr . iciIdiata3l] ecar
;convert righf operand to integer
;get low byte

;complement if OR

;AND with left operand
;coaplement if OR

;save result

;8et high byte

scomplement 1if OR.

;AND with other operaand
jcomplement 1f OR

;convert integer from AY to flp accu
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2403 ;"<=>" command

2404 ;
BO16 2090AD 2405 wWB016 JSR SAD90 icheck value of A
BO19 BOl3 2406 BCS BBO2E ;1f string, go compare strings
BO1B AS6E 2407 LDA Z6E ;include sign bit
BO1D 097F 2408 ORA $7F
BOLF 256A 2409 AND Z6A ;into byte 1
BO21 B856A 2410 STA Z6A ;of fraction of second flp accu
B023 A969 2411 LbA <769
B025 A000 2412 LDY >26% ;set AY to second flp accu
B027 205BBC 2413 JSR SBCS5B ;compare AY with flp accu
BO2A AA 2414 TAX ;save result of comparison
BO2B 4C61BO 2415 JMP JBO61 ;check with <=> code
2416
BO2E A900 2417 BBOZE LDA $00
B030 850D 2418 STA 20D ;reset string flag
BO32 C64D 2619 DEC 24D ;also remove saved string flag
BO34 20A6B6 2420 JSR SB6A6 ;de-allocate temp. string (right op)
BO37 8561 2421 STA 261
BO39 8662 2422 STX Z62
BO3B 8463 2423 STY 263
BO3D AS6C 2424 " LDA Z6C ;get text pointer of left operand
BO3F A46D 2425 LDY Z6éD
BO41 20AAB6 2426 JSR SB6AA ;de-allocate temp. string (left op)
BO44 B66C 2427 STX 26C ;Save text pointer
B046 846D 2428 STY 26D
B048 AA 2429 TAX ;6ave length of left operand
B0O49 38 2430 SEC
BO4GA E561 2431 SBC Z61 ;compare lengths (left-right)
BO4C FOO8 2432 BEQ BB056 ;1f equal, A=0
BOLE A901 2433 LDA $01 ;set A to 1
BOS0 9004 2434 BCC BBO56 ;if leftr operand longer,
BOS52 A661 2435 LDX 261 ;get length of shorter string
BOS4 A9FF 2436 LDA S$FF ;jand set A to -1
BO56 8566 2437 BBOSH STA Z66 ;save sign of left-right
BOS8 AOFF. 2438 LDY SFF ;set start index into strings
BOSA E8 2439 INX
BOSB C8 2440 BBO5SB INY 4 ;point to mext character
BO5SC CA 2441 DEX
BOSD DOO7 2442 BNE BB066 ;1f more characters, compare
BOSF A666 2443 LDX Z66 ;1f not, restore sigan of left-right
BO61 300F 2444 JBO61 BMI BBO72 .
B063 18 2445 CLC ;set correct C bit
BO64 900C 2446 BCC BB072 ;IMP
B066 B16C 2447 BB0O66 LDA (26C),Y ;get character from left string
BO68 D162 2448 CMP (Z62),Y ;compare to character from right string
BOGA FOEF 2449 BEQ BBOSB s1f equal, repeat
BO6C A2FF 2450 LDX SFF ;X = ~1 if character from left higher
BOGE BOO2 2451 BCS BBO72
BO70 A201 2452 LDX $01 ;X = 1 1f character from left lower
BO72 E8 2453 BBO72 INX sX = 0, 1 or 2 for left > = ¢
BO73 8A 2454 TXA '
BO74 2A 2455 ROL A ;convert to 1, 2 or 4
BO75 2512 2456 AND Z12 ;mask with <=> code
BO77 FOO2 2457 BEQ BBO7B ;1f zero, result = false (0)
BO79 A9FF 2458 LDA SFF ;1f non-zero, result = true (-1)
BO7B 4C3CBC 2459 BBO7B JMP JBC3C ;go get signed # from A into flp accu
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BO7E
BO81
BO82
BO8S
BO8E
BOBA

BOE4

BOE?
BOE9
BOEB
BOED

20FDAE
AA
209080
207900
DOF4
60

A200
207900
860C
8545
207900
201381
BOO3
4COBAF

A200
860D
860E
207300
9005
201381
9008
AA
207300
SOFB
2013B1
BOF6
924
D006
A9FF
850D
D010
€925
DO13
AS510
»ODO
A980
850E
0545
8545
8A
0980
AA
207300
8646
38
0510
E928
D003
4CD1B1

A000
8410
A52D
A62E

2461 ;"DIM"™ command

2462 ;

2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510

2511,

2512
2513
2514
2515

2516

2517
2518
2519
2520

BBO7E
wB081

JSR
TAX
JSR
JSR
BNE
RTS

;get nane

SBOSB

SBQ90
§B092

BBO9C

BBOYF

BBOAF
BBOBO

BBOBA

BBOCA

BBOD4

BBODB

¥
BBOE7

LDX
JSR
STX
STA
JSR
JSR
BCS

LDA
STA
BNE
(o1
BNE
LDA
BRE
LDA
STA
ORA
STA
TXA
ORA
TAX
JSR
STX
SEC
ORA

SBC “(

BNE
nre

LY
STY
1bA
LDX

SAEFD

SBO9O
X0079
BBO7E

; SYNTAX Error if not ~,"

;gather name and pointer to variable
;get current character
;1f not end of statement, repeat

and pointer to & variable

$00
%0079
z0C

245

X0079
SB113
BBO9F
JAFO8

$00
Z0D

ZOE

X0073
BBOAF
SB113
BBOBA

X0073
BBOBO
SB113
BBOBO
°$
BBOCA
SFF
zZ0D
BBOD4
2
BBODB
zZ10
BBO9C
$80
Z0E
Z45
Z45

$80

X0073
246

zZ10
BBOE7
JBID1

$00
210
22D
22

;set code for ref, not declaration
;get current character

;set reference/declaration flag
;store first character of name
;g8et current character

;1f oot slphabetic

;then SYNTAX Error message
;set flags

;to not etring

;and not integer

iget next character

s1f numeric

;or alphabetic

;8ave second character in X
;get uext character

;until first oon-numeric character
snot alphabetic

31f terwinator is “$"

;then set flag for strings
;if terminator is ~Z”

;and integers not allowed
s;then SYNTAX Error

;else set integer flag and
;add bit 7 to first char of name

;add bit 7 to 2nd char of name
ifor both string and iateger

;8et next character
;save second character name

;1f arrays allowed
;and pext character is “("

;handle dimensicaed variable

;reset no integers or arrays switch

;AX=pointer to variable name table
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BOEF
BOF1
BOF3
BOFS
BOF7
BOF9
BOFB
BOFD
‘'BOFF
B101
B103
B104
B106
B108
B109
B10A
B10C
B1OE
B110
Bl1l1

B113
B115
B117
B119
BllA
Bl1C

B11D
Bl1E
BLLF
Bi2l
B123
B125
B127

B128
B12A
B12C
B12E
B130
B132
B134
B136
B138

Bl3B
B13D
B13F
Bl4l
Bl143
B145
B147

8660
855F
E430
D004
C52F
F022
AS45
D15F
D008
A546

D15F
FO7D

18
AS5S5F
6907
90E1
E8

Cc941
9005
E95B
38
E9AS
60

68
48
€924
DOOS
A913
AOBF
60

AS45
ALG6
C954
DO6B
coc9
FOEF
€049
D003
4COBAF

€953
D004
CO54
FOF5
AS2F
A430
855F

2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580

BBOEF STX
BBOF1 STA
CPX
BNE
cvp
BEQ
BBOFB LDA
o
BNE
LDA
INY
cMP
BEQ
DEY
BBLO9 CLC
LDA
ADC
BCC
INX
BNE

sreturn with C=) {f
jreturn with C=0 1f

?

SB113 cMP
BCC
SBC
SEC
SBC

BB11C RIS

;variadble

iBIlD PLA
BB123 LDA

:
BB128 LDA

BB138 JMP

3

BBL3B CMP
CPY
BEQ

BB143 LDA

STA

260

Z5F

230
BBOFB
Z2F
BBLID
245
(Z5F),Y
BB109
246
(25F),Y
BB185

Z5F
$07
BBOF1

BBOEF

check character in

“A
BBl1C
“Z+l

SAS

not found

;1f at end of name table

;then variable not found

:1f name matches

;then variadble found

;set AX to eatry + 7

;contioue search
A

alphabetic
not

;1f character < "A”
;return with C = 0
;1f character > "Z" then C = O

;else retura with C=1

;if lov byte of return address = $2A
(if called from GET VALUE OF VARIABLE)

;return with AY pointing to
;a dummy variable (value 0)

;1f name = TI§

;Teturn with dumny value

;1f name~Tl

;then SYNTAX Ertor

;1f name=ST

;then SYNTAX Error

;set AY to pointer to end of name tadble

;apd save as start of input for move
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B149 8460 2581 STY 260

Bl14B A531 2582 LDA Z31 sAY=pointer to end of array area
Bl4D A432 2583 LDY z32
B14F 855A 2584 STA 25A
B151 845B 2585 STY ZSB
B153 18 2586 CLC
B154 6907 2587 ADC $07 ;add 7 to pointer for one entry
B156 9001 2588 BCC BB1S59 :
B158 C8 2589 INY
B159 8558 2590 BB159 STA 258 ;into pointer to end of output for move
Bl15B 8459 2591 STY 759
B15D 20B8A3 2592 JSR SA3B8 ;check for space and move bytes
B160 A558 2593 LDA Z58
B162 A459 2594 LDY 259 ;AY=begiluning of output area
B164 C8 2595 INY
B165 B852F 2596 STA 22F ;for move routine
B167 8430 2597 STY 230 ;move to pointer to end of nsme table
B169 A000 2598 LDY $00 '
B16B AS545 2599 LDA Z45
B16P S$15F 2600 STA (Z5F),Y ;store first byte of name in byte 0O
B16F C8 2601 INY
B170 AS46 2602 LDA 246
B172 91SF 2603 STA (25F),Y ;store second byte of name inm byte 1
Bl74 AS00 2604 LDA $00 '
B176 C8 2605 INY
B177 915F 2606 STA (2Z5F),Y sclear bytes 2-6 (value)
B179 C8 2607 INY
B17A 915F 2608 STA (25F),Y
Bl7C C8 2609 INY .
B17D 915F 2610 STA (25F),Y
B17F C8B 2611 INY
B180 91I5F 2612 STA (25F),Y
B182 C8 2613 INY
B183 915F 2614 STA (Z5F),Y
2615 ;
2616 ;variable found
2617 ;
B185 AS5F 2618 BB185 LDA ZS¥
B187 18 2619 CLC ireturn pointer to entry
B188 6902 2620 ADC $02 splus 2
B18A A460 2621 LDY 260
B18C 9001 2622 BCC BB1SF
B18E C8 2623 INY
B18F 8547 2624 BB18Y STA Z47 ;in varisble address and AY
B191 8448 2625 STY 248 )
B193 60 2626 RTS
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B194
B196
B197
B199
B19B
B19D
B19F
B1AO
BIA2
BlA4

B1AS

BlAA
B1AD
Bl1AF
B1Bl

B1B2
B1B5
B1B8
BI1BB
B1BD

B1BF
BlCl
B1C3
B1CS
B1C?
B1CY
BlLCC
BICE

AS0B

6905
655F
A460
9001
c8

8558
8459
60

908000

20BFBl
AS64
A465
60

207300
209EAD
208DAD
A566
300D

AS61
€990
9009
A9AS
AOB1
205BBC
DO7A
4C9BBC

2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669

;compute pointer to array body

»
SB194 LDA 20B ;get # of dimensions
ASL A 3% 2
ADC $05 ;add fixed .overhead
ADC 25F ;add low byte'of array pointer
LDY 260 ;get high byte of array pointer
BCC BBLAO :
INY ;increment if carry
BBlAO STA Z58 ;save pointer to body of array
STY 259
RTS
H
;£1p number for conversion to integer
H
TB1AS .BY $90,$80,500,500,500
H
;routine to convert floating point aumber to fixed point
H
JSR SBLBF ;convert flp to fixed point
_ LDA 264
LDY 265 ‘;return with value in AY
RTS
H
;convert value frow statement into integer
» .
SB1B2 JSR X0073 ;get next character
JSR SADSE ;get value from statewent
SB1B8 JSR SADSD ;check for non-string
LDA 266 ;if flp accu negative,
BMI BB1ICC s ILLEGAL QUANTITY Error
H
;convert flp number to integer
H
SB1BF LDA 261 ;get exponeat
CMP $90 31f < 16
BCC BBICE jconvert
LDA <TB1lAS ;let AY point to flp value -32768
LDY >TB1AS
JSR SBCSB ;compare AY to flp accu
BBLCC BNE JB248 ;if not >, ILLEGAL QUANTITY Error
BBICE JMP SBC9B ;convert flp accu to 4 byte integer
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B1D1
B1D3
B1DS
BID6
B1DS
B1D9
B1DB
B1DC
B1DD
B1DF
B1EO
B1E2
B1lE3
BlE6
BlE7
B1ES
B1EA
B1EC
BlED
BlEE
BLEF
B1F2
B1F3
B1F6
B1F7
BLF9
BlFC
BIFE
B201
B202
B205
B207
B209
B20B
B20E
B20F
B211
B212
B214
B216
B218
B21A
B21C
B21E
8220
B222
B224
B226
8228
B22A
B22C
B22D
B22F
B231
B233
B235
8237
B238

AS0C
O50E

A50D

A565
900101
c8
207900
c92C
FOD2
840B
20F7AE
68
850D
68
850E
2977
850C
A62F
A530
865F
8560
€532
D004
E431
F039
A000
B15F
c8
€545
D006
A546
D15F
PO16
c8
BLSF

2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730

;get pointer to dimensioned variable

JB1Dl

BBIDB

BB21C

BB228

BB237

LDA
ORA

LDA

LDA
PHA
LDA
STA
LDA
STA

JSR
BEQ
STY
JSR
STA

STA

BEQ
INY
LDA

z0C
Z0E

20D

$00

Z46
Z45
SB1B2
z45

246

X0102,X
X0101,X

264
X0102,X
265
X010%,Xx

X0079

BBLDB
208
SAEF?

Z0D

20F
STFP
z0C
z2r7
230
ZSF
260
232
BB228
231
BB261
$00
(25F),Y

z45
BB237
246
(25F),Y
BB24D

(257),Y

;save reference flag
;and integer flag

;save string flag

;initialize count f of dimensions
;save count

;8ave second character of name

;save first character of name
;convert value from statement to integer

;restore first character of name
;restore second character of name

sTestore count
;get stack pointer

;move saved flags to top of stack

;save array index in thelr place

;increment dimension pointer
;get current character

1 7"

;repeat for next array index
;save total number of dimensions
;skip )7

;Testore string flag
;restore integer flag
;and reference flag

;AX = pointer to array area

ssave in temporary pointer

;1f end of array area reached
;then array not found

;g8et first character of name

31f equal

;and second character of name also
;then array found

;get low byte of length
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B23A
B23B
B23D
B23E
B23F
B241
B243
B245
B247

B248
B24A
B24D
B24F
B251
B253
B256
B258
B25A
B25C

18
655F
AA
c8
B15F
6560
90D7
A212
2C

A20E
4C37A4
A213
A50C
DOF7
209431
AS0B
A004
D15F
DOE?

2731
2732
2733
2734
2735
2736
2737
2738
2739

BB245

2740 ;

2741
2742
2743
2744
2745
2746
2747
2748
2749
2750

B25E 4CEAR2 2751

JB248
BB24A
BB24D

Z5F

(25F),Y
260
BB21C
$12

$2¢

SOE
JAa37
$13
20C
BB24A
SB194
Z0B
$04
(25F),Y
BB245
JB2EA

;add to array polinter
;and save result in X

;get high byte of length

;add to array pointer

;repeat if not overflow

;point to BAD SUBSCRIPT Exror message
;skip next instruction

spoint to ILLEGAL QUANTITY Ervor message
sprint message

spoint to BAD SUBSCRIPT Error message
3if declarsation

;then fatal error

;compute pointer to array body

;1€ actual # of dimensions

;not equal to declared ¥

sthen error
;else.compute array reference
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B261
B264
B267
B269
B26B
B26D
B26F
B271
B273
B274
B275
B277
B279
B27B
B27C
B27D
B27F
B281
B282
B283
B284
B286
B288
B28A
B28C
B28E
B28F
B290
B292
B293
B294
B296
B297
B299
B29A
B29B
B29D
B2A0
B2A2
B2AA
B2A6
B2A8
B2AA
B2AC
B2AE
B2BO
B2Bl
B2B2
B2B4
B2B6
B2B?
B2B9
B28BC
B2BE
B2CO
B2C2
B2C4
B2C6

2094B1
2008A4
AQ00
8472
a205
A545
915F
1001
CA
c8
AS46
915F
1002
ca
CA
8671
AS0B
cs
cs .
c8
915F
A208
A900
240C
5008
68
18
6901
AA
68
6900
c8
915F
c8
8A
915¥%
204CB3
8671
8572
4422
C60B
DODC
6559
BO5SD
8559
A8
8A
6558
9003
c8
FO052
2008A4
8531
8432
AS00
E672
A471
FOO05

2753

2754 ;

2755
2756
2757
2758
2759
2760
2761
2762
2763

12764

2765
2766
2767
2768

;allocate array

BB261

BB274

2769 .

2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792

12793

2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812

BB27D

BB286

BB296

JSR SB194
JSR SA408
LDY $00

STY 272

LDX $05

LDA Z45

STA (25F),Y
BPL BB274

LDA 246
STA (2Z5F),Y
BPL BB27D

STX 271
LDA ZOB

STA (Z5F),Y
LDX $0B
LDA $00 .
BIT Z0C

BVC BB296

cLe
ADC $01

TAX

PLA

ADC $00

INY

STA (25F),Y
INY

™A

STA (ZSF),Y

. JSR SB34C

BB2B9

STX 271
STA 272
LDY 222
DEC ZOB
BNE BB286
ADC 259
BCS BB30B
STA 259
TAY

XA

ADC 258
BCC BB2B9Y
Ny

BEQ BB30B
JSR SA408
STA 231
STY 232
LDA $00
INC 272
LDY 271
BEQ BB2CD

;compute pointer to virtual array body
scheck array area for overflow

;initialize high byte of length
;set length per element

;get first character of name
;into + 0 of array header

;1f integer

;adjust length per element

smove second character of name
sinto + 1 of array header
s1f integer or striog

scorrect length per element
sset fnitial low byte of length
smove # of dimensions

;into + & of array header
;set default dimension (11)

s1f declaration
iskip ,
selse get limit from stack

;add 1 for element £ O

s1imit into AX
;move limit into next byte of header

;low dyte also
;AX = length * limit

;save into length

;Testore index into array header
sdecrement # of dimensions

;Tepeat until done

;add high byte of length to body pointer
3+1f overflow, OUT OF MEMORY Error

;save pointer to end of body

;also in ¥

;add lov dyte of length to body pointer
:1f overflow :

siacrement high byte

s1f overflow, OUT OF MEMORY Error
;check array area for overflow

;set nev end of array area

;get length

s1f low byte of length not zero
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B2C8 88 2813 BB2C8 DEY ;decrement index

B2C9 9158 2814 STA (258),Y ;store zero in array byte
B2CB DOFB 2815 BNE BB2C8 ;until low dbyte of length is zero
B2CD C659 2816 BB2CD DEC 259 ;then set pointer to next block of 256
B2CF C672 2817 DEC 272 ;and decrement high byte of length
B2D1 DOF5 2818 BNE BB2C8 ;repeat until length s zero
BZD3 E659 2819 INC Z59
B2D5 38 2820 SEC
B2D6 A531 2821 LDA 23} ;get address of end of array area
B2D8 ESSF 2822 SBC Z5F sminus pointer to array area
B2DA A002 2823 LDY $02
B2DC 915F 2824 STA (25F),Y ;store low byte in + 2 of array header
B2DE A532 2825 LDA 232 ;move high byte of difference
B2EO C8 2826 INY
B2El E560 2827 SBC 260
B2E3 915F 2828 STA (Z5F),Y ;into + 3 of array header
BZ2E5 AS0C 2829 LDA 20C ;1f declaration
B2E7 D062 2830 BNE BB343 ;then return
B2ES C8 2831 INY jelse point to declared # of dimentions
2832 ;
2833 j;compute reference to array element
2834 ;
BZ2EA B15F 2835 JB2EA LDA (25F),Y ;get # of dimensions from array header
B2EC 850B 2836 STA ZOB ;save it
B2EE AS00 2837 LDA $00
B2FO 8571 2838 STA 271 ;infitialize offset in body
B2F2 8572 2839 BB2F2 STA 272
B2F4 C8 2840 INY
B2F5 68 2841 PLA ;get low byte of index frow stack
B2F6 AA 2842 TAX ;into X
B2F7 8564 2843 STA 264 ;and flp accu
B2F9 68 2844 PLA ;get high byte of {undex from stack
B2FA 8565 2845 STA 265 ;into A and flp accu
B2FC D1SF 2846 CMP (25F),Y ;compare index to limit
B2FE 900E 2847 BCC BB3OE ;4f lower, OK
B300 DOO6 2848 BNE BB308 31f higher, BAD SUBSCRIPT Error
B302 c8 2849 INY 31f equal
B303 8A 2850 TZA
B304 DISF 2851 CMP (Z5F),Y ;coampare low bytes
B306 9007 2852 BCC BB3OF 3if lower, OK
B308 4C45B2 2853 BB308 JMP BB245 ;else BAD SUBSCRIPT Error
B30B 4C35A4 2854 BB30B JMP BA43S ;0UT OF MEMORY Error
2855 ;
B30E C8 2856 BB3OE INY
B30F AS572 2857 BB30F LDA 272 ;1f total index so far = 0
B311 0571 2858 ORA 271
B313 18 2859 CLC
B314 FOOA 2860 BEQ BB320 ;skip multiplication
B316 204CB3 2861 JSR SB34C ;XY = offset * limit
B319 8A 2862 TXA
B31A 6564 2863 ADC Z64 s;add low byte of array index to A
B31C AA 2864 TAX
B31D 98 2865 TYA .
B31E A422 2866 LDY 222 ;Testore index to array header
B320 6565 2867 BB320 ADC 265 ;add high byte of array index to A
B322 8671 2868 STX 271 ;save low byte of new offset
B324 C60B 2869 DEC ZOB ;1f not last index,
B326 DOCA 2870 BNE BB2F2 ;repeat for next index
B328 8572 2871 STA 272 ;save high byte of offset
B32A A205 2872 LDX $05 ;set length per elemeat for flp #
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B32C
B32E
*B330
B331
B333
B335
B336
B337
B339
B33B
B33E
B33F
B341
B343
B344
B346
B348
B349
B34B

A545
1001
CA
AS46
1002
CA
CA
8628
AS00
205583
8A
6558
8547
98
6559
8548
AB
A547
60

2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890

BB331

BB337

LDA
BPL
DEX
LDA
BPL
DEX
DEX
STX
LDA
JSR
TXA
ADC
STA
TYA
ADC
STA
TAY
LDA

2891 BB34B RTS

Z45
BB331

246
BB337

228
$00
SB355

z58
zZ47

z59
248

z47

;1f integer
;correct length per element

;1f integer or string

;correct length per element

;XY = offset * length per element
;add to pointer to array body

;store result into variable address

;high byte also

sreturn with AY = variable address
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2893 ;XY * XA = length * limit from array data

. 2894 ;
B34C 8422 2895 SB34C STY 222 ;save index in array header
B34E BISF 2896 LDA (25F),Y ;get low byte of limit
B350 8528 2897 STA 228 ;save it
B352 88 2898 DEY
B353 B1S5F 2899 LDA (Z5F),Y ;get high Byte of limit
B3S5 8529 2900 SB355 STA 229 ;and save it too
B357 A910 2901 LDA $10 ;set # bits for multiplication
B359 855D 2902 STA 25D
B3SB A200 2903 LDX $00 sinitialize result fields
B35D AO0O0 2904 LDY $00
B35F 8A 2905 BB35F TXA
B360 0A 2906 ASL A sXY * 2
B361 AA 2907 TAX
B362 98 2908 TYA
B363 2A 2909 ROL A
B364 AB 2910 TAY
B365S BOA4 2911 BCS BB30B ;1f overflow, OUT OF MEMORY Error
B367 0671 .. 2912 ASL 271
B369 2672 2913 ROL 272 ;shift high bit out of length
B36B S00B 2914 ‘BCC BB378 '
B36D 18 2915 cLC ;1f set
B36E 8A 2916 TXA
B36F 6528 2917 ADC 228 ;add low byte of limit to XY
B371 AA 2918 TAX
B372 98 2919 TYA
B373 6529 2920 ADC 229 ;high byte also
B375 A8 2921 TAY
B376 BO93 2922 BCS BB3OB ;1f overflow, OUT OF MEMORY Error
B378 C65D 2923 BB378 DEC 25D
B37A DOE3 2924 BNE BB3SF :repeat for all bits of length
B37C 60 2925 RTS '
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B37D
B37F
B381
B384
B387
B388
B38A
B38C
B38D
B38F

B391
B393
B395
B397
B399
B39B

B39E
B3SF
B3A2
B3A4

B3A6
B3A8
B3A9
B3AB
B3AD
B3AE
B3BO

ASOD
FOO3
204686
2026BS
38
AS33
E531

AS34
E532

A200
860D
8562
8463
A290
4C44BC

a8 .
20F0FF
A900
FOEB

A63A
ES
D0AO
A215
2¢
A21B
4CI7A4

2927
2928
2929
2930
2931
2932
2933
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