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INTRODUZIONE

Per la prima volta sui Personal Computer viene fornita 1' elenco
disassesblato del Sistewa Operativo. Si tratta in effetti di un'
elenco di routines ¢ locazioni che permettonec per la prima volta a
chiunque desideri operare con questo cemputer di poter effettuare wun
lavere 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' Assembler per il quale ¢i permettiamo di consigliare
il volume CORSC DI ASSEMBLER PER IL C(BM6& che viene consegnato
insieme ad una cassetta [o disce a richieat} contenente il Monitor,
1' Assembler, il Disassembler 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 vamno rispettivamente da ADOD a
BFFF e da EQ00 a FFFF e che possono essere disabilitate
separatamente, i listati che costituiscono la parte centrale del
voluae, 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 devone
essere lette nella seguente maniera:

1. Indirizzo

2. Codice oggetto

3. Numero di linea

&. Label

5. Istruzione mnemonica
6. Operando

7. Commenti

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

I1 prefisso di un un solo carattere puc’ averg il  seguente
significato: -

B - Branch label

J - Jump label

$ - Subroutine label

T - Table (data) label

e
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¥ - Word label

-7 - lero 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 us Cross
Reference. Per ciascuna Label, messe in ordine alfabetico, si trova
1' indirizzo della Label stessa e tutti 1 numeri di salto della

" Label.

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

B) Da pagina 5 a 105 e' presente il listato disasseablato e
commentato dell' Inteprete Basic, mentre da pagina 106 a 121 il

relativo Cross Reference.

C) Da pagima 122 a pagina 126 sono presenti le pagine 0/1/2/3 della

_memoria uwtilizzate dal Sistema fperativo ( parte KERNAL).

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

E) Le pagine da 225 a 239 contengono il Cross Reference relativo alle
routines Xernal sentre da pagina 239 a 242 il Cross Reference della
pagina zere usata dal Sistema Operativo.

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 del Sistema Operative con wun
breve cosmsento.
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6000
0001

0002
0003
0004
0007
0008
0c09
C00B
000C
Q00D
000E
000f
ool
ao1l
o012
0013
0014
0015
0016
0017
0018
0019
0czz
0023
0024
0025
0026
0027
coz28
0029
0028
002¢C
002D
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039

OO0~ G B R

L
N

;CBM-64~Part One

zZ00
Z01

B oue WL oM WY W ue e

[

202
zZ03
04
07

208,

Z09
Z08
z0C
Z0D
08
Z0F
Z10
FAR
Z12
213
Zl4
Z15
216
17
L8
z19
Z22
223
Z24
z25
226
z27
Z28
29
2B
Z2C
22D
Z2E
Z2F
230
z31
32
z33
Z34
Z35
Z36
z37
z38
239

bit

0

bit 1

bit
bit
bit
bit
bit
bit

[ D SN DA NN BN BN N BN B B

T3 80 & F 0 &1 Py 00K BT 0N LR

2
3
4
5
6
7

$00

501
{output)
{output)
{ourput)
(output)
{input)
{output)
unused
unused

502

$03

$04

507

$08

s09

$0B

$0C

$0D

$08

$OF

510

511

$12

513

$14

$i5

$16

$17

518

$19

$22

$23

$24

$25

$26

$27

$28

$29

528

$2¢C

s2p

$2E
52F
$30
$31
$32
$33
$34
$35
$36
37
$38
$39

;6510 data direcrion register
36510 1/0 register

O=RAM at $A00CG~SBFFF (BASIC area)
O=RAM at SEOQC~SEFFF (Kernal area)
O=access CRT shapes at $DOO0-SDEFF
cassette write line

cassetre sense line

cassette motor control

;dummy address for offsec

;fixed-float vector

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

;character position for TAB

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

stype: FF=gtring, OO=numeric

ytype: 80={nteger, 00=floating point
;DATA/string/error flag

;subscripr/fn flag/integers-arrays flag
;0=input, S&40=ger, §98=read

;<=> operator

;CMD file number

sinteger value (work)

;high byte of same

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

;bottom of string descriptor stack
jutility pointer ares

T

product for multiplication

LI N

wa e Wh e W we w

jpolnter to start of BASIC
;high byte cf same

ipointer starct of variables
;high byte of same

;jpolater to start of arrays
;high byte of Sane

;pointer to end of arrays
ihigh byte of same

ipolater to start of string storage
shigh byte of same

jutility string pointer
ihigh byte of same

;polnter to limit of memory
shigh byte of same

jcurrent BASIC line aumber
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0034
003B
003C
003D
003E
003F
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0044
004B
004cC
004D
O0LE
GO4LF
0050
0051
0053
0055
0056
0057
o058
0059
0054
005B
0o5C
005D
00SE
005F
0060
0061
0062
0063
0064
0065
0066
0067
Q068
0069
0064
0068
006¢
006D
O06E
006F
0070
0071
0072
0074
0078

109
110
111
112
113
114
115
116

Z34
3B
Z3C
3D
Z3E
Z3¥
Z40
Z41
z42
Z43
Z44
Z45
Z46

Z48
z249
Z4A
Z48
Z4C
24D
Z4E
24F
z50
51
253
255
256
57
258
259
Z5A
258
z5¢C
Z5D
Z5E
5F
Z60
z261
262
263
264
265
266
267
Z68
Z69
Z6A
2638
5¢C
26D
Z6E
Z6F
Z70
zn
Z72
Z7A
278

I‘Ill!II‘IlII'IIIIIIIIIIIlllllillﬂllllll‘llll-lllllIIIIIIII

$34
$3B
$3C
$3p
$3E
$3F
$40
$41
542
S$43
$44
$45

(846

$47
$48
$49
$4a
$4B
$4C
$4D

"$4E

S4F
$30
$51
$53
$55

" §56

§57
$58
$59
$5A

‘§5B

§5C
$5D

. §5E
. §5F
. §60

$61
$62

$63 |

$64
£65
5686
567
$68
569
$6A
$6B
$6C
$6D
S6E
$6F
$70
$71
$72
$7A
$7B

shigh byte of same
;previous BASIC line number
;high byte of pame

;jpointer to BASIC statement for CONT

;high byre of same

;current DATA line number
;high byte of same

jcurrent DATA address

thigh byte of same

;temporary read pointer

;high byte of same

jeurrent variable name

;second byte of same

jcurrent variable address
;high byte of same

;varisble pointer for FOR/NEXT
shigh byte of same

;jsave area

shigh byte of same

jcomparison symbol accumulator
;joisc. work area

1 &+ 1 131 1
1

mise. numeric work ares

i

We e we We W We WE WP WA W WP WE WA WE WE WA MY WE

lp # 1 - mantisss

-

sflp # 1 - sign

;jsaved sign of flp accu
;£1p accu # 1 padding
;£1p accu # 2 thru 26E

TR

;5ign comparison accu #1 vs aceu # 2

iwork pointer/guard bit
joutput index

shigh byte of same
jcurrent character address
;high byte of same

floating point accu # 1 - exponent
3



0054
0073
0079
0080
0100
0101
oLo02
0103
Cl04
O1FE
OLFF
0200

0300
0302
0304
Q306
0308
0304
0310
0314
0316
031g
031a
031lcC
031E
0320
0322
0324
0326
0328
0324
g3z2c
032t
0330
0332

033C
033C
03FC
0400
07EB
0800

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
e
150
151
152
153
154
155
156
157
158
159
160
161
162

X0054
X0073
X0079
X0080
x0100
10101
X0102
X0103
X0104
X0iFE
XOLFF
X0200

§54
g73
579
$BO
50100
$0101
$0102
$0103

' $0104

$OLFE
SOLFF
$0200

;JMP vector for functions

;get next character

;Eet current character

;check for numeric character

;bottom of stack

;jwork area for flp to strimg conversion
»

v o

;1ine number for line in input buffer
;high byte of same
3BASIC input buffer

;0perating System vector table

X0300
X0302
X0304
X0306
X0308

%0304,

X0310
w0314
wo3lée

‘w0318

WO3ta
wo3ic
WO31E
w0320
w0322
w0324
1Cize
w0328
w0324
wo32c
WO32E
w0330
w0332

503C0
50302
50304
$0306
$0308
$030a
$0310
50314
$0316
$0318
5031a
$031¢
$031E
$Q320
0322
$0324

50326

$0328
$0324
£032¢
$032E
$0330
$0332

$33¢C
192

4
1000
24
$8800

;error message link, std value = $E383
;BASIC warm start vector, std = $A483
icrunch BASIC tokens, std = SAS57C
;print tokens vector, std value = $A71A
;eXecute stmt vector, std value = SATEL
sget arithmeric element, std = $AES6
1USR JMP vector, std value = $B248

;1IRQ vector, std value = $EA3L

;BRK vector, std value = $FE66

sNMI vector, std value = SFE4LT

;OPEN vector, std value = §$F34A

;CLOSE vector, std value = $F291

;set input vector, std valuve = $F20E
;ser output vector, std value = §F250
;Testore 1/0 vector, std value = $§333
;INPUT vector, std value = SF157
;OUTPUT vector, std value = SFICA

;test Stop Key vector, std value = $FEED
3GET vector, std value = SF13E

;close files and chanovels, std = $I3ZF
sunused vector, std value = SFE&6 (KBRK)
;Load RAM vector, std value = SF4AS
;5ave RAM veetror, std valuve = SF3ED

scassette buffer
;video RAM

;sprite pointers
;standard BASIC text area

(f ~



9FEA 164 X9FEA =  S9FEA ;address to access function jump table
EOOO 165 XEOQO = $EQOC ;jeontinuation of RND routine

E043 166 XEQ43 =  SE043 ;compute odd degrees for SIN and ATN
EQ97 167 WEQ97 = SEQS7 i BND command

E10C 168 XE10C = SELOC joutput a charactery

El12 169 XEI112 = SEll2 ;input a character

El1l8 170 XE118 =  $E118 ;set output device

EllE 171 XEIlE = SELLE ;set ioput device

El24 172 XE124 = $E124 ;get a character from current device
El12A 173 WEI2A = SEl124 ;SY¥5 coumand

E1l56 174 WE156 = $E156 ; SAVE command

E165 175 WELH5 = SEL65 ;VERIFY command

Ep168 176 WE168 =  SEl68 ;LOAD command

ELlBE 177 WEIBE = S$EIBE ;0PEN command

ELC7 178 WEIC7 = SEICT ; CLOSE command

E264 179 WE264 = SEZ2b4 s+ COS command

E26B 180 WE26B = SE26B ;SIN command

E2B4 181 WEZB4 = SE2B4 ;TAN command

E30E 182 WE3DE = SE3NE ;AIN command

E37B 183 WE37B =  $E37B ;Warm Start entry

E386 184 XE386 =  SEJB6 ;print message READY

E394 185 WE394 - SE394 ;RESET routine

FF90 186 XFF90 =  SFF90 jcontrol kernal messages

FFE? 187 XFFB7 =  $FFB? ;jread 1/0 status word

FFCC 188 XFFCC = SFECC ;jrestore 1/0 devices to default

FFDB 189 XFFDB =~ SFFDB :set real time clock

FFDE 190 XFFDE = SFFDE jread real time clock

FFEI 191 XFFEl = SFFElL ;check Stop key

FFE7 192 XFFE7 = _ SFFE? ;Close all channels and files

FFFO 193 XF¥FFO =  $FFFC :Read/Set XY cursor position



4000
ADDO 94E3
A002 7BE3

AODL 43424D

ACOC 30A8

AQOE 41A7
- AOLO 1DAD

A0L2 F74B

AO14 ALAB

AOl6 BEAB

AC18 B0E0

AOLA OSAC

AOLC A&4A9
" AOLE 9FAB
A020 70A8
AD22 2749
AD24 1CAS
AD26 B2A8
AD28 D1AS
AD2A 3AA9
© AD2C 2EAS8
AOZE 4AAY
A030 2CBS
' 4032 67E1
AG34 55E1
AD36 H4EL
AD38 B2B3
AD34 23B8
AD3C 7FAA
AQ3E 9FAA
AD4C 56A8
AD&2 9BAG
AO44 5DAG
AG4G B5AA
AOD4B 29E1
AO4A BDEL
AD4C CHEL
ADLE 7AAB
A0S0 41A6

- 195

196
197
198
199

200 ;

201
202
203
204
205
206
207
2038
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
238
240

Ok $4000
W WE394
W VE3TB

H

sRESET address
;Warm Start address

;program identifier {not tested)

-BY °C,”B,"M,"B,"A,”S,"1,°C

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

TAODC W WA831-1
W OWAZAZ-1
W WADIE-1
W WABFB-1
W WABAS-1
W WABBF-1
W WBOBL-1
W WACO6-1
W WASAS-1

LW WABAO-1
N OWABTI-1
W WA928-1
¥ WABLD-1
W WABB3-1
W WABD2-1
W WA93B-1
W WAB2F-]
W WAB4B-1
W WBB2D-1
W WELEB-]
W WELS6-1
W WEL65-1
¥ WB3B3-1
W WBE24-1
W WAABD-1
W WAARD-]
W WABS7-1
W WAGIC-1
N WA65E-1
W WAABE~1
W OWEL24-1
.¥ WELRE-]
N WELCT-1
W WAB7E-1
W OWAGA2-1

;END
;FOR
;NEXT
;DATA

s INPUTH
3 INPUT
;DIM
;READ
3LET
;GOTO
sRUN
+IF
sRESTORE
;GOSUB
s RETURN
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A

AOS52
A054
ADS56
AD58
ADSA
AO5C
AOSE
A060
AD62
ADbB4
AQ66
A06E
ADGA
AQ6C
AOGE
A070
A072
AD74
AO076
AD78
AO7A
AQ7C
407E

A080
AOB1

AQ83

AQB4

AO86
AQ87

AD89
ADBA

ADBC
AC8D

ADBF
A0S0

A092
AD93

AQ95
AG96

A098
A09%

AOSE
A09C

39BC
CCBC
58BC
1003
7DB3
9EB3
71BF
97ED
EABY
EDBF
64E2
6BE2
B4E2
OEE3
CDBB
7CB?
65B4
ADB7
887
ECB6
0087
2CE7
3787

79
6988

79
5288

7B
2ABA

bs 3
11BB

7F
TABF

50
EBAF

46
ESAF

]
B3BF

SA

D3AE

64
1580

242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
283
289
290
29
292
293
294
295
296
297
288
2%9

;address

B
W

»

table for BASIC functions

WBC39
wBCCC
WBC58
X0310
WB37D
WB3SE
WBF71
WEQ97
WB9EA
WEFED
WE264
WE26B
WEZB4
WE30OE
WBBOD
wB77C
WB465
WE7AD
WB783
WBEEC
WB700
WB72C
WB737

;SGN
s INT

; ABRS
;USR
;FRE
;BOS
;SQR

3 RND
;LOG
;EXP
;C0S
$SIN

s TAN
;ATR

s PEEK
s;LEN
;STRS
; VAL
$ASC
;CHRS
;LEFTS
;RIGHTS
s MIDS

r
jtable of priorities and addresses
;for diadic operators

H
TAOBD .BY
W

-BY
W

-BY
W

«BY
W

+BY
-W

.BY
-W

.BY
-

we

-BY
-W

s

-BY
-W

-BY
-W

5§79
WBB6A-1

$79
wBe53-1

$7B
WEA2BE~1

$7B
WBB12-1

§7F
WBF7B-1

550
WAFE2-1

$46
WAFE6-1

$7p
WBFB4-1

$5A
WAED4-1

§64
WBO16-1

;plus

sminus

;times

;divided by

;talse to power

;logical AND

;logical OR

;monadic minus

smonadic NOT

2 =<



AQ9E
AOAL
AQAL
ADAB
ADAC
AQB2
AOB7
AOBA
AGBE
AQC1
AOCS
AOCB
AOCA
AOD1
AOD6
AODC
AQDF
ADE3
ADES
ACES
AOED
AOF1
AQF7
AOFA
AOFE
AlQ4
Al09
AlOD
Alll
Alld
All7
AllA
AllE
A123
Al26

.

4SLECH
464FD2
4ELS58
454154
494E50
494E50
4449CD
524541
4CA5D4
4T4F54
5255CE
49c6

524553
474F53
5264554
5245CD
53544F
4FCE

574149
4C4FEL
534156
564552
446506
SO4F4B
505249
505249
434F4E
4C4953
434CD2
434DC4
535903
4LF5045
434C4F
4745D4
4E45D7

301
302
303
304
305
306
307
308

310
k1%
312
313
314
315
316
3z
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338

;table of keywords
:same sequence as address table TAQOC
r
TAD9E .BY "E,"N, D+$B0
.BY °F . R+580
.3Y “N,"E,
.Y ‘D
BY 1
.BY "1
.BY “D,”
.BY “R,”
.BY “L,”
.BY “G,70,7T,"0+$80
.BY “KR,7U, M$80

.BY “1,7F+S80

.8Y "R,”E,”S5,”T,"0,"R,"E+580 —

.BY “G,70,75,7U, "B+580 o

.BY “R,”E,"T, U, R,“R+580

LBY “R,"E,"M+580

.BY “§,7T,70, P+$80

~BY “0,"R+580

.BY “W,7A,71, T+$80

.BY “L,70,74, D+$B0

.BY “S,7A,"V, E+$80

.BY “V,"E,"R,"I, Fy ¥+580

.BY “D,"E,"F+$80

.BY "P,"0,°K, E+580

.BY “P,”R,"1,"N, T, §+580

.BY “P,”R,"1,”N, T+$80

.BY “C,70, N, T+580Q

.BY "L,"L1,”S§, " T+580

.BY “C, L, R+580

.BY “C,"M, D+$80

.BY "5,7Y,75+$80

.BY “0,”P,"E, "N+5B0

.BY C,"L,70,75, E+580

.BY “G,"E, " T+$80

.BY “N,”E, W580
P
-

i



340 :;table of functions

’ 341
Al29 544142 342 .BY “T,7A,”B, (+3580
Al2D S4CF 343 .BY “T,”0+$80
Al2F 46CE 344 .BY “F, N+580
Al31 535043 345 .BY “5,7P,"C, (+580
Al135 544845 346 .BY “T,"R,"E, N+$BD
Al39 LE4FD4 347 -BY “N,70,"T+$80
Al3C 535445 348 .BY 78,7T,7E, P+580
Al40 AB 348 JBY 580
Al4l AD 350 .BY “—580
Al42 AA 351 .BY “*+$80
Al43 AF 352 .BY “/+$BO
Alés DE 353 .BY $DE ;exponent gign
Al45 414ECH 354 .BY “A,”N,"D+$80
Al48 4FD2 355 .BY “0, R+$80
Al4A BE 356 .BY ">+580
Al4B BD 357 .BY “=+580
Al4C BC 358 LBY “<+$80
Al4D S5347CE 359 .BY 78,7G, N+580
Al50 &494ED& 360 .BY "1,”N, T+$80
AL53 4142D3 361 WBY "A,”B, S+$E0
Al56 5553D2 362 . »BY “U,”S,"R+$80
Al59 465205 363 .BY “F,"R,7E+$80
A15C 504FD3 364 .BY "P,70,75+380
A15F 5351D2 365 +.BY “S§,7Q, R+$80
Al62 S524EC4 366 .BY "R,7N,7D+S80
AL65 &CLFCT 367 " WBY "L,70,7C+580
Al68 4558D0 368 .BY “E,” %, P4+$80
ALGE 434FD3 369 -BY “C,"0, 7 S+580
Al6E S5349CE 370 .BY 5,1, N+$80
Al71 S&41CE 371 -BY “T,"A, N$80
AlT4 S154CE 372 -BY “A,"T, N+$80
Al77 504545 373 .BY “P,”"E,“E, K+580
Al7B 4C4SCE 374 .BY "L,“E,"N+380
ALTE 535452 375 .BY “S,"T,” R, §+580
Al82 5641CC 376 «BY “V,7A,7L+$80
Al85 &4153C3 377 .BY “A,”S, C+580
AlB8 434852 378 .BY “C,"H,"R,”"5+580
A1BC 4C4546 379 .BY “L,"E,”F," T, §+580
A191 524947 380 -BY “R,“1,”6,"B,"T,"§+580
Al97 4D4944 381 +BY “M,"L,"D, $+580

382 ;

383 jother commands

384 ;
Al9B 47CF 385 .BY “G, 0+580
Al9D 00 386 .BY %00 jend of keywords



Al19E
AlAC
A1BS
Alc?
A1D0
AlDB
ALE2
ALFO
AlFF
A20C
A210
A21F
A225
A231
A235
A23B
A24
A24F
A235A
AZ6]
AZbA
A272
A27F
A287
A250
429D
A2A4
A2BS
A2BA
A2C8
A2D5
AZE4

ZED
AZF9
A300
A30E
A315
AILE
A324

S44F4F
46494C
46494C
46494C
444556
505245
LE4F54
4E4F54
4D4953
4E414D
494CAC
4E554D
4E4558
20464F
53594E
524554
474F53
4F5554
494CHC
205155
4F5645
4F5554
S54E44
535441
424144
524544
444956
205845
494€4C
545950
535452
465694C
464E52
434F4D
43414E
554E44
204655
564552
4CAFAL

388

389 ;

390
391
392
393
3%4
395
396
397
398
399
400
401
402
403
404
405
406
407
408

410
411
412
413
414
413
416
417

419
420
421
422
423
424
425
426

%27

428

yEITOr MEeSSERes

TAISE
TALAC
TalBD
TALCZ
TALIDO

TALE2
TALFO
TALFF

TA210
TA225

TA233
TAZ3B

TA24F
TA254

TAZ26A
TA272
TAZ7F

TA290
TA29D
TAZAA

TAZBA
TAZCE
TA2D5
TAZE&4
TA2ED

TA300
TA30E

TA31E
TA324

«BY
.BY
-BY
-BY
.BY
«BY
BY
«BY
.BY
«BY
-BY
«BY
.BY
-BY
-BY
.BY
«BY
-BY
<BY
-BY
+BY
-BY
.BY
«BY
-BY
.BY
.BY
-BY
.BY
+BY
+BY
-BY
-BY
.BY
-BY
-BY
«BY
.BY
-BY

“T,70,70,” ,°M,"A,"K,7Y,” ,°F,71,7L,"E, 5+580
“F,”1,”L,”E,” ,70,”P,"E, N+5B0
“F,’1,"L."E,” ,°N,70,°T,” ,70,"P,7E,"N+580
“F,”1,”L,”E,” ,"%,70,°T,” ,"F,70,”U,”N, D+$80
“D,”E,"V,"I,°C,"E,” ,"N,70,"T,”
“P,”R,"E,”S,7E, N, T+§B0
‘N,70,7T,” ,I,°N,°P,°B,"T,” ,7F,71,"L,"E+§80
“N,70,°T,” ,70,7U,"T,”?,7U,"T,” ,”F,I,°L, E+$80
‘M,"1,75,75,"1,”K,76,” ,"F,"I,"L,"E,”
“K,"A,"M, E+§80
“1,”L,"L,"E,”G,"A,"L,” ,°D,"E,"V,”1,7C,"E,”
“N,"U,"¥,”B,”E, R+§80
“N,”E,"X,"T,” ,”W,”1,°1,7H,70,7U,"T
° LTF,70,"R+58C
’SI’YI‘NI'TI‘A’—X+$aD ST
°R,’E,”1,70,"R,"N,” ,"¥,"1,’T,"8,70,0,7T,” .
“G,70,758,70, B+sB0
“0,”v,’T,” ,70,"F,” ,"D, A, T, A+580
“1,”L,”L,”E,"G,"A,"L
©2Q,7U,7A, N, T, TLL T, Y4560
“0,”V,”E,"R,"F,"L,70,"W380
“0,”’U,”T,” ,”0,"F,” ,"M,"E,"M,”0,"R,"¥+580
“U,”N,"D,7E,"F,$27,7D,7
“§,"T,”A,”T,”E,"M,"E, "N, T+5$80
“B,"4,°D,” ,”S,”8,”B,”S,°C,"R,"I,”P, "T+380
“R,"E,"D,"I,"M,$27,°D,” ,"A,"R,"R,7A,7Y+$80
“p,”1,”v,"1,75,”1,”6,"H,” ,”B,"Y
© ,Z,’E,"R,70+58
°1,°L,”L,7E,”G,"4,"L,” ,”D,"I,”R,"E,”C, T+580
1,°¥,°P,"E,” ,"M,"1,”S,"M,”A, T,”C, H+$80
“s,”T,”R,"1,”N,7¢,” ,”1,70,70,” ,7L,70," K, G+$80
“F,”1,”L,”E,” ,"D,”A,"T, A+$8
°F,70,°E,7¥,°U,"L,"s,” ,"1,70,70,7
“€,”0,"M,"P,"L, E, X+580
“C,”A,”N,%$27,”1,” ,7C,”0,”N,"T,7I,"N,"U, E+$80
“U,"N,”D,"E,"F,$27,"
© JTF,"U,"R,7C,°T,71,70, §+580
“V,”E,"R,”I,"F, Y+$80
“L,”0,"A, D+$80
,/"“'\
N



A328
A324
A32C
A32E
A330
A332
A334
A336
A338
A33a
A33C
AJ3E
A3L0
A342
A34l
A346
A48
A3bA
A3ac
A34E
A350
A352
A354
A356
A358
A35A
A35C
A3SE
A360
A362

A364
A36Y9
A371
A376
A3B1
A383

9gAl
ACAL
B5AL
C2Al
DOAL
E2a1
FOAL
FFAL
10A2
25A2
3542
3BA?
4FAZ
5A82
6AA2
7242
TFA2
90A2
9pA2
AAAZ
BAA?
c8A2
D5A2
E&A2
EDA2
00A3
OEA3
1EA3
2443
8343

OD4F4E
202045
20494E
0DOAS2
0D0A

425245

430 ;error message address table

431 ;index Ol-1E loaded

432 ;

433 TA328
434

435

436

437

438

439

440

441

442

443

444

445

446

&47

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464 TA3GL
465 TA369
466 TA3T71
&§67 TA376
468 TA3S1
469 TA383

W
W
W
W
W
-W
W
W
W
W
W
W
i
W
i

«BY
-BY
-BY
-BY
-BY
.BY

TAL9E ;01 Too Many Files
TAlAC ;02 File Open

TA1B5 ;03 File Not Open

TAlLC2Z ;046 File Hocr Found
TALIDO 305 Device Not Fresent
TALlE2 ;06 Notr Inpur File
TALFOQ ;07 Not Output Flle
TAlFF ;08 Misging File Name
TA210 ;09 Illepal Device Number
TA225 ;0A Nexr Without For
TA235 ;OB Syntax

TA23EB ;0C Return Without Gosub
TA24F ;0D Our Of Data

TA254 ;OE Illegal Quaotity
TA264A s OF Overflow

TA272 ;10 Out Of Memory

TA27F ;11 Undef”d Statement
TA290 ;12 Bad Subsecript

TAZ29D ;13 Redin”d Array
TA24A ;14 Division By Zero
TAZBA 3115 Illegal Direct
TA2C8 ;16 Type Mismatch

TA2DS ;17 String Too Long
TA2E4 ;18 File Data

TAZED ;19 Formula Too Complex
TA300 ;1A Can”"t Continue
TA3CE ;1B Undef”d Function
TAI1E ;1C Verify

TA3Z24 ;1D Load

TA3E3 ;1E Break
$0D,”0, K, $0D,$00

i l- I'ES'R’-R’-OI'Rlsoo

” ,"1,”N,” ,§00
$0D,$0A,”R,E,”A,”D,”¥,” .,50D,504, $00
$0D,504

“B,"R,"E,"A,"K,500,5A0

into

10
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A3BA
A38B
A3BC
A3BD
A3BE
A38F
A382
A394
4396
A398
A394
A39D
A39F
A3A2
A3A4
A3AT7
A3AS
A3AB
A3AE
A330
A3B1
A3B2
A3BA
A3B5
A337

BDOLOL
C981
bo21
AS4A
pO0A
BRO201
B549
BDO201
8544
DDO301
Dpoo07
AS49
DD0201
FOO7

18
6912

DODE

471
472
473
674
475
476
477
478
479
480
481
482
483
4584
485
486
487
438
489
490
491
592
493
494
495
496
497
498
499
500
501
502
503
504

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

»

;1f Z49/Z4A > SOOFF, get FOR block with address = Z49/244
;1f Z49/24A < $0100, get highest FOR block in Z49/Z4a
;upon exit, X = stack above FOR block

;Z=1 when FOR block found

:1Z=0 when FOR block not found
;A=code of block found

BA3SF LDA X0101,%
oMP 581
BNE BA3B7
LDA Z4A
ENE BA3AY4
LbA X0102,%
STA 249
LDA X0103,X
STA 24A
BAJAL CMP E0103,X
BNE EA3BO
1Da 249
CMP X0102,X
BEQ BA3B7
BA3BO TXA

4DC $12

BNE BA3BF
BA3B? RIS

ipoint to highest block

31f no FOR block
;return with 2«0 o

31f no address
;get address from highest block

;jcompare address to block

;jreturn with Z=l if equal
;1f not equal

;ekdp a FOR block

;and try again

s

11



Npye

i

A3BB 200844

A3IBR
A3BD

I3

i
gy
s e
{.’i T 9/«.'/:

JA3BF
A3CO
S A3C2

—

Famat

A3C4
A3C6
A3CT
A3C9
A3CE
A3CC
A3CD
A3CE
A3D0
A3D2
A3D3
AIDS
A3D7
A3D9
A3DE
A3DC
A3DE
A3EQ
A3E2
A3EL
A3ES
A3EB
AJEA
A3EC
A3ED
A3EF
‘A3F1
A3F3
A3F5
ASF7
A3FB
A3FA

853
B432

PR

38

AS3A
E5S5F
8522
AB

AS5B
E560

£8
98

F023
AS5A
38

522
8554
3003
C65B
a8

4558
ES22
8558
2008
659
9004
BISA
9158
88

B15A
9158
C65B
Ce59
CA

DOF2
60

306

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
546
547
548
549
550
551
552
553
554

;move bytes after a check for space

¥

SA3BB JSR SA408 :do array area overflow check for AY
STA 231 ;eet new end of array area
STY 232

;move bytes routine

;source address in Z5F/Z60

;end of source address in ZSA/Z5B

;end of destination address in Z58/2539

3
;highest bytes moved firgt
;X and ¥ at O upon return

’
SA3BF SEC
LbA Z5A
SBC Z5F
STA Z22 ;compute length of area to be aoved
TAY ;¥=low order & bits
LDA Z5B
SBC 260
TAX ;X=high order 8 bits
INX
TYA
BEQ BA3F3 ;1f multiple of 256, skip remainder
LDA Z3A
SEC
SBC Z22
STA Z5A
BCS BA3DC :Z54/25B points to srart source block
DEC Z35B *
SEC
BAIDC LDA 258
SBC Z22
STA Z58
BCS BA3EC
DEC 2Z5% :258/259 points to destination
BCC BA3EC
BAJES LDA (254),Y ;fetch a byte from source
S§TA (Z58),Y ;imove it to destinatlon
BA3SEC BEY
BNE BA3ES srepeat for all 256 bytes in 2 page
LbA (Z54),Y ;elso last byte
STA (Z58),Y

BA3F3 DEC Z5B ;jpoint to lower block of source

DEC Z5% spoint to lower block of destimation
DEX

BNE BA3EC ;repeat for all blecks

RIS
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A3FB
A3FC
A3FE
A4Q0D
AL02
A403
A4D5
ALDT7

2408
ALOA
A4OC
"A4OE
A810
A412
AL13
A4L15
Ab4le
AG17
A419
AG1A
AS41C
ALLF
A421
AL22
AL424
A425
A427
A428
A429
AA2A
A42C
AL2E
AL30
A432
A&34

A435

0A
693E
BO35
8522
BA
£622
902E
60

Ch34
9028
DOC&
c533
9022
48
A209
98
48
B557
ca
10FA
202685
A2F7
68
9561
E8
30FA
68
A8
68
G434
9006
DOOS
€533
BOD1
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
580
591
592
593
594
595
596
397
598
599
600
601
602

;test for

H

sallow 62

sindicate

1]

SAIFB ASL
ADC
BCs
STa
TSX
CPX
BCC
RTS

2 * A byres available on the stack

bytes extra for interrupt processing

fatal error if not enough space left
A ;oultiply A * 2

$3E ;62 bytes extra

BAL3S serror if overflow

222

z22 ;1f stack above result
BA435S ;overflow errer

;array area overflow check

SA4LOB CPY
BCC
BNE

BA4l2Z PHA

BA416 PHA

BA42Z1 PLA

BCS
BA434 RTS

Z34 ;1f A below string storage pointer
BA434 sreturn
BA4L2
233
BA434
’ ;save AY
$09
Z57.,X ;save Z58-261 on stack
BA4LG
SB526 ;perforn string cleanup
SF7
Zél,X ;restore Z58-Z61 from stack
BA421
;restore. AY
234 ;4f AY srill above string pointer,
BA4L3S sthen error OUT OF MEMORY
BAL3S
z33
BAL3S

;fatal error OUT OF MEMORY

BA435 LDX

510 ;point to error OUT OF MEMORY

13
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604 ;handle error messages

605 ;
606 ;X points to error messege address table TA328
607 ;
AL37 6CO00D3 608 JA437 JMP (X0300) ;handle error message (normally A43A)
609 ;
610 ;standard error message handler
611 ;
A434 BA 612 TIA
A43B OA 613 ASL A
A43C AA 614 TAX
A43D BED26A3 615 LDA TA328-2,X ;fetch address from error message table
ALLC 8522 616 STA Z22
Ab42 BD27A3 617 LDA TA328-1,X
A4LS B523 618 STA 223
AL447 20CCFF 619 JSR XFFCC ;restore 1/0 devices to defaulr
Ab4A A900 620 1Da $00 )
AL4C B513 621 STA Z13 ;set default CMD output file
— ALLE 20D7AA 622 JSR SAAD7 ;end line on CMD output file
A4Sl 2045AB 623 JSR SAB4S ;print questicn mark on cutput file
T 4454 AOOD 624 LDY $00
AL56 B122 625 BA4S6 LDA (222),Y
A458 48 626 PlA
ALS59 297F 627 ARD §7F
ALSE 2047A8 628 JSR SAB4T ;print a character on output file
A4SE CB 629 INY
ALSF 68 630 PLA
A460 10F4 631 EPL BAASH irepeat 1f end of message not reached
AG62 207AMH6 632 JSR SA6TA ;reset stack and program pointers
A465 A969 633 LDhA <TA369
AL6T ADAY 634 LDY >TA369 ;aet AY to megage ERROR
ALE9 201EAB 635 JA469 JSE SABIE ;print message from AY
AL6C A&IA 636 LDY Z3A 31f in direct mode
A4GBE CB 637 INY '
A46F FOO3 638 BEQ BA4T4 ;restart BASIC .
A&71 20C2BD 639 JSR SBDC2 selse print IN STATEMENT and #
AL74 A976 640 BA474 LDA <TA376
A4TE AODAD 641 LDY >TA376 ;eet AY to message READY
AL78 201EAE 642 J5R SABIE ;pTint READY message
A47E A980 643 LD4 $80
AGTD 2090FF 644 JSR XFF90 :set kernal msg flag for direct mode
ALB0 6C0203 645 RALBO JMP (X0302) jperform warm etart (normally A483)
646 ;
647 ;standard warm start routine (BASIC Interpretexr)

e : 648 ;

- (2 ASE3 2060A5 649 JSR 5A560 ;get statement iato the input buffer
A4BE BETA 650 STX Z7A ;move beginning of line address
ALBE BATE 651 "STY Z7B ;to current character address
ALBA 207300 652 JSR- X0073 ;get next character of statement
A4SD AA 653 TAX
A4LBE FOFO . 654 BEQ Ba4SO ;ekip statement 1f end of line
AGSD AZFF 655 LDX S$FF
A492 B63A 656 STX Z3A ;jset Run/Direct switch to Direct
AL95 9006 - 657 BCC BA49IC ;1% no line pumber,

ALS6 207945 658 JSR SA579 ;encode keywords in statement
AL99 LCELAT? 659 JMP JATEL ;and go execute statement

14



661 ;numbered statements

662 3
A49C 206BAY 663 BA49C JSR SAS6B ;gather line number Imto Z14/Z15
ALSF 207945 664 JSR 54579 sencode keywords in statement
ALAZ B4OB 665 STY Z0B isave index for emnd of line
AdAL 2013A6 666 JSR SA6L13 ;search for statement in program
AGAT 9044 667 BCC BA4LED 7if ot found, tosert line
668 ;
669 ;delete old statement (indexed from Z5F/260)
670 ;
ALAS ADOL 671 LDY $01
ASAR BLSF 672 LDa (Z5F),Y ;move low of pointer to next statement
A4AD 8523 673 STA Z23 .
A4AF A52D 674 LDA Z2D ;move low of ptr beyond last stateweat
A4Bl §522 675 5Ta Z22
A4GB3 AS560 676 LDA Z60 imove byte of ptr to current statement =
ASES 8525 677 STA 225 S
A4BT AS5SF 678 LDA Z5F ;low byte ¢f ptr to current statement ~
A4LE9 838 673 DEY i—low byte of pointer to next statement
A4BA F15F 680 -SBC (Z5F),Y  ;=length of gap in 2”5 complement
A4BC 18 681 CLC
AGBD 652D 662 ADC 22D i+ low byte ptr beyond last statement
ALBF 852D 683 STA Z2D ;= new pointer beyond last statemeat
A4C1 B524 684 STA Z24 ;also saved
A4C3 AS2E 685 1ba Z2E ;high byte of ptr beyoud last statement
A4C5 69FF 686 ADC SFF s+ carry
A4CT BSZE 687 STA Z2E 7= new high of pointer beyond last stmt
ALCY ES560 688 SBC Z60 ;=high of poipter te current stmt
A4CE AA 689 TAX ;=high byte of # of bytes to move
A4CC 38 690 SEC )
A4GCD ASSF 691 Lba Z5F ;low byte of ptr to curresot statement
A4CF ES52D 692 SBC Z2p ;-lov of pointer beyond last statement
A4D1 A8 693 © TAY j=number of byteg ro move
ALD2 BOD3 694 BCS BALD7 ;1f pecessary,
A4D4 EB €95 INX ;adjust carry
A4DS G625 696 DEC Z25 ;also adjust low end poiater
A4D7 18 697 BA4D7 CLC
ALDB 6522 698 ADC 222
A4DA 9003 699 BCC BA4DF
ASDC C623 760 DEC 223
A4LDE 18 701 CLC
A4DF B122 702 EBA4DF LDA (222),Y iget byte from low end
A4ELl 9124 703 STA {Z24),Y ;move to new low end s
ALE3 CB 704 INY S
ALE4 DOF9 705 BNE BALDF ;Tepeat uvatil page moved it
ALE6 E623 706 INC 223 jupdate page pointers
AGEB E625 707 INC Z25
ALEA CA 708 DEX :
ALEB DOF2 709 BNE BASDF ;Tepeat until last block moved

15



()

711 ;insert new line at location Indicated by Z5F/Z60

712 ;
A4ED 205946 713 BA4ED JSR 54659 ;reset program pointers
AGFD 203385 714 JSR 54533 srelink BASIC lines
A4F3 ADOOODZ 715 LDA X0200 - :if firet byte of new line is a null,
A4FG6 FOBB 716 BEQ BA4ED ;don”t insert
A4LFB 18 717 CLC
A4F9 AS2D 718 LDA Z2D ;get low byte of pointer to end of line
ALFB B55a 719 STA Z5A ;save as end pointer for move
AGLFD 650B 720 ADC 20B ;add length of line to be inserted
ALFF B558 721 STA 258 ;save as end outpout pointer for move
ASOL A42E 722 LDY Z2E ;save high bytes also
AS03 B45B 723 STY Z5B
AS05 9001 724 BCC BAS03
AS507 C8 725 INY
ASQB 8459 726 BASO8 STY Z59
AS0A 20BBA3 727 JSR SA3BE |  ;move bytes and check for overflow
ASOD A514 728 LDA Z14 ;move line anumber
ASOF A413 729 LbY 215
A511 BDFEO! 730 STA XO1FE :to flelds preceeding input buffer
A514 8CFFOL 731 STY XO1FF
AS517 AS531 732 LDA Z31 ;use new upper limit
AS519 A432 733 LDY 232
AS513 B52D 734 STA Z2D ;as new end of program
AS1D BA2E 735 STY 228
AS1F A4GDE 736 LDY ZOB ;get length of line to be inserted
A521 88 737 DEY .
AS22 B9¥COlL 738 BAS22 LDA X0200-4,Y ;move new lime
AS525 915F 739 $TA (25F),Y ;iaoto gap
AS27 88 740 DEY
AS528 10F8 741 BPL BAS22 ;loop until line moved
AS2A 2059A6 742 JSR SA659 ireset program pointers
A52D 203345 743 JSR SAS533 srelink BASIC lines
AS30 4CBOAGL 744 JMP BA4GEO 380 back to BASIC

16



A533
AS35
4537
A539
4538
AS3C
AS3E
AS540
A542
AS544
AS545
AS4T
A549
AS4A
AS4LE
A54D
AS4E
A550
AS552
A554
A556
AS57
A559
ASSEB
AS5D
AS5S5F

AS60
A562
AS65
ASH7
AS69
ASBC
A56D
ASGF
AS571

A573

A516

AS2B
442¢C
8522
84223

A0O1
B122
FOLD
A0D4

Bl122
DOFB
B
98
6522

AQOD
9122
A523
6900
cs

9122
8622
8523
90DD
60

A200
2012E1
C80D
FOOD
900002
E8
EQ5%
90F1
A217
4C37AL

4CCAAA

746

;relink BASIC

747

748 SA533 LDA 22B

749 LDY Z2C

750 STA 222

751 STY Z23

752 CLC

753 BAS3C LDY $01

754 Lba (z22),Y

755 BEQ BASSF

756 LDY $04
757 BAS44 INY

158 Lda (222),Y

75% BNE BAS44

760 INY

761 TYA

762 aDC 222

763 TAX

764 LDY $00

765 STA (222),Y

766 - Lba z23

767 ADC 300

768 INY

769 STa (222),Y

770 STX Z22

771 STA Z23

772 BCC BAS3C

713 BASSF RTS

774

775 ;get statement into

776 ;

777 SAS60 LDX $00

778 BAS62 JSR XEL12

779 CMP 50D

780 BEQ BAS76

781 STA X0200,%

782 INX

783 CPX $59

784 BCC BAS62

785 LDX $17

786 JIMP JA437

787 ;

788 BAS76 JMP JAACA

;get pointer to beginoing of BASIC text

;hald in temporary pointer

;get byrte at current statement + 1
;1f at O, end of program reached
;set start index

sincrement index

;s5can to end of line
jcompute pointer to next statement —_

;e8et link in beginning of statement

;6et new current statement address
;Tepeat until all statements processed

input buffer

jstar.! with index=0

iget clean character from CMD file
;1f Return,

;20 end line

selse store character in input buffer

;1f statement mot toc long

;Tepeat

;else polant to messge STRING TOO LONG
;and priat error message

;20 end line

.
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(

(7

A579

As7C
ASTE
A580
A582
ASBS
A587
4589

"A58B
ASBC
ASSE
4550
A592
A594
4596
4598
A59A
A59¢
AS9E

"ASAD

ASAZ
A5A4
A5A6
ASAB
ASAA
ASAC
ASAE
ASBO
ASB2
ASB3
ASBS
ASB6
ASB7
ASB8
ASBE
ASBC
ASEF
ASC1
ASC3
ASCS
ASC7
ASCY
ASCA
ASCB
ASCE
4501
AS5D3
ASD4
ASD6
ASDS
ASDA
ASDC
ASDE
ASDF
ASEL
ASE3
ASE5

6C0403

A67A
ADO&
840F
BDOOO2
1007
CY¥FF
FO3E
ES8
DOF4
c920
FO37
8508
cs22
F056
2407
702D
C33F
D004
A999
D025
€930
9004
c93c
901D
8471
AQQC
8408
88
8674

cs

EB
BDOOO2
38
FISEAD
FOFS
c980D
Bo30
0508 -
A4T71
E8

99FBOL
BSFBOL
FO36
38
E93A
F004
€949
D002
850F
338
E955
DO9F
8508
BDO002

SASTS JMP (X0304)

" jerunch tokens (normally A57C)

;erunch tokens routine

790

791 ;

792

793 ;

794 LDX
795 LDY
796 STY
797 BASS? LDA
798 BPL
799 oM
800 BEQ
801 INE
802 BNE
803 BASBE CMP
804 BEQ
805 STA
BOH cHP
807 BEQ
808 BIT
809 BVS
810 oM
811 BNE
812 LDA
813 BNE
8l4 BASA4 CMP
B15 BCC
B16 cur
817 BCC
B8 BASAC STY
819 1Y
820 STY
821 DEY
822 5TX
823 DEX
824 BASB6 INY
825 INX
826 BASES LDA
827 SEC
B28 SBC
825 BEQ
830 cue
831 ENE
832 ORA
833 BASC? LDY
B34 BASCY9 INX
835 INY
836 STA
837 LDA
838. - BEQ
839 SEC
B40 $BC
B4l BEQ
842 or
843 BNE
B44 BASDC STA
B45 BASDE SEC
B46 SBC
847 BRE
848 STA
B49 BASES LDA

27A

804

ZOF
X0200,X
BASBE
SFF
BASCY

BASB2
$20
BASCY
z08
BASEE
ZOF
BASCY
33F
BASAL
$99
BASCY
0
BASAC
$3C
BASCY
z71
$00
20B

Z7A

%0200,

TAO9E,Y
BASBG
580,
BASFS
Z0B

zZ71

X0200~5,Y
202005,
BA609

* .
H

BASDC
$49
BASDE
ZOF

§55
BASB2

X0200,%

;get input index

;set output index -5

;set not a DATA statement

;get next character

;eheck for PI

jother codes above §7F are ignored
;move blanks

;save possible gquore

smove string when between quotes
;move character if in DATA statement

;4f question mark
;replace by code for FRINT

jmove 1f numeric

;save output index
;initialize table index
;initialize keyword count

;jsave input index

;next character in ‘table
jnext character in line
;get character from input buffer

s1f equal to table character
LTy uext
;1f equal to character without bit 7

;seve keyword count + 580
sTestore output index

;advance input index

;advance output index

satore character or code

:1f zero, end of string

31f colon, set flag to meot data

;4f code for DATA, set flag

;4f REM

;set 0D as terminator
;get next charscter from input buffer
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ASES
ASEA
ASEC
ASEE
ASEF
AS5F2
ASF3
ASF5
ASF7
ASF9
ASFA
ASFD
ASFF
A602
A604
A607
AGO9
ABOC
AGQE
A610
A612

FODF
€508
FODB
c8
99FBO1
E8
DOFO
AGTA
E6OB
ce
BI9DAD
10FA
B99EAD
DOB4
BD00O2
10BE
99FDO1
C&7B
A9FF
857A
60

850
851
852
BS3
854
835
856
857
858
859
860
861
862
863
864
865
866
867
8§68
869
870

‘BASEE

BASFS

BASFS

BAGD9

BEQ
o
BEQ
INY
STA
I
BNE
LDX
INC
INY
LDa
BPL
LDA
BNE
LDA
BPL
STA
DEC
LD
STa

_ETS

BASCS
208
BASCY

X0200-5,

BASES
274
Z0B

TAGYE-1,Y
BASF9
TAO9E,Y
BASES
x0200,X
BASC?
X0200-3,Y
Z78

SFFP

27a

;end upon zero

;or terminator (%)

;advance output index

;move character

;advance imput index

;repeat

;at end of keyword from table
jlncrement count

;advance table pointer
ibeyond end of last keyword

;1f not at end of table
jrestore input characrer
;repeat

;set ead of line

;set current character pointer

;to beginning of imput buffer again
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AB13 AS2B
A615 AG2C
A6L7 AOD1
AB19 B55F
AS1B B66O
A61D BLSF
AGLF FOLF
A621 CB
A622 CB
A623 A515
A625 D15F
4627 9018
A629 FOO3
AG2B 88
A62C DOO9
AB2E AS514
A630 88
A631 D15F
A633 900C
A635 FOOA
A637 88
A638 B15F
AB3A AL
AS3B 88
AB3C BLSF
AG3E BOD7
AB4O 18
AG4L1 60

872
873
874
875
876
877
B78
879
880
881
882
£83
884
885
886
887
£88
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
204
905

;search for 8 statement in the program

:1ine mumber pearch argument im Z14/Z15
;exit with ¢=1/0 for found/not found
;ZSF/260 set to address of statement found, or mbext higher

$A613 LDA
LDX
BA617 LDY
STA
STX
LDA
BEQ
IKY
1IRY
LDA
P
BCC
EEQ
DEY
BNE
BAGZE LDA
DEY
P
BCC
BEQ
BA637 DEY
LDA
TAX
DEY
1DA
BCS
BA64D CLC
BAG4]1 RTS

Z2B
Z2¢

$01

Z5F

z60
{25F),Y
BAGSO

zZ15
(Z5F).¥
BAG&1
BAGZE

BAG3Y
Z14

(25F),Y
BAG4L
BAGGL
(2573 ,Y

(2Z5F),Y
BA617

;get pointer to beglioning of BASIC

;save pointer to current statement

;get link address in current statewent
;0=end of program i

:compare statement nuxbers

sreturn 1f search high (not found)
;since high matches, check low
;eontinue slnce statement nwiber low
scompare low order of stateﬁent numbers
sreturo i1f high

jreturo if equal

;get pointer to next statement in AY

irepeat
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AB42
AbL4
Ab4S
ABLT
AB49
Ab4A
AB4GC

. AB4E

ABLF
- A651
A653
AES5
857
4659
A65C

A65E
4660
A663
ABES
AGET
ABBY
AGBB
AGED

" ABGF

Ab71
A673
ABT75
ABTT

ABTA
Ab7C
AB7E
AGTF
A680
A681
A683
ABBS
A6BS
AB86
4687
AGES
ABBE
AGSD

DOFD
AS00
AB
9128
c8
9128
A5SZB
i8
6902
B52p
A52C
6500
8S2E
208EAS
A5G0

DO2p
20E7FF
AS37
AL3B
8533
8434
AS52p
AL2E
B52F
8430
8531
8432
201DAS

A219
8616
68

68
AZFA
94
48
98
48
AS00Q
853E
8510
60

907 ;"NEW" command

$00
(22B),Y

(228),Y
228

$02
Z2D
22C
$00
22E
SAG8E
500

BAGBD
XFFE?7
Z37
Z38
Z33
734
22p
Z2E
z2F
Z30
zZ31
Z32
SASLD

;1f parsmeters present, SYNTAX Error

;stoTe zero”s

tin first 2 bytes of BASIC PTCEram area
;pointer to start of BASIC

i+ 2
;becomes pointer to end of BASIC

;Te~initjialize current character ptr
2 o=} ——
»

i1f parameters present, SYNTAX Ervor
sclose all channels and files

iget memory limit in AY

iTeset string storage pointer

;move pointer to variables in AY
iinto pointer to starr of Arrays

;also inte pointer to end of aTrays

iperform RESTORE

sTeset stack and program pointers

<Z19
Z16

$FA

$00
Z3E
210

908 ;

909 WAG42 BNE BA641
91g LDA&
911 TAY
912 STA
913 INY
914 STA
915 LDA
916 CLC
917 ADG
918 5TA
919 LDA
920 ADC
921 STA
922 SA659 JSR
923 Lba
924 ;

925 ;"CLR” command
926 ;

927 WASSE BNE
928 54660 JSR
929 LDA
930 LY
931 STA
932 STY
933 LDA
934 LDY
935 STA
936 STY
937 STA
938 STY
939 JSR
940 ;

941

942

943 SA67A LDX
944 S5TX
945 PLA
946 TAY
947 PLA
948 LDX
949 TXS
950 PHA
951 TYA
952 PHA
953 LDA
954 STA
955 ' STA
956 BA6BD RTS

iTeset string descriptor stack index
3get own return address in AY

sTeset stack pointer
iput own return address back on stack

;elear pointer for CONTinue
;also subscript flag

21



(1552

ABBE
AGBF
A6S1
A693
A695
A697
A699
AG9B

AB9C
ABSE
AGAD
A6A2
ABAL
AGAT
AGAA
ABAD
AGAF
AGBl
AGE3
A6B6
A6BY
ABEB
ABBC
ASED
ASEF
ASC1

- ABC3

ASCS
ABC?

18

AS52B
69FF
857a
A52C
69FF
8578
60

2006
FOO4
COAB
DOES
206849
201346
207900
FOOC
C9AB
DOSE
207300
206BA%
DOB6
68

68
AS514
0515
Do06
ASFF
8514
8515

958
8958
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

;jeet current charameter pointer to begioning of program -1

?

SAGBE CLC
LDA
ADC
STA
LDA
ADC
STA
RIS

1 ]

WAG9C BCC
BEQ
cMP
BNE

BAGAL ISR
JSR
JSR
BEQ
o
BNE
JSR
JSR
BNE

BAGBE PLA
PLA
LDA
ORA
BRE
Lba
STA
STA

228
$FF
Z7A
z2c
$FF
Z78

"LIST" command

BAGAL
BAGAL
SAB

BAGSD
SA96B
SA613
0079
BAGBB
$AB

BABSL
X0073
SA96B
BAGAL

FAT
Z15
BA6CY
$FF
Z14
zi5

;get pointer to beginning of BASIC area
Hat

’

;jstore Iinto current character pointer
;eame for high byte

jparaneter must be numeric,

;oT else none at all

jor "~7

;1f none of above, SYNTAX Error
;gather decimal mumber into Z14/Z15
;jsearch for statement in program
;get current character

;1f oot &t end of statement

jor.m="

sthen SYNTAX Error

sget next character after
;gather decimal number intec 214/215
;1f not end of statement, SYNTAX Error
;Temove Teturn address from stack

;1f last parameter zero (missing)

;set it to 65535
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A6CY
A6CB
A6CD
46CF
A6D1
AGDS
A6D7
ABDB
A6DA
AGDB
A6DC
A6DE
AGEQ
ABE2
ABE4
AGES
ABESB
AGEA
ABED
AGEF
ABF1
ABF3
ABFE
AGFS
"ABFA
AGFC
A6FE
A700
A0
A703
A705
A707
A708
A70A
A70B
A70C
A70E
A710
A712

ATl4

A001
B4O¥
B15F
FO43
202CA8
20D7AA
cs8
ELSF
AA

c8
B15F
C515
DO04
E4ld
FO02
BO2C
8449
20CDBD
A920
ALLY
297F
204748
€922
DOGE
ASOF
49FF
850F
c8
FOll
B15F
Dolo
A8
B15F
AA

c8
B15F
865F
8560
DOBS
4CB6E3

993 :;list statement from Z5F/Z60 thru Z14/Zl5

994 ;

995 BAGCYS LbY 501 ;jset 6tring switch to not a striog

996 STY ZOF

997 LDA (Z5F),Y sget high byte of link address for line

993 BEQ BA714 ;0=end of program, go Testart BASIC

999 JSR SAB2C ;check for Stop Key

1000 JSR SAADY ;end line on CMD output file

1001 INY

1002 LDA (Z5F),Y

1003 TAX ;set AX to statement #

1004 INY

1005 Lba (Z5F),Y

1006 CMP Z15 jcompare to end of list statement

1007 BNE BAGES

1008 CPX Z14

1009 BEQ BAGES

1010 BAGE6 BCS BAZ14 ;if higher, stop ™

1011 BAGEB STY 249 ;6ave ipdex in statement i

1012 JSR SBDCD ;print etatement # from AY

1013 LDA $20 -;insert a blank

1014 BASGEF LDY 249 ;restore index in statement

1015 AND $7F ;jclear bit 7 .

1016 BABF3 JSR SAB4LT ;print character frowm A on CMD file

1017 CMP "7 ;1f a quote character

1018 BNE BA700

1019 Loa ZOF .

1020 EOR $FF ;f1ip string switch

1021 STA ZOF

1022 BA700 INY ;advance index

1023 BEQ BA714 s+1f line too long, restart BASIC

1024 Lba (Z5F),Y :

1025 BNE BA717 ;if not end of line, go print ic

1026 TAY ;if eod of line,

1027 Lba (Z5F),Y ;get pointer to aext statemeat in AX

1028 TAX

1029 INY

1030 LDA (Z5F),Y

1031 STX Z5F ;and reset line address

1032 ST& Z60

1033 BNE BAGCY ;then loop back for next line

1034 BA714 JMP XE386 580 restart BASIC
Laan
N
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A717

AT1A
A71C
A71E
A720
AT22
AT24
A725
A727
A728
A72A
AT2C
A72D

R A730
A733
A735

A737
A738
A73B
AT3D
AT4L0

6C0603

10D7
C9FF-
FOD3
240F
30CF

E97F
Al

B449
AQFF

Foosd

BR9EAQ
10FA
30F5

c8
B99EAD
3082
2047AB
DOFS

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

BATY7 JMP

{X0306)

1
;print tokens

*

BFL
CMP

BEQ

BIT

BMI

SEC

SBC

TAX

STY

LDY

BA72C DEX
BEQ

BATZF INY
LDA

BFL

BMI

BAGF3
$FF
BAGE3
20F
BAGFD

STF

249
$FF

BAT3T
TAOSE, ¥

BA72F
BAT2C

H
;print keyword

r

BA737 INY
LDA
BMI
JSR
BNE

TAOYE,Y
BAGEF
SABA4T
BAT37

;g0 print tokens (mormalily A714)

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

;eriot PI

;1f in string mode

;also priot shifted codes

;compute keyword
;save index in statement

;1f keyword found
;go 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
;print character on CMD file

;and repeat
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AT742
A7L4
4746
AT4L9
ATLC
AT4E
A74F
A751
A752
A753
AT54
A755
A757
AT54
A75D
A75E
A75F
A761
A762
AT64
A766
4767
A76%9
ATGBA
A76C
A76D
ATEF
A772
ATT5
A778
A77A
A77C
A77E
A780
A7B2
A784
A7BG
A788

ATEB
A78D
AT8F
A792
A795
A797
AT99
A79C
AT9F
A7A2
A7AS
ATA7
ATAB
ATAA
ATAB
ATAD

ARB0
8510
20A5A9
208443
DOOS
8a
690F
AA

94

68

68
A50%
20FBA3
200649
18

98
6574
48
AS7B
6900
48
AS3A
48
AS535
48
AB44
20FFAE
208DAD
20844D
4565
097F
2562
8562
A3BB
ADAT
8522
8423
4GCG3AE

ASBC
A0BS
2042BB
207900
€949
BO06
207300
208AAD
202BBC
2038AE
AS4A
48
A549
48
4981
48

$80
210
SADAS
SA38a
BA753

$OF

509
SA3FB
SA906

274

Z7B
500

Z3a
Z39

SA4
SAEFF
SADSD
SADBA
66
$7F
z62
762
<WAT8B
SWATBB
222
z23
JAE43

<TBSEBC
>TBYBC
SBEA2
X0079
$A9
BA79F
X0073
SADBA
SBC2B
SAE38
244

249

$81

1065 ;"FOR™ command
1066 ;

1067 WAT74Z LDa
1068 STA
1069 JSR
1070 JSR
1071 BNE
1072 TXA
1073 ADC
1074 TAX
1075 XS
1076 BA753 PLA
1077 PLA
1078 LDA
1079 JSR
1080 JSR
1081 CLC
1082 TYA
1083 ADC
1084 PHA
1085 ‘LDA
1086 ADC
1087 - PHA
1088 LDA
1089 PHA
1090 LbA
1051 PHA
1092 LDA
1093 JSR
1084 JSK
1095 JSR
1G98 LDA
1097 ORA
1098 AND
1099 STA
110C LDA
1101 LDY
1102 8T
1103 5TY
1104 JMP
1105 ;

1106 WA7BB LDa
1107 LDY
1108 JSR
1109 JSR
1110 CMP
1111 BNE
1112 JSR
1113 JSR
1114 BATSF JSR
1115 JSR
1116 LDA
1117 PiA
1118 LDA
1119 PHA
1120 LDA
1121 PHA

iser flag for
ino integer varisbles or array elements

;execute cqmand LET

iget FOR block of variable used

;if found,

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

;9 addresses on stack needed

:else OUT OF MEMORY Error
;eet offset to end of statement

jcompute pointer to end ef statement
ssave oun stack

jsave current statement # on stack
;if not TG, then SYKTAX Error
;inirial value must be non—string

jget next non-string value (TO value)
;jmove sign of flp accu

;into most sigmificant bit

;6et return address for continuation
jround and save flp accu {TO value)
;eet AY to defanlt step (1)

;load default step

;Bet next character

;if STEP

;18et mext character

iget pext noo-string value

;get SGN of flp accu

ijtound flp accu #nd save on stack
;jsave pointer to FOR variable

;5ave code for FOR block
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ATAE
A7B1
ATR3
ATB5
A7B7
ATBE
ATBA
ATBC
AJBE
ATCO
AjC2
ATCL
A7C6
ATCB
A7C9
A7CB

AJCE
ATCF
A7D1
A7D3
ATD4
ATD6
A7D8
ATDY
A7DE
A7DD
ATDF
ATEL

ATEL
ATE?
ATEA

202CA8
A574
A4TB
c002
EA
FOO4
853D
B43E
ADOQ
E17A
D043
ADO2
Bl74
i8
DO03
4C4BAS

ce
B17A
8539
cé
Bl74
8534
98
6574
BS57A
9002
E67B
6C0B03

207300
20EDA?
4CAEAT7

1123
1124
1125
1126
1127
1128
1129
1130
113
1132
1133
1134
1135
1136
1137
1138
1138
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159

;execute next stateament

H
JATAE

BATBE

H
BA7CE

JSR
LDa
LDY
CPY
NOP
BEG
STA

INC

SAB2C
74
zZ7B
§02

BATEBE
Z3D

23

500
(Z74),Y
BABOY
502
(Z74),

BAZCE
JAB4B

(Z74),Y
z39

(Z74),Y
Z3a

274
74
JATEL
Z7B

JATEY JMP (X0308)

>

jexecure g gtatement

JSR
JSR
JHME

X0073
SATED
JATAE

icheck Stop Key

;Eet prr to end of old statement in AY

;1f not direct mode,
;store pointer for possible CONT

;get last byte
;1f not 0, check for ":”
jget high of pointer to next statement

;0=end of program

;move statement # into Z39/Z3A

;advance pointer over statemear header

;80 execute a statement (normally AVE4)

;jBet next character

" jexecute command in A

}BO execute next statement
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ATED
ATEF
ATF)
ATF3
ATFS
ATF7
ATFB
ATF9
ATFC
ATFD
ABOO
ASO1

ABO4

ABO?
ABO9
ABOB

ABOE
ABLO
AB12
AB15
AB17
ABla

FO3C
E980
9011
923
BOLY
473

AB
B90DAD

4C7300
4CASAY

C93A
FOD6
4COBAF

C948
DOF9
207300
A9A4
20FFAE
4LCADAS

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 1in A

;
SATED BEQ BA&2E

JATEF

BABOS4
ABO7
EABOB

BABOE

SBC
BCC
CMF
BCS
ASL
TAY
LDa
FHA
LDA
PHA
JMP

JMP
CHP
BEQ
JMP
crp
JSR

LDA
JSR

$80
BABOS4
$23
BASOE
A

TADOGH Y
TAOOC, Y
%0073

SASAS

JAJEL
JAFOB

548
BASOR
X0073
A4
SAEFF
JABAO

:1f Z = 1, return {dumnmy statement)
;1 A < $80

;perform LET

sif A = 2> A3 (highest comsand )
jthen check for GOTO

;get 2 * (A — B0) as index to table

;move routine address onto stack

;get first char of parawseters and go
;execute command LET

;if character is a colen, -
;execute next command
jelse print SYNTAX Error

;if not code for GO
;then SYNTAX Exror

;else pet mext character
jset code for TO

;1f equal

;g0 do command GOTO
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N

AB1D
ABLD
ABLE
AB20
AB22
AB24
4826
AB27
AB829
AB2B

AB2C

AB2F

AB31
AB32
AB34
AB36
AB38
AB3A
AB3B
AB3D
AB3F
ABL]
AB43
AB4S
AB4T
AB4S
ABLA
AB4B
ABAD
ABAF
A851
ABSE

asg
AS52B
E90L
AL2C
BOO1
B8
8541
B442
60

20ELFF

3001

18
bo3ac
A57A
A4TB
A63a
EB
FOCC
853D
B43E
A539
Ad3A
8538
843C
68

68
A981
ADAD
9003
LC69A4
4CBGE3

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

£

WASLD =

SAB1D SEC
LDA
SBC
LDY
BCS
DEY

BAB27 STA
STY

BAB2B RTS

*
S5AB2C JSR

*

Z2B
$01
Z2C
BAB27

Z41
Z42

XFFEL

»
; "STOP" command

H
WABZF BCS

IR TR T

r

WAB31 CLC

BAB3Z BNE
LDA
LDY
Lox
INX
BEQ
STA

BAS4Y9 PLA

JAB4B LDA

BAB32

“END™ command

BAST0
Z7A
z7B
23A

BAB4Y
zip
23E
239
Z34
238
23c

<TA381
>TA3EL
BABS54
JALEY
XE386

;get pointer to beginning of BASIC
._1

»

;into AY

15tore AY in turrent DATA address

jtest Stop Key

;preserve C flag

sclear € flag
;if parameters preseat, SYNTAX Error
;set AY to address of current lioe

11f pot iu direct mode,
;eave pojinter for possible CONT

;AY=current statement #
;move curreat statement ¥
;to previous statement #
;jTemove own return address
sset AY to BREAK message
;if STOP command,

;print message and restart BASIC
jelse regtart BASIC
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1232 ;
ABS57 DO17 1233 wA857 BNE BAS70
ABS9- AZ1A 1234 LDX $la
ABSE A43E 1235 LDY Z3E
AB5D D003 1236 BNE BAB62
ABSF &4C37A4 1237 JMP JA437
1238 ;
A862 AS53D 1239 BA862 LDA 23D
ABG4 B57A 1250 STA Z7A
ABEL B4TB 1241 STY Z7B
ABGB AS3B 1242 LDA Z3B
ABGA A4L3C 1243 LDY Z3C
ABBC 8539 1244 STA Z39
ABBE B43A 1245 STY Z3A
AB70 &0 1246 BAB70 RTS
1247
1248 ;“RUN" command
1249
AB71 08 1250 WAB71 FPEP
AB72 AS00 1251 LbA $00
AB74 2090FF 1252 JSR XFF90
AB77 28 1253 PLP
A878 DOO3 1254 ERE BAB7D
AB7A 4C59A46 1255 JMP SA659
1256 ;
AB7D 2060A6 1257 BAS7D JSR SAS60
ABBO 4CO7A8 1258 JMP Ja89?
1259 ;
1260 ;"GOSUB" command
1261 ;
ABB3 AS03 1262 wWASB3 Lba $03
ABB5 20FBA3 1263 JSR SA3FRB
ABBB AS7B 1264 LDA 2Z7B
ABBA 48 1265 PHA
ABBB ASTA 1266 LDA Z7A
ABBD 4B 1267 PHA
ABBE AS3A 1268 LDA Z3A
AB30D 48 1269 PHA
AB9Y AS39 1270 LDA 239.
AB93 48 271 "PHA
AB%4 A98D 1272 LDA $8D
AB96 48 1273 PHA
AB97 207900 1274 JaB9Y7 JSR X0079%
AB9A 20A0A8 1275 JSR. JABAD
AB9D 4CAEA7 1276 JMP JA7AE

1231

; "CONT™ command

;1f parameters present, SYNTAX Error
;point to message CAN'T CONTINUE

;2et pointer to current statement in AY
;1f pointer=0,

;fatal error

;move saved character pointer
jinto current character pointer

;move previous statement #

;inte current statement #

;jeet kernal messages flag teo RUN mode

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

;else do CLR and then
;de GOTO

sneed 3 address on stack
jelse error OUT OF MEMORY

;eave pointer to curreant character
jon the stack

;save current statement # on stack

;save code for GOSUE o
iget current character )
;execute command GOIO

jexecute oext statement

~
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. ABAD
ABAC
ABA3
ABAG
ABAT7
ABAS
ABAB
ABAD
ABAF
ABB1
A8B2
A8B3
ABES
ABB7
ABEY
ASBA
ABBC
ABBE
ABCO
ABC3
ABCS
ABCY
ABCY
ABCE
ABCD
ABCF
ABD1

ABD2
ABD4
ABD6
ABDS
ASDB
ASDC
ABDE
ABEO
ABE2
ABE3
ABES

ABES

ASER
ABEC
ABED
ABEF
ABFO
ABF2
ABF3
ABFS
ABF6

206BA9
200949
as
AS3%
E514
AS3A
E515

DOFD
ASFF
8544
208A4A3
9A
C98D
FOOB
A20C
2c
A211
4C3744

4COBAF

68
68
8539
68
8334
68
8574
(13
8578

1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1287
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

:"GOTD™ command

H
WABAQ
JABAD

BABBC

BABCO

BASDL

JSR
JSR
SEC
LDA
SBC
ipa
SBC

JSR
BCC
LDA
SBC
STA
LDA
SBC
STA
RIS

’
; "RETURN"

WABD2

BABE3

]
BABES

i
BASEB

BNE
LDA
STA
Jsk
TS
P
BEQ
10X
.BY
LDX
amr

JHP

*

SAS6B
SA909

z39
1%
Z3a
Z15
BABBC

Z7A
Z7B
BABCO

BABCO
Z2B
z2¢
BA617
BABE3
Z5F
501
Z7A
260
$00
7B

command
BABD1
SFF
Z4A
SA3BA
58D
BABER
$0C
52¢
5l1
JA437

JAFOB

39
Z3a
Z7A

Z78

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

;fetch current statement number
11f forward jump,

:let current character pointer
;peint to next stateament

;also start search there

;else start at beginning of BASIC
jsearch for statement starting at AX
:1f not found, UNDEF™D STATEMENT
imove pointer to statement found

;-1

H

;ioto current character poioter

;if parameters present, SYNTAX Error

;get FOR block

;remove everythinmg above current block
sapd the block found must be a GOSUB
;else point to RETURN WITHOUT GOSUB
sskip mext fustruction

;point to IMNDEF’D STATEMENT message
;go print error message

;print SYNTAX Erroxr message

;remove GOSUB block from stack

sremove statement number

;Testore current character pointer
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1334 ;"DATA" command
1335

ABF8 1336 WABFB = %
ASF8 2006A%9 1337 JABFB JSR SA%06 ;get offset to wext ":”
ABFE 98 1338 BABFB TYA
ABFC 18 1339 CLC .
AB¥D 6574 1340 ADC Z7A sadd offset to current character pointer
ABFF 8574 1341 STA Z74 ;{skips statement)
AS01 5002 1342 BECC BA%0S
A%03 E67B 1343 IRC 278
AS05 60 1344 BAS05 RIS
) 1345 ;

1346 ;pget end of statement (":" SAS06)
1347 ;get end of lime (00, SAS09)

1348 ;
AS06 A23A 1349 5A906 LDX “: ;ser statement separator
AS08 2C 1350 -BY $2C ;5kip next imstruction
A909 A200 1351 SA909 LDX $00 ;set line separator
A90B 8607 1352 STX 207 jsave separator character
A90D ADOO 1353 LDY $00
ASOF 8408 1354 STY 208 ;save alternate separater
A911 A508 1355 BA9L! -LDA 208
A913 A607 1356 LDX Z07
A915 8507 1357 STA 207 ;Swap separators
4917 8608 1358 $1X 208
A%19 B17A 1359 BA919 LDA (Z7a),Y ;get next character
A91E FOEB 1360 BEQ BAJ05 ;if end of line
A91D C508 1361 CMP Z08 ;or separator reached
ASLF FOE4 1362 BEQ BAS0S ;exit with Y=length scanned
A921 C8 1363 INY ;jelse advance poloter
A922 €922 1364 e T ;1f character = gquote
A924 DOF3 1365 BRE BA919 ;jswap separatots and contipue
A%26 FOE9 1366 BE{(} BA9LIL jeontioue
. 1367 ;
1368 ;"IF" command
1369 ;
A928 Z09EAD 1370 WA928 JSR SADIE jevaluate expression
A32B 207900 1371 JSR X0079 ;get current character
A92E €989 1372 CMP $89 ;:1f not code for GOTO
AS30 POOS 1373 BEQ BAS37
A932 A9AT 1374 LDA $A7 ;jor code for THER
A934 20FFAE 1375 JSR SAEFF ;jthen SYNTAX Error
A937 AS61 1376 BA937 LDA Z61 ;1f result of condition true, do action
A939 DOO5S 1377 BNE BA940 ;else skip by dropping through to REM
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1379 ;"REM" command

1380 ;
A93B 2009A9 1381 WA93B JSR SA90% ;get offset to end of lime
A93E FOBB 1382 BEQ BABFB ;g0 advance current character pointer
1383 ;
1384 ;THEN part of IF
1385 ;
A940 207900 1386 BA94D JSR X0079 ;get current character
A943 BOOA 1387 BCS BA94LE ;1if numeric
A945 4CAOAB 13B8 JMP JABAQ ;then execute command GOTO
A948 4CEDA7 1389 BA94B JMP SATED ;else execute command in A
1390 ;
1381 ;“0N" coomand
1392 ;
A94LB 209EB7 1393 WA94B JSR SB7Y9E :get next integer value into X
A94E 48 1394 PHA ;save current character
A94F C98D 1395 CMP SBD s1f not GOSUB
A951 FOO4 1396 EBEQ BA9S57
A953 C989 1397 BA9S53 CMP $BY sor GOTOD
* A955 D091 1398 ENE BABES ;then SYNTAX Errer
A957 CBES 1399 BAY57 DEC Z65 idecrement index
A959 DOO4 1400 BNE BA9SF 31f zero
A95E 68 1401 PLA jrestore GOTO or GOSUB code iz A
A95C 4CEFAT 1402 JMP JAZEF ;and execute command in A
A95F 207300 1403 BA9SF JSR X0073 telse get next character
A962 206BA9 1404 JSR SA96B ;gather decimal number into Z214/Z15
A965 C92C 1405 cME “, ;1f ends with 2 comma
A967 FOEE 1406 BEQ BA957 ;then repeat
A969 68 1407 PLA :else must be end of statement
A96A 60 1408 BA96A RTS ;otherwise force SYNTAX Error
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A96%
A96D
A96F
A971
A973
A975
AST?
A979
AS7B
A97D
ASTF
A981
A982

. A984
A935

A987
4589
A98B
A98BD
A9BF
A9
A993
A995
A997

- A998

A99E
A99D
ASSF
" ASA2

A200
8614
8615
BOF7
E92F
8507
AS15
8522
cele
BOD4
AS14
0a

2622
GA

2622
6514
8514
AS522
6515
8515
0614
2615
ASl4
6507
8514
9002
E6LS

1410
1411
1412
1413
1414
1415

1416 ;

1417
1418
141¢
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
4CTIA9 1445

igather decimal number into Z14/Z15

;gathered from current statement

iexpects A, C and Z to reflect current character
;returns with A, C and Z reflecting new

jcurrent character (first character after number)

SA96B LDX
ST

STX

JA87] BCS
5BC

5TA

LDA

STA

P

BCS

LDA

AsL

ROL

- ASL

ROL

ADC

STA

LDA

ADC

STA

ASL

ROL

LD

ADC

STA

BCC

INC

BA99F JSR
e

500
Zl4
z15
BAS6A
$2F
207
215
222
$19
BA953
ZY4
A
222
A
222
z14
z14
222
215
215
Zl4
z15
zl4
207
Zi4
BAYSF
z15
X0073
JA971

;setl answer area to zero

;stop at first non~decimal character
;eonvert decimal to binary

;save it

;save old high order

;if # gathered so far >= 6400

;then SYNTAX Error

* 2

i

;+ origipal = * 5

% 2= %10

;add new digit

;get next character
;jand repeat
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A9A5
A9AS
ASAB
ATAA
A9AC
A9AE
A9BE1
A9B3
A9B4
A9B6
ASB7
A9BA
A9BB
A9BC
A9BF
ASCl
ASC2

A9CL
A9C7
A9CA
A9CC
A9CE
A9DO
A9D1
A9D3
A9D5

A9D6

A9D9
A9DA
AIDC
A9DE

208BBO
8549
B44A
A9B2
20FFAE
ASCE
48
A50D
48
209EAD
68

2A
2090AD
Dol8
68
1012

201BBC
203FEBl
A0OO
AS64
9149

A565
9149

4CDOBB

68

AGGA
COBF
DO4C

1447
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
15483
1484
1485
1486
1487
1488

:"LET™ command
H
WAIAS = *
SA9A5 JSR SBOBB
STA Z49
Z4A
SB2
SAEFF
Z0E

Z0D
SADIE

ROL A
SAD9IO
BA9DY

SA9CZ BPL

-
r

;assign to integer

BA9D6

JSR SBCLB
JSR SBLBF
LDY $00

LDA Z64

STA (249),Y
INY

LDA 265

STA (249),Y
RIS

L]
;assign to flp

*
»

BA9DS JMP JBBDO

H
;assign to string

BASDY PLA

SASDA LDY Z&A
CPY SEF
BNE BAAZC

;gather name and gert ptr to variable
;save variable pointer

;load code for "="
;must be next character

;gave Integer flag of varlable

;eave string flag of varlable
;jevaiuate expression

;jrestore string flag of varlable
;also into C flag

jcheck value for same type
;branch £f string to be assigned
;jrestore integer flag of variable
;branch if flp accu to be stored

;round flp accu according to guard bit
;convert f£lp accu to integer

;get most significant byte of integer
;jstore into + O of variable

;get least signifi%aut byte of integer
jstore into + 1 of variable

1g0 store flp value

sremove luteger flag from stack

:1f high bdyte of pointer to variable
snot same as address of dummy variable
;then go do normal variable
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ASEQ
A9E3
AJES
ASE7
ASES
ASEB
ASED
AJEF
A9F2
A9FS5
ASF7
A9F9
A9FC
AIFF
AADD
AAD2
AAD3
AAGL
AAG7
AAOS
AADA
AADC
AADE
T AALL
AAld
AALS
AAYE
AALA

AAID
AALF
AA22
AN24

AAZ7
AA29

20A6B6
€306
DO3D
ADDO
8461
8466
8471
201DAA
20E2BA
E671
A471
201DAA
200CBC
AA
F0O05
E8

BA
20EDBA
A4TL
c8
€006
DODF
20E2BA
Z09BBC
A664
ALG3
AS565
4CDBFF

Br22
208000
9003

4C48B2

E9ZF
4C7EEBD

1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1509
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

;assign to TIS

BAYED STY

BAAO7, LDY

SB6AS
$06
BAA2G
$00
zZ6)
Z66
zZ71
SAALD
SBAE2
z71
271
SAALD
SBCOC

BAAOT

SBAED
Z71

$06
BAYED
SBAE2
SBCI9B
264
Z63
z65
XF¥FDB

;de~allocare temporary string
;should be 6 characters long
selse ILLEGAL QUANTITY Error

;store 0 in flp aceu

;set index in string

;add next digic to flp accu
;mulciply flp accu by 10
;increment index

;add next digit to flp acce

;move rounded flp accu to 2nd flp accu

;get expooent

;1f zero, skip next multiplication N
;increment expooent o
;%2 in second flp accu

;add 2nd flp accu to flp aceu and *2

;get index

srepeat until € characters processed

;multiply flp accu by 10
;convert f£lp accu to 4 byte integer

;6et rTeal time clock

digit to flp accu

(z22),Y
X0080
BAAZ7
JB248

$2F
JEDTE

sget character from string
jcheek for nomeric character

; ILLEGAL QUANTITY Error 1if not

jconvert decimal to binary
;add gigned integer from A to flp accu
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N

AA2C ADO2
AA?E BlbG4
AA30 C534
AA32 9017
AA34 DOO7
AA36 8B
AA37 Bl64
AA39 C533
AA3B 900E
AA3D ALES
AAJF C42E
AA41 9008
AA43 DOOD
AALS AS64
AAAT CS2D
AA4S BOO7
AALB A5G4
AMSD AG6S
AMTF 4C6BAA

AAS2 AOOO

"AASG B164&

AAS6 2075B4
AAS9 A550
AASB A451
AASD 856F
AASF B470
AAS1 207486
ABGS AB6L
A6 ADOO

AAGE B350
AAGA B&51
AAGC 20DBB6
AAGF A000Q
AAT7Y B150
AATI 9149
AATS CB
AAJE B150O
AA7B 9149
AATA CB
AATB B150
AATD 9149
AATF 60

1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
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

+*

BAAZ2C LDY $02
LDA (Z64),Y ;if pointer to string
CMP 234
BCC BAA4B ;below allocated string area
BNE BAA3D
DEY
LpA {Z64),Y
CMF 233
BECC BAA4B ;then move descriptor
BAA3D LDY Z65
CPY Z2E
BCC BAALB ;below end of program
BNE BAASZ ;(descriptor stack)
Lba Z64
CMP Z2D
BCS BAAS2
BAA4B LDA Z64 ;then go move descriptor
LDY Zé65
JMP JAAGE

BAAS2Z LDY $00 ;else
LDA (264),Y ;get length of string
JSR SB47S ;allocate ares
LDA Z50 ;store striang pointer
LDY ZI51
STA Z6F -
STY 270
JSR SB67A ;wove string into allocated area
LDA <Zé6l :set AY to new descriptor
LDY >Zé6l
L)
jwove deacriptor into variable
’ .
JAAG8 STA Z50 ;aet pointer to degcriptor from AY
STY 251 '
JSR SEB6DB jcheck descriptor stack
LpY $00
LDA (Z50),Y ;move descriptor
STA (249),Y :to variable
INY
LDpa (Z50),Y
STA (249),Y ;jalpo + 1
INY
LDA {250),Y
STA (2Z49),Y sand + 2
RIS
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AKBO
AA83

AsBE
AABE
AABY
AABB

AA90
AAS1
AAD3
AASD
AKST

ARBA
AAYD

AAC2

AACE

208644
4CB3AB

209EB7
FOO5
492¢
20FFAE
08
8613
2018E1
28
LCADAA

20Z21AB
207900

FO35
FO43
c943
FOS0
CIAE
18
FO4LB
cszc
F037
c93B
FOSE
209EAD
240D

.30DE

20DDBD
2087B4
2021 AR
203BAB
Don3

1580
1581
1582
1583

1584 ;

1585
1586
1587
1588

1589

1590
1591
1592
1593
1594
1595
1596
1597
1598
L1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
i611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622

;:"PRINT#" conmand

»
WAABD JSR SAABG6
JMP JAERS

H
;TCMD” command

r
WAABG =  *
SAAS6 JSR SB79E
BEQ BAAYO
ibA 7,
JSR SAEFF
BAA9D PHP
STX 213
JSR XE118
PLF
JMP JAAAD

BAASA JSR SAR21
BAASD JSR X0079

1 "PRINT" command

£
WAAAD = %
JAAAD BEG SAAD?Y
JAAAZ BEQ BAAE7
CMP $SA3
BEQ BAAFB
CMP $46
CLC
BEQ BAAFS
oF 7,
BEG BAAESB
CHP 7
BEY BABL3
JSR SADYE
BIT ZOD
BMI BAAGA
JSR SBDDD
JSR SB4&7
JSR SABZ1
JSR SAB3B
BNE BaA9D

;jexecute CMD and PRINT
;reset CMD output file #

;get next integer value in X
;if more parameters
;jnmext parameter wust be a4 comma

;s5ave flage

;store nev CMD file #
;select output device
jrestore flags
yexecute command PRINT

;print BASIC string from 222/Z23
iget current character

s1f no parameters, end line on CMD file
;1f end of statement, returno

;1f TAB(

sdo TAB/SPC routipe

if SPC(

;do TAB/SPC routine

;1f comma

;80 do fixed tab

s1f semicolon

;ignore

;evaluate expression

;1f strinog

;Print BASIC string

;convert flp accu to strimg

iget descriptor of string iz flp accu
;print BASIC string from 222/223
;priot Cursor Right on CMD output fille
jrepeat
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ARO2
ABC&
ABOE
ABRDT7
ABO9
ABOA
ABOC
ABOE
ABOF
AB10O
ABL1
AB13
ARlE
ABLY
ABLC

4900
9p0002
A2FF
ADOL
A513
DO10

A90D
2047 AB
2413
1005
ASCA
2047A8
49FF

38
20FOFF
98

k]
E90A
BOFC
49FF
6901
D016
08

38
20FOFF
8409
209887
929
DO59
28
90066
8a
E509
9005
AA

E8

CA
D006
207300
GCAZAA
203BAB
DOF2

1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1633
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
1656
1667
1668
i669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679

:end statement in buffer and on screec

H
;1Xeindex beyond laest byte in buffer

r

JAACA LDA
STA
LDX
DY
LDA
BNE

’
;ead line

;

SAAD7 LDA
JSR
BIT
BFL
LDA
JSR

BAAES EOR

BAAE7 RTS

400 ;add G0 to statement in buffer
X0200,X

$FF

$01 isresget index to beginning of statement
Z13 ;1f CMD output file = default

BAAE7 ;then end line oo CMD cutput £ile

on CMD ocutput file

$0D ;print a Return

SABALT ;on CMD output file

Z13 sif file oumber < 128

BAAES ;do not add Linefeed

$0A selse pricot a Linefeed on CMD file
SAB4T

SFF seondition flags

]
;jroutine for printing blanks and tabs

-

» : .
;fixed tabs at BAAEB

sTAB{ & SPC{ at BAAFS

’
BAAES SEC
JSR
TYA
SEC
BAAEE SBC
BCS
EOR
ADC
BRE
BAAFB PHP
SEC
JSR
sTY
JSR
e
BNE
PLP
BCC
TXA
SEC
BCC
BABOE TAX
BAEOF IRX
BABIO DEX
BHE
BAB13 JSR
. JMFP
BAB19 JSR
BNE

IFFFO jread cursor position into XY
504 ;convert column to modulo 1¢ (~10 to -1}
BAAEE
$FF jcomplement
s$01 ;A = # blanks to insert
BABOE 3skip Lf zero
;6ave status
XFFFQ ;read cursor position again
z09 ;save column
SE79B jevaluate expression Into X
- s1f not endiog with ")
BARDF ;then SYNTAXK Error
irestore statue
BABOF ;11f code for TAB(
sget value in A
z09 ;subtract current character posltion
BAB13 ;ekip if megative
BABL9 ;if zero
X0073 ;get aext character
JAAAZ jreturn to PRINT
SAB3B . ;priunt Cursor Right oo CMD output file
BAB1O iX times
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ABLE

AB21
AB24
AB25
AS27
AB2B
AB29
AB2B
AB2D
AB30
AE31
AB33
AB35
AB3E

AB3B
' AR3D
AB3F
Al
AB42
ABLG
AB4S
AB4T
AB4A
ABAC

208784

1681
1682
1683
1684
1685

‘1686

204686
AA
AODOQ
A

CaA
FOBC
8122
2047A8
cg
cslr
DOF3
20E5AA
4C28AB

A513
FOO03
A920

A91D
€
A93T
200CEL
29FF
60

1687
1688
1689
1690
1631

1692 .

1693
1694
1695
1696
1697
1698
1699

iprint string from AT

1700 ;

1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712

SABLE JSR SB4BY ;move string descriptor into flp accu
H
;rrint BASIC strimg from Z22/223
»
5aB21 JSR SB6AG ;get text pointer inte Z22/2Z3
TAX isave string lemgth
LDY $00
IXX
BAB28 DEX ;decrenent length pending
BEQ BAAE7 sexit upon completion
LDA (Z22),¥ ;get next character
JSR SAB4LT ;print it on CMD output file
1NY ;advance pointer
CMP 50D ;1€ character prictsz wer & heturn
BNE BAB2E
JSR BAAES ;then do dummy instruction
JMP BaB28 jTepeat
;prinot a character on CMD output file
L]
SAB3E 1DA Z13 ;1f CMD output file is defaul:
BEQ BAB4Z ;print Cursor Right
LDA $20 jelse use space
LBY S2C ,5kip naxt Inscruclion
BAB42 LDA $1D :load Cursor Fight
JBY s2C ;skip neaxg iastruel?on
SAB4S LDA $3F ;load "7"
SAB47 JSR XE10C ,output 3 character
AND $FF ;and exit with flags corresponding
RIS ;to eriginal A
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‘\.

AB4D
AB4TE
ABSL
AB53
ABS5
ABS7
A£B59
ABSB
ABSD
ABSF
ABEZ
ABOS
ABGE
AB6B

AB6B
ABBD
ABBF
AB?2
AB74
ABT6
AB7B

ALTA

AB7B
ABTE
ABSO
ABS2
ABE5

‘'AEBE

ABBA
ARBD
ABBF
AB92
AB94
ABYG
AR9S8
AB9E
ABYD
ABAD

-ABAZ

ABAG

A511
FOL1
3004
AQTF
pOO&
AS3F
A4S0
853%
B43A
4COBAF
A513
FOO5
AZ1B
4C3T7A4

490C
AQAD
201EAB
453D
AG3E
8574
B4TB
£z

‘204683

c923
DO190
207300
209ER7
A%2C
20FFAE
8613
201EE1
A201
AD02
A900
8po102
4940
200FAC
AB13
DOL3
60

20%EB7
AS2C
20FFAE
8613
20lEEL
20CEAB
A513
20CCFF
A200
8613
60

1714
1715
1716
1717
1718
171%
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
1735
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1786
1767
1768
176%
1770
1771
1772
1773

;read errors

¥

JABLD LDA
BEQ
BMI1
LDY
BNE

BAB5S7 LDA
LDY

BABSE STA
STY

BABSF JMP

EAB62 LDA
BEQ
LDX
P

i
BABG6E LDA
LDy

JSR’

LPA
DY
STA
©8TY
RIS

zl1
BABS2
BABST
SFF
BABSB
Z3F
Z40
239
234
JAFOB
Z13
BAB6B
$18
JA437

<TADOC
>TADOC
SAB1E
Z3p
Z3E
Z7A
Z78

r
s"GET™ command

»

WAB7B JSR
CMP
BNE
JSR
JSR
LDA
JSR
5TX
JSR

BAB92 LDX
LDY
LDA
STA
LDA
JSR
LDX
BNE
RTS

»
3 INPUTE"

>

WABAS JSR
LDA
JSR
STX
JSR
JER

JABBS LDA

BABB7 JSR
LDX
STX
RTS

SB3AG
i

BAB92
X0073
SE79E

»
SAEFF
zZ13
XEL1E
$01
§02
$00
%0200+1
§40
SACOF
Z13
BABB7

command
SB7SE

'
SAEFF
13
XEIlE
SABCE
213
XFFCC
500
Z13

;skip if INPUT
;if GET
;set statement ¥ invalid

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

; STNTAX Error
;if INPUT and not default CMD file

ipolnt to FILE DATA message
;print error

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

;print message

;aove pointer to current statement

;into rurrent character pointer

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

;then get next character
;and next imteger value in X

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

;open device for input

;set pointer to end of line

;jset character string terminator
;jset code for GET

jinterpret data

;get CMD output file

3if not defaulr go reset it

;get next integer value Ip X

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

sopen device for input

;do Input

;get CMD file number

;degelect all devices

;set CMD file to defsult
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ABBF
ABC1
ABC3
ABCE
ABCS
ABCE
ABCE
ABD1
ABD3
ABD6
ABDS
AEDB
ARDD
ABED
ABEZ
ABE&4
ABE7

ABEA
ABED
ABEF
ABF1
| AEF3
AEF6

ABF9
ABFB
ABFD
ACO0
ACO3

ACD6
ACO8
ACOA
Acoc
ACOD
_ACOF
ACLY
AC13
AC15
. ACIB
AClA
Acle
ACLE
AC20
Ac22
AC24
AC26
AC28
AC24
acac
AC2F
AC31
AC33

1776
cez2 1777
DOOB 1778
20BDAE 1779
A93B 1780
20FFAE 1781
2021A8 1782
204683 1783
A92C 1784
8DFFO1 17853
Z0F9AB 1786
AS13 1787
FOOD 1788
20B7FF 1789
2902 1799
FOO6 1791
20B5AB 1792
4CF8AB 1793
1794
ADOOD2 1795
DOLE 1796
AS513 1787
DOE3 1798
20064% 179¢
4CFBAS 1800
180t ;
1802
1803
4513 1804
D006 1805
20454B 1806
203BAB 1807
4C60A5 1808
180%
1816
1811
AB4L 1812
AL42 1813
A998 1814
2C 1815
AS00 1816
8511 1817
8643 1818
8444 1819
208BB0 1820
8549 1821
B4sa 1822
AS7A 1823
ALT7B 1824
8548 1825
844C 1826
A643 1827
ALLS 1828
B674 1829
8478 1830
207900 1831
D020 1832
2411 1833
500C 1834

1775 ;"INPUT" command

;
WABEF CMP
BNE
JSE
LDA
ISk
JSR
SABCE JSR
LDA
STA
BABD6 JSR
LDA
BEQ
JSR
AND
BEQ
JSR
JMP

L]

BABEA LDA
ENE
iba
BNE
ISR
il

»
;get line

»

SABF9 LDA
BNE
JSR
JSR

BACO3 JMP

SABCE
SAFED

SAZFF
SAB2L
SB3A6

]
XOLFF
SABFY
Z13
BABEA
XFFB7
$02
BABEA
JAEBB3
JABF8

X0200
BACOD
13

BARD6
SA%06
BASFB

;j1f next character is a quote

;eet descriptor of literal prompt string

31f next character is not a “;"

;then SYNTAX Error
;print prompt string
;place a comma before input string

;get input line inte input buffer
;4if OMD file

3is not default

;and ST does not show’

;@8 Read Error

;Teset CMD file to default
;execute command DATA

;else 1f not a null line

;interpret data

31f null ijine and CMD file not default
;5kip null Iine

;get end of line .

iskip rest of statement

into input buffer

Z13

BACO3
SAB4S
SAB3B
SAS6Q

»
; "READ" command

’

wWACO6 LDX
LDY
LDA
-BY

BACOD LDA

SACOF STA
STX

JAC1S JSR

74l
z42
$98
$2¢
$00
Z11
Z43
Zh4
SBOSB
Z49
Z4A
274
Z7B
Z4B

| Z4C

Z43
Z44
Z7A
Z78
X0079
BACS)
zZ1l
BAC4)

;if CMD file = default
;print “7" on CMD file

iprint Cursor Right on CMD file
;g0 get sratement into input buffer

sget curreat DATA address into XY
;jeet READ code

;8kip next instruction

;for INPUT, set A to O

;save enfry mode

;save XY into temporary read pointer

;gather name & get pointer to variaple
istore pointer

;get current character pointer

;save it

iget teméorary-read pointer

juse 1t as current character pointer
;get current characrer

;1f end of statement, get next character
i1f GET mode

41




AC3S
AC3B
AC3B
AC3D
AC3F
ACLL
ACA3
ACAS
AC47
ACGA
ACAD
ACAF
AC51
ACT54

ACS6

ACS8
ACSA
ACSC
ACSD
ACSF
ACHL
ACHI
ACES
ACE7
ACE9
ACEB
AC6D
ACEF
AC71
ACT2
AC74
AC76
AC78
ACTA
aAc7C
ACTD
ACBO
ACB3
ACBS

ACBY
ACBC
ACSE
AC
ACH4
AC96
AC98
ACIA

ACID
AC9F
ACAl
ACA3
ACAS
ACAT
ACAY
ACAB
ACAD
ACEO
ACE2

2024E1
80002
A2FF
ADOY
frelils
3075
AS513
Doo3
2045AB
20F94B
8674
B47B
267300
240D
1031
2411
5009
E8
8674
ASOQ
8507
FOOC
8507
c922
FOO7
A93A
8507
a92C
18
8508
AS574
ALTE
6900
9001
ce
208DB4
20E2B7
20DAAY
4C91AC

20F3BC
ASQE
20C2A9
207900
F558
-F1n
FOC3
4C4DAB

ASTA
ALTB
8543
8444
AS4B
AbLC
857A
847B
207300
F02D
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
1880
1891
1892
1893
1894

BAC4]

BAC4A
BAC4D

BACS1

BACES

BACTY
BACT2

BAC7D

H
BACEY

JAC91

H
BACYD

JSR
STA

JSR

JSKR

BEQ

LDA
LDY

K8TA

STY
LDA
DY
STA
STY
JSR
BEQ
JSR

XE124
X0200
$FF
501
BACAD
BACBS

BACLA
SAB4LS
SADY9
Z74
zZ78
00673
Z0D
BACBS
11
BACHS

Z7A
500
zZ07
BAC71
207

BACT2

.

z07

zZ08
Z7A
Z7B
$00
BAC7D

SB4EBD
SB7E2
SA9DA
JACYl

SBCF3
ZO0E

$A9C2
X0079
F:a-U

BACSD
JAB4D

z74
Z7B
263
z4h
Z4B
240
274
Z7B
%0079
BACDF
SAEFD

;get a character from CHMD 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

sprint "7 on CMD file
;get new input line
;5tore pointer into current pointer

;get next pointer
;1f not a string varlable

;and GET mode

;okip character
:pet null as terminator

;1f string variable and READ or INPUT
;store chargeter as terminator
;1f not quote character

;store ":” as terminator

;jand “," as an alternative terminator
;skip initial quote 1f any

;get descriptor of string into flp accu
;move text pointer into current pointer
;assign to string ’

sconvert string into flp ace
;load integer flag :
;assign to integer or real
1get current character

Xjqfh ca ael rp fhihajeeh

;0T a comma

;else read error

;move curfen: character pointer

tjinto temporary read pointer

sjmove gpaved current character pointer
;to current character polnter

jget current character

;must be end of statement
jor a comma
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ACBS

ACBE
ACBE
ACRT
ACBD
ACHE
ACG1
ACC2
ACC4
ACCH
ACCT
ACCY
ACCE
ACCC
ACCE
ACCF
ACDLl
ACD4
ACD?
4CDS8
ACDA
ACDC

ACDF
ACEL
ACE3
ACES
ACE7

ACEA
ACEC
ACEE
ACFO
ACF2
ACF4
ACF6
ACFB

ACFB

ACFC
ADOC
AD1C

4C15AC

2006A9
(ol

A
D012
220D
c8
B17A
FO&C
c8
BLI7A
853F
cé
BLl7A
cg
8540
20FBAS
207900
A4
E083
noDC
4C51AC

A543
AbLh
4611
1003
4C27 A8

AQOO
Bl43
FOOB
AS513
DOQ7
ASFC
ADAC
4CLEAB

60

3F4558
3F5245
0Doo

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

BACBE JSR

BACDL JSR

K
BACDF LDA

»

BACEA LDY
1DA
BEQ
LDA
BNE
LDA
DY
IMP

BACFB RTS

jmessages

3
TACFC .BY
TAPOC .BY

-BY

Jacis ;1f 8o repeat read

SA906 ;1f end of line during READ, get index
;to end of statement and bump it
;jmeve last character

BACD1 ;Lf zero,

50D ;point to OUT OF DATA nmessage

(Z74),Y ;1f high of ptr to next statement zeXo
BAD32 ;fatel error

(Z74),¥Y ;move low byte of next statement
23F ;into DATA statement &

(Z74),Y shigh byte also

240

BABFR ;add offset to current character pointer
X0079 ;get currest character

$83 :1f not code for DATA

BACES ;go skip statement

BACS1 ;set READ pointer

243 ;at end of READ statement
Z44 ;get temporary read pointer
Z1l1 ;1€ GET or READ mode

BACEA

BAB2T 320 set READ pointer

$00 ;1f INPUT

{243),Y :must be end of line

BACFB

Z13 ;else, 1f CMD file = defaunlt
BACFB

<TACFC ;set AY to message EXRIA IGNORED
>TACFC
SABlE ;print message

used during READ
$3FI‘E]‘KI'T"RI'AI' l— I-G’- :‘0
$3F,"R,”E,"D,"0,” ,"F,"R,70,7H,
$0D,$00
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rr -

AD1E
AD20
AD22
AD24
AD27
AD29
AD2B
ADZE
AD30
AD32

AD35
AD36
AD37
AD38
AD3A
AD3B
AD3D
AD3F
ADAD
AD42
AD4S
AD46
AD4S
AD4B
AD4D
AD4F
AD52
ADS5

" ADS7

AD5SA
ADSB
ADSC
ADSF
AD6L
ADG4
AD66
AD69
ADGB
ADGE
AD7O
AD73
AD75

AD78
ADTS
ADTB
AD7C
AD7D
ADBO
ADB2
ADB4
ADST7

D00
ADOO
FOO3
208850
8549
BL4A
208443
FOOS
A204
4C37AG

A

BA

18
6904
48
6906
8524
68
A0D1
20A2BB
BA
BDO90L
8566
AS549
AbLA
206788
20008
ADOL
205DBC
BA

38
FDO901
FOL7
BDOFOL
8539
BD1001
853A
BD1201
857a
BD1101
8578
4CAEAT

BA
6911
Ad

9a
207900
csz¢
DOF1
207300
2024AD

1942 ;"NEXT" command

1943 ;

1944 WADLE BNE
1945 LDY
1946 BEQ
1947 SAD24 JSR
1948 BADZ7 STA
1949 STY
1850 JSR
1951 BEQ
1952 LDX
1953 BAD32 JMP
1954 ;

1955 BAD35 TXS
1956 TXA
1957 CcLC
1958 ADC
1959 PHA
1960 ADC
1961 STA
1962 PLA
1963 LDY
1964 JSR
1965 TS8X
1966 LDA
1967 S5TA
1968 LDA
1969 LDY
1970 JSR
1971 JSR
1972 LDY
1973 JSR
1974 Ts8X
1875 SEC
1976 SBC
1977 BEQ
1978 LDA
1979 STA
1980 LDA
1981 STA
1982 LDA
1983 STA
1984 LDA
1985 STA
1986 BAD75 JMP
1987 ;

1988 BAD78 TXA
1989 ADC
1990 TAX
1991 TXS
1992 JSR
1993 oME
1994 BNE
1995 JSR
1996 JSR

SAD24 ;1f no parameters

500 ;5et index pointer to variable

BAD27

SBO&B ;else gather name & get ptr to variable
249 jsave pointer

Z4A

SA3BA ;Ret corresponding FOR block

BAD35

S0A :1if not found,

JAL37 jerror NEXT WITHOUT FOR

;1f found remcve everything on top

$04

;get stack index of STEP value (+ 3)
$06
224

:save stack index of TO value (+ 9)
501 shigh order byte of stack polnter
SBBA2 ;restore flp aceu

iget top index
X010049,X ;get gign of STEP value (+ 8}

66 ;restore sign byte of flp accu
249

ZhA ;AY points to FOR variable

SBE867 ;add flp accu to # at AY

JBBDO :store flp accu into FOR variable
s01

SBC5D jcompare flp sccu to upper limit

;get top index

X010049,X ;if different from sign of STEP
BAD78 ’

X0100+15,%
239 ;restore statement # to start of loop
XOLO0+16,X
Z3A
X0100+18.X
Z7A ;Testore characrer ptr to start of loop
X0L00+17,X
Z7B
JATAE $}80 execute mext statement
$11 ;add 17 to stack poiunter
ito remove FOR block
xQ07T9 sget current character
T +1f a comma then execute next statedent
BADTS
X0073 ;else get mext character
SAD24 ;and go repeat NEXT statement

&k



1998 ;get next non-string value

1999 ;
ADBA Z09EAD 2000 SADSA JSR SAD9E ;Bet next value
2001 ;
ADBD 18 2002 SAD8D CLC jset string not wanted
ADBE 24 2003 .BY 524 ;skip next instructlom
2004 )
2005 ;check value to be string
2006 ;
ADSF 38 2007 SADSF SEC jset string wanted
2008 ;
2009 ;check value accoring to C flag
2010 ; :
AD90 2400 2011 SADSO BIT zOD ;test string flag
ADS2 3003 2012 BMI BAD97 ;1f net etring
ADD94 BOO3 2013 BCS BAD99 ;and string wanted, error
AD%6 60 2014 BAD96 RTS ;jelse return
2015 ;
AD97 BOFD 2016 BAP97 BCS BAD9G ;1f string and strinp wanted, return
ADY99 A216 2017 BADY9 LDX %16 ;1f string and string not wanted, index
ADSB 4C37A4 2018 * JMP JA437 ;TYPE MISMATCH and priat error
2019 ;
2020 ;evaluate expression
2021 ;
ADSE A67A 2022 SADYE LDX Z7A ;jdecrement character polinter
ADAO DOO2 - 2023 BNE BADAG
ADAZ C67B 2024 DEC Z7B8
ADAL C67A 2025 BADA4Y DEC Z7A
ADAG A200 2026 LDX $00 ;initial priority
ADAB 24 2027 +BY 324 ;skip next instruction
ADAY 48 2028 JADAY PHA isave ¢=> code
ADAA BA 2029 TIA
ADAB 48 2030 PHA ;jsave priority
ADAC AS01 2031 LDA 301 ;one slot on stack wanted
ADAE 20FBA3 2032 JSR Sa:. ;else error OUT OF MEMORY Error
ADB1 20B3AE 2033 JSR SAEB: ;get value of next operand in flp accu
ADB4 A900 2034 LDA $00
ADB6 854D 2035 STA 24D ;initial <=> code for mext diadic
ADRB 207900 2036 JADBS JSR X0079 ;get current character
ADBB 38 2037 JADBB SEC
ADBC E9B1 2038 SBC $B1 ;subtract code for >
ADBE 9017 2039 BCC BADD7 s;branch 1f lower than >
ADCOD €903 2040 P $03 .
ADCZ BO13 2041 BCS BADD7 ;or 1f higher than <
ADC4 €901 2042 CMP 501 .
ADCE 24 2043 ROL A jcompute bits for (=>
ADCT 4901 2044 EOR $01 ;bit 2 for <, 1 for = and 0 for >
ADCY 454D 2045 EOR Z&4D ;add to existing <=> code
ADCB C54D 2046 CMP ZAD ;1f bir added for the second time
ADCD 90661 2047 BCC BAEID ;then SYNTAX Error
ADCF 854D 2048 ~ STA 24D *
ADD1 207300 2049 JSR XGO073 ;get next character
ADD4 4CBBAD 2050 JMP JADBB ;and repeat
2051 3
ADD? AH4LD 2052 BADDT LDX Z4D
ADD9 BO2C 2053 ENE BAEO7 11if no {=> code
ADDB BO7B 2054 BCS BAESS ;then end at non—diadic character
ADDD 6907 2055 ADC 507 jdiadic index 0-6
ADDF 9077 2056 BCC BAESS .
ADEl 650D 2057 ADC 20D ;add string flag + carry
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N

ADE3
ADE3

ADES

ABEC
ADED
ADEF
ADFO
ADF1
ADF4
ADF6
ADF9
ADFA
ADFD
ADFE
AEOO
AEQ2
AEQ3
AEDS
AEO7
AEQS
AEOA
AEDB
AEOD
AEQF
AELL
AEL3
AE1S
AE17
AElS
AELC
AELE

AE20
AE23
AE24
AE27
AE28
AE2B
AE2D

AE3Q

AE33
AE3S
AE38
AE3Y
AE3A
AE3C
AE3E
AEJF
AE4L
AE42
AEL2
AELE

Dpoo3
4C3DB6

69FF
8522
OA
6522
AB

68
DeBOAC
BO&T
20BDAD

B982A0
48
B981AD
48
2033AE
AS&D
4CAZAD

4COBAF

A566
BEBOAD
AB

68
8522
E622
68
8523
98

48
201BBC
AS65

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

H
BADEE ADC

BADFO FLA

BADFY9 PHA
JADFA JSR

BAEOG7 LSR

BAEIl DEC

BAEL9 CMP

2091 ;
;recursive entry for evaluation of expressinns

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

E )

SAE20 LDA
FHA
LDA
PHA
JSR
LDA
JMP

i
BAE30 JMP

BADES
JB63D

$FF
z22
A

22

TADBO,Y
BAESD
SADSD

SAE20

Z4B
BAE19

BAESE
BAEGE
Z0p

A

274
BAELLl
Z7B
274
518
Z4D
BADFO
TAO80,Y
BAE66
BADFY

TAOB0+2,Y
TAOS0+1,¥
SAE33

Z4D

JADAY

JAFOS

;gave rounded value

H

SAF33 LDA
LDX

SAE38 TAY

JAE43 JSR

266
TA080,Y

222
z22
z23

SBC1E
z65

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

1make index 0-6 again

i* 3

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

;save priority again

;recursive call to evaluate expression
srestore priority again

;restore index of current diadic

:1f at end

;and priority = 0

;80P

;else apply

;get string flgg

;add to <> code

;decrement character pointer

;get index (3*9)

;save <=> code

;and go check priorities

s1f true diadic, compare priorities
;1f stacked priotrity higher, apply it
;else repeat

;save poluter to routine for diadic

;save rounded value of left operand
;get <=> code
;and restart evaluationm

;print SYNTAX Errvor
of left operand
sget sign of flp accu

sget priority of diadic

;save return address in 222/223

;save sign of flp acen
;round flp accu
;save flp accu on stack
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AE4B
AE4L9
AE4B
AE4C
AE4E
AE4F
AE51
AE52
AES4
AES5

AESS
AESA
AESB
AESD
AESF
AE6L
AEGL
AE66
AE6?
AEGS
AE6A
AEGE
AE6D
AEBE
AE70Q
AE7L
AE73
AE74
AE76
AE77
AE79
AETA
AE?C
AE7E
AEBO
AES2

48
AS64
48
A563
48
A562
48
A561
48
6C2200

AOFF
68
F023
C964
FOO03
208DAD
B44B
68
4A
8512
68
8569

856A

8568
68
856¢C
68
856D
68
8§56E
4566
856F
A561
60

2118
2119
2120
2121
2122
2123

T 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

JMP

264

. 263

262
z61

(z22) ;return to caller

;apply diadic operator ' .

L4

BAESS
BAESB
BAESD

BAE64
BAEGG

LDY
PLA
BEQ
cHP
BEQ
JSR
STY
PLA
LSE
STA
PLA
STA
PLA

~STA

BAESBO

PLA
STA
PLA
STA
PLA
STA
PLA
5TA
EOR
STA
LDA
RIS

SFF 3at expression end, set negative index
;restore diadic priority from stack

BAEBC ;1f zero, stop

564 ;1f not priority of <=)

BAEGS

SADED ithen TYPE MISMATCH 1f string

Z4B ;save Ilndex of current diadic
jremove string flag

A .

Z12 ssave <=> code for <{=> rgutine
jTestore left operand

6% jto second flp accu

26A

Z6B

Z6C

Z6D

26E

266 iExclugsive OR of both signs

Z6F :

261 ;jTeturn with A = exponent of result
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()

AES3

AEB6
AESS
AEBA
AESD
AESF

AE92
AESS
AE97

AE9A
AESC
AE9E
AEAD

AEAB

AEBL
AEB3
AEBS
AER7
AEBY
AEBB
AEBD
AEBF
AEC1
AEC3
AECS
AECH
AECY

AECC
AECE
AEDO
AED2

6COAD3

AS00
850D
207300
BOO3
4CF3BC

201381
9005
4C2BAF

CIFF
DOOF
A9AB
ADAE
20A2BB
4CT300

82490F

C92E
FODE

FO58
C9AA
FOD1
€922
DOOF
ASTA
ALTB
6900
9001
c8
2087B4
4CE2R?

C9A8
poOL3
AC18
D033

2158
2159
2160
216l
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193

. 2194

2195
2196
2197
2198
2199
2200
2201
2202

SAEBY IMP (X0304) sget arithmetic element {normally AE86)

;get arithmetic element inte flp accw
H
LDA $00 ;set string flag to not strimg
STA ZOD _
BAESA JSR X0073 ;get mext character
BCS BAE92 ;if numeric,
BAESF JMP SBCF3 ;gather number
H
BAE9Z JSR SB113 ;check for alphabetic character
BCC BAESA
JMP JAF28 ;1f so, get value for variable
’
BAE9A CMP SFF ;1f code for FIL
BNE BAEAD .
LDA {TAEAS ;let AY point to value for P1
LDY D>TAEAB
JSR SBBA2 :load vglue into flp sccu
JMP 0073 ;get next charcter
H
;f1p value for PI

TAEAS .BY $82,549,$0F,5DA,$AL

BAEAD CMP ~. s1f decimal point
BEQ BAESF ;gather mumber
CMP SAB ;1f minus sign
BEQ BAFOD ;do recursive get value
CMP SAA sif plus
BEQ BAEEBA ;ignore
P ~" ;if quote
BNE BAECC
SAEBD LDA Z7A ;get pointer to first char of string
1LDY Z7B ’
ADC 500 sinto Y
BCC BAECE
INY
BAEC6 JSR SB487 ;get ptr to desc of constant string
JHP SBVE2 ;eet current ptr after string
]
BAECC CMP SA8 s1f NOT
BNE BAEE3
LDY $18 ;set Index for NOT
BNE BAFOQF ;80 recursive get value
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AED4
AED7
AEDS
AEDE
AEDC
AEDE
AEEQ

AEE3
AEES

AEEA
AEEC
AEEE

AEF1
AEF4

AE¥7
AEFS
AEFA
AEFC

AEFF
_ AF01
AFO3
AF05

AFQB
AFOA

AFOD

AF10
4F11

AFl4
AF15
AFL?
AF19
AF1B
AF1D
AFLF
AF21
AF23
AF25
AF27

20BFB1
AS65
49FF
AB
AS64
49FF
4C9iR3

€9AS
D03
4CF4B3

C9B4
9003
4CATAF

20FAAE
209EAD

A92%
2C
A928
2c
A92C
ADOD
D17A
D0o03
4C7300

A20B
4C37AL

38

4564 .
E900
AS65
ESAQ
9008
A9AZ
ES64
A9E3
E565

2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225

2226 ;
icheck and skip characters

2227
2228
2229
2230
2231
2232
2233
2234
2233
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261

;monadic "NOT™ comma
T
WAED4 JSR SBIEF

LDA 265

EQR SFF

TAY

LDA 264

EOR $FF

JMF JB391

3

BAEE3 CMP SAS
BNE BAEEA
JMP JB3F4

BAEEA CMP $B4
RCC BAEFL
JMP JAFA7

BAEF] -JSR SAEFA
JSE SADY9E

SAEF7 LDA )

+BY §2¢
SAEFA LDA ~(

-BY $2¢C
SAEFD LDA -,
SAEFF LDY 500

CMP (2Z7A),Y

BNE JAFOS

JMP X0073

H
JAFOE LDX SOB
JMF JA437
H
jrecursive get value

BAFOD LDY %15
BAFOF PLA

PLA

JHMP JADFA

H
;check variable poin

Il

SAFl4 SEC
LDA Z64
SBC $00
LDA Z65
SBC $SA0
BCC BAF27
LDA $A2
SBC 264 a
Lba SE3
SBC 265

BAF27 RTS

nd

;convert flp to integer

;get complement of low byte into A
iget complément of high byte in A

iconvert integer to flp

icontinuation of GET cperand

;1f FN

jexpand function

i1f code for SGN or higher
;g0 apply function

;SYNTAR Error if no "(™ present
;evaluate expression

jcheek for )"

;skip next instruction

jcheck for ("

;8kip pext instruction

;cheek for ","

scheck for code in A

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

;else get next character and return

;point to SYNTAX Error message
ipriot message

sset index for -
iTemove own return address

jdo pseude diadjc

ter range

;exlt with C clear if pointer < $A000

iclear C if $E342 < pointer
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AFZ8
AFZB
AF2D
AF2F
AF31
AF33
AF35
AF37
AF39
AF3B
AF3E
AFAG
AF42
AF44
AF46
AF48
AF4B
AF4D
AFAE
AF50
AF52
AF5&
AF56
AF59

AF5C

AFSD
AFSF
AF61
AF63
AF63
AF66
AF67
AF69
AFGA
AF6B

" AFGE

AFT1
AF73
AF75
AF77
AF79
AF7/B
AFIE
AF7F
AFB1

2088B0
8564
8465
AGLS
ALGE
AS0D
F026
AZ00
8570
2014AF
801c
EO054
D018
coco
D014
2084AF
B45E
88
8471
ADOG
845D
A024
206BBE
4CE6FB4

60

240E
100D
AOOD
B164
AL

cs8
Bl64
A8

8A
4C91B3

2014AF
902D
E054
DO1B
c049
D025
20B4AF
98

AR KO
4C4LFRC

2263 ;get value of variable

2264 ;

2265 JAF28 JSR
2266 STA
2267 STY
2268 LDX
2269 LDY
2270 LDA
2271 BEQ
2272 LDA
2273 STA
2274 JSR
2275 BCC
2276 CPX
2277 " BNE
2278 CPY
2279 BNE
2280 J5R
2281 STY
2282 DEY
2283 STY
2284 LDY
2285 STY
2286 LDY
2287 JSR
2288 JME
2289 ;

2290 BAF5C RTS
2291 ;

2292 BAFS5D BIT
2293 BFL
2294 LDY
2285 LbA
2296 TAX
2297 INY
2298 LDA
2299 TAY
2300 TXA
2301 JMP
2302 ;

2303 BAFGE JSR
2304 BCC
2305 CPX
2306 BNE
2307 CPY
2308 BNE
2309 JSR
2310 TYA
2311 LpX
2312 JMp

SBOSB
264
65
Z45
246
z0D
BAF3D
500
z70
SAFl4
BAF5C
T
BAF5C
5C9
BAFS5C
SAFB4
Z5E

z71
$06
Z5D
524
SBEGS
JB4EF

ZOE
BAFGE
$00
{Z64),Y

(264),Y

JB3%1l

SAFL4
BAFAD
T

BAF92
‘1

BAFAQ
SAFB4

$A0
JBCAF

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

;get name of variable
;1f mot a string

;g0 check for integer amd flp

scheck for pointer < $A000 or » $E342
;yes, return :

;1f first character of veriable not T,
jreturn

;1f second character = "I§”

;get time in flp accu

jclear exponent base 10

;initialize ocutput index
;and # of digits before decimal point

;eet table index for time converéion

sconvert flp to strinmg
;get description of striog into flp accu

;1f integer variable

;get iateger value in AY

;convert integer to flp

;1f not normal wvarlable

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

;5et exponent
;6ign and guard bits
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AFB4
AF87
AF8S
AFEB
AF8D
AFBF
AF91

AF92
AF94

AF98
AF9A
AF9D

AFAQ
AFA2
AFA4

AF A7
A¥AB
AFAS

AFAD
AFAF
AFBl
AFB4
AFB7
AFBA
AFED
AFEE
AFBF
AFC1
AFC2
AFCa
AFCS

AFCE.

AFC7
AFCA
AFCB

AFCD
AFCE

AFD1
AFD4
AFD5
AFD6
AFDS
AFDR
AFDE
AFEQ
AFE3

20DEFF
8664
8463
8565
ADOD
8462
60

E053
DOOA
€054
D006

20B7FF.

4C3CBC

AS64
AL63
4CAZBB

0A
48

207300
EOBF
9020
Z0FAAE
209EAD
20FDAE
208FAD
68

AA
AS65
48
A564
48

8A

48
209EB7
68

AB

8A

48
4CDGAF

20F1AE
68

A8
BYEAY9F
8555
BSEB9F
8556
205400
4C8DAD

in flp accu

XFFDE
z64
Z63
z65
$00
262

;s fetch time

;store time

to get value of variable

°s
BAFACQ
“T
BAFAQ
XFFB7
JBC3C

264
65
SBBAZ

;apply function

2314 ;get time
2315

2316 SAFB& JSR
2317 STX
2318 STY
2319 STA
2320 LDY
2321 STY
2322 RTS
2323 ;

2324 ;continue
2325 ;

2326 BAF92 CPX
2327 BRE
2328 CPY
2329 BNE
2330 ISR
2331 IMp

. 2332 ; .

2333 BAFAC LDA
2334 LbY
2335 JHP
2336 ;

2337

2338 ;

2339 JAFAT7 ASL
2340 PHA
2341 TAX
2342 JSR
2343 CFX
2344 BCC
2345 JSR
2346 JSR
2347 JSR
2348 JSR
2349 FLA
2350 TAX.
2351 Lba
2352 PHA
2353 LDA
2354 FHA
2355 TXA
2356 PHA
2357 JSR
2358 FLA
2359 TAY
2360 TXA
2361 PHA
2362 JMP
2363 ;

2364 BAFD1 JSR
2365 PLA
2366 TAY
2367 JAFD6 LDA
2368 STA
2369 LbA
2370 STA
2371 JSR
2372 JHP

A

X0073
$8F

BAFD1
SAEFA
SADSE
SAEFD
SADBF

Z65

64

SB79E

JAFD6

BAEF1

X9FEA,Y
Z55
X9FEA+L,Y
z56
X0054
SADBD

;1f first character is §
;and second character is T

jget status word - —
;move signed # from A into flp accu

;for normal variables, put pointer in AY

;loed flp accu from AY

;index byte * 2
;save index

;get pext character
31f function with more than 1 parameter

joext character must be "("
;evaluate expression

;jnext charscter must be ™ ,7
jresult must be a string value
;restore index

;save polnter to description on stack

;save index again

;get next integer value into X -
;restore index L
;index in ¥

;jsave lateger parameter

;get value in parenthesis
jrestore index

;get pointer to function routine
;into 255/2Z56

sperfora function
;return with correct string flag

S5t



™

AFEG
AFEB

AQFF

ADOO
840B
20BFB1
AS64
4508
8507
AS565
450B
8508
20FCEB
20BFBL
ASHS
4508
2508
4508
AB
AS564
450B
2507
4508
4C91B3

2374 ;"OR"

2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2:sC
2391
2392
2393
239
2395
2396
23%7
2393
2399
2400
2401

command

WAFE6 LDY §$FF

-BY

52C

i
:"AND™ command

»

WAFE9 LDY $00

STY
JSR
LDA
EOR
STA
LDA
EOR
STA
'38I
JSR
LDA
EOR
AND
EOR
TAY
LDA
EOR

EOR
JMP

Z0B
SBLBF
Z64
ZOB
207
265
ZO0B
208
ETIRC
SB1BF
265
Z0B
Z08
208

264
Z0B
z07
208
JB39l

;set parameter £o complement operands
;:skip next imstruction

;set no complement of operands
;store the parsmeter

;convert lefr operand to imteger
:get high byte

scomplement 1f OR

;save Tesult

;get low byte

scomplement if OR

:save result

Timeve teccrc iy IYTANS YA RN T B I 4 51
;convert righf operand to integer
;get low byte

;complement £f OR

;AND with left operand
jcoaplement if OR

;save result

;get high byte

;complement 1f OR.

;AND with other operand
scomplement 1f OR

;convert integer from AY to flp accu
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BO16
BO1%
BO1B
BOL1D
BO1F
BO21
BO23
BO2S
BO27
BOZA
BOZB

BO2E
BO30
BO32
BO34
BO37
BO39
BO3B
BO3D
BO3F
BO41
BO44
8046
BO48
B04Y
BO4A
BO4C
BOAE
BO50
BOS2
BOS4
8056
BOSS
BOSA
BOSE
BOSC
BOSD
BOSF
BO61
BO63
BOB4
BO66
BO68
BOBA
BOSC
BOGE
8070
BO72
BO73
BO74
BO75
BO77
BO79
BO7B

2090AD
BO13
ASHE
097F
256A
B364
A969
ADGO
205BBC
AA
4C61B0

A%00
B50D
CH4D
20A6B6
8561
8662
8463
A56C
AL6D
20AAR6
B6EC
846D
AA
38
E561
FOO8
A901
9004
AGGL
A9FF
8566
AQFF .
E8
c8
CA
Doo7
AB66
300F
18
900¢
B16C
D162

‘FOEF

A?FF
BOO2
AZ01
E8
8a
2a
2512
FO02
ASFF
4C3ICBC

2403 ;7(=>" command

2404

2405 WBOL6 JSR SADSO

2406
2407
2408
2409
2410
2411
25412
2413
2414
2415
2416 ;
2417 BBOZE
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430

2431

2432
2433
2434
2435
2436
2437 BBOSH
2438
2439
2440 BBOSR
2441
2442
2443
2444 JBOGL
2445
2446
2447 BEOG6
2448
2449
2450
2451
2452

. 2453 BEOT2

2454
2455
2456
2457
2458
2459 BBO7B

BCS
LDA
ORA
AND
STA
LhA
LDY
JER

BMI

BCC
Lba

BEG

LDX
BCS
LDX
INX
TXA
ROL
AND
BEQ
LDA
JMP

BBO2E
Z6E
$7T
26A
z64
<Z69
>269
SBCSB

JBO61

$00
Z0D
24b
SB6AG
Z61
z62
263
Z6G
Z6D
SB6AA
Z6C
26D

z61
BBO56
s0l
BBOS6
z61
SFF
Z66
SFF

BBOG6
266
BBO72

BEO72
(26C),Y
(262),Y
BBOSE
SFF
BBO72
501

Z12
EBO7R8
SFF
JBC3C

;check value of A
;1f string, go compare strings
;include sign bit

;into byte 1
iof fraction of second flp accu

;set AY to second flp accu
jeompare AY with flp accy
;save result of comparisen
jcheck with <=> code

iteset string flag
;also remove saved string flag
;de~allocate temp. string (right op)

iget text pointer of left operand

;de-allocate temp. string (left op)
;save text pointer

;save length of left operand

;compare lengths (lefr-right)
i1f equal, A=)

;set A to 1

;1f left operand lomger,

;get length of shorter string
;and set A to -1

;save sign of left-righe

;set start index into strings

;point to next character

;1f more characters, compare
;1f not, restore sign of lefr-right

iset correct C bit
3 JMP
iget character from left string

;compare to character from right string

;1f equal, repeat
3X = -1 if chatacter from left higher

;X = 1 if character from left lower
3X =0, 1 or 2 for left > = ¢
L]

;jconvert to 1, 2 or 4

imask with <=> code

i1f zero, result = falge (0)

:1f non-zero, result = true (-1)

;g0 get sigoed # from A into flp accwu
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BO7E
3081
B082
BOES
BOBE
BOBA

BO8B
BOBD
BOSO
BO92
BO94
BOS7
BO94A
BOSC

BO9F
BOAL
BOA3
BOAS
BOAS
BOAA

BOAF
BOBO
BOB3
BOBS
BOBS
BOBA
BOBC
BOBE
BOCO
BOC2
BOCS
BOCE
BOCS
BOCA
BOCC
BOCE
B0DO
BOD2
BOD4
BODS
BODY
BOD8
BODB
BODD
BODE
BOEO
BOE2
BOE4

BOE?
BOE9
BOER
BOED

20FDAE

209080
207900
DOF&4
&0

4200
207900
860cC
8545
207900
201381
BOD3
4COBAF

A200
860D
B6OE
207300
9005
2013B1
9008
AA
207300
90FB
2013B1
BOFH
924
D006
A9FF
850D
D010
€925
Dol3
A510
»oDO
A980
850%
0545
8545
8A
0980
AA
207300
8646
38
0510
E9238
D003
4CDLE)

AGOO
3410
AS2D
A62E

2461 ;"DIM™ command

2462
2463
2464
2465
2466
2467
2468
2669
2470
2471
2472
2473
2474
2475
24746
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2456
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510

2511,

2512
2513
2514
2515

2516

2517
2518
251¢9
2520

BBOTE
w081

’

JSR
TAX
JSR
JSR
BNE

SAEFD

SBO9O
X0079
BBOTE

RIS

1get name

SBOSB

S$BO90
5B092

BBO9C

*
BBOYF

ERDAF
BBOBC

BBOBA

BBOCA

BBOD4

BEODE

BBOE?

LDX
JSR
STX
STA
JSR
JSR
BCS

STA

JSR
STX
SEC
ORA
SBC

LY
STY

LDX

;SYNTAX Error 1f not 7,

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

and pointer to a variable

$00
%0079
zocC
245
X0073
$B113
BBOSF
JAFDS

$00
Z0D
ZOE
X0073
BBOAF
SB113
BBOBA

00673

BBOBO
SB113
BBOBO
°$
BBOCA
SFF
Z0D
BROD4
“%
BEODB
Zi0
BBO9C
$80
Z0E
Z45
Z45

$80

X0073
46

210
BBOE?
3B1D1

$00
z10
22D
Z28

;get code for ref, not declaratlon
;get current character

;set reference/declararion flap
;store first character cf name
;get current character

11f mot alphayetic

;then SYNTAX Errtor message
;set flags

;to pot etring

sand oot integer

;get next character

;1f numeric

;jor alphabetic

;save second character in X
;get next character

juntil first ooo-numeric character
;not alphabetic

;if terminator is “§57

;then set flag for strings
:4f terminator is 17

;and integers not allowed
jthea SYNTAX Error

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

;add bit 7 to 2ad char of name
;for both string and lateger

;2et next character
;save gsecond character name

;1f arrays sllowed
sand next 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
B1O4
B106
B108
B109
BLOA
B1OC
B10OE
B110
Bl11

B1i3
B113
Bl17
E119
BllA
BllC

BL1iD
BLIE
BLLF
B2l
B123
B125
B127

B128
EBl2A
Bl2C
B12E
B130
B132
R134
B136
Bl38

" B13B
B13D
B13F
Bl41
B143
BL45
B147

8660
B55F
E430
jelelel]
C32F
F022
AS45
D15F
D008
A546
cs8

D15F
FO7D
88

18

ASSF
6907
90E1
EB

boDC

941
3005
E95B
38
E9AS
60

68
48
C92A
po0s
A913
AQBF
60

AS45
ALGE
C954
DGoB
coce
FOEF
C049
D003
4COBAF

€953
DOO&
CO54
FOF5
AS2ZF
AL30
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
o
BEQ
BBOFE LDA
cMP
BNE
LDA
INY
CMP
BEQ
DEY
BBLO9 CLC
LDA
ADC
BCC
I
BNE

sreturn with C=) if
sreturn with C=0 if

L]

SBI13 CMP
BCC
$BC
SEC
SBC

BBLIC RIS

svariable

»

BBL1D PLA
PHA
o
‘BNE

BB123 LDA
1Y
RTS

BB128 LDA
LDY
o
BNE
cPY
BEQ
CPY
BNE
BB138 JMP

r

BBL3B CHP
BNE
CPY
BEQ

BE143 LDA
LDY
STA

260
Z5F

z30
BEOFB
22F
BEL1D
245
(Z5F),Y
BBL0Y
246
(Z5F),¥
BB1B5

Z5F
$07
BBOF1

BBOEF

check character in

A
BBlIC
“ZH1

$AS

not found

$2A
BR128
$13
$BF

Z45
Z46
T
BB13B

BB123

BB13B
JAFO8

°s
BB143

BB138
Z2F
230
Z5F

;if at end of pane table

sthen variable not found

:1f nawme watches

;then variable found

;set AX to entry + 7
icontisue search
A

alphabetic
not

;1f character < "AT
;return with C = 0
;1f character > "Z" then C =

;else Teturn with C=1

;4if low byte of return address = $24
(1f called from GEY VALUE OF VARIABLE)

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

;1f name = TI§

sTeturn with dummy value
31f pame=~TI1

;then SYNTAX Error

;if name=S5T

jthen SYNTAX Erxor
;set AY to poilunter to end of name table

;and save a5 start of Input for move
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B149
Bl4B
Bl4D
B14F
151
B153
B154&
B156
B158
B159
B15B
B15D
B160
Bl62
Bl64
B165
B167
B169
B16B
Bl6D
B16F
B170
B172
B174
B176
B177
B179
Bl7A
Mrc
B17D
B17F
Bl80
B182
B182

BI83
B187
El88
B18A
B18C
B1SE
B1BF
B191
B193

8460
AS531
432
8554
8458
18
6307
9001
cB
8558
8459
20BBA3
A558
A459
ce
852F
8430
ADOO
AS45
915F
ca
AS546
915F
ASQ0
c8
915F
c8
915F
c8
915F
c8
915F
c8
915F

AS5F
18

6902
A460
%001

8547
8448

2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626

STY
LDA
LDY
STA
STY
CLC
ADC
BCC
pa g
BBL59 STA
STY
JEBR
LbA
LbY
INY
STA
STY
LDY
LDA
STA
Iy
LDA
STA
LDA
INY
STA
INY
STA

;variable

L 4

BB185 LDA
CLC
ADC
LDY
BCC
INY

BB1BF STA
STY
RIS

z60
D1
z32
254
Z5B

$07
BB15Y

z58
59
SA3B8
z58
z5%

22F

Z30

$00

245
(Z5F),Y
246
(25F),Y
500
{(Z5F),Y
{(Z5F),Y
(25F),¥
{Z5F),Y
(25F),Y
found
Z5F

$02

260
BB18F

z47
Z4B

sAY=pointer to end of array area

sadd 7 to pointer for one entry

;into polnter to end of output for move
;check for npace.and move bytes
;AY=beginning of output area

;for move routine

jmove toO poinEer to end of name table
;store first byte of name in byte O

jatore second byte of nsme im byte 1

;clear bytes 2-6 (value)

sreturn pointer to entry
splus 2

:in variable address and AY
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B194
B196
B197
B199
B198B
Bl19D
B1SF
BlAOD
B1A2
BlA4

B1AS

BlAA
BlAD
BlAF
ElBl

B1B2
B1B5
B1B3
B1EB
B1BD

B1BF
Bl1Cl
BlC3
B1CS
BICY
B1CH
B1CC
BLCE

A50B
0A

6905
655F
ALE0
9001
c8

8558
B45%
60

$08000

20BFRI

A4B5
60

207300
209EAD
208DAD
AS66
300D

AS61
€990
9009
A9AS
ADB1
205BBC
DO7A
4CI9BEBC

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

jcompute polnter to array body

»

SB194 LDA Z0B ;get # of dimeasions
ASL A H:
ADC 505 ;add fixed .overhead
ADC Z5F ;add low byte of array pointer
LDY Z60 ;get high byte of array pointer
BCC BBLAD ’
INY. sincrement if carry

BE1AD STA Z58 ;6ave poloter to body of array
STY Z59
RTS

¥

;f1lp number for conmversion to integer

%BIAS -BY $90,580,500,500,500

»
;jtoutine to convert floating point aumber to fixed point

JSR SB1BF jconvert flp to fixed point
_ LDa Z64
LDY 265 ‘jreturn with value in AY
RTS
¥
jconvert value from statement into integer
r .
5B1B2 JSR X0073 iget next character
JSR SAD9E ;get value from statement
SB1B8 JSR SADBD jcheck for non—-string
LDA Z66 ;if flp accu negative,
BMI BBICC 3 ILLEGAL QUANTITY Error
»
jconvert flp number to integer
L]
SE1BF LDA 261 ;get exponent
CMP 590 11f € 16
BCC BEICE jeonvert
LDA <TBLAS ;let AY point to flp value -32768
LDY >TBLAS
JSR SBCSB jcompare AY to flip accu
BELCC BNE JB248 ;if not >, ILLEGAL QUANTITY Error
BBLICE JMP SBC9B jconvert flp accu to 4 byre integer
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B1D1
B1D3
ElD5
B1D6
Blpd
B1DY9
BLDE
BlDC
B1DD
B1DF
B1EO
BLE2
BlE3
BIEG
BlE7
B1ES
B1EA
* B1EC
B1ED
BlEE
B1EF
B1¥2
B1F3
B1F6
B1F7
BLF9
B1FC
BITE
B201
B202
B205
B207
B209
B20B
B20Z
B20F
B211
B212
B215
8216
B218
B21lA
B21C
BL1E
8220
B222
B224
B226
B228
B22A
B22C
B22D
B22F
B231
3233
B235
8237
B238

AS0C
050E

A565
900101
cB
207900
c92C
FOD2
8408
20FTAE
68
850D
68
B50E
297F
830C
A62F
A530
865F
£560
€332
DO0&
E431
F039
ACOQ
B15F
c8
€545
DROG
AS4b
DL5¥
FO16
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
2657
2698
2699
2700
7
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

.
»

JBlbl

BBIDB

BEZ1C

BB228

BB237

LDA
ORA

Z0C
Z0E

z0D

$00

Z46
Z43
SB1B2
Z45

256

%0102,X
X0101,X

264
X0i02,X
265
X010t.x

X0079

E]
BELDE
Z0B
SAEF7

20D

ZO0E
$TF
z0¢
Z2F
z30
Z5F
260
232
BB228
z31
BB261
$00
(25F),¥

Z45
BB237
246
(Z5F),Y
BB24D

(25%),1

;save reference fleg
;and integer flag

;save string flag

;initialize count # of dimensions
;save count

;6ave second character of name

;save first character of name
jconvert value from statement to Integer

jreatore first character of name
jrestore second character of name

iYestore count
sget srtack pointer

:move saved flags to top of stack

;save array index in thelr place

;increment dimension pointer
iget current character

S & Jali

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

sTestore string flag
;restore integer flag
;and reference flag

;AX = pointer to array area

ssave in temporsry pointer

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

;get firat character of name

3if equal

;and second character of name also
sthen array found

;get low byte of length
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-

B234 18
B23B 655F
B23D AA
B23E CB
B23F BL5F
B241 6560
B243 90D7
B245 A212
B247 2C

B248 A20E
B24A 4C37A4
B24D A213
B24F AS0C
B251 DOF7
B253 209431
B256 AS0B
B258 AQODL
B254 D15F
B25C DOE?
B25E 4CEABZ

2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751

BB245

Jn248
BBZiA
BE24D

LDA

BNE

Z5F

{2Z5F),Y
260
BB21C
$12

$2¢

$0E
JAG37
$13
zoC
BB24A
SB194
ZOB
$04
(25F),Y
BB245
JB2EA

iadd to array pointer
;and save result in X

;get high byte of length

;jadd to array pointer

;repeat 1f hot overflow

;point to BAD SUBSCRIFT Exror message
;skip next iostruction

spoiont to ILLEGAL QUANTITY Error message
sprint message

spoint to BAD SUBSCRIPT Exrror message

3if declarstion

;then fatal error

jcompute polnter to array body

;1f actual # of dimensions .

;oot equal to declared #

stheu error
;elpe.compute array reference
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B261
B264
B267
B269
B26EB

.B26D

B26F
B271
B273
B274
B275
8277
B279
B27B
B27C
B27D
B27F
B2B1
B282
B283
B284
B286
B288
B28A
B28C
B28E
BI8F
B290
B292
B293
B294
B2%6
B297
B299
B29A
B298
B29D
B2AO

B2A4

‘BZAS

B2AB
B2ZAA
B2AC
B2AE
B2B0
B2Bl
BZB2
B2B4
B2B6
B287
E2B9
B28C
B2BE
B2CO
B2C2
B2C4
B2CH

2094B1
2008A4
ADOO
8472
2205
AS45
S15F
1001
CA
cB
AS46
915F
1002
ca
CA
8671
ASOB
c8
cs .
c8
915F
A208
A900
250C
5008
68
18
6901
AA
68
6900
c8
915F
c8
as
915¥
204CR3
8671
8572
A&22
C60B
DODC
6559
BOSD
8559
AB
Ba
6558
9003
cs8
FQ52
200844
8531
8432
A900
E672
A&T1
FOO5

2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763

12764

2765
2766
2767
2768
2765
2770
2771
2772
2773
2774
2775
2776
2777
2778
2719
2780
27181
2782
2783
2784
2785
2786

. 2787

2788
2789
2790
2791
2792

2793

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

;allocate

3

BB261 JS5R
JSR
LDY
STY
LDX
LDA

BB274 1INY

ﬁBZTD STX

BE286 LDX

cLc
ADC
TAX
PLA
ADC
BR296 INY
STA
INY
TXA
STA

. JSR
5TX
STA
LDY
PEC
BNE
ADC
BCS
STA

BE2B$ JSR

BEQ

array

SB194
SA408
$00

z72

$05

Z45
(Z5F),Y
BB274

246
(Z5F),Y
BB27D

271
z0B

(25F),Y
$0B
$00 .
z0C
BB296

$01

$00

{25F),%

(2Z5F),Y
SB34C
z71

z72

z22

z0B
BB286
259
BB30B
259

258
B82B9

BR30B
SALOB
231
z32
$00
Z72
71
BB2CD

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

sinftialize high byte of length
:set length per element

iget first character of pame
sinto + O of array header

;1f integer

:adfust length per element

;move second character of name
slnto + 1 of array header
s1f integer or string

scorrect length per element
;set initial low byre of length
smove # of dimenslons

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

31f declaration
iskip ,
jelse get limit from stack

;add 1 for element # O

ilimit into AX
;move limit Imto next byte of header

ilow byte also
;AX = ledgth * limit

isave ilnto length

;Testore index into array header
;decrement # of dimensions

;Tepeat until done

;add high byte of length to body pointer
;4f overflow, OUT OF MEMORY Error

;save pointer to end of body

salso in Y

;add low byte of length to body pointer
iif overflow '

jincrement high byte

31f overflow, OUT OF MEMORY Errxor
;check array area for overflow

;set nev end of array area
;get length

s1f low byte of length mot zexo
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B2CB
B2CY
B2CEB
B2CD
BZCF
B2D1
B2D3
B2D5
B2D6
B2D8
E2DA
BZDC
B2DE
BZED
B2EL
B2E3
B2ES
B2E7
B2ES

BZEA
BZEC
BZEE
B2FO
B2F2
BZF4
B2F5
BZF6
B2F7
B2FY
B2FA
B2¥C
B2¥E
B300
B302
B303
B304
B306
B3O8
B30B

B30E
B30OF
B3ll
B313
Bil4
B316
B319
B31A
B31C
B31D
B31E
B320
B322
B324
B326
E328
B32A

88

9158
DOFB
Cc659
C672
DOF5
E659
38

AS31
ES5F
ADO2
915F
AS32

E560
915F
AS0C
DO62
c8

B15F
8508
ASOQ
8571
§572
cB

68

AL
8564
68
8565
D15F
S00E
DO0s
c3

BA
D15F
9007
4C45B2
4CA5A4

c8
AS72
0571
18
FOOA
204CB3
BA
6564
AA
98
A422
6565
8671
C6OB
DOCA
8572
4205

2813 BB2CB DEY

2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2864
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859

EB2CD

H
H
H
J

BE2F2

BB308
BA30R
BB3CE
BB30OF

2860

2861
2862
2863
2864
2865

.2866

2867
2868
2869
2870
2871
2872

BB320

STA
BNE
DEC
DEC
BNE
IRC
SEC
LDA
SBC

STA
LDA

(258),Y
BB2CS
259

z72
BB2ZCS
z59

z3]

Z5F

502
(25F),Y
232

Z60
(Z5F),Y
z0¢
BB34B

BZEA LDA (25F),Y

Z0B
$00
Zil
z72

Z64

265
(25F),Y
BB30E
EB308

(Z5F),¥
BB3OF
BB245
BA435

272
7!

BB320
SB34C

264

z22
z65
7
ZO0B
BE2F2
z72
503

;jdecrement index

;jstore zero in array byte

suntil low byte of length is zero
;jthen set pointer to next bleck of 256
jand decrement high byte of length
;repeat until length is zero

;get address of end of array area
sminus pointer to array area

;srore low byre In + 2 of array header
;jmove high byte of difference

jinte + 3 of array header

;if declaration

jthen return

;else point to declared # of dimentions

compute reference to array element

;get # of dimensions from array header
;save it

jinitialize offset in beody

;get low byte of index from stack
sinto X

;and flp accu

;get high byte of index from stack
;into A and flp sccu

jcompare index to limir

31f lower, OK

3if higher, BAD SUBSCRIPT Erxror
31f equal

;jcompare low bytes

3if lower, OK

s;elae BAD SUBSCRIPT Error
;OUT OF MEMORY Error

;1f rotal iundex so far = 0

;skip multiplication
;XY = offset * limit

;add low byte of array index to A

jrestore index to array header
;add high byte of array index to A
;save low byte of new offset

31f nor last index,

;repeat for next index

;save high byte of offset

;set length per element for flp ¥
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B32C
B3ZE

- B330

B331
B333
B335
B336
B337
B339
R33B
B33E
B33F
B34l
B343
B344
B346
B34B
B34%
B34B

AS45
1001
CA
AS46
1002
CA
CA
8628
A900
205583
BA
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
28%0

BB331

BB337

LDA
BPL
PEX
LDA
BPL
DEX
DEX
5TX
LDA
JSR
TXA
ADC
STA
TTA
ADC
STA
TAY
1DA

2891 BB34B RIS

Z45
BB331

Z46
BE337

z28
$00
SB355

Z58
47

259
Z48

247

;if integer
;correct length per element

;j1f integer or striog

jcorrect length per element

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

jetore result into variable address

;high byte also

sreturn with AY = variable address
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B4C
B34E
B350
B352
B353
B355
B357
B359
B35B
835D
B3SF
B360
B361
B362

- B363

B364
B365
B367
B369
B3638
B36D
BI6E
B36TF
B371

‘B372

B373
B375
B376
B378
B374A
B37C

8422
BL5SF
8528
88
B15F
8529
A910
855
A200
ADOO
8A
171
AA
98
2A

BOAG

0671 -.

2672
5008
18
8A
6528

98
6529

BO93
C65D
DOE]

2893
2894
2895
2896
2897
2898
2899
2500
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2815
2916
2917
2918

2919

2920
2921
2922
2923
2924
2925

;XY = XA = length *

SB34C STY
LDA
STA
DEY
LDA
SB355 STA
LDA
STA
LDX
LDY
BB3SF TXA

TYA

TAY
BCS
BB378 DEC
BNE
RTS

222
(25F),Y
728

(Z5F),Y
z29
$10
5D
$00
$00

A

BR3IOR
zZ71
272
BB378

228

229

BB3OB
25D
BB35F

linit from array data

:gave index in array header
sget low byte of limit

;save it

;get high Byte of limitc

;and save 1t too

;set # bits for multiplication

sinitialize result fields

3XY * 2

;1f overflow, OUT OF MEMORY Errer
;shift high bit out of leungth
;1f set

;add low byte of limit to XY

;high byte also
:1f overflow, OUT OF MEMORY Error

irepeat for all bits of length
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B37D
B37F
B381
B384
B387
B38E
B38A
B38C
B38D
B38F

B391
B393
B395
B397
B399
B39B

B3SE
B3SF
B3A2
B3AG

B3A6
B3a8
B3A9
B3AB
B3AD
B3AE
B3BO

ASOD
FOO3
204686
2026B5
38
4533
E531

A534
E532

A200
860D
8562
8463
A25%0
4C44BC

38
ZOFOFF
AB00Q
FOEB

AB3A
EB
D0AOD
A215
2¢C
A21B
4CITAL

2927 ;"

FRE" command

;£f string flag set

;de—allocate temporary string storage
;perform garbage clean—up

;compute difference between
;pointer to allocated string ares
;and pointer to end of array ares
jconvert length into flp accu
integer to floating point

;clear string flag

;store integer from AY lato flp accu

;load exponent (16)
;convert to floating point #

;set carry to read cursor position
sperforw read cursor position fmto XY

;jeonvert Integer into flp accu

;get program/direct flag

;1f direct,

;poilnt to ILLEGAL DIRECT Ervor message
iskip next instruction

spoint to UNDEF‘D FUNCTION Error message

2928 ;

2929 WB37D LDA ZOD
2930 BEQ BB384
2931 JSR SESAG
2932 BR384 JSR SB526
2933 SEC

2934 LDA Z33
2935 SBC Z31
2936 TAY

2937 LbA Z34
2938 S8C z32
2939 ;

2940 ;routine to convert
2941

2942 JB391 LDX $00
2943 STX Z0D
2944 STA 262
2945 STY Z63
2946 LDX 590
2947 JMP JBCA4
2948

2949 ;7POS™ command
2950 ;

2951 WB39E SEC

2952 JSR XFFFO
2953 JB3A2 LDA $00
2954 BEQ JB391
2955 ;

2956 ;check for non-direct mode
2957

2955 SB3A6 LDX Z3A
2959 INX

2960 BNE BBI4B
2961 LbX §15
2962 +BY §2C
2963 BB3AE LDX 51B
2964 JMP JA437

jprint error
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B3B3
B3B6
B3BG
B3RC
B3BE
B3CO
B3C3
B3C6
B3C9
B3CE
BACE
BACF
BE3D1
B3D2
B3D4
B3DS
B3D7
B3D8
B3DA
B3DB
B3DE

B3El
B3E3
B3E6
B3EE
BIEA
B3ED
B3EF
BiF1

B3F4
B3F7
B3F9
B3FA
B3FC
E3D
B4OO
B403
B404
B406
B4O7
B409
B40B
B40OD
B4OF
B410
B411
B&4l3
B41S
B4&17
B418
BilA
B41B

20E1B3
204683
20FAAE
A980
8510
208BBO
208DAD
20F7AE
A9B2
20FFAE
48
AS4B
48
AS4T
48
AS7R
48
A57A
48
20F8AB
4C4AFB4

AJAS
20FFAE
0880
8510
209280
B54E
B44F
4CBDAD

20E1B2
ASLF
48
ASLE
48
20F1AE
208DAD
68
854E
68
B54F
A002
B14E
8547
AA

c8
BL4E
FO99
8548
Cc8
Br47
48

88

2966 ;"DEF" coumand

2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2598
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
o7y
3018
3019
3020
3021
3022
3023
3024
3025

2
WB3B3 JSR
ISR
ISR
LDA
STA
JSR
JSK
JSK
LDA
JSR
PHA
LDA
PHA
LDA
PHA
LDA
PHA
LDA
PHA
‘ISR
JuF

T

»

SB3El LDa
JSR
ORA
STA
JSR
STA
STY
JMpP

’

JB3IF4 JSR
LpA
PHA
LDA
PHA
JSR
JSR

BB41S LDA

SB3EL
SBIAG
SAEFA
$80

Z10

$808B
SADBD
SAEF?
5B2

SAEFY

248
Z47
Z7B
Z7A

JABYS
JB44F

get function name

SAS
SAEFF
$80
z10
5B092
Z4E
Z4F
SADED

expand FN call

SB3El
Z4F

Z4E

BAEF1
SADSD

Z4E

24F
502
(Z4E),Y
247

(24E),Y
BBIAE
248

(247),%

;get function name
scheck for non-direct mode
;next character must be “(”

;set wo integers/array elements allowed
;gather pame and get pointer to variable
;check value to be non-strimg

;next value must be ")7
snext character must be "=~

;save first character of definition
;save polnter to variable of function

;save current character pointer

;execyte command DATA
;set value for function name

;1f next character mot code for FN

;then SYNIAX Error

;else set bit 7 of

;eo integers or array elements flag
;gather name and get pointer to variable
;eave pointer to varilable

scheck value to be non—string

;get function name

;save polnter to same on variable stack
;get parathensized value

scheck rhat value is non-string

;Testore pointer to variable name

;get index to variable
;save pointer to formal parameters

shigh byte also

;1f data byte + 3 1s zero, fatal error

;save formal parameters oa stack
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B4LIC 10FA 3026 BPL BB41SB

B41E AL44S 3027 LDY Z4B ;get polnter to formal paramercers io XY
B420 20D4RB 3028 JSR SBED4 ;store flp accu into formal parameters
B423 AS7B 3029 LDA Z7B
B425 4B 3030 PHA ;save current character pointer on stack
B426 ASTA 3031 LDA Z7A
B428 4B 303z PHA
B429 BL4E 3033 LDA (Z4E},Y ;move current pointer of definition
B42E BS5TA 3034 STA Z7A s:into current characrer polater
B42D CB 3035 INY
B42E BIL4E 3036 LDA (Z4E),Y
B430 B57B 3037 STA 278
B432 AS48 3038 LDA Z48
. B434 48 30239 PHA
B435 AS47 3040 LDA ZAT
B437 4B 3041 PHA
B438 208AAD 3042 JSE SADBA ;get next non-string value
B43B 68 3043 PLA ;set pointer to formal parameters
B43C BS54E 3044 STA Z4E
B43E 68 3045 PLA
BA3F 854F 3046 STA 24F
B&41 207900 3047 JSR X0079% ;get current character
B444 FOO3 3048 BEQ BB44Y :1f not zero or ":T
BA446 4COBAF 3049 JMF JAFOS »SYNTAX Error
3050 ;
B449 68 3051 BB44Y PLA
BA4A 857A 3052 STA Z7A ;Testore current character pointer
B44C 68 3053 FLA
B44D 857B 3054 STA Z7B ;and restore formal parameters
B4L4F ADODD 3055 JB44F LDY SO0 ;set index into variable
B4&51 6L 3056 PLA )
B452 M4AE 3057 STA (Z4E),Y ;save stack Into variable, byre + 0
B454 68 3058 PLA
B455 C8 3059 INY
B456 914E 3060 STA (Z4E),Y ;byte + 1
B458 68 3061 PLA
B459 C8 3062 INY
B45A 914E 3063 STA (Z4E),Y ;byte + 2
B45C 68 3064 PLA
B45D CB 3065 INY
B4SE 914E 3066 STA (Z4E),Y ;byte + 3
B46D 68 3067 PLA
B461 C8 3068 INY
B462 914E 3069 STA (24E),Y ;byte + &
B464 60 3070 RYS
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B465
B468
B46A
B46D
B4GE
B46F
B471
B473
B4T75
B477
B479
B47B

B4TD
B480
B482
B4B4
B4B6

208DAD
AQOD
20DFED
68

68
A9FF
AOOC
FO12
ABB4
A4E3
8650
B4S1

20F4B4
8662
8463
8561
60

;"STR$™ command

3072

3073 ;

3074 wB465 JSR
3075 LDY
3076 JSR
aoez77 PLA
3078 PLA
3079 JB46F LDa
3080 LBY
3081 BEQ
3082 SB475 LDX
3083 LDY
3084 STX
3085 STY
3086 ;

3087 ;allocate
3088 ;

3089 SB4TD JSR
3090 STX
3091 STY
3092 STA
3093 RTS

SADBD ;check 1if parameter non-string

s$00 isrart ouvCput ares at $0OFF

SBDDF jconvert to string

;jTemove own return address

S¥F ;set AY to point to string

$00 jon bottom of stack

SB4E7 ;get description of comstant string

264 ;move pointer to string description

265

Z50 ;into 250/251

Z51

ares according to A —

SB4F4 ;allocate area -

262 ;store pointer

263

z61 ;store length
—
"
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B4BT
B4BY
B4BE
BA4BD
B4BF
B491
B493
B49S
B497
B493
BAGA
B49C
B4SE
B4AC
BAA2
B4AL
BAAS
BLAB
B4AY
BLAB
B4AC
B4AE
B4BO
B4LR2
B4BL
B4BS
B4B7
B4BY
B4BE
B4RD
B4EF
B4CO
B5AC3
B4CS
B4CT

A222
8607
8608
856F
8470
8562
8463
AQFF
Cc8
B16F
FOOC
c507
FOO4
c508
DOF3
c922
FOO1
18
8461
23
656F
8571
AB70
9001
E8
8672
ASTO
FOD4
€902
DOOB
98
207584
AGEF
A4T0
2088B6

3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3r1z
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131

;get description of

SB487 LDX
STX
STX
SB48D STA
5TY
STA

BB497 INY

BB4AL CMP

BR4AR CLC
BB4AY STY

BB4B5 STX

BB4BF TYA

207
z08
Z6F
zZ70
z62
63
SFF

(Z6F),Y
BE4AB
207
BBLAL
208
EB497

BB4AY
Z61

26F
zZ71
z70
BB4RS

z72
70
BB4BF
$02
BB4CA

SB475
Z6F
z70
SB6ASB

constant string into flp accu

;set borh rermintors

;store pointer to beginping of string
;jin temporary polnter

;and In flp accu

sinitialize string index

;get next character
s1f zero

sor first terminator,
;or second terminator, then end found
;1f terminator = quote

seave length

;and set pointer beyond string

;1f from statement in Direct mode,

;get length
jallocate srea

;5ave pointer to it
smove string into it
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B4CA
B4CC
B4CE
B4DO
B4DZ
B4D5
B4DT
B4DY
B4DB
B4DD
B4DF
B4EL
B4ED
B4LES
B4E7
B4EY

B4EC
B4EE
B4EF
B4FO
B4F1
B4F3

A616
EQ22
DOO5
A219
4C37A4
A561
9500
AS62
9501
A563
9502
AQQOD
8664
8465
8470
88
840D
8617
ES
E8
EB -
8616
60

3133 ;save
3134
3135 BB4CA
3136

3137

3138

3139 BBRAD2
3140 EBADS
3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

53

3154

3155

3156

3157

descriptor from 261-Z63 to descripror stack

LDK
CPX
BNE
LDX
e

z16
<z22
RB4DS
519
JA437
261
200,X
262
Z01,X%
263
202,%
$00
264
265
Z70

20D
217

z16

;get descripror stack index
;1f at $22

;jpoint to FORMULA TOO COMPLEX Errer
;print error

;else move descriptor
;to descriptor stack

;set pointer teo descriptor
;in flp accu

;elear guard bit

iset string Flag
;set previous descriptor stack index’

;set new descriptor stack index
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B4F4
B4FH
B4F7
B4FD
B4FA
BAFC
B4FE
B500
B501
B503
B505
B507
B509
B50B
B50D
B5OF
B511
B513
B514
B515

B516
B518
BS1A
B51C
BS1F
BS21
8523
B524

B526
B528
B5ZA
B>2C
BS2E
B530
B532
B534

' B536

B338
B53A
B53C
BS3E
B540
BS42
BS44
B546
B548
B54B
B54D
BS4F
8551
B553
B555
B557
B559

A210
ASCF
30B6
202685
A980
850F
68
DODO

A637
A538
8633
8534
4000
B44F
B44E
A531
4632
855F
8660
4919
2200
8522
8623
c516
FOO5
20C785
FOF7
A%07
8553
AS2D
AG2ZE
8522
8623
E4L30

3159
3160
3i61
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
n7I
3174
3175
3176
3177
3178
317%
3180
3181
3182
3183
3184
3185
3186
187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205

3206

3207
3208
3209
3210
anl
3212
3
3214
315
3216
kyAN)
3218

;allocate

*

SB4F&4 LSR

BB4F6 PHA
EQR
SEC
ADC
LpY
BCS
DEY

BE501 CPY
BCC
ENE

BBS0EB STA

.
BB516 LDX

BNE

# of bytes Iin A

Z0F
SFF

z33
234
BEB501

32
BB516
BB50B
zZ31
BB516
33
z34
35
Z36

510
Z0F
BB4D2
SB526
$80
Z0F

BB4FE

sclear error flag
;save length

;subtract length frow string storage ptr

;high byte alse
;4f above
jarray ares

;jser new string storage pointer
;set utility string pointer also

;and et AX
srestore length

31f no memory left
;print OUT OF MEMORY Error
;elpe perform gerbage clean—up

;clear flag
;restore ¥ bytes to allocate
;and perform allocation

;string garbage clean—up

L4

$B526 LDX
LDA

JB52A STX
STA

BBS44 CMP

BES4D LDA

STX
BB559 CPX

237
Z38
z33
234
$00
Z4F
Z4E
231
z32
Z5F
z60
<Zl9
>z19
z22
223
Z16
BBS4D
$B5CY
BBS&44
507
Z53
ZZD
Z2E
z22
z23
z30

;get memory Limit
;set new string storage polnter

;set no descriptor of highest text yet

;get end of array mrea
sinitialize value for highest text ptr
;AX = ptr to bottomw of descriptor stack

:and store in temporary polnter

;4f not top index of descriptor stack

- 3find highest text area

;set step to 7
;move pointer to name table

;into temporary pointer
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BSSE
B55D
B55F
B561
B564
B566
B568
B56A
B56C
B56E
B570
B572
B574
B576
B578
B5S7A
B57D
BS7F
B581
B583
B585
B586
B587
B589%
RSBA
B583B
E58b
B58F
B591

.B592
B594
B596
B598
B599
B59B
B59¢C
B5SE
BS9F
854l
B5A3
B5AG
B5A6
B5AB
BSAY
B5AC
B5AE
B5B0
BSE2
B5B4
B5B6
B588
B5BB

D004
C52F
FOO5
20BDES
FOF3
BS58
8659
A903
8553
AS558
AB39
E432
D007
c531
Dpoo2
4CO6B6
8522
8623
4000
B122
AA
c8
B122
08
ce
Bl22
6558
8558
8
B122
6559
8559
28
10D3
84
3000
c8
B122
ADOO
DA
6905
6522
8522
9002
E623
A623
E459
DOO4
C558
FOBA
20C7B5
FOF3

s
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
2
3232
3233
3234
3235
3236
3237
3238
3238
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3236
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270

BB561

BR566E

BBS6E

BB572

BB37D

BBSAE
BBSBD

BB5BS

CPX

BEQ
JSR
BEQ

BB56L
Z2F
BB566
SBSED
BB559
258
259
503
z53
258
59
232
BBS7D
z3l
BBSID
3B606
722
z23
500
(222),Y

(z22),Y

(z22),Y
z58
258

(222},
z59
5%

BBSSE
EBSGE

(222),Y
$00
A
$0S
722
222
RBSAE
z23
z23
z59
EBSBS
Z58
BES572
SE3C?
BE5BO

;1f end of name table
;not reached yet

;find highest text area
;save pointper into array area
jreset grep to 3

;get pointer to next array

;1€ end of array area

;jmove text area
jelse save array polnter
;jinto tewporary poiater

;save first character of name

;seve status of second character of name
;add length of array

;to array pointer

;high byte also

;second character of variable name
smust have bit 7 set for strimg
;first character of variable name
;must have bir 7 low for string

;eet # of dimensions

jand initialize ¥
;tompute offset to first elemeat

jpoint to first element

" 31f not pointing beyond last element

;find highest text address
;and repeat for next address
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E5BD
BSBF
B5C1
B5C2
BSC4
B5C6

B5C7
B5CY
BSCR
ESCC
B5CE
B5CF
B5D0O
B5D2
B5D4
B5Dé
B5D8
B5DA
BSDC
B3DE
BSEO
BSE2
BSE4
B5E6
BSESB
BSEA
BSEC
BSEE
BSFO
BSF2
B5F4
B5F6
B5FB
B5F9
B5FB
ESFD
BSFF
B60L
B603
B6&0S

Bl22
3035
c8
B122
1030
ce

B122
FO2B
c8

Bl22
AA

cs

B122
€534
9006
DOL1E
E&33
BOlA
C560
9016
D004
E45F
8010
865F
8560
AS22
AB23
854E
864F
4553
8355
4553
18

6522
8522
9002
E623
A623
AOOQ
60

3272
3273
3274
327%
3276
3277
3278
3279
3280

;check string pointed to by 2Z22/223
highest string area outside allocated area

:as being

¥

SB5BD LDA
BMI
INY
LDA
BPL
INY

328t
icheck string indexed by descriptor
:for being highest string area
soutside of allocated area

3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
sz
3313
3314
3315
3316
3317
3318
3319

»

SB5C7 LDA
BEQ
INY
LA
TAR
INY
LDA

BESDC CMP

BBSES SIX

BB5F6 LDA

BB601 LDX

(222),%
BBSFH

(z22),¥
BBSF6

(222),%
BBSF6

(Z22},Y

(222,
234
BBSDC
BESF6
z33
BBSFE
260
BBSF6
BESEG
Z3F
BBSF6
25F
Z60
722
223
Z4E
Z4F
53
55
253

222
z22
BB6O1
223
23
$00

;4 f name has bit 7 of first char = 0

;and bit 7 of second character = 1

sdrop thru

;4f length = O
;then no text area

jget pointer to text into AX

:11f pointer is
;above string storage area

jthen string is net highest

;1if pointer is

;below previous highest

;then not highest

;save poilnter to new highest

;get peinter to variable or descriptor

;save pointer to winner
;save ctep Elze of winner

;add step

ito variable or descripter peilnter

;variable or descriptor pointer inm AX
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B606
B6OS
B6OA
B6OC
B6OE
B610
B6ll
B612
B614
B616
B61B
B6lA
B61C
BSLE
B620
B622
B624
B626
- B628
B62B
B62D
B62E
B630
B632
B633
© BB3S
B637
B638
B63A

AS4F
054E
FOFS
AS55
2904
44
AB
8555
BI4E
655F
8554
AS60
6900
8558
AS533
AB34
8558
8659
20BFA3
A4SS5
c8
AS58
914E
AA
E&59
A359
c8
914E
4C2ABS

3321 ;continuation of string garbage clean-up

3322 ;

3323 JB606 LDA Z4F ;1f no pointer to descriptor

3324 ORA Z4E ;of highest string yet,

3325 BEQ BB601 jTerurn

3326 LbA 255 .

3327 AND $04 jcoxpute offset to descripror

3328 LSR A

3329 TAY

3330 STA 255

3331 LDA (Z4E),Y  ;get length of text

3332 ADC Z5F ;add to pointer to begioning of text

3333 STA Z5A ;store 1o high limit for move routine

3334 Lba z60 ;high bytes also

3335 ADC $00

3336 STA ZI5B

3337 ) LDbA 233 ;move current string storage pointer —

3338 LDX Z34 :

3339 STA Z58 ;into high limit of output for move -

3340 STX 259

3341 JSR SA3BF ;move bytes

3342 LDY Z55 ;8et offset to descriptor

3343 INY

3344 LDA 258

3345 STA {Z4E),Y ;let descriptor point to moved text area

3346 TAX

3347 INC 259

3348 Lba 259

3349 INY

3350 STA (Z4E),Y ;:high byte also

3351 JHP JB52A ;repeat for next string
N
N
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B63D
BE63F
B64D
B642
B643
B6&6
B649
B64A
B64C
B6AD
B64LF
B651
B653
B654
B656
B658
B&54

B&5D
B560
B663
B665
B66T
B66A
B6ED
B66F
B671
BE74
8677

AS565
48
AS64
48
2083AE
208FAD
68
B56F
68
8570
ADOO
B16F
18
7164
9005
A217
4CITAL

2075B4
207A85
4530
A&51
14CCe?
208CB6
AS6F
A470
20AABG
20CAB4
&CBSAD

3353
3354
3353
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
FZf€
3378
3379
33so0
3ag
3382
3383

;disdic operstor "+7 for strings

JB63D

EB6SD

LDA
PHA
LDA
PHA
JSR
JSR
PLA
STA
PLA
STA
LDY
LDA
CLC
ADC
BCC
LDX
JMP

JSR
ISk
LDA
LDY
ISR
JSR
1DA
LDY
JSR
ISR
ME

265
Z64

SAES3
SADSF

Z6F

zZ70
$00
(z6F),Y

(264),Y
BB6SD
$17
Jak37

SB4TS
SBETA
z50
z51
SBEAA
SB68C
267
z70
SBGAA
BB4CA
JADBS

;save polinter to left operand

;get valve of next operand in flp accu
;must be striog

;jtestore temporary string address
;get length of lefr operand

;add length of right operand
s1f => 256

;point to STRING TOO LONG Error
sprint error

;allocate area for sun of lengths
jmove left operand

;get descriptor of right operand
;de—allocate o0ld area
;move righr operand

;de~allocate old area
jsave descriptor on stack
180 back to expression evaluation
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BETA
B67C
B67E
B67F
B68O
B6E2
B683
B&B4
B6ES
B687

B68S
B6BA
B68C
B6ED
B68F
B690
B651
B693
B695
BE96

 B6S8

B6S9
B694

"B6YC

B69E
BOAD
B6A2

ADOO
B1l6F
48

BL6F

B16F

68

8622
8423

FOOA
48

B122
9135
98

DOF8
68

18

6535
8535
9002
E636

3385
3386

3388
3339
33%0
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3618

jmove string with descriptor pointed by Z6F/Z70
;into last allocated area
3387 ;

5367A

H
smove
sinte
H

SB683

SB6BC

BB690

BB699

BBGAZ

LDY
LDA

$00

(26F),¥

(26F),Y

{Z6F),Y

;save lenggh from descriptor
jpointer from descriptor

;into XY
;length into A

string with length in A, polnter in XY
last allecated area

STX
5TY
TAY

.BEQ

PHA
DEY
LDA
5TA
TYA
BNE
PLA
CLC
ADC
STA
BCC
INC
RTS

z22
Z23

BBE9S
(222),Y
(235),Y
BB690
Z35

235

BE6A2
236

;save pointer in temporary pointer area

;if Jength = 0O

;don” t move

;save length

;for every character
;imove from string

jto last allocated area

juntil oo moTe characters

jTestore length
;set Z35/236 to end of allocated aresa
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3420 ;de~allocate a temporary string

3421 ;
B6A3 20BFAD 3422 SB6A3 JSR SADSF ;check 1f value is 8 string
BEAS AS64 3423 SB6A6 LDA 264
B6AB A4H5S 3424 LDY 265 ;set AY to pointer to descriptor
B6AA 8522 3425 SBOAA STA 222 ;and store in temporary pointer
BGAC B423 3426 STY 223
BGAE 20DBB6 3427 JSR SBEDB scheck descriptor stack
B6B1 08 3428 PHP saave status (Z=1 when desc on stack)
B6B2 AOCO 3429 LDY $00
B684 B122 3430 LDa {Z22),Y
B6B6 48 343) PHA ;save string length
B6B7 CB 3432 INY
B6BE Bl22 3433 LOA (Z22).Y
BGBA AA 3434 TAX ;pointer to string ia XY
B6BB CB 3435 INY
B6BC Bl22 3436 LbA {Z22),Y
B6BE AB 3437 TAY
BEBF 68 3438 FLA jstring length iato A
B6CO 28 3439 PLP ;restore status
B6CL DOL3 3440 BNE BB6DS sbranch if descriptor on stack
B6C3 CO34 3kl CPY 234 sif pointer to string -
B6CS DOOF 3442 BNE BB6D6
B6C7 E&433 3443 CPX 233 ;= string storage poimter .
B6C3 DOOB 3444 .BNE BB6DE
B6CB 4B 3445 FHA ;save length
B6CC 18 3446 cc
B6CD 6533 3447 ADC 233 :add length to string storage pointer
B6CF B533 3448 STA 233 sto form new string storage polater
B6DL 9002 3449 BCC BB6DS :(de—allocates string)
B6D3 E634 3430 IRC 234
B6D5 68 3451 BBED5 PLA ;restore length
B6D6 8622 3452 BB6D6 STX Z22 :save pointer to string
B6DS 8423 3453 STY 223
BEDA 60 3454 RTS
3455 ;
3456 scheck descriptor stack
3457 ;
B6DB C418 3458 SB6DB CPY 218
B6DD DOOC 3459 BNE BBGEB 31F descriptor pointer
BEDF C517 3460 CMP ZL17 ssame ag previous descriptor stack ptx
B6ELl DODS 3461 BNE BBGEB
B6E3 8516 3462 STA Z16 sthen set descriptor snc‘l. 1ndex
BGES ES03 3463 SBC 503 ito point to it
B6E7 B517 3464 STA 217 ;set previous descriptor :I.ndex below it
BGES AODC 3465 LDY 500 ;leave new descriptor pointer im AY

BEEB 60 3466 BRGEER RIS

76



BOEC
BGEF
BSFOQ
B6F1
B6F3
BEFS
BEF7
BEF9
B6FEB
B6FC
B6FD

B700
B703
B705
B706
B708
B70A
B70B
B70C
. BIOD
B70E
B70F
B712
B714
B716
B71%
B714
B71B
B71C
B71D
B71F
B7Z1
B723
B725
B726
B729%

B72C

BI2F
B730
B732
B734

204187
8A

48
ASO1
207DE4
68
AQQD
9162
68

68
4CCABS

206187
D150
98
9004
B150
AA

98

48

8a

48
207DB4
A550
A&51
204AB6
68

AB

68

18
6522
8522
9002
E623
98
208CB6
4CCABG

2061B7

F150
49FF
4CO6BT

3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480

3481 ;

3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504

3505

3506
3507
3508
3509
aslo

3511 ;

3512
3513
3514
3515
3516

; "CHRS" command
3
WBBEC JSR SB7al
TXA
PRA
LDA $01
JSR SB4TD
FLA
LDY $00
STA (262),Y
PLA
PLA
JMP BB4CA

»
; "LEFT$™ command

WB700 JSR SB761
P (Z50),Y
TYA

JB706 BCC BETOC
LDa (250),Y
TAX
TYA

BE70C PHA

BB70D TXA

BE70E PRA
J5R SB47D
LDA 250
LDY 251
JSR SB6AA

ADC Z22
STA Z22
BCC BB725
INC Z23

JSR SB68C
JHP BB4CA

H
s "RIGET$™ command

WB72C JSR SB761
cLe '
SBC {250),Y
EOR $FF

JMP JBTO6

;get inrteger paramenter Into X
;and save

;jset length

sallocate area

ijrestore lnteger

;save character in sllocated area

;Temove own return address
;save depcriptor on descriptor stack

;get ¢ parameters

scompare length wanted to stack lemgth
;A = inicial index in text

;1f length requested »= string leagth
juse string length instead

;save Ilpnitial index

;get length wanted

;and save it

;de—allocate area

;set AY to point to first parameter
;de-allocate temporary string
itestore lemgth Tequested

jrestore initial index in text

jadd to text pointer

;for length requested,
s;move string into allocated area
;save descriptor ou descriptor stack

;Bet 2 parameters

jcompute length - length requested

;80 do tail end of LEFTS

17



B737
B739
B73B
B73E
B740
B742
B745
B748
B74B
B74D
BT4E
B74F
B750
B751
B753
B755
B757
B759
B75B
B75D
B75F

B761
B764
B765
B766
B767
B769
B76A
B76B
B76C
B76D
B76E
B770
BI71
B773
B775
B776
B777
B778
B77A

+B7IB

AYFF
8565
207900
c929
FOO06
20FDAE
209EB7
206187
FO4B
Ca

8A

48

18
A200
F150
BOBS
49FF
C563
9081
AS65
BOAD

20F7AE
68

Al

68
8555

68
68

68
8550
68
8551
A555
48
98
48
ADOO
8a
60

3518 ;"MID$” command
3519 ;
3520 WB737 LDA

3521
3522
3523
3524
3525
3526

3527 BB74B

3528
3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541

STA
JSK
ofF
BEQ
JSR
JSR
JSR
BEQ
DEX
TXA
PHA
cLC
LBX
SBC
BCS
EOR
P
BCC
LDA
BCS

S$TF
z65
%0079
)
BB748
SAEFD
SB79E
SB761
BB798

$00
(250),1
BE70D
$FF

Z65
BB70E
265
BB7OE

;eet default 3rd parameter to 255

;get current character
31f mot T)°”

;muse be "7

TiEel TEXL JEYEfER

;get firset 2 parameters

;1f 2nd parameter = O, ILLEGAL QUANTITY
;decrement index

;and save 1t on stack

jcompute index - length
;1f larger, get null string
s1f # characters remaining

;1less than 3zd parameter,
stake # of characters remaining imnstead
ido tall end of LEFTS

3542 ;get first two prameters for LEFT$, RIGHTS and MID3

3543

3544 SB761 JSR SAEFTY

3545
IIde
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559

3560 .

3561
3562
3563

PLA

12
PLA
STA
PLA
FLA
PLA
TAX
PLA
STA

255

250

51
55

$00

;next character must be ")~

i@ave return address

;remove return address

;restore 2nd parameter {integer}

;jmove lst parameter {ptr to descriptor)
;1nto Z50/Z51

;jTestore return address

;set flags according to 2nd parameter
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3565
3566
B77C 208287 3567
B77F 4CA2B3 3568

3569
B782 204386 3570
B785 A200 3571
B787 860D 3572
B769 A8 3573
B78A 60 3574
3575
3576
3577
B78B 2082B7 3578
B78E FOD8 3579
B790 AODO 3580
B792 Bi22 3581
B794 AB 3582
B795 4CA2B3 3583
3584
B798 4C4BB2 3585
3586
3587
3588

B79B 207300 3589
B79E 208AAD 3590
B7A1 20B8B1 3581

B7AG A664 3592
B7A6 DOF0 3593
B7A8 A665  35%4

B7AA 4C7900 3595

;"LENS" command

H

WB77C JSR SB782
JHP JB3A2

SB782 JSR SB6A3
LPX $0C
STX 20D
TAY
RIS

“"ASCS™ command

WB78B JSR SB782
BEQ BB798
LDY $00

LDA (222),Y

TAY
JMP JB3A2

BB798 IMP JB24B

;de—allocate parémeter. get length in Y
;convert integer in Y to flp

;de—allocate temp string (parameter)

;Teset string flﬁs
;move length to Y

;de~allocate parameter, pet length in ¥
s1f pull string, TLLEGAL QUANTITY Error

;get first character of string
;move into Y

;convert integer in Y to flp

i print exror

»
;fetch integer value in X and check range

»

$B79B JSR X0073

SB79E JSR SADSA

SB7Al JSE SB1B8
LDX Z64
BNE BB798
LDX Z65
JMP X0079

;get next character

;get next non-string value

jconvert positive flp accu to integer
31f not In range O - 255

;print error ILLEGAL QUANTITY

;load value into X

;get curreat character again and return
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B7AD
B7BO
B7B2
B7BS
B7B7
B7E9
B7BB
B7BD
B7BF
BICL
B7C2
B7CA
B7C6
B7C8
B7CA
B7CC
B7CD
BICF
B7P1
B7D3
B7D4
B7DS
B7D7
B/DA
B7DD
B7DE
B7EO
B7E2
BI7E4
B7E6
B7ES
B7EA

B7EB
B7EE
B7F1
BIF4

208287
DpOo03
4CF7B8
A6TA
A4TE
8671
8472
A622
8674
18
6522
8524
A623
8678
3001
ES
8625
AQ00
Bl24
48

93
5124
207900
20F3RC
68
AOOD
9124
A671
A472
867A
8478
60

208AAD
20F7B7
20FDAE
4C9EBT .

3597
3598

;TVAL" command

3599 WB7AD JSR SB782

3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637

BNE BR7BS
JMP JBSF7
BB7BS LDX Z7A
LDY Z78
STX Z71
STY Z72
LDX Z22
STX Z7A

ADC Z22
STA 224
LDX Z23
STX Z7B
BCC BB7CD

BB7CD STX Z25
LbY $00
1DA (Z24),Y
PHA N

STA (224),Y
JSR X0079
JSR SBCF3

LDY $00

STA (224),Y
SB7E2 LDX 271

1DY Z72

STX Z7A

STY 2738

RTS

;de—allocate parameter, getl length in Y
;if length zero,

;:eet result zere

imove current character pointer

;to temporary pointer

;move low byte of text pointer
;into current character pointer

;add length

;to create pointer to end of string
smove high byte of text pointer

;into high byte of curreat character ptr

;2dd carry of length
;set high byte of ptr to end of string

;get first byte beyend strimg
;and save it on stack

;set null instead

;get current character

sconvert string to flp

;restore first byte beyond string

;and restore
;get new value for current character ptr

;and store it as current character ptr

H
sget address into Z14/Z15 and integer imto X

2

SB7EB JSR SADBA
JSR SB7F7

SB7F1 JSR SAEFD
JMP SB79E

;get oon-string velue frow statement
;convert flp accu to integer at Z14/215
;next character must be 7,”

;get next integer from statement into X
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B7F7
B7F9
B7FB
B7FD
BIFF
BBO1
BBO4
BBO6
BBOS8
B30A
BBOC

B8OD
ESOF
B810
BE12
B813
B816
B818
B81A
BS1B
B81C
BBIE
BBLF
B821

B824
BB27
BB28
BS82A
BS2C

AS66
309D
AS561
€991,
BOS7
209BEC
A564
ALGS
B4l4
8515
60

4515
48
A514

20F787
AQGO
Bll4
AB -
68
8514
68
851s
4CA2B3

20EBB7
84
AQ0O
9114
60

3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651

,

sconvert floating point into inteper in 214/215

¥

SB7F7 LDA
BMI
L1Da
CMP
BCS
JSR
LDA
LDy
5TY
STA
RTs

3652 ;
; "PEEK” command

3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667

3668 ;
;"POKE" couwmand

3669
3670
67
3672
3673
3674
3675

WEB0D LDA
PHA
LDA
PHA
JSKE
'LDY
Lpa
TAY
PLA
STA
PLA
STA
Jp

r

WBB24 JSR
TZA
LpY
STa
RTS

b4-1]
BE798
Z61
$91
BB798
SBCIB
64
Z65
214
Z15

zLs

z14
SETF7
500
(Z14),Y
zi4

zZ15
JB3AZ ~

SB7EB

$00
(Z14),Y

;1f negarive

;0T exponent > 16
;then ILLESAL QUANTLITY Error
jconvert flp accu to iateger at 264/Z65

;and into result field

;6ave contents of Z14/Z15
jconvert flp accu to integer inm Z14/Z15

;Bet byte
;aend save io Y
jthen restore Z14/Z15

jconvert integer in Y to flp

iget address in Z14/2Z15, integer in X

;move integer from X to address

§1
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BB2D
B830
B832
B34
B837
BB39
B8B3C
B83E
BB4O
BB42
BB4A
BB46
BB4E

B84Y
BB4B
BB4D

B850

BES3
B85S
B857
8859
B85B
BS5D
BB5F

20EBB7
8649
A200
207900
FOO3
20F1B7
864 A
AQOD
Bll4
4544
2549
FOF8
60

A%11
AQBF
4C6TBB

208CBA

A566
49FF
8566
456E
B56F
A561
4CHABS

3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
688
3639
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
3702
3703
3704
37es
3708
3707
7o
3709
3710

3711 .

;"WAIT" command

WES2D JSR SBTEB
STX Z49
LDX $00
JSE X0079
BEQ BBB3C
JSR SB7Fl
BES3C STX 244
LDY 500
BEB4O LDA (Z14),Y
EOR Z4A
AND 249
BEQ BES4O
BBB4S RTS

;get address 1n Z14/2Z15, integer in X
;save mask

:default pattern = 00

;get current character

;1f not end of statement

;get next integer from sratement into X
isave pattern

;jget byte

;Exclusive OR with pattern-
;mask

;jTepeat until non-zero

;add 0.5 to flp accu (half rounding)

H

SBB49 LDA <TBF1ll
LDY >TBF11
JMP SBE67

L
; "MINUS™ operator

B850 JSR SBASC

H
:diadic operator "="

WB853 LDA Z66
EOR $FF
STA 766
EOR 26E
STA Z6F
LDA Z61
JMP JBB6A

;set AY to point to value 0.5
;add to flp accu

;subtrect flp accu from # indexed by AY

;compleaent sign

;also adjust Exclusive OR of both signs
;fetch exponent of flp accu
sgo apply diadic operator "+°

a2



B862 209989 3713 BB862 JSR SB99Y ;perform preshifts according to A
B865 903C 3714 BCC BBSA3 ;do addition or subtraction
3715 ;
3716 ;add flp # indexed by AY to flp zccu
3717
, B867 20BCBA 3718 SBS67 JSR SBABC sperform addition
3719 ; .
3720 ;7PLUS" operator
3721
B86A 3722 WBBGA = %
BBG6A DOO3 3723 JBS6A BNE BBBGF ;1f flp accu = 0
BB6C 4CFCBB 3724 JHMP SBBFC jmove 2nd flp accu into flp accu
3725 ;
B8SF A670 3726 BBBGF LDX 270 Lsave guard bit
B871 8656 3727 STX 256
BB73 AZ89 3728 LDX $69 ;X = pointer to smalier
BB75 A569 3729 LDA 269 ;get exponent of 2nd flp accu
B877 A8 3730 SB877 TAY ;1if zero
B878 FOCE 3734 BEQ BB348 ;result already in flp aceu
B874 38 3732 SEC
B87B E56) 3733 SBC 261 jcompute difference in exponents
BS87D FO24 3734 ‘BEQ BBBA3 ;1f zere, go act om fractions
BB7F 9012 3735 BCC BBE93 ;1f second flp accu higher
B881 B461 3736 STY 261 ;6et exponent of result
B8B3 AL6E 3737 LDY ZGE ;and sign of result
B8B5 B466 3738 STY 266
B8B7 A9FF 3739 EOR $FF
BE8Y 6900 3740 ADC $00 ;two”s complement of difference
BSBB AODO 3741 LDY $00
BS8D 8456 3742 STY Z56 ;jset guard bit to 0 for higher
S BB8F A261 3743 LDX 361 ;point to smaller
{ - BE91 DOO4 3764 BNE EB897
BB93 ADDO 3745 BB893 LDY $00 ;1f second flp accu lower
B89S 8470 3746 S§TY Z70 ;wove 0 to guard bic of lower
EB37 C979 3747 BBB97 CMP $F9 ;if difference more than 8
~ . BB99 20C7 3748 BMI BBE62 jdo preshifts
: BS9B A3 13749 TAY ;save number of preshifts
BEIC AS70 3750 Loa z70 ;get guard bit
BBYE 5601 3751 LSR Z01.X ;pad with zero
BSAO 20BOB9 3752 JSR SB9BO ;do preshifts
BBA3 246F 3753 BESA3 BIT Z6F 3if both signs are the same
-BBAS 1057 3754 BPL BESFE sadd fractioos
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P

BBA7
BBA9
BBAB
B8AD
BBAF
B8BO
BBB2
BBB4
B8BE
BEBY
BBBE
BSBD
BSCO
BBCZ
BBCA
BBCY
B8CY
BBCE
BSCE
BBDO
B8D2
B8D4&
B3D7
BEDY
BSDA
B8DB
BSDD
BSDF
BEE]
B8E3
BBES
BBE7
BBE9
BEEB
BSED
BBEF
BEF1
B8F3
BBFS
BBE?
BEFI
BSFB
BEFD

AO61
E069
FOO2
AG69
38
49FF
6556
8570
B9I0400
F504
8565
B90300
F503
8564
B90200
F502
8563
B90100
F501
8562
BOO3
204789
A000
98

18
A662
DO&A
A663
8662
AB64
8663
ABES
8664
A670
8665
8470
6908
920
DOE4
A900
8561
8566
60

3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
372
3773
3774
3715
3776
3777
aris
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796

;negate flp accu if

BBBAF

JBBD2

BBBD?

BBSDB

LDY
CPX
BEQ
LDY
SEC
EOR
ADC
STA
LDA
SBC
STA
LDA
SBC
STA
LDA
SEC
STA
1DA
SBC
STA
BCS
JSR
LDY
TYA
c1c
LDX
BNE
LDX
STX
LDX

3797 JBSF7 LDA
3798 JBBFY STA 261
3799 JBBFB STA Z66

3800

RTS

$61
$69
BBBAF
569

SFF
256
270
204,1
204 ,%
265
203,Y
z03,X
z64
202,Y
z02,X
263
201,¥
201,%
262
BBAD7
SB947
$00

z62
BB929
z63
z62
264
263
265
264
790
265
z70
$08
520
BBSDB
$00

borrow, and postshift

;ler Y point

1to higher

jcompute initial borrow
;from guard bit

;compute difference, byte 4
;byte 3

shyte 2

;and byte 1

;1f borrow

;negate result
;initialize parameters

sfor postshift
;Af most significant byte O

;shift fraction over one byte

jcorrect exponent by 8

irepeat until 4 bytes shifted
;because then result = O
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3802 ;add fractions

3803 ;

BEFE 6556 3804 BBSFE ADC Z56 jcompute initial fraction

B9CO 8570 3805 STA 270 ;also set guard bit

B902 A565  3B06 LDA 265

B904 656D  3BOT7 ADC Z6D jcompute sum, byte 4

BS0E 8565 3808 STA Z65 '

B90E AS64 3809 LDA 264

B90A 656C 3810 ADC Z6C ;byte 3

B90C B564 3811l STA Z64

B9OE A563 3812 LDA Z63

B910 6568 3813 ADC Z6B sbyte 2

B912 8563 3814 STA Z63

B914 A562 3815 LDA Z62

B916 6564 3816 ADC Z6A ;byte 1

B918 B562 3817 STA 262

B91A 4C36B% 3818 JMP JB%36 ;80 adjust for carry outside byte 1 —
3819 ; P
3820 ;postshift
ag21 ;

B31D 6901 3822 BBYLD ADC $01 jadd 1 to exponent

BSLF 0670 3823 *ASL 270 ;shift left 1 bic

BI21 2665 3824 ROL Z65 jover whole fraction

B923 2664 3825 ROL Z&4

B925 2663 3826 ROL Z63

B927 2662  3BZ7 ROL ZéZ

B92% 10F2 3828 EB929 BPFL BBESID ;Tepeat untii MSE = 1

BY92B 38 3829 SEC ;subtract correction from exponent

B92C E561 3830 SBC z61 ;underflow causes zerc result

B92E BOCY 3831 BCS JBSF7

B930 49FF 3832 EQOR SFF

B932 6901 3833 ADC 501 ;BLOTE few exponent

BI34 8561 3834 STa Z61 jcarry means overflov im.fraction

B936 900E 3835 JB936 BCC BE94S ;50 increment exponent

B938 E661 3836 JBY3IE INC Z6! junless exponent overflows

B93A FO42 3837 BEQ BB97E ;and shift right by one bit

B93C 6662 3838 ROR z62 C

B33E 6663 3839 ROR Z63

8940 6664 3840 ROR Z64

B942 6665 3841 ROR Z65

B%44 6670 3842 ROR Z70Q jincloding guard bit

B946 60 3B43 BB946 RIS

~
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B947 AS66
B949 49FF
B94B BS66
B94D AS562
B94F 49FF
B951 8562
B953 AS563
B955 4SFF
B957 8563
B959 AS6L
B95E 49FF
BI5D 8564
RISF AS63
B961 &9FF
B963 8565
B965 AS70
B967 4SFF
BY6S 8570
B96E EGT0
B96D DOOE

RBIGF EGES
B971 DOOA
B973 E664
B975 DOOG
B977 £663
B379 D002
BY7B E662
B97D 60

B37E A20F

3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
387l
ag72
3873
3874
3875
3876
3877
3878
3879

B98O &4C37a4 3880

;negate flp accu

SB94T

SB94D

H
jincrewent fractien

LDA
EOR
STA
LDA
EOR
STA
LDA
EOR
STA
LDA
EQR
STA
1DA
EOR
STA
LDA
EOR
STA
INC
BHE

66
§FF
Z66
z62
SFF
262
Z63
$FF
Z63
264
$FF
b4
Z65
SFF
265
z70
SFF
Z70
z70
BR97D

SBYGF INC 265

BEY7D

i
BE97E

BNE
IRC
BNE
INC
BNE
INC
RTS

LDX
JMFP

BBY7D
Z64
BRYTD
Z63
BB97D
z62

$0F
JAL37

;jcomplement sign
;complement fraction byte 4
;byte 3

sbyte 2

;and byte 1

;and guard bit

:4f guard bic O

sthen increment fraction

;increment byte 4

11 O

sbyte 3 also

1£ O

;byte 2 also

;4£ 0

sbyte 1 alsec

;jzero here meaus overflow

;peint to OVERFLOW Errer
;print message
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B983
B9BS
B987
BO28Y
BI9BB
B9SD
BYSF
B991
B993
B295
B%97
B999
B99B
B29D
BY%9F
E9AL
B9AZ
B9AS
BIAG
B9AS
B9AA
B2AC
BOAE

. B9BO

B9B2
B9B4
BIB6
BR9B7
BY9BB

A225
B4AD4
8470

B4O3’

9404
B402
9403
B401
9402
A468
9401
6908
30E8
FOE6
E908
AB

A570
BOL4
1601
9002
F601
7601
7601
7602
7603
7604
6A

8

DOEC

B3BA 18

B9BB

60

3882 ;preshift

3883
3884
3885
3886
3887
3888
3889
3830
3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3%09
3910
m
3912
3913
3914

IB983
BR98S

SB999

BBSAG

BE2AC

SBYBO

BRYBA

LDPX
LpY
STY
LDY
STY
LDY
STY
LY
STY
LDY
STY
ADC
BMI
BEQ
SEC
TAY
LDA
BCS
ASL
BECC
IRC
ROR
ROR
ROR
ROR
ROR

$25
204, X
270
703,X
z04 X
z02,X
203,X
201,x
202,%
268
201,X
$08
BB98S
BASS5
508

z70
BB9BA
z01,X
BBYAC
201,X
201,%
201,X
202,X
203,X%
204X
A

BE9AG

;ehift whole fractiom
;right one byte

shigh order padding

;add & to exponent

;1f still <= O

;shift another byte

;compensate for correcrion .
jcheck guard bit

;1f exponent zero now, stop shifting
;else

ishift fraction right one bit

;last bit into A4

suntil § of shifts zero
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BYEC
B9Cl
B9C2
B9CY
B3CC
B9D1
B9D6
BSDEB
BY9ED

B9ES

B9EA
B9EA
BYED
BYEF
B9F1

BIF4
B9FG
B9F8
BIF9
BSFB
BIFD

BOFF.

BAOL
BADS
BAOG
BAOB
BAOB
BACD
BAQF
BAlLZ
BALA
BAlG
BALY
BALB
BALD
BAZ0
BA21
BAZA
BA26
BA28

810000
03

TFSES6
801398
807638
B2384AA
803504
813504
B0O800Q

803172

202BBC
FOO2
1003
4C4BB2

A561
E97F
48
A980
8561
A9D6
AOB9
206788
ASDB
A0B9
200FBB
A9BC
AOBY
205088
A%Cl
ADBS
2043E0
A9SEQ
ADBY
206788
68
207EBD
A9ES
AOBY
208CBA

3916
3917
3918
3919
3920
3921
3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939
3940
3941
3942
3943
%44
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968

;1, also used as default FOR step
TBYBC .BY $81,$00,500,$00,$00
; polynome table for LOG

TB9C1 .-BY

$03

:0.434255942
.BY $7F,$5E,$56,5CB,579
$0.576586541
.BY $BO,$13,59B,50B,564
:0.961800759
.BY $B0,$76,$38,593,516
;2.88539007
.BY $82,538,5A4,53B,520
;0.5 * SQR(2)
TB9D6 .BY $80,$35,$04,5F3,$34

1SQR(2)

TBIDE .BY $B1,§35,504,5F3,534

;-0.5

TR9EO .BY $80,5$80,$00,$00,500

;LOG(2)

TB9ES .EY $80,§31,572,517,5F8

.
L]

;"LOG" command

.

»

WBOEA =

SBY9EA JSR
BEQ
BPL

BRIF1 JHMF

BB9F4 LDA

by

*

SBC2B
BBIFL
BBITS
JB248

Z61
§7F

$80
z61
<TB9D6
>TBIDE
SB867
<{TBIDB
>TBYDB
SBEOF
<TB9BC
>TBYBC
SB850
<TB9C1
>TRICL
XED43
{IBYEO
>TBYIED
SB867

JBD7E
<{TBIES
>TBIES

3969 SBAZB JSR SBASC

iget sige of flp accu into A

s1f > 0, OK
;else ILLEGAL QUANTITY Error

jget exponent
;corrrect for excess of 128
;and save result

;get exponent

;set AY to point to 0.5 * SQR{2)
;add to flp accu

;set AY to poimt to SQR(2)
;divide AY by flp acce

;set AY to point to 1
ssubtract flp accu from AY

;set AY to polynome table
;jcompute odd polynome

;set AY to point to -0.5
sadd to flp accu

jYestore exponent

;add exponeat to flp accu

;set AY to LOG(2)
;multiply AY times flp accu



BAZB
BA2D

BA3O
BA33
BA3S
BA37
" BA39
BA3B
BA3D
BA3F
BA&2
BAGh
BALT
BA4Y9
BA4C
BALE
BASL
BAS3
BAS6

BASY
BASE

BASE
BASF
BA61
BAG2
BAG4
BABS
BAGT
BAGY
BAGE
BAGD
BAGF
BA71
BA73
BA75
BAT77
BA7S
BATB
BA7D
BA7F
BAS1
BAB3
BABS
BAB?
BaBS
BABY
BABE

D003
4CBBBA

208784
A%00
8526
8527
8528
8529
AS70
2059BA
AS65
205984
A564
2059BA
4563
2059B4
A562
205EBA
4CBFEB

D003
4CBIBY

LTS
0980

019
18

A52%
656D
8529
A528
656C
8528
A527
6568
8527
AS26
6564
8526
6626
6627
6628
6629
6670

4A
DODG

3971
3972

- 3873

3974
3975
3876
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3589
39%0
3991
3992

3993 ;
;add second flp

3994
3995
3996
3997
3958
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011

- 4012

4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024

;"*" operator

»
WBAZE BNE
JHp

*

BBA3O ISR
Lba
STA
STA
STA
STA
LDa
JSR
LDaA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
JMP

E]
SBA59 BRE
JMP

SBASE LSR
ORA
BBAG] TAY
BCC
CLC
LDA
ADC
STA
LDA
ADC
STA
1DA

BBA7D ROR

JBASB RTS

BBA30D
JEASE

SBAB7
$00
226
27
228
29
z70
SBASY
265
SBASYS
264
SBASY
263
SBAS59
262
SBASE
JBBEF

SBASE
JB983

A
$80

BBA7D

229
Z6D
229
z28
26¢C
Z28
227
Z6B
z27
Z26
Z6A
226
26
z27
728
229
z70

BBA6L

;if fiIp accu = 0, return

;add exponents

;set flp accu extension to zero

jEet guard bit
;* second flp aceu added to flp accu ext

;same for byte 4
ssame for bytre 3
;and byte 2

;and byte 1
ipost-normalize and rerurn

accu * A to flp extension

;1f a zero
jperform pre-shifc

;ehift LSB of A into carry

;pet to 580 only after 8 shifts
isave A

;1f low bit- set

;add second flp frection
;to flp extension

;also byte 2
;and byte 3

;and byte &
;ebhift flp extension right 1 bit

;including guard bic
;restore A

;get low bit of A into carry
;repeat until zero

as



N

~

BABC
BABE
BA9C
BA92
BA94
BAY6
BAS7
BA9Y
BA9EB
BASC
BASE
BAAD
BAAl
BAA3
BAAS

8522
8423
ADD4
Bl22
856D
88

B122
856C
88

B122
8568

B122
856E
4566
856F
ASBE
0980
856A
88

Bl22
8569
A561
60

4026 ;move flp

4027 ;

4028 SBABC STA
4029 STY
4030 LDY
4031 LDA
4032 STA
4033 DEY
4034 LDA
4035 STA
4036 DEY
4037 LDA
4038 STA
4039 DEY
4040 LDA
4041 STA
4042 EOR
4043 STA
4044 LDA
4045 ORA
4046 STA
4047 DEY
4048 1pa
4049 STA
4050 LbA
4051 RIS

# indexed

z22
223
504
(222),Y
Z6D

(z22),¥
26C

(z22),Y
Z63

{222},Y
26E
266
Z&F
Z6E
$80
Z6A

{(222),Y
269
261

by AY into second flp accu

:save AY index

;move byte 4 of fractien

:byte 3
;byte 2

sand byte 1
sinto sign
jalso Exclusive OR with eign of flp acce

;byte 1 always has bit 7 set

;save exponent
;show exponent of flp accu in &, Z and W
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BAB7
BABZ
BABE
BABC
BABE
BACO
BAC2
BAC3
BACA
BACE
BACS
BACA
BACC

BACF
BADL
BAD3

BAD4G
BADG
BADS

BADB
BADC

BADF

BAE2
BAES

EBAES
BAES

BAED
BAEF
BAF1
BAF4
BAF6
BAF8

BAF9

BAFE
BBO1
BBO3
BBOS
BBO7
BBOY
EBOC

AS69
FOLF
18
6561
9004
3oip
18
2C
1014
6980
8561
Doo3
4CFBBS

ASEF
8565
60

AS566
43FF
3005
68

68
4CF7RE

4C7ER9

200CBC
AL
FOL0
i8
6902
BOF2
A200
BG6F
207788
E661
FOE7
60

842000

200CBC
A9F9
AOBA
A200
866F
20A2BB
4C12BB

4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067

4068 ;

4069
4070
4071
4072
4073
4074
4075
4076
5077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
4106
4107
4108

;add expouents

’

SBAB7 LDA
BEQ
cLe
ADC
BCC
BMI
cLc
.BY

BBACSH BPL
ADC
STA
BNE
JMP

BBACF LDA
STA
RTS

LDA
-EOR
BMI
BBADA PLA
PLA
JMP

H
BBADF JMP
H
smultiply

1]

SBAE? JSR
TAX
BEQ
CLc
ADC
BCS

SBAED LDX
STX
JSR
INC
BEQ

BBAFB RTS

»
iflp constant 10 for division

269
BEADA

Z61
BBAC4
BBADF

s2¢
BBADA
580
z61
EBACF
JBEFB

Z6F
266

266
$FF
BBADF
JBEF?

BBY97E

iget exp. of 2nd flp accu (left operand)
;1f zero, set zero result

;add to exponent of flp aceu
i1f carry get

;and negative, true overflow
jelse correct for excess 128
;8kip next instructiion

1f C'= 1 and positive, real underflow

;else correct for excess 128
;etore resulting exponent
;1f zexo

;set sign positive

;Exclusive OR of signs —

;is sign of result o

;get sign of flp accu

;1f posirive, overflow
;jremove own return address

;and set result zero

3OVERFLOW Error

flp accu by 10

SBCOC
BBAFS

$02
EBADF
$00
Z6F
SB877
z61
BBADF

sjmove rounded flp into second flp accu
;jget exponent
;1f flp accu 1s zere, return

;exponent of second flp + 2 (# * 4)
jexit 1f overflow

A jset slgons same

;add second flp accu to flp (# * 5)
;add 1 to exponent (# * 10)
;exit 1f overflow

TBAFY .BY $84,$20,800,$00,500

H
jdivide flp acco by 10

SBAFE JSR

LDA <TBAF9
LDY D>TBAF9

LDX
STX
JSR
JMP

SECOC

$00
Z6F
SBBA2
JBB12

smove rounded flp accu to 2nd flp seccu

;set AY to flp value 10
;jset signs the same

;load flp accu from AY
sperforn division

91



BBOF

BB12
BBL12
BBL4
BB17
BB19
BBlA
BBlC
BBLE
BB21
BB23
BB2S
BB27
EB29
BBZB
BB2D
BB2F
BB31
EB33
BE35
BB37
B839
BB3B
BE3D
BB3F
BB4O
BB41
BB43
BB4E
BB4E
BE4S
BB4A
BB4C
BBAD
BBAF
BBS1
BB53
BBS5
EBS7
BB59
BBS5B
BBSD
BESE
BBED
EB62
BB64
BB66
BB6S
BB6A
BE6C
BBGE
BB70
BB72
- BB74
BB76

208CBA

FO76
201BBC
AS00
38
E561
8561
20B7BA
E661
FOBA
AZFC
A901
ALGGA
Ch4b2
polo
AG6B
C463
DOOA
ALGC
[o£1-13
D004
A46D
C465
08

9009
EB

9529
FO32
1034
AS01
28

BOOE
066D
266¢C
2668
266A
BOE6&
30CE
10E2

AB6D
E565
856D
AS6C
ES64
856C
AS6B
E563
8568
ASBA
E362
856a
98

4110 ;divide number (indexed by AY) by flp accu

4111 ;

4112 SBBOF JSR SBASC ;fetch # indexedby AY into 2nd flp accu
4113 ;

4114 ;7/" operator

4115 ;

4116 WBBL2 = . *

4117 JBB12 BEQ BBBSA ;1f flp accu = O, DIVISION BY ZERO Error
4118 JSR SEC1B ;round flp accu according to guard bit
4119 LDA $00

4120 SEC

4121 SBC 261 ;compute 2”& complement of exponent
4122 STA Z61

4123 JSR SBAR7 ;add exponents

4124 IRC 261 ;correct exponent

4125 BEQ BBADF ;exit 1f overflow

4126 LDX $FC ;set initial index into flp extension
4127 LDA $01 ;assure 8 loops per byte

4128 BBR29 LDY Z6A

4129 CPY 262 ;compare fractions, byte 1

4130 BNE BBB3F :

4131 1DY Z6B

4132 CPY 263 ;byte 2

4133 BNE BBR3F

4134 LBY Z6C

4135 CPY 264 ;byte 3

4136 BNE BBE3F

4137 LDY Z6D

4138 CPY 265 ;byte &4

4139 EBB3F PHP :save result of comparison

4140 ROL A ;shift result into A

4141 BCC BBB4C ;after 8 shifts

4142 INX

4143 STA 229,X ;save result Into flp extension

4144 BEQ BBE7A ;after byte 4, do guard byte

4145 BPL BBBJE ;after guard byte, exit

4146 LbA $01 ;again, 8 itevstions per byte

4147 BBBAC FLP ;restore result of comparison

4148 BCS BBESD - ;1f dividend larger, subtract

4149 JBBAF ASL 26D sshift dividend left 1 bit

4150 ROL Z6C )

4151 ROL Z6B

4152 ROL Z6A

4153 BCS BBB3F :1f C = 1 comparison result will be 1
4154 BMI BEB29 ;4f C = 0 and MSB = 1, compare

4155 BPL BBR3F s1f C = O and MSB = 0O, comp. result = 0
4156 BEBSD TAY ;4f dividend larger :

4157 LDA Z6D

4158 SBC 265 ssoubtract divisor

4159 STA Z6D

4160 LDA Z6C i

4161 SBC 264 ;byte 2

4162 STA Z6C

4163 LDA 26B

4164 SBC Z63 ;byte 3

£165 STA Z6B

4166 LDA Z6A

4167 SBC Z62 ;byte &

4168 STA Z6A

4169 TYA
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B877

BB7A
BR7C
BB7E
BB7F
BBBO
BBE1
BBS2
BBE3
BBB4
BRB6
BBE7

BEBA
BBBC

BBSF
BR91
BB93
BR2S
BB9?
BB9%
BBYB
BB9D
BESF

- BBAZ

EBA4
BBAS
BBAS

BEAC
BBAD
BEAF
BEBl
BEB2
BBB4
BEBS
BBBY
BBRY
BBBB
BEBD
BBEBF
BBCO
BBC2
BBC4
EBCE

4C4FBB

4940
DOCE
DA
0a

A214
4C3744

AS26
£562
AS27
8563
A528
8564
A529
8565
4CD7RSB

8522
8423
AQQ4
B122
8565
88

B122
8564

B122
8563
88

B122
8566
0980
8562
88

B122
8561
8470
60

4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
G194
4185
4196
4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218

4219

3
BBB7A

BEB7E

BBBBA

JBBBF

H
;load

SBBAZ

LDX

LDA
STA
LDa
STA
LDA
STA

JBBA;

540
BBB4C

-

™N

70
JBBEF

514
JA43T

z26
62
27
263
z28
64
z29
65
BBSD7

accu with

222
223
504
(222),Y
Z65

(222},Y
Z64

(222),%
z63 .

{2223,Y
266
580
Z62

(222),¥
261
z70

;repeat
;two more iterations for guard bit

;after guard byte computation,
1shift result left 6 bits

iset mew guard bit
;Temove result of last comparison
;and save result

ijpoint to DIVISION BY ZERO Error
;print error

imove flp accu extension
;into flp fractien

shyte 2
jbyte 3

sbvte 4
;do post-normalization

constant indexed by AY

i6ave AY

;load byre + 4
siunto flp aceu + 4

;tyte + 3
ibyre + 2

;byte + 1

yinte sign byte
;and with bit 7 set
;iate flp accu + 1

;hyte + 0

jinte exponear of flp accu
;jclear guard bit
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BBC7
BBCY

BBCA
BBCC
BECE

BEDO
BBDZ

BBD4
BED?
BBDS
BEDEB
BBDD
EBDF
BBE1
EBE2
BBE4
BBESG
BBE7
BBE9
BBEB
BBEC
BBEE
BBFQ
BEF2
BEF4
BEFS
BBF7
BBF9
BEFB

BBFC
EBFE
BCOO
BCO2
BCO4
BCOS
BCO7
BCOY
BCOB

A25C
2¢

A257
A000
FOO4

AGLY
ALLA

201BBC
8622
8423
ADDS
AS565
9122
88
A5G4
9122
88
A563
9122
88
A566
097F
2562
9122
88
AS61
9122
8470
60

AS6E
8566
A205
B368
9560

DOF$
8670
60

4221
4222
4223
4224
4225
4226
4227
4228
4228
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272

;store flp accu
H
LDX <Z5¢
.BY $2C

store flp accu

LDX <257
LDY >2Z57
BEQ SBED4

1]

JBBDO LDX Z49
LDY Z4A

i

;store flp accu

¥

SBED4 JSR SBCLB
STX 222
STY Z23
LDY $04
LDA Z65

STA {222),

DEY
LDA 264

STA (Z22),

LDA Z63

STA (Z22),

LDA Z66
ORA $7F
AND Z62

STA {Z22),

Lba 261

STA (222),

STY Z70

AR,
g
<
"

SEBFC LDA Z5E

SBEFE STA 266
LDX $05

BBCO2 LDA Z68,X
STA Z60,X
DEX
BNE BBCOZ
STX Z70
RIS

;store flp accu

atr Z5C-Z60

;jinitialize low byte of polnter
sskip nexc Ilnstruction

at Z57-Z5B
;initial jie Jov byte of polnter
;initialize high byte of pointer
s JJMP

into area indexed by Z49/24A
;set area peinter in XY

in ares indexed by XY
;round flp acce

;etozre XY In temporary pointer

;move byte 4 of fraction

Y
Y sbyte 3
Y ;byte 2

jcombine sign

sand byre 1
Y ;into byte 1 of area

imove exponent
Y
sclear guard bit

second flp accu into first flp accu

;move eign

;loop counter
;smove 5 bytes

;set product of signs to ~+”
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BCOC
BCOF
BC1l
BC13
BC15
BC16
BC1E
BC1lA

BC1B
BRCID
BCLF
BC21
- BC23
BC26
BC28

BC2ZB
BC2D
BC2F
‘BC31
BC32
BCI4
BC36
BC38

BC39

BC3C
BC3E
BC40
BC42
BC44
BC46
BC4B
BC49 .
BC4B
BCLD
BC4F
BCS51
BCS53
BCSS

;move rounded flp accn inte second flp accu

SBCOC JSR
LDX
BBC11 LDA
STA
DEX
BNE
STX
BBClA RTS

»

SBC1EB
06

260,%
268 ,X

BBCI11
270

;round flp accu
;set # bytes ro move
;aove & bytes

;store zerp into guard bit

s;round flp accu sccording to guard bit

SBEC1B LDA
BEQ
ASL
BCC
SBC23 JSR

H
H
;
S5BC2E LDA
BEQ
BBC2F LDa
JBEC31 ROL
Loa

BCS

iDA

BBC38 RIS

Z61

BEClA
270

BEClA
SBY6F
BBClA
JB938

;1f flp acco = O

;leave 1t at O

;if guard bit aot set

;jstatus quo

;incremént fraction

;1f no overflow, leave it

;else shift fractiom right 1 bit

of flp accu in A

z61
BBC38
66
A
SFF
BBC3B
$01

4306 ;"SGN™ command

202BBC 4308 WBC39 JSR SBCZB

4274
4275
201BBC 4276
A206 4277
B560 4278
9568 4279
ca 4280
DOFS 4281
8670 4282
60 4283
4284
4285
4286
4561 4287
FOFE 4288
0670 4289
90F7 4290
206FBY 4291
DOF2 4292
4C38B9 4293
4284
4295
4296
4561 4297
FOO9 4298
A566 4299
2A 4300
ASFF 4301
BOOZ 4302
A901 4303
60 4304
4305
4307
4309
4310
4311
8562 4312
A900 4313
8563 4314
A288 4315
AS62 4316
49FF 4317
24 4318
A900 4319
8565 4320
8564 4321
8661 4322
8570 4323
8566 4324
4CD2BB 4325

3

jmove signed number

»

JBC3C STA
LDA
STA
LIX

JBC44 LDA
EOR
ROL

SBCA9 LDA
STA
STA

JBCAF STK
STA
5TA
JMP

262
$00
263
$88
z62
$FF
A
$00
Z65
z64
z61
z70
266
JB3D2

;1f exponent zero
;sign = O

;move sign bit

;into C bit

;if €= 1, sigo = FF

3if C= 0, sign = Q1

;jget SGN of flp accu into A
from 4 into flp accu
;store f in most significant byte

;and O into byte 2
;load exponent

;ecomplement sign
;and move into C flag

;clear byte 3

;and byre &

;store exponent

;move sign to guard bit

;and to sign bit

:negate flp accu 4{f borrow and post—shift
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BC58
BCSA

BC3B
BC5D
BCSF
BC61
BC63
BC64S
BC65
BCO7
BC69
BCGB
BC6D
BC6F
BC71
BC73
BC7S
BC77
BC79
BC7A
BCTC
BCT7E
BCBO
BCB1
BC83
BCES5
BCB7
BCB8
BCBA
BCEC
BCBE
BC9O
BC92
BC94
BC96
BC98

4666
60

8524
8425
AG0D
B124
c8

AA

FOC4
B124
4566
30C2
E461
D021
B124
0930
€562
DOLY
c8

B124
c563
D12
cs

B124
€564
DOOB
c8

A9TE
€570
B124
ES65
FO28
A566
9002
49FF

4327 ;"ABS" command

4328

4329 WBC58 LSR Z66

4330
4331

RTS

;eet Bign of flp accu positive

4332 ;compare flp accu to flp # indexed by AY

4333 ;

4334
4335
4336
4337
4338
4339
4340
434
4362
4363
4344
4345
4346
5347
4348
4369
4350
4351
4352
4353
4354
4355
4356
4357
41358
4359
4360
4361
4362
4363
4364
4365
4366

SBCSB STA
SBCSD STY
LDY
LDA
INY
TAX
BEQ
LDA
EQR
EMI
CPX
BNE
LDA
ORA

INY
LDA
cMP
1Da
SBC
BEQ

BBC92 LDA
BCC
EOR

4C31BC 4367 BBCOB JMmr

224
725
$00
(Z24),Y

SBC2B
(224),Y
z66
BBC2F
z6)
BBCY2
(224),Y
580

262
BECO2

(2243,
763
BBC92

(Z24),Y
264
BBCY92

$7F

zZ70
(224),Y
z65
BBCBA
z66
BECY8
SFF
JBe3l

jsave index to variable
;get exponent of variable

31if zero, get sign of flp accu

;get byte 1 of fraction

;if different from sign of flp accu
;get sign of fip accu

jcompare exponents

s31f not equal, set glgn according to €

;get byte 1
;compare to byte 1 of flp accu
;1f not equal, set sign according to C

;jget byte 2
jcompare to byte 2 of flp accu
s1f not equal, set sign according to C

;get byte 3
;jcompare to byte 3 of flp accu
;if not equal, set sign accoring to C

;set borrow
saccording to puard bit

jcompute difference between bytes 4
;1f equal, return with A = 0O
;else compute sign according to C

;and set A accordingly
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_BC9B
BCYD
BCYF
BCAD
BCA2
BCASG
BCAG
BCA7
BCAS
BCAB
BCAE
BCAF
BCEL
BCB3
BLBS
BCBE
BCBA

BCBB
BCBC
BCBE
BCCO
BCC2
BCC4
BCCH
BCCY
BCCE

BCCC
BCCC
BCCE
BCDO
BCD2
BCDS
BCD7
BCD9

BCDD-

BCDE

BCEZ
BCE4
BCE6

BCE9
BCEB
BCED
BCEF
BCF1
BCF2

A561
FO4A
38

E9AD
2466
100%

A9FF
8568
204DBY

A261
C9FS
1006
209989
B46E
&0

A8
AS66
2980
4662
0562
8562
20BOBY
8468
60

4561
€240
BO20
209BBC
B470
A566
8466
4980
24
A9A0
8561
AS565
8507
4CD2BE

8562
8563
8564
8565

60

4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380

4381
4382

4383
4384
4385
4386
4387
4388
4389
4390
4391
4392
4393
4394
4395
4396
4397

;eonvert flp accu to a 4 byte signed integer

SBCYB LDA
BEQ
SEC
SBC
BIT
EPL
TAX

BBCBA RTS

¥
BECBB TAY
‘1Da
AND
LSR
ORA
STA
JsR
STY
RTS

4398 ;
;TINT™ command

4399
4500
4401
4502
4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4621
6422
4423
4424

WBCCC =

SBCCC LDA
w14
BCS
JSR
sTY
LDa
5TY
EOR
ROL
LbA
§TA
LDA
STA
JHMF

TR

»

BBCEY9 STA
STA
STA
5Ta
TAY

BECFZ RTS

61
BBCES

$A0
66
BBCAF

SFF
268
SB94D

$61
$F9
BECEB
SB999
68

Z66
580
62
262
262
SBYBO
768

1

261
$AQ
BBECF2Z
SBCYB
270
266
66
$80
A
SAD
261
265
z07
JB8D2

clear flp accu

z62
263
Z64
265

;get exponent
:1f zero fill fraction with zeros

;caleulate exponent — 32
;if result negative

isave A
;6et padding to ones

;jnegate flp fraction
;restore A

3if < 8 places to be shifted

;do shift
;and reset padding

;1f > = 8 places to be shifted

;S€t parameters

;and MSB
;to do byte shifts first
;and then reset padding

;Bet exponent

;1f > = 32

;then no comnversion necessary
;jconvert flp accu to 4 byte ilnpteger
;clear guard bit

;get sigo

;6et sign positive

jinvert sign

;and move lnto carry

;5et expoment to 32
;jmove leagt signiffcant bir

;into even/odd switch
;negate flp accu if borrow

;jmove A into every byre of fraction
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BCF3
BCF>
BCF?
BCFY9
BCFA
BCFC
BCFE
BDOO
BDO2
BDO4
BDOG
BDOS
BDOA
RDOD
BDOF
BDIl
BD13
BDLS
BED17
BD1A
BRIC
EDLE
BD20
BD22
BD24
BD26
BD28
BD2A
BDZC
BD2E
BD30
BD33
BD35
BD37
BD3%
BD38
BD3C
BD3E

BD41
BD43
BD45
BD4T7
BD4Y
BD4A
BDAC
BD4E
BD50
BDS2
BDS5
BD57
BDS9
BDSE
BDSE
BDGO
BD62
BD64
BDES

AQOD
A204
945D
CA
10FB
900F
co2p
D004
8667
FOO4
CS2E
D005
207300
905B
C9ZE
FQIE
C945
D030
207300
9017
C94B
FOOE
co2p
FOOA
CIAA
FOO8
c92B
FO04
DOO7
6660
207300
905¢C
2460
100E
A900
38
E5S5E
4CA49BD

665F
245F
50C3
AS3E
38
E55D
855E
FO12
1609
20FEBA
E65E
DOF9
FOO7
20E2BA
C65E
DOF9
AS67
3001
60

4426
4427
4428
4429
4430

4431

4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4htdh
4445
4446
4447
4648
4449
4450
4451
4452
4453
4454
4§55
4456
4457
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468
4469
4470
4471
4472
4473
L4674
4475
4476
4477
4478
L4479
4430
4481
6482
4483
4484
4485

;convert string to flp # in flp accu

SBCF3

BBCF7

BBD0O6

BBDOA
BEDOD
BBDOF

BBD2E
BBD30
BBD33
BBD35

BaD41

BRD4T
JBD49

BRDS2

BBD5B

BED62

LDY
LDX
STY
DEX
EFL
BCC

BNE

BPL

SBC

$00
$0A

Z5D,%

BBCF7
BBDOD

BBDOG
Z67
BRDOA
““+
BBDOF
X0073
BEDHA

BBD4L
“E
BBD4T
X0073
BBR33
SAB
BBD2E

-

BED2E
SAA
BRD20
"+
BED30
BBD35
260
X0073
BBD9L
260
BED47
$00

Z5E
JBD4Y

Z5F
Z5F
BBDOA
Z5E

5D
Z5E
BBD62
BEDSB
SBAFE
Z5E
BED32
BBD52
SBAE2
IZ5E
BED5B
z67
BBD67

;loop counter, 11 bytes to be cleared
jelear flp accu and 5 more

;1f first charecter not numerie
;check for minus

;1f so0,

;set flag for negative #

;check for positive number
;1f not, go try others
:get next character

;+1f numeric, gather number
;1f decimal peolnt,

;set flag

;1f exponent character

;:get next character
;4f pumeriec, gather exponent value
;1f code for "~

jor "~" drself
;eet flag
;1f code for "+"

307 "+" irself

iskip -

;else combine fraction & exponeat
;eet flag for negative exponent
;get next character

31f numeric, gather exponent value
;at end of exponent

31f sign of exponent negative

;get two s complement of exponent
;combine

sset code for 7.7 found

;1f alyeady set, this is end of number
;get exponent, base 10
;ominue # of digits after "."

;save

;1f zero, no adjustment

;1f positive, multiply by 10

;1f negative, divide flp accu by 10
jlacrement exponent, base 10

;and repeat if not zero

;1f positive, wmultiply flp accu by 10
;decrement exponent, base 10

;jand repeat if nct zero

;get sign of flp #

;1f positive,

jreturn
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BD67

BD6A
BD63
BD6D
BD6¥
BD71
BD74
BD75
BD76
BD78
ED7E

BD7E
BDTF
BD82
BDB3
BDB6
BD8E
BDBA
BDEC
BDBE

BD91
BDY93
BD95
BDY97
BD9%
EDSE
BDSD

BDAC
BDAL
BDA2
BDA3
BDAS
BDAG6
BDAY
BDAS
BDAB
BDAC
BDAE
BDBO

4CB4BF

48
245F
1002
E65D
20EZBA
68

38
E930
207EBD
4COABD

48
200CBC

203CBC
ASGE
§566
856F
4661
4CH6ABB

ASSE
t90a
9009
2964
2460
3011
4CTEBY

0A
DA

18
655E
0A

15
ADOO
717A
38
E930
855E
4C308D

4486
4487
4488
44 B9
4490
449]
4482
4493
4454
4495
4496
4497
4498

H
BBD67

3
BED6A

BBD71

4499

4500
4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
45272
4523
4524
4525
4526
4527
4528
4529
4530
5531
4532
4533

»
;add signed integer

JBD7E

JHMF

PHA
BIT
BPL
INC
JSK
PLA
SEC
SBC
J5R
JMP

PHA
JsR
FLA
JSK
LDA
EOR
STA
LDX
JMP

JBFB4

Z5F
BBD71
Z5D
SBAEZ

0
JBD7E
BBDOA

SBCOC

JBC3C
Z6E
266
Z6F
Z61
JBB6A

;else apply momadie "-7

;save numeric digit
;if 7.7 found

;increment ¥ of digits after ".7
smultiply f1p aceu by 10
;jrestore numerlic digir

;convert from ASCII to binary
:add signed integer from & to flp acco
;repeat for next character

from A to flp accu

;save Integer

;move rounded fip accu to 2ad flp accu
jrestere integer

;get csigned # from A into flp accu

jcompute Exclusive OR of signs

slet Z and N reflect exponent
;apply diadic operator "+7

;get exponent of number from a strimg

BBD91 LDA Z5E

i
BBDAC

EBDAE

CHP
BCC
iDA
BIT
BMI

504
BBDAO
$64
260
BEDAE
BBY7TE

A
A

Z58
300
(Z7A),Y
"0

ZSE
BED3O

;get exponent gathered so far
;if => 10

;and sign of exponeunt 1s positive

;then overflow
;print error

sexponent % 2
;exponent * &

;exponent * 5

;exponent ®* 10

;add current character
jeconvert from ASCIT to bipary

; 8ave exponent
jrepeat for next character
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BDR3
BDBE

BDED

BDC2
BDC4
BDCH
BDCY
BDCE

BDCD
BDCF
BDD1
BDD2
BDD4
BDOD7
BDDA

RDDD
BDDF
BDE1
BDE3
BDES
BDE7
BDEA
EDEC
EDEE
BDEF
BDF1
BDF3
BDF5

BDFB
BDTA
BDFC
BDFE
BEOC
BEO2
BECS
BEG7
BEQS
BEOB
BEOD
BEOF
BEL2
BEl4
BE16
BE18
BE1lA

9BIEBC
SEGE6B

9E6EEB

A971
4043
20DABD
AS3A
AG39

8562
8663
A290
38
2049BC
20DFED
4C1EAR

ADO1
4920
2466
1002 .
A92D
99FFO0
8566
8471
c8
A930
A661
DOO3
4CO4BF

A900
EQ8D
FOO2
BOO9
AYBD
AOBD
202B8BA
AOF7
855D
A9RB
AOBD
205BBC
FOLE
1012
A9B3
AOQBD
205BBC

4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553

- 4554

4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
4571
4572
£573
4574
4575
4576
4577
4578
4579

4580

4581
4582
4583
4584
4585
4586
4587
4588

4589 -

4590
4591
4592
4593
4594

;constants for flp to string conversion

3999999.9

TBDB3 .BY $9B,%3E,$BC,S$1F,SFD

3999999999

TEDBB .BY $9E,$6E,$6B,$27,$FD
; 1000000000
TEDBD .BY SOE,$6E,$6B,$28,500

*
;priot IN follwed by statement #

SBDC2Z LDA
LbY
JSR
oA
LDX

<TA371
>TA371
SBDDA
Z3A
Z39

1]
;print # from AX

H
SEDCD STA
STX
LDX
SEC
JSR
JSR
SBDDA JHP

262
263
590

SBC4Y
SBDDF .
SABLE

iset AY to IN message

;Print message
iper curreat statement # into AX

sjmove AX into flp accu
;set expoment to 16
spad out flp acen

;convert £lp accu to string
;and go print string

»
;convert # in flp accu to strimg

3

SEDDD LDY

SBDDF LDA
BIT
BPL
LDA

BBDE7 STA

¥

BEDFS LDA
CPX
BEQ
BCS

BBEDO LDA
LDY
JSR

BBED? STA
BBEOB 1DA
LoY
JSR
BEQ
BPL
BBEL6 LDA

JSR

s01
$20
266
BBDE7V

X0100-1,Y
266
z71

“0
261
BRDFB
JBFO4

$00
580
BREOO
BEEOY
<TBDBD
>TEDEBD
SBA28
$F7
Z5D
<TEDB3S
>TBDES
SBCSE
BBE32
BBE28
<TBDB3
>TBDB3
SBCSB

;initial output index

;set fiTst character to & space
;but 1f sign negative

;eet first character to "-"
;store sign Into ouiput area
;Bet sign positive

;save cutput index

;assume 0
;1f exponent 0

soutput O and end string
sclear exponent, base 10

;if exponent, base 2, = 0
jor < 0
;set AY to point to 1000000000

;uultiply by flp accu
;set exponent base 10 to -9
;save exponent base 10

;set AY to index 993999999

jecompare flp accu to AY

31f equal, no need to adjust exonent

:1f flp accu >, adjust accordingly

;1f flp acem <,

:set AY to point to 999999.9

;and compare f£lp accu to # indexed by AY
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BELID
BE1F
BE21
BE24
BE26
BE2S
BE2B
BEZD
BE2F
BE32
BE35
BE37
BE39
BE3A
BE3C
BE3E
BEA4Q
BE42
BELSL
BE4S
BE47
BE48B
BE4A
BE4C
BE4E
BE4F
BES1
BES3
BES3
BES7
BESS
BESE
BESC
BESE
BE&0D
BES1
BE64
- BE66
BE6S
BEGA
BEGC
BE6D
BE70
BE72
BE74
BE?7
BE79
BE7B
BEVE
BESO
BE82
BESS
BEE7
BEBS
BEBA
BESC
BESE
BESO
BE91
BE93

F002
100E
20EZ2BA
CE5D
DOEE
20FEBA
E65D
DODC
204988
209BBC
A201
AS5D
18
6904 .
3009
C90B
BOO6
69FF
AA
A902
ag
E902
855E
865D
8A
FOO2
1013
ALT1
A92E
c8
99FFO0
8A
FOO06&
A530
c8
99FFO0
8471
A0OD
A280
A565
18
7919BF
8565
AS564
7918BF
8564
AS563
T9178F
8563
A562
7916BF
8562
EB
BOO4
10DE
3002
30DA
84
9004
49FF

4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606
4607
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
5624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
4653
4654

BREZ1
BBE2S

BBEZF
BBE32

BRE47
BBE4S

BBES3

BBEG4
BBE66
SBE6S
BBE6A

BBESE
BBESO

BEQ
BFL
ISR
DEC
BNE
JSR
ING
BRE
JSR
JSR
LDX
LDA
€LC
ADC
BMI

BM1
BMI
TXA
BCC
EOR

BBE21
BBEZF
SBAEZ
5D
BBE1G
SBAFE
25D
BEEOB
SBB4Y
SBCY9B
$01
5D

$0A
BBE47
S0B
BBE4S
$FF

$02

502
Z5E
A

BBES3
BBEG6S
Z7L

X0100-1,Y

BBE6L
0

X0100-1,Y
z71
500
$80
265

TBF16+3,%
zZ65

264
TBFI6+2,Y
z64

263
TBFLl6+1,Y
263

z62
TBFLE,Y
z62

BBEBE
BEE6A
BBESO
BREEGA

BBE97
$FF

;1f £1p accu <, no more adjustment
selse multiply flp accu by 10
;decrement exponent base 10

;and repeat

;divide flp accu by 10

;increment’ exponent, base 10
;Tepeart

;do half rounding of flp accu
;jeonvert flp accu to 4 byte integer
;set position of decimal point
;get exponent, base 10

;add 10

sEf s2ill < O, do exponential notation
;1€ > 10 .
;do exponential notatfon )

;else set new pogition of decimal point
;and set expopent base 10 accordingly

;eorrect exponent, base 10

;save exponent

:save position of decimel point
;1f position of decimal point > 0
;no extra adjustment needed

;get output iandex

;aet decimal polnt

;store it
;1f position of decimal point < O

;set a2 O

;aud store it

;save output index

;set initial table index
;initial table phase megative
;add table entry

;to fraction, byte 4

;byte 3

sbyte 2

sbyte 1
iiocrement digilc
31f no overflow and positive, repeat

;1f overfiow and negative phase, repeat
;1f positive phase

sget 10 — digit
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BE9S
BE97
BE99
BE9A
BE9B
BE9C
BESD
BESF
BEAL
BEA2
BEA3J
BEAS
BEAS
BEAA
BEAC
BEAE
BEAF
BEB2
BEB4
BEB6
BEB7
BEBY
BEBB
BEBC
BEBE
BECO
BEC2
BEC4
BEC6
BECY
BECA
BECC
BECE
BEDC
BED2
BED3
BEDS
BED7
BEDS
BEDEB
BEDD
BEDE
BEEO
BEE1
BEE3
BEE6
BEEB
BEEB
BEEC
BEEE
BEEF
BEFO
BEF2
BEF4
BEF6
BEF9
BEFA
BEFD
BEFF
BFO2

6904
692F
c8

c8

cB

c8

B4 47
A471
cs

AA
297F
99FFO0
C65D
D006
A92E
c8
99FF00
8471
AGLT
8a
49FF
2980
AA
024
FOO04
co3c
boas
A4T1
BYFFOO
88
C930
FOF8
C92E
¥001
c8
ASZB
A65SE
FO2E
1008
ASOO
38
ESSE
AA
A92D
230101
A945
990001
BA
A22F
38

EB
E90A
BOFR
6934
990301
Ba .
990201
AS00
990401
FO08

4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
4713
4714

BBES?7

BBEB2

BBEC4
BBECH

BBED3

BBEE3

BBEEF

EOR

by
Lba
DEY

BEQ

BEQ
INY
LDA
LDX
BEQ
BPL
1Da
SEC
SBC

LDA
STA
LDA
STA

LDX
SEC
INX
SBC
BCS

STA

STA
LDA
STA
BEQ

$0a
$2F

Z47
z7l

$7F
X0100-1,Y
Z5D

BBEB2

X0100-1,Y
n
Z47

SFF
$30

524
BEECH

$3c

BBEGA

z7
X0100-1,Y

"0
EBECH

BBED3

“+
Z5E
BBFO7
BEEE3
$00

Z5E

-

X0101,Y
“E
X0100,Y

$2F¥

$0A
BBEEF
$3A
X0103,Y

X0102,¥
500
10104,
BBFOC

;convert to ASCII

jpoint to mext table entry
;save table index
;get output index

;eave digit

;jremove phase bit

;etore digit

jdecrement pesition of decimal point
;1f position reached

;set decimal point

jand etore it at next output location -
;save output Index
;restote table index

iinverse phase bit
sreset digit

;1f table index not at 9 {(* 4)

;and not at 15 (* &)

sTepeat

;1f end of segment, restore output index
iget last digit

3if a 70"

jremove and repeat

;if decimal point

jTemove, but do not repeat

iset "+
jEet erponent, base 10
;1f zero, go end string

;1f negative, .

jcompute complement of exponent
;aod ser "-T

;jstore slgn of exponent fn output area
;set sign for exponential notation
sand store it

;8et ASCII base for first exponent digit

;increment

isubtract 10 from exponent

;1f not a borrow, repeat

;convert” second exponent digir to ASCII
;store second digit

;atore first digit

;store end of string
sand exic
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L18e

BFO4 99FFO0
BFO7 A900°
BFO9 990001
BFOC 4900
EFOE AOO1
BF10 &0

BF11 800000

BF16 FAOALF
BFLA 009896
BF1E FFFOBD
BF22 000186
BF26 FFFFD8
BF2ZA 000003
BFZE FFFFFF
BF32 000000

BF36 FFFFFF

BF3A FFDFOA
BFIE 000343
BF42 FFFF73
BF46 0000DQE
BF&A FFFFFD

BFSLE DODOOO

'ﬂREgtA—nrsz ECAAAA

BFSA AAAAAA
BF6Z AAAAAA
BF6A AAAAAA

4715
4716
4717
4718
471%
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758
4759
4760
476t
5762
4763
4764
4765
4766
4767
4768

JBFO4 STA X0100-1,Y ;store A at current output positicn
BEFO7 LDA $00
. STA X0100,Y ;store end of string
BRFOC LDA <X0100
LDY >X0100 ;set AY to point to string text
RIS .

’

jconstants for conversions

H

;0.5 for rounding, SQR and dummy varisble
TBFil .BY $80,$00,500,500,500

H
;a@ivisors for decimal conversion

; -100000000
TBFl6 .BY $FA,504,8$1F,500
;410000000
.BY $00,5$98,596,580
;-1000000
.BY SFF,$F0,$BD,$C0
;+100000
" .BY $00,$01,586,540
$=-10000
.BY $FF,$FF,5D8,5F0
;+1000
’ .BY $00,500,503,$E8
3—100
.BY $FF,$FF,$FF,$9C
s +10
.BY $00,%00,500,$04

)

-1
.BY $FF,§FF,5FF,$FF

divisors for time conversion

“10 % 6 * 10 % 6 * 10 * 60
.BY $FF,SDF,$04,580
46 % 10 * 6 * L0 * 60
.BY $00,403,%4B,5C0
;=10 * 6 * 10 * 60 ‘

H
H
i
H

.BY $FF,$FF,573,560
46 * 10 * 60

.BY $00,%$00,$0E,510 -
3-10 * 60 -

. -BX $FF,$FF,$FD,$AB T

++60

.BY $00,500,$00,53C
;unused area follows

-BY SEC,5AA,$AA,SAA, SAA,SAA, SAA, SAA
+BY $MD $M, SMI $Mp$M: s“: $Mo $M
-BY $AN,$AA,SAA,$AA,SAA, AR, SAA, $AA
-BY SAA,SAA,SAA, SAA,5AA,5AA, SAA
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4770 ; SQR" command

LY 2
BF71 200CBC 4772 WBF71 JSR SBCOC ;move rounded flp accu into 2nd flp accu
BF74 A911 4773 LDA <TRFll
BF76 AOBF 4774 LDY >TBF11 :let AY point to value 0.5
BF78 20A2BB 4775 JSR SBBAZ ;1oad flp accu from AY
4776 ;
4777 ;"EXPONENT" operation
4778 ;
BF7B FO70 4779 WBF7B BEQ BBFED ;1f right operand zero, do EXP(0}
BF7D A569 4780 LDA Z69 ;if left operand zerto
BF7F DOQ3 4781 BNE BBFB4
BF81 4CF9BB 4782 JMP JBEFS ;6et result zero
4783 ;
BFB4 A24E 4784 BEFS84 LDX <Z4E
BF86 AODO 4785 LDY DZ4LE ;set AY to Z4E
BF88 20D4BB 4786 JSR SBBD4 ;stote flp accu there
BF8B AS6E 4787 LDA Z6E ;get sign of left operand
BF8D 100F 4788 BPL BBFSE +1f negative
BFSF 20CCBC 4789 JSR §3CCC ;perform INT
BFY92 A94E 4790 LDA <Z4E
BF94 ADOCO 4791 1LDY DZ4E ;set AY to ZAE agaln
BF96 205BBC 4792 JSR SBCS5B scompare AY with flp accu
BF99 DOD3 4793 BNE BBF9E :1f equal, right operand = integer
BF9B 98 4794 TYA . sset positive
BFOC A407. 4795 LDY z07 iset sign change flag
BF9E 20FEBB 4796 EBF9E JSR SBBFE ;move second flp accu into flp accu with
BFAl 58 4797 TYA
BFA2 48 4793 PHA ;save sign change flag
BFA3 20EAB? 4799 JSR SBYEA ;perforn LOG
BFAG AS4E 4800 LDA <Z4E
BFAB A000 4801 LDY >Z4E ;eet AY to Z4E
BFAA Z02BBA 4802 JSR SBA28 ;mulitiply AY by flp accu
BFAD 20EDBF 4803 JSR BBFED ;perform EXP
BFB0 68 4804 PLA - ;restore sign change flag
BFE1 4A 4805 LSR A ;shift into carry
BFBE2 900A 4806 BCC BBFBE ;return if not set, elge do monadie -7
4807 ;
4808 ; "MINUS™ operator
4809 ;
BFB4 4810 WBFBS = &
BFB4 AS61 4811 JBFB4 LDA 261 +1f number = O
BFB6 FOO6 4812 BEQ BEFBE ;50 is reswlit
BFBS AS66 4B13 LDA Z66
BFBA 49FF  4B14 EOR §FF ;else invert sign
BFBC 8566 4815 STA 266
BFEBE 60 4816 BBFBE RIS
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EFBF
BFC4

BFC5
BFCA
'BFCF
BFD4
BFDY
BFDE
BFE3

BFES

BFED

BFEF
BFF1
BFF4
BFF6
BFF8
EFFA
BFFD

4818
4819
4820
B138AA 4821
07 4822
4823
713458 4824
4825
74167E 4B16
4827
772FEE 4828
4829
FALDS4 48B30
4831
7C6359 4832
4833
JE7SFD 4834
4B35
803172 4836
4837
810000 4838
4839
4840
4841
4842
A9BF 4843
AOBF  4BL4&
202884 4845
AST0  4B46
6950  4BA4T
9003 4848
20238C 4849
4COOEO 4850

sfloaring point pumbers for EXP

»

:1/L0G(2)

TBFBF .BY $B1,$38,544,$38,529
.BY 507 ;pelynome

;0.0000214987637

table for EXP

.BY §71,$34,558,53E,556

30.000143523140

.BY §74,516,3$7E,$83,618
;0.00134226348

.BY §77,52F,3EE,SE3, 585
$0.00961401701

+BY $7A,51D,$84,51C,52A
;0.0555051269

.BY §7C,%63,559,558,%504
30.240226385

.BY $7E,575,$FD,5E7,5C6
;0.693147186

.BY $80,531,$72,518,510
;1.0

. .BY $81,%00,500,500,500

“EXP” command

. ws e

*
WBFED =  *
BBFED LDA <TBFBF

AN

1DY >TBFBF slet AY point to 1/LOG(2)

JSR SBA28 ;oultiply AY times flp accu
LpA zZ70
ABC $50 ;according to guard byte + 80
BCC BEFFD
JSR SBC23 sround flp accu

BBFFD JMP XEOOO ;contioue in part 2
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BA3SF A3BF 503

BA3AL AJAL 4B9

BA3BO A3B0 495

BA3B7 AIBT  4BT7 498
BA3DC A3DL 535

BA3ES A3E8 547

BA3EC A3EC 541 543 553
BA3F3 A3F3 530

BA412 ALY2 574

BA41S A4lEe 583

BA42Y AG21 589

BAG34 AG3& 573 576 594
BA435 A43S 563 567 595 597 2854
BAGSE ALS6 631

Ba4T 4 ALT4 638

BALBO ALBD 656 716 744
BA4SC ALYOC 657

BA4D7 A4D7 694

BALDF A4DF 699 705 709
BALED ALED 667

BASOB ASDB 724
BAS22 A522 741
BAS3C AS3C 772
BAS44 AS44 759
BASSF A55F 755
BAS62 AS62 784
BAS76 AS76 780
BAS8B2 A582 802 847
BASSE ASBE 798

BASAG ASA4 811
BASAC ASAC B15
BASES ASB6 829
BASBS ASBB 863
BASC? ASC? 865

BASCY  ASCO BON 804 809 813 817 850 852
BASDC  ASDC 84t
BASDE  ASDE 843
BASES  ASES 856
BASEE ASEE 807
BASFS AS5F5 831
BASFY ASF9 861
BA609  A609 838

BA617 AB17 903 1298

BAG62E AB2ZE 890

BAG37 AB37 892

BAG4O AGLO 8B4 .
BAG4L A641 889 895 897 909 980 983
BAGED AGBD 927 974

BAGAL Abas 971 972

BAG6BB AGBB 978

BAGCY A6C9 985 1033

BAGES AGE6 1007

BAGEB AGES 1009

BAGEF ABEF 1061

BAGF3 ABF3 1040 1042 1044
BA70D A700 1018 .
BA714 A714 998 1010 1023
BAT17 AT17 1025

BA72C A72C 1055
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BA7ZF
BA737
BA753
BATOF
BATBE
BAJCE
BASD4
BABOT
BASOB
BASGE
BAS27
BAB2B
EAS32
BAB4O
BABS4
BAB62
BAB7O
BABTD
BASBC
BABCO
BABDL
BASE3
BABES
BASEB
BASFB
BA90S
BA911
BA919
BA937
EA940
BA948
BAS53
BA9S7
BAYSF
BA9HA
BA99F
BAIDG
BASDS
BASED
BAADT
EAAZA
BAAZY
BAAZC
BAA3D
BAALB
BAAS2
BAA9D
BAASA
BAASD
BAAES
BAAE7
BAAES
'BAAEE
BAAFS
BABOE
BABOF
BAB1O
BaBl3
BAE19
BAB28

1054
1051
1071
1111
1130
1139
1165
1135
1183
1167
1196
1163
1206
1216
1227
1236
1211
1254
1288
1293
1310
1299
1393
1316
1382
1342
1366
1365
1373
1377
1387
1426
1396
1400
1420
1442
1465
1463
1513
1506
1494
1525
1488

1537 -

1536
1545
1589
1617
1622
1640
1605
1612
1656
1607
1659
1668
1679
1614
1675
1697

1063

1923

1233

1295

1800
1360

1406

1541
1548

1698
1633

1610

1671

1699

1912
1362

1544

1692
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P

BABAZ
BAB5?
BABSB
BABSF
BAB62
BABGB
BAB92
BABE7
BARDE
BABEA
BACO3
BACOD
BACAH1
BACLA
BACA4D
BACS1
BACES
BAC71
BACT2
BACTD
BAC8%
BACSD
BACBS
BACDL
BACDF
BACEA
BACFB
BAD27
BAD32
BAD35
BAD75
BAD7B
BADI6
BADY7
BADY9
BADAL
BADD7
BADES
BADFO
BADF9
BAEQ7
BAEI1l
BAELY
BAE30
BAESS
BAESS
BAESD
BAEGS
BAESS
BAESO
BAEBA
BAEBF
BAESZ
BAESA
BAEAD
BAECE
BAECC
BAEE3
BAEEA
BAEF1

AB42
AB57
ABSB
ABSF
AB62
ABGB
ABS2
ABB7
ABDE
ABEA
ACO3
ACOD
AC4l
AChA
AC4D
AC51
AC65
ACT1
ACT72
ACTD
ACB9
ACY9D
ACBB
ACDL
ACDF

ACFB
AD27
AD32
AD35
AD75
AD78
AD9E
AD97
ADS9
ADAL
ADD?
ADES
ADF0
ADF9
AEO7
AEL1
AELS
AE30
AESE
AE5B
AESD
AE6L
AE6H
AESD
AEBA
AEBF
AES2
AE9A
AEAD
AECS
AECC
AEE3
AEEA
aEFL

1704

1718

1720

1666

1717

1727

1744

1758

1798

1788 1791
1805

1796

1834

1842

1839

1832 1917
1851

1856

1859

1868

1849

1879 1881
1840 1916
1%00

1893

1922

1927 1929 -
1946

1904

1951

1994

1977

2016

2012

2013

2023

203% 2041
2058
2087

2090

2053

2082

2074

2047

2054 2056
2076

2068

2135

2077 208%
2133

2188

2184

2165

2169

2173

2194

2190

2200

7

2221 2364 3008
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BAFOD
BAFOF
BAF27
BAFS5C
BAF5D
BAFGE
BAF92
BAFAQ
BAFDL
BBOZE
BBO56
BRO5E
BBO66
BBO72
BBO7B
BRO7E
BBO9C
BBOSY
BEOAF
BBOBO
BBOBA
BBOCS
BROD4
BBODB
BBOE7
BBOEF
BEOF1
BBOFB
BB109
BBL1C
BBE11D
BBL23
BBL28
BB138
BBL3E
BBL43
BB159
BB185
BB18F
BBLAD
BBICC
BBLCE
BRIDE
BB21C
BB22B
BB237
BB245
BB24A
BB24D
BB261
BB274
BB27D
BB286
BB296
BE2RY
BR2CE
BB2CD
BB2F2
BB308
BB30B

AFOD
AFOF
AF27
AF5C
AF5D
AFGE
AF92
AFAQ
AFD1
BOZE
BOS6

-BOSE

BO66
BO72
BO7B
BO7E
BOSC
BOSF
BOAF
BOBO
BOBA
BOC4
BOD4
BODB
BOE7
BOEF
BOTL
BOFB
B1OS
BllC
BL1D
B123
B128
B138
B13B
Bl43
B159%
B185
Bi8F
BLAO
Bl1CC
BICE
BIDE
B21C
B223
B237
B245
B24A
B24D
B261
B274
B27D
B286
B296
B2B9
B2CE
B2CD
B2F2
B308
B30R

2186

2202

2256

2275 2277 2279
27

2293

2306

2304 2308 2327 2329
2344

2406

2432 2434
2449

2442

2444 2446 2451
2457

2467

2501

2478

2485

2450 2492
2487

2494

2497

2499
2514
2540

2538
2524

2529

2548

2526
2569

2559

2577

2567 2571
2575

2588

2533

2622

2635
2658
2664

2704
2737

2718
2725
2750 2853
2745

2728
2720 -
2762

2767

2796

2779
2803
2815 2818
7812
2870
2848
2798 2805 2911 2922
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s

BR3I0OE
BB3OF
BB320
BB331
BB337
BB34B
BR35F
BR378
BR3B4
BB3AE
BB418
BB44Y
BBA4A9T
BB4 AL
BBL4AB
BB4AY
BB4RS
BB4EF
BB4CA
BB4D2
BB4DS
BB4FE
Bg501
BB5OB
BB316
BB544
BR54D
BR559
BR561
BB566
BBS6E
BB572
BB57D
BBSAE
BBSBQ
BBSEB
BB5DC
BBSES
BR5F6
BB6OL
BB65D
BBE690
BB629
BB6A2
BB6DS
BB6DS
BBGEB
BB70C
BB70D
BB70E
BB725
BB748
BR798
BE7B5
BB/CD
BBEB3C
BB84O
BBB4B
BB862
BBS6F

B30E
B3OF
8320
B33l
B337
B34B
B35F

" B378

B384
B3AE
B418
B4 4G
B497
B4AG
B4AB
B4AY
B4B5
B4BF
B4CA
B4D2
B4D5
B4F6
B501
B50C
E516
Biué
B54D
B559
B561
B566
B56E
B572
B5TD
BSAE
BSBO
BSB8
B5DC
B5E6
BSF6
B601
B65D
B69O
B699
BEAZ
B6DS
B6DS
B6EB
B70C

© B70D

B70E
B725
B748
B798
B7BS
B7CD
BB3C
BB4O
BB4S
B862
BEGF

2847
2852
2860
2874
2877
2830
2924
2914
2930
3020
3026
3048
311
3109
3107
3113
3120
3124
3126
3184
nsz
318%
3167
nn
3170
3zl
3209
3223
3219
3221
3252
3268
3231
3262
3270
3266
3294
3300
z7é
3315
3369
3411
3405
3416
3449
3440
3459
3487
3535
3538
3504
3524
3528
3600
3613
3683
3690
3731
3748
3723

2960

3382 3480 3508

3173

3254

3233

3279 32873295 3297 3299 3302
3325

3442 3444
3461

3540

3579 3593 3642 3645
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BB8I3
BBESY
BBEA3
BBBAF
BBBD7
BBESDB
BBBFE
BB31D
BB929
BESLE
BBY7D
BB97E
BB985
BBI46
BB9AC
EBOBA
BBIF1
BB9F4
BBAJID
BEASL
BBA7D
BBACA
BBACF
BBADA
BBADF
BBAFS
BRB29
BBE3F
BEB4C
BEBSD
. BBBE7A
BBB7E
EBB8A
BBCO2
BBEC11
BECIA
BBC2F
BEC38
BBC92
BBC98
BBCAF
BBCBA
BBCEB
BBCEY
BBCF2
BBCF7
BEDD6
BBDOA
BBDOD
BBDOF
BBDZE
BBD30
BBD33
BBD35
BED41
BBD4T
BBDS2
EBD5B
BBD62
BBD67

B893
8897

BBAF
BSD7
BSDB
BSFE
891D
B929
B946
B%7D
B97E
B985
B9AG
BIAC
B9BA
B9F1
BIF4
BA30
BAGL
BATD
BACA
BACF
BADA
BADF
BAFS
BR29
BRIF
BB4C
BB5D
BE7A
BB7E
BEBA
BCO2
BCL1
BCla
BC2F
BC38
BCYH2
BCIB

BCBA
BCBE
BCE9
BCF2
BCF7
BDO6
BDOA
BDOD
BDOF
BD2E
BD30
BD33
BD35
BD41
BD47
BD52
EDSB

BD62
BD67

3735
3744
3714
3760
3778
796
3754
3828
3784
3835
3866
3837
3896
g2
3903
3901
3941
3942
3973
4023
4002
4059
4066
4056
4060
40BE
4154
4130
4141
4148
4144
4145
4117
4270
4281
4288
4343
4298
4345
4365
4376
4363
4384
4372
4404
4432
4435
4437
4433
4439
4449
4453
4447
4456
4443
4445
4478
4475

4474

4484

3734

4195

3871
4080
3897

4063

3873 3875
4520

4075 4089 4094 4125

4133 4136 4153 4155

4173

4290

4302
4349

4469
4451

4455

4461

4482
4479

4292

4353 4357

4498

4533
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BBD6A
BBD71
BBDI1
BBDAO
BEDAE
BBDE7
BBDFE
BBEOD
BEEQY
BBEOB
BBELl6
BREZ1
BBE2S
BBEZ2F
BBE32

EBELT

BBE4S
BBES3
BBEG4
BRE66
BBEG6A
BBESE
BBE20
BBE97
BBEBZ
BBEC+
BBEC6
BBED3
BBEE3
BBEEF
BBFO7
BBFOC
BBF84
BBF9E
EBFEBE
BBFED
BBFFD
Jasda?

JALEY
JATAE
JATEL
JATEF
JABALB
JA897
JABAO
JABF8
JAS71
JAAGE
JAAAD
JAAAZ
JAACA
JAB4D
JARBS
JACLS
JAC9L
JADA9
JADRE
JADBE
JADFA

BD6A
BD71
BDS1
BDAD
BDAE
BDE7
BDF8
BEOO
BEOY
BEQB
sels
BE2]
BE28
BE2F
BE32
BE4LT
BE4S
BE53
BEG4L
BE66
BEGA
BEBE
BE9O
BE97
BEB2
BECK
BECE
BED3
BEE3
BEEF
BFO7
BFOC
BF84
BFYE
BFBE
BEED
BFFD
A437

A4ED
ATAE
ATEL
ATEF
AB4B
AB97
ABAD
ABFE
AST1
ARG
AAAD
AAAZ
AACA
ARAD
ABBS
ACL5
AC91
ADA9
ADBE
ADBB
ADFA

4441
4491
4459
4516
4519
4567
45735
4580
4581
4602
4599
4595
4591
4596
4590
4609
4611
4620
4627
4621
4649
4648
4650
4653
4668
L4679
4686
4688

4693

4707
4692
4714
4781
4788
4806
4779
4848

786
4185
1228
1159

659
1402
1140
1258
1187
1793
1445
1551
1596
1677

788
1882
1583
1895
1873
2100
3383
2050
2247

4651 4681

4793
4812
4803

1237 1320 1729 1953 2018 2240 2742 2964 3139 3371 3880

1276 1986
1151 1179

1275 1388
2987

1792
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JAE43
JAFOB
JAF28
JAFA7
JAFD6&
JBO61
JB1DL
JBZ48
JB2ZEA
JB391
JB3AZ
JB3F4
JB44F
JB4BF
JB52A
JB606
JB63D
JB706
JEBGA
JBBD2
JBBF7
JB8FY
JBE8FB
JE336
JB938
JB983
JBABB
JBB12
JBBSF
JBBBF
JEBDO
JBC31
JBC3C
JBC44
JBC4F
JBD49S
JBB7E
JBFO4
JBFB4
54334
SA3B8
SA3BF
SA3FB
SA408
SAS533
SA560

SA579

SA613
S$A659
SA660
SA67 A
SAGBE
SA7ED
SABLD
SA82C
SA906
SAS09
SA96B
SA9A5
SA9C2

AE43
AF08
AF28
AFA7
AFD6
BO61
BlD1
B248
B2EA
B39l
B3A2
B3F4
B44F
B46F
B524A
B606
863D
B706
BB6A
B8D2
B8F7
BEF9
BSFB
B936
B93B
8983
BASB
BB12
BB4F
BESF
BBDO
BC31
BC3C
BC44
BC4F
BD4Y
BD7E
BFO4
BFB4
A38A
A3B8
A3BF
A3FB
A408
A533
A560
AS79
AB13
A659
AB60
AG7A
AGBE
ATED

" ABLD

AB2C
A%06
AS09
A96B
AJAS
A9C2

1104
1180
2170
2222
2362
2415
2515
1526
2751
2212
3568
2218
2988
2288
3351
3234
2059
3516
711
4325
3601
4782
4067
3818
4293
997
3974
4108
4170
3992
1481
4367
2331
2947
2312
4465
1529
4576
4487
1070

727
3341
1079

508

714

649

658

666

713
1257

632

922
1158

939

999
1080
1282

663
1069
1877

- 1322

2668 3585 3943

2301 2401 2954
3583 3667

4510
4415
3831 4078

4182
1971

2459 4505

3966 4497

1313 1%50
2592

1263 2032
2756 2806
743

1808

664

976

742 1255

1389

1125
1337 1799 1897
1381

1725 2102 2236 2479 2572 3049

975 982 1281 1404

1176
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SA9DA
SAALD
SAMBG
SAAD?
SARLE
SAB2Z1
SABR3B
SABAS
SARLT
SABCE
SABTY
SACOF
SAD24
SADBA
SADSD
SADSF
SAD90
SADILC
SAEZO
SAE33
SAE38
SAER3
SAEBD
SAEF7
SAEFA
SAEFD
SAETF
SAF14
SAFB4
SEOBB
SBOSO

$B092 .

5B113
SBLG4
SB1B2
SB1B8
SBLEF
SB34C
58355
SB3A6
SB3El
SB4T75
SB4TD
SB4B7
S$B48D
SBLFS
SB526
SBSED
SB3CY
SB67A
SB6BS
SBGBC
SB6AZ
SBoAG
SBOAA
SE6DB
SB761
5B782
SB79B
SB79E

A9DA
AALD
AABS
AADT
ABIE
AB21
AB3B
ABLS
ABGLT
ABCE
ABF9
ACOF
AD24
ADBA
ADBD
ADSF
AD90
ADYE
AE20
AE33
AE3B
AEB3
AEBD
AEF7
AEFA
AEFD
AESF
AF14
AF84
BOBE
BO9O
BO92
Bll3
B194
B1BZ
B1B8
B18F
B34C
B355
B3A6
R3EL
B4TS
BATD
B4E7
B4ED
B4T4
B526
B5BD
B5C7
B67A

" B6B8

B68C
B6A3
B6AB
BGAA
B6DB
B761
B782
B79B
B79E

1872
1499
1582

622

633
1598
1621

623

628
1768
1786
1756
1944
1095
1094
2348
1462
1370
2071
2098
1115
2033
1779
2706
2224
1894
1093
2274
2280
1450
2465
2996
2168
2746
2685
3591
1470
2791
2882
1742
2968
1535
3474
1619
1870
3089

584
3222
3210
1560
3131
3378
3570
1492
2426
1568
3484
3567
1664
1393

1503

1000

642
1620
1678
1806
1016
1778
1844

1996
1113
2069
3360
2405
1459

3359

2975
2345
2347
1186
2303
2309
1820

2477
2755

2206
2861

1783
3003
3128
3494
1683

2932

3269
3374

3507

1687
3377
3427
3512
3578

1588

1604
1733
1782
1807
1843
1062

3042
2136
34232

1615

3544
2970
2463
1375

1947

2486

2383

2969
3373

2196

3185

2420
3381

3527
3599

1746

1932

1638

3590
2372

2000

3525
1454

2265

2491

2391

3081

2931
3497

1763

4560

1642 1694

1634
2656 2974 2999 3009 3074

2223 2346 2655

3636
1591 1748 1765 1781 2977 2893

2873

2647

2357 3526 3637
114



§B74l
SB7E2
SB7EB
SB7F1
SB7F7
SB84S
SBB50
SBE67
;)
SB94T
SB94D
SB9GF
SB999
$B9BO
SB9EA
SBA28
SBASY
SBASE
SBABC
SBAB7
SBAE2
SBAED
SBAFE
SBBOF
SBBA2
SBED4
SBBFC
SBBFE
SBCOC
SBC1B
SBC23
SBC2B
SBC49
SBC5B
SBC5D
SBC9B

SBCCC

SBCF3
SBDC2
SBDCD
SBDDA
SBDDD
SEDDF
SBE6S

TAQOC

TAOS0
TADSE
TAI9E
TALAC
TALBS
TALC2
TALDO
TALE?
TALFO
TALFF
TA210
TA225
TA235
TA23B
TA24F

B74Al
B7E2
B7EB
B7F]
B7F7
B84Y
B850
B867
BB77
B947
BS4D
B9SF
B299
B9RO
BY9EA
BA28
BASY9
BASE
BABC
BAB7
BAE2

BAFE
BBOF

BED4
BBFC
EBFE
BCOC
BC1B
BC23
BC2B
BC4Y
BC5B
BC5D
BCY9B
BCCC
BCF3
BDC2
BDCD
EDDA
BDDD
BDEF
EE6S
A0OC
A0BO
AGSE
Al9E
AlAC
AlBS
AlC2
AlPOC
AlE2
ALFO
AlFF
A210
A225
A235
A23B
AZ4F

3470
1871
3671
3684
3635
4603
3958
1970
4082
3779
4380
4291
3713
3752
4799
4584
3583
3991
3701
3976
1500
1509
4476
3955
1108
3028
2390
4796
1504
1469
4849
1114
4558
2413
1873
1515
4789
1875

639
1012
4548
1618
3076
2287
1170
2067

828

433

434

435

436

437

438

439

440

441

442

443

444

445

2197
3679

3659

3697 3952

4385
4395

4802 4845
3985 3987
3996
3718 3969
4123
1514 4480
4600
1964 2176
4230 4786
3724

4084 4102
2116 4118

3940 4308
2667 4589
2669 3646

2166 3622

4559

1172
2088 2094
860 862

3964

3989
4112

4433

2335

4503
4239

4340
4594

4405

2096
1053

4597

4107 4775

4772
4276

4792

4604

2107
1060

115



'

TAZ5A
TAZ6A
TA272
TA27F
TA290
TAZ9D
TA2ZAA
TA2BA
TA2CE
TAZD5
TA2E4L
TAZED
TA300
TA30E
TA3LE
TA324
TA328
TA3GS
TA369
TA3?1
TA376
TA381
TA383
TACFC
TADOC
TAEAB
TB1AS
TBYBC
TROCL
TB9DE
TE9DB
TB9ED

TBYES

TBAFY
TBDBI
TBDEB
TBDED
TBFLL
TEF16
TBFBF
Wo3la
wo3ile

wo3ls

wisLlA
Wo31C
WO3lE
w0320
w0322
w0324
we326
w0328
WO32A
wi32¢
WO32E
w0330
w0332
WAGLZ
WAGSE
WAGSC
WATAL2

A25A
AZ6A
A272
A27F
A290
A29D
AZAA
A2BA
A2CE
AZD5
AZ2EL

A2ED

A300
A30E

"A3lE

A324
A328
A364
A369
A371
A376
A3B1
A383
ACFC
ADOC
AEAB
BLAS
BYBC
B9C1
BID6
B9DB
BYEQ
BY9ES
BAF9
EDB3
BDES
BDBD
BFL1
BF16
BFBF
0314
0316
0318
031a
031¢
031E
0320
0322
0324
0326
0328
0324
032C
032E

446
447
448
449
450
4313
£52
453
454
455
456
457
458
459
460
461
615

633
4546

640
1225

462
1930
1731
2174
2663
1106
395%
3959
3953
3962
3967
4103
4592
4587
4582
3695
4636
4843

0330 -

0332
AB4L2
A653E
AB9C
A742

240
234
233
207

617

634
4547

641 .

1226

1931
1732
2175
2666
1107
3960
3951
3954
3963
3968
4104
4593
4588
4583
3696
4639
4844

3956 3957

4773 4774
4642 4645

116



HA7BE

WABLD
WASZF
WAS31
WA857
WABT71
WABS3
WABAD
HaBD2
WABFB
WAS28
WAS3RB
WA94B
WA9AS
WAABO
WAABG
WAAAQ
WABYB

WABBF
. WACO6
WAD1E
WAED4
VAFE6
WAFEY
WEBO16
W30St
. WB37D
WB39E
WE3B3
WB465
WBSEC
WB700
" WB72C
w8737
WB77C
WB783
WETAD

WBBOD -

WB824
WES2D
WB853
WBS6A
WHIEA
WBA2B
WBBL2
WBC39
WBCSS8
WECCC
WEF71
WEF7B
WEFB4

WEFED

WEQ97
WE1Z2A
WE156
WEl65
WEl68
© WELBE
WELC?7

A78B
A8LD
AB2ZF
AB31
ABS7
AB71
ABB3
ABAQ
A8D2
ABFB
A928
4938
A94B
A9AS
AABO
AABG
AAAD
AB7B
ABAS
ABEF
ACO6
ADLE
AED4
AFE6
AFE9
BOl6
BOB1
B37D
B39E
B3R3
B465
B6EC
B700
B72C
E737
B77C
B78E
B7AD
B8OD
B324
E82D
B8S3
BBGA
BSEA
BAZB
BBl2
BC39
BCS8
BCCC
BF71
BF78
BEEB4
BFED
E097
E1ZA
EL56
E165
E168
E1BE
ElC?

1100 1101
218
222
206
232
216
21%
215
220
209
217
221
223
214
230
235
231
239
210
211
213
208
296
280
287
299
212
248
249
228
260
263
264
263
266
259
262
261
258
229
224
275
272
252
278
281
244
246
245
250
2384
293
253
251
236
226
227
225
237
238



(0

WEZ64
WE268
WEZB4
WE30E
WE37B
WE3%4
X0054
X0073

X0079

X0080
X0100

X010:
X0102
X0103
X0104
XO1FE
XOLFF
%0200

X0300
X0302
XOZ 34
X0306
XC338
X0304
X0310
X9FEA
XE0OD
XED43
XELQC
XE112
XEL18
XELLlE
XEL 24
XE386
XFF90
XFFB7
XFFCC
XFFDB
XFFDZ
KFFE1
XFFL7
XFFFO
z00

z01

z02

z03

Z04

07

208
09
z0B

20¢
ZCD

E264
E26B
EZ2B4
E30E
E37B
E394
0054
0073

0079

0080 i

o160

olot
0i02
0103
0104
OlFE
01FF
0200

0360
0302

alctera

[V

0306
0353
030a
0310
9FEA
EQ00
E043
E10C
E112
Ell8
ELLE
E124
£386
FF90
FFB7
FFCC
FFDB
FrDE
FFEL
FFE?
FFFO
0000
0001
0092
0003
0004
0007

0008
0009
000B

Qoooc
000D

254
235
256
257
197

4713
730
731
715

1754
608
645
782

1036

1153

2158
247

2367

4850

3961

1710
778

1584

1750

1835

1034
644

1789
619

1519

2316

1202

1652
3141
3143
3145
3769
3766
1352
4414

1663

665
2400
2474
1457

98!
2164

2369

1767

1229
1252
2330
1770

1662

3751
3772
3770
3767
1356
4795

gag
1670

720
2630
2673
16i6

2952

3775
3772
3887
3885
1357

851

736
2705
2712
1848

1157
2237

izn

2wl

1980
4718
4699
2698

3776
3889
3890
3888
1422

1354

820
2747
2744
2011

1174 1184
2342 2484

1386 1599
3647 3522

1982 1984
4719

4711

826 836

3891 3894
3892 3507
3908
3909
144C 1853

1355 1358

832 83k
2771 2795
2778 282%
2057 2078

118

1403
3485

1831
3595

4569

837

3902

1857
1361

2382
2836

2163

14454 1676 1745

2509

1878
3621

4615

849

3504

1861
1864

2385
2869

2270

2654

aul
682

[

3589

1913 1

4530 4600

854

3905

2386

2389

2388

2418

5§64

3906

2399
2394

2393

2482

866 1629

30%L 3108
30589 3110

1395 23%¢

1496 2676



Z0E
Z0F
zZ10
Z11
Z12
13

Zl4
Z15

Z16
17
z18
Z19
222

- 223

Z24

25
126
227
28
229
Z2B
z2C
Z2D
Z2E
Z2F
Z30
z31
232
Z33

Z34
235
236
237
Z3B
239
Z3A

Z3B
" 23C
Z3D
23E
Z3F
Z40
z41
42
243

000E
00CF
0010
001}
0012
0013

0014
0015

0016
0017
0018
0019
0022

2708
1435
796
955
1716
2140
621
1797
728
1441
729
3630
944
3152
3458
943
523
758
2062
3238
3305
3581
4208
618
3263
4241
684
4355
677
3978
3879
2880
2900
748
749
674
685
935
936
509
510
575
3448
572
3176
un
929
930
1090
636
2958
1221
1222
1131
954
1721
1722
1198
1199
1818

2929
1876

808
1068
1817
2456
1593
1804

893
3649

887
3633
3135
3460

3204
533
762

2064

3241

333

3606

4211
673

3264

703
4361
696
4013
4010
2897
2920
878

879 .

682
687
2525
2523
732
733
596

593
3409
3417
3193
3194
1144

656
4549
1242
1243
1217
1132
1907
1911
1812
1813
1827

2943
2292

844
2500
1833

1632
1841

986
3657

387
36656
3156
3464

3205
539
765

2110

3244

3314

3609

4216
700

3306

1961

707
4015
4012
2917
3981

912

919

683

722
2578
2579

937

938

931

932
3414

1219
1088

1239
1218

1886

3151
2483

996
2512
1850

1639
1928
990
3661
991

3208

564
169
2111
3248
3402
4028
4240
706
3316

3610

3615
4016
4017
3980
4004

914

964

692

735
2596
2597
2582
2583
1540

1535
3415

1244
1147

1734
1235

1919

3572
2503
1019
2518
1921

1703

1008
3664
1006

3462

566
770
2127
3256
3408
4031
4244
751
3317

3617

4335
4187
4189
4007
4006

915
1195

718

921
2713
2714
2719
2117
2934

2937

1270
1214

1735

1926

2674
1021
2972

1726

1285
3674
1287

616
1102
2794
3260
3425
4034
4247

766
3403

3620

4009
4019

961
1297

734

934
3220
3218
2807
2808
3165

3166

1284
1220

119

2710
1043
2995

1749

1418
3687
1419

625
1424
2866
3261
3430
4037
4250

771
3426

3625

4018
4143
1193

918
1543

2821
2825
3174

3175

1326
1245

3161

1757
1427

1423

675
1429
2895
3275
3433
4040
4253
1103
3453

4334

4191
4193
1296

933
2520

2935
2938
3195

3196

1723
1268

3183

1766
1432

1435

£98
1431
3136
3278
3436
4048
4258
2113
3505

4337

1547
3215

3172
3168
3296

3293

1979
1286

187

1769
1433

1436

702
1434
3206
3286
3452
4199

3207
3611

4341

2519

3200
3zn
3337

3338

4550
1328

1772
1437

1433

750
1523
3216
3289
3502
4202

3217
4029

4346

3214

3232
3230
3443

1787
1439

1443

754
1693
3235
3292
3503
4205

3236
4200

4351

3447

3441 3430

1724

1981

it

[



Z44
245
246
Z47
248
z49

Zha
Z43B
Z4cC
24D
Z4E

Z4F
150

- Z51
253
55
Z56
257
58

z59
254
58
25C
Z5D

Z5E
Z5F

60

61

262

Z63

264

65

0044
0045
0046
0047
0048
0049

004
004B
004C
004D
004E

OO4F
0050

0051
0053
0055
0056
0057
0058

0058
005A
005B
005C
005D

005E
005F

0060

0061

0062

0063

0064

0065

1819
2268
2269
2624
2625

491
1821

488
1825
1826
2035
2997
3069
4801
2998
1556
3554
1557
3213
2368
2370

581

538
3228

542
3229

521

4223
2285
2281

522

997
2580
2727
2828
4490

526
2827

587
3115
4050
4344
1098
3783
4188
4646
1517
3814
44
1472
2295
3147
3840
4421
1299
2351
3537
3861
4634

1828
2475
2510
2885
2888

496
1948

493
1888
1889
2045
3006
3199

3004
1566

1567
3227
3310
3727
4228

540
3245

551
3249

536

2902
4464

672
1002
2600
2730
2835

576
3203
1376
3140
4058
4371
1099
3786
4214

2121
3826
4352
1516
2298
3357
3856
4638
1475
2387
3539
3870
4637

1887
2504
2530
289G
2979
1011
1968
1116
2073

2046
3Gl
3307

3013
1570

3085
3309
3326
3742
4229
545
3246
726
3250
534
550

2923
4470

678
1005
2603
2732
2846

688
3298
1496
3643
4065
4402
2123
3815
4254

2318
3839
4470
1534
2317
3368
3858
4640
1518
2392
3594
3984

1920
2505
2565
2981
3021
1014
3680
1312
2137

2048
3015
3324

3046
1573

3376
3311
333¢
3764

549
3267
2591
3265

544

723

4430
4473

680
1024
2606
2135
2851

882
3304
1561
3710
4093
4412
2321
3817
4312

2423
3853
4555
1539
2333
3423
3872

1542
2649
3648
4138

2527
2602
3016
3027
1048
3689
1452

2052
3019
3331

3158
1576

3496

3342
3804

721
3339
2594
3340

548
2585

4472
4477

1027
2608
2749
2896

1032
3334
1562
3733
4121
4509
2422
3827
4316

2945
3855
4641
1546
2353
3592
3986

1550
2699
3768
4158

2564
2681
3023
3038
1118
4234
1486

2086
3033
3345

3308
3084

3556

3548

25%0
3344
2638
3347

719
3326

4452
4681

1030
2610
276l
2899

1303
4268
2123
3736
4122
4574
2448
3838
43438

3091
3874
4643
1549
2384
3647
4135

2117
2845
3789
4194

120

2599
2689
3040

145}

1822

2099
3036
31350

3323
3375

3557

2593

2797
3348
2584

4586
4514

881
1031
2612
2766
3202

2521
4278
2155
zes
G124
4811
2944
3850
4392

3102
3988

1554
2397
3771
4161

2207
2867
3792
4203

2683
2726
4662
1473
1949
2419

3044
4784

3485

2637

2799

2687
2765
4673
1476

1969

3057
4785

3488

2802

2816

3333

4598
4525

883
1300
2614
2775
3301

2581
4457
2421
3830
4217

3090
3852
4393

3144
4132

2119
2648
3787
4192

2254
3083
3806
4243

4601
4532

88E
2522
2618
2787
3303

2621
4460
2431
3834
4257

3102
3876
4394

3774
4164

2210
2697
3750
4206

2260
3148
3808
4320

2724
2876

157i

3685

3060
4790

3495

2814

2819

4606
4617

895
2528
2633
2790
3332

2634
4518
2435
3836
4287

3142
3990
4419

3785
4190

2252
2843
3809
4246

2267
3355
3824
4362

2760

1574

E11-2.]

3063

4791

354

28B4

2BB7

4616

4691.

§9%9
2532
2715
2822
4467

2716

2662
3945
4297

3477
4129
4554

37es
4209

2258
2863
3811
4321

231%
3424
384l
4413

2873

1577

4235

300t
4800

3934

3224

3225

4667
4696

902
2536
2722
2824
4468

2736

3092
3549
4322

37717
4167
4bh4

3812
4249

2266
3082
3B2s
4356

2334
3521
3859
4422



266

267
268
269
zba
Z6B
Z6C
Z6D
Z6E
Z6F

Z70

Z71

272
274

Z78

0066

0067
0068
0069
006A
006B
006C
006b
006E
O06F

Qo070

0071

0072
0074

007B

1096
3795
4342
4436
3893
2142
2144
2146
2148
2150
2152
1558
3709
1539
3765
4020

£18
2868
2758

650
1149
1823
2025
4529

651
1343
2983

1497
3847
4364
4483
4267
2411
2409
3813
2424
2425
2407
2154
3753
2273
37681
4180

833
2912
2793

794
1150
1829
2081

867
1737
3029

1967
3849
4375

4279
2412
2410
4011
2427
2428
3708
3100
4043
1o
3793
4218
1498
3118
2810

822
1212
1845
2084

966
1824
3037

2106
4042
4390

4379
3729
3816
4038
2447
3807
3737
3106
4069
3119
3805
4259
1501
3604
2817

857
1240
1853
2193

1085
1830
3054

2153 2437
4070 4073
4407 4408

4386 4396
4049 4055
4014 4046
4131 4151
3810 4008
4005 4032
4041 4044
3117 3129
4091 4106
3123 3130
3823 3842
4271 4282
1562 1510
3626 4571
2839 2857
869 963
1266 1291
1865 1884
2235 2985

1127 1152
1846 1866
3603 3612

2443 2657
4212 4252
4507 4566

4780

4128 4152
4163 4165
4035 4134
4137 4149
4264 4506
3362 3366
4508

3149 3364
3862 3864
4289 4323
2283 2710
4622 4631
2871 2913
1083 1126
1302 1330
1890 1903
3031 3034

1213 1241
1885 1891
3629

3641
4265
4570

4166

5150
4157
4787
3379

3380
3865
4360
2792
4662
3122
1134
1340
1906
3052

1264
1985

3705
4299
4813

4168

4160
415%

3389

3726
3886
44086
2811
4672
3605
1137
1341
1909
3602

1292
2024

3707
4324
4815

4162

3392

3746
3900
4846
2838
4682
3627
1143
1358
1983
3607

1305
2083

3738
4329

3395

3750
3982

2858

1146
1736
2022
3628

1332
2182



0000
0001

.L
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;CBM-64—-Part Two

Z00
z01

’
.
’
1
’
¥
»

z02
203
Z04
z05
06
207
z04
z12
Z13
z16
z18
722
z23
Z2B
z2¢
22D
22E
z33
z34
237
Z38
z49
Z44
Z4E
z53
Z54
z56
z57
Z5C
z61
z62
z63
z64
265
Z66
z67
268
z69
Z6E
Z6F
27G
N
12
z73

bit
bit
bit
bit
bit
bit
bit
bit

lllllllllllllllllIIIIIIlllllllllllllllllllln

0
1
2
3
4
5
6
7

500

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

502

503

$04

805

506

$07

$0A

512

$13

516

$18

$22

523

$2B

§2¢C

$2D

S$2E

$33

34

§37

$38

549

SLA

S4E

§53

$54

§56

§57

$5C

561

562

$63

564

$65

$66

567

$68

$6%

$6E

$6F

s70

§71

§72

573

;6510 data direction reglister

;6510 1/0 register

0 = RAM at $AOQ0-3BFFF (BASIC area)
0 = RAM at SEOOO-SEFFF (Kernal area)}
0 = access CRT shapes at §$DOO0~S$DFFF
cassette write line

cassette sense line

casseltte motor control

;dummy address for offset

;1 fixed-floar vector

;high byte cf sanme

;fixed/float vector

;high byte of same

;search character

;0=1oad, i=verify

;slgn flag

;CHMD file aumber

spointer inte temporary string stack
;high byte of last temp string vector
;utility pointer area

r

jpointer to start of BASIC

;high byte of same

;pointer start of variabdles

shigh byte of same

;polnter to start of string stotage
:high byte of same

;pointer to limit of memory

;high byte of same

;file/device save area

.;secolid file/device save area

:misc. work area
jdefault step value
s JMP vector for functions

]
;misc. numeric work arvea

;
;floating point accu # 1 - exponent
;£lp # 1 ~ mantissa

-

-y us

;flp # 1 - sign

;eeries evaiuation constant polinter
;:flp eccu # ) overflow

;£1p accu # 2 thru Z6E

;sign comparison tlp accu #1 ve accu # 2
;£1p accu # L guard byre

;table pointer for EXP/SIN/ATN

;high byte of same

;character feteh code, beginning address
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0OC3
00C4
0ocs
0OCe
00€e7
0ocs

A

L8

Z74
Z7B
Z8B
Z90
291
292
z93
254
Z95
z96
z57
298
299
Z9A
Z9B
Z9¢C

ZCl1
ZC2
zCc3
ZC4a
¢5
06
ze7
s

IR R R Y

HHAanm

K& W onm M pH BN R

LI I |

$74
$TR
$88
$90
$91
592
$93
594
$95
596
$97
598
599
$9a
595
$9¢
$9D
$9E
$9F
SAO
5Al
SA2
543
5A4
SAS5
$a6
$a7
548
549
$44
SAB
$AC
SAD ~
$AE
SAF
$BC

" $EBL

$B2
$83
$B4
$B5
$B6
$B7
$BE
$BY
SBA

s;ecurrent character address

;high byte of same

sBRND seed value

;status word ST

;keyboard scan results

;tape timing speed correction

iload=0, verify=l

iserial output deferred character flag
;serial deferred character

;tape sync established flag

sregister save area

;jnumber of files open

sinput device

soutput device

jtape character parity

jtape byte available flag

jdirect/run mode (80/00)

;tape pass 1l error leg/char buffeL
stape.pass 2 error log

;Jifiy clock - high byte

;Jiffy clock - middle byte

;jiffy clock -~ low byte

;serial bit count/EQI flag

;serial byte read/tape cycle count
;serdal bit count/tape hdr block count .
jtape buffer pointer

stape leader count/RS-232 input bit
jtape write nev byte/read error/bit count
jtape write cycle/read error/start bit
3R5-232 input byte/trape scan/hdr count '
;write leader length/read checksun/parity
;tape buffer/scrulliugjl 0 pointer
;high byte of same

;tape end address/end of L/O area

;high byte of sane

itape speed correction value

;work area for tape speed correcticn
;tape buffer pointer

shigh byte of same

;R5-232 transmit bit count/tape sync
;BS~2327 next bit to send/szaved tape sync
jread char error/RS-232 outpur buffer
sjnumber of characters in file name
;current legical file

jeurrent secondary address

scurrent device

;polnter to file name

shigh byte of same

;RS-232 xmit parity/tape read-write buffe
ytape phase

jtape input byte buffer

;tape wotor interlock

;1/0 start address/work address

yhigh byte of same

;kernal setup pointer

;high byre of same

;last key pressed

;keyboard buffer count

;reverse video switeh

;end of line pointer for imput
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00C9
00CA
00CB
ooce
00CD
00CE
0OCF
00DG
00D1
00D2
00D3
00D4
aoDs
00D6
00D7
DODE
0oDg
00DA
0OF1
OOF3
QOF4
"00F5
00F6
OQF7
O0F8
00F9
O0FA

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

ZC9
ZCA
ZCB
icc
ZCD
ZCE
ICF
ZD0
D1
zZD2
zDh3
ZD4
ZD3
D6
ZD7
DB
D9
DA
Irl
ZF3
ZFh
ZF5
ZF6
ZF7
ZFB
ZF9
ZFA

$C9
$CA
$CB
$CC
$CD
SCE
$CF
$DO
$D1
$D2
$D3
5D4
$D5
$Db
$D7
$DB
D9
SDA
$F1
$E3
$F4
$F5
$F6
$F7
$F8
SF9
$FA

;input cursor, line number
;input Cursor, position cn line
;key pressed — $40 if no key
;cursor enable - 0 = fiash
;cursor flash timing countdown
;character under cursar

;cursor blink phase

;screen—kbd flag/screen line length
;pointer to screen line

ihigh byte of same

;position of cursor on line
;string flag

;screen line length current line
;eursor line number
;character-bit buffer/checksum
:# of outstandlng Inserts
;screen line table thru $FO

E]

;dummy screen link

;color memory pointer

;high byte of sawe

;keyboard table address

;high byte of same

;Rs-232 recelve buffer base address
;high byte of same

;RS=232 transait buffer base address
;high byte of same

.
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L

0014
0079
0100
CLlFC
01¥D
0200
0259
0263
026D
0277
0281
0z82
0283
0284
0285
0286
0287
0288
0289
0284
028%
028C
028D
G28E
028F
0290
0251
0292
0293
0294
0295
0296
0297
0298
0299
0284
G298
029¢C
029D
029E
029F
0240
0241

‘0242

0243
0244
0245
0246
0300
030C
030D
030E
030F
0310
0311
0312

. 0314

0315
0316
0318

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
i81

183
184
185
186
187
188
189
190

‘191

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

X0014
X007%
X000
X0lFC
X0iFD
x0200
X0259
%0263
X026D
X0277
X0281
Xoze2
X0283
X0284
X0285
X0286
X0287
X0288
X0289
X0z8a
X028B
X028C

X028D

X028E
X028F
X0290
X0291
x0292
x0293
X0294
X0295
X0296
X0297
X0298
Xo029¢9
X029a
X0298
X029cC
X029D
XOZ9E
X029F
X0240
X02A1
x02a2
X02A3
X02A4
X02A5
X0246
X0300
xp3oc
X030D
X030E
X030F
X0310
X0311
X0312
X0314
XQ315
X0316
X0318

LI ORI T O O DO B B 2 I O O O I I R )

L N N N NN R

50014
$0079%
50100
$01FC
SCGLFD
50200
§025%
50263
5026D
$0277
50281
$0282
$0283
50284
$0285
S0286
$O287
50288
50289
$0284
$028B
$028C
$028D
S028E
$028F
50290
$0291
$0292
50293
§0294
$0295
$0296
$0297
50298
$0299
50294
$0293
$025¢
$029D
$029E
$029F
$02A0
$0241
$0242
$0243

©§0ZA4

$0245
$02A6
$0300
$030¢C
$030D
$O30E
$030F
$0310
50311
$0312
$0314
$0315
50316
50318

sinteger value (SYS address)

;ferceh currens ¢haracter

;flp to ASCII work areaftape error log
;prefix to linme in input buffer

;high byte of same

;BASIC ifnput buffer

;logical file rable

;device # table

;secondary address table

;keyboard buffer

;start of memory for operating system
;high byte of same

itop of memory for operating system
;high byte of same

iserial bus timeour flag (not used)
;ocurrent coler code

;jeolor under cursor

;SCTEED WMEMOTyY page

;paximum size of keyboard buffer (10)
;key repeat flag ($8X=repeat all keys)
;repeat key frequency counter

jrepeat key delay counter

;keyboard shift/control flag

;last keyboard shift pattern

jaddress of keyboard decode routine
;high byte of same

;shifr mode switch {5$80=lacked)

;aute screll flag ($00=on)

;R5-232 Control Register

;R5-232 Coumsnd Register
;nop=-standard bit time

;high byte of same

;RS5-232 Status Register

;ounber of bits to send/receive

;baud rate

;high byte of same

3RS=232 receive buffer input pointer
;R8-232 receive buffer outpur pointer
;RS-232 transmit buffer input pointer
;RS+232 transmit buffer output pointer
;IRQ vector save area

;high byte of same

sinternal ICR2 activity register
sinternal CRBl activity register
;ICRL save area

;CRAI save area

;pos first 40 column line after cursor
;US/Intl machine flag ($00 = ©S)
jerror message link

;5ave area for A register

;save area for X register

;jsave area for Y register

;save area for SR (flag) register
;USR jump link

;low byte of USR jump address

shigh byte of USR jump address

s1IRQ vector

shigh byte if IRQ vector

;BRK wvector

s NMI vector
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0314
031cC
031E
0320
0322
0324
0326
0328
032a
032¢C
033¢
0332

208
209
210
211
212
213
214
215
216
217
218
219

X0314
X03icC
X031E
x0320
x0322
X0324
X0326
X0328
X032A
X03:i¢C
X0330
X0332

$031A
$031¢C
SO3LE
50320
$0322
$0324
$0326
50328
50324
$032¢C
$0330
$0332

;OPEN vector

;CLOSE vector

;set input vector

;6et output vector

;restore 1/0 devices to default vector
;input vector

joutput vector

;test STOP Key vector

;GET vecter

iclose 3ll files and channels vector
y1oad RAM vector

y6ave RAM vecter
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8000
8002
8004
A00C
AGO2
A364
A376
A408
. A437
AL3A
ALT4
A483
A52a
AS33
AS7C
AGLY
A6B3
2677
- ABRA
AGBE
AT1A
A7E4
ABIE
ADEA
ADYE
AE8S
AEFD
AF08
BLAA
B248
B391
B6A3
B79E
B7F7
B849
B850
BB53
8867
B8D7
BIBC
BAZS
BARS
BAD4
BBQ7
BEOF
BBA2
BBCY
BBCA
BRD4
BCOC
BEGOF
BC2EB
" BCCC
BDCD
BFB4
BFCA

221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
26%
265
266
267
268
269
270
271
272
273
274
275
276

X8000
X8002
X8004
KA0GO
XA002
TA364
TA376
%4408
XA437
RA434
XA4TH
WALE3
XAS5ZA
XA533
WASTC
XAa644
XAB63
XA677
Xa67A
XA68E
WA7lA

WA7EL.

RABLE
XAD8A
XAD9E
WAEB6
ZAEFD
XAFO8
WB1A4
WE248
WB391
XB643
XE79E
XB7E7
XBE4S
XBBS5O
XB853
¥BB67
XB8D7
TB9BC
XBAZ28
XBAES
XBADL
XBBO7
XBBOF
XBBAZ
XBBC7
XBECA
XBED4
XBCoC
XBCOF
XBC2B
XBCEC
XBDCD
XBFB4
TBFC4

r

$8000
$8002
$8004
SA000
SA002
$A36L
34376
$AL08
SAL37
SA43A
$ALTS
$A483
SASZA
$4533
$A57C
SAGGA
SA663
SABTT
SA67A
SAGBE
SA71A
SATEL
$ABlE
$ADSA
$ADIE
$SAEBE
$SAEFD
$AFOE
$BLAA
$B248
SB391
SB6A3
$B79E
$BTF7
58849
$B8SO
$B853
5BB67
$B8D7
$BYBC
$BA2B
$BABY
SBAD4
$BBO7
$BBOF
$BBAZ
SBECY
SBECA
$BED4
$BCOC
$BCOF
$BC2B
$BCCC
$BBOCD
$BFB4
$BFCH

jcartridge RESET vector

;cartridge RESTORE (warm start) vector
;eartridge identifier

;begin BASIC vector

;BASIC warz start vector

;aessage OK

;message READY

sarray area overflow check

jerror message link

;print error message

;print READY, do warm start

;standard BASIC warm start

;reset program ptrs and relink BASIC
;relink BASIC

serunch tokens

;perform NEW

;perform CLR

;perform RESTORE, reset stack/pgm ptrs
;resetr stack and program pointers
;re-initialize current characrer ptr
;print tokens

jexecute a statement

;print string from AY

;g€ mext non-string value

;evaluate expression

;fetch arithmetic element

jcheck next character for ",”

;print SYNTAX Error

sflp-fixed routine

sprint ILLEGAL QUANTITY Error
;filxed~flp routine

jde—allocate temporary scring storage
;feteh integer value in X, check ramge
jconvert flp to integer

;half round flp accu

ssubtract flp accu from # indexed by AY
;perform diadic minus

;add flp accu to # indexed by AY
;perform postshift

;flp literal 1

;aultiply flp accu times # indexed by AY
;add exponents

sjcheck sign of flp accu

;divide flp accu by # indexed by AY
;jdivide # indexed by AY by flp accu
s;load flp accu with # indexed by AY
;store flp accu at Z5C-60

;store fip accu at 257-58

;store flp accue in area indexed by XY
;move rounded flp accu into 2nd flp accu
jmove flp accu into 2nd flp accu

;get sign of flp accu into 4

sperform INT

sprint # from AX

sjminus operator

;polynome table for EXP
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peloled]
Dol
D012
Dol6
Dolg
D019
D021

D418.

pCcoo
DCOl
DCo2
DCG3
DCO4
©Cos
DCO6
DCo7
pCoOD
DCOE
DCOF

DDOO
DDOL
DDO2
DhO3
DRO4
PDO3
DDOS
DDO7
DDOD
DDOE
DDOF

278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
3l¢
311
312
313
314
315
316
317
318

16567

*

X000
Xpo1l
xD012
XD0l6
XD018
XD019
XDpo21

3

16581
XD418
16526

¥

XDCoo
XDCO1
XDCo2
XDCO3
XDCO4
XDCO5
XDCO6
XDCO7
XDCOD
XDCOE
XDCOF

H
16526

*

XDDo0
Xpnol
XDDO2
XDDO3
XDDO4
XDDOS
XDD06
XDDO?
XpDoD
XDDOE
XDDOF

video chip

= $DO0O
$DO11}
$D012
$DOL6
$DOLB
$DO19
50021

;6567 video chip base address
;bit 4 = 0 to disable video chip
;:Raster Register

;bit 5 = 0 to reser video chip
;memory pointers for video chip
;Interrupt Register

;Background # 0 color

Sound Interface Device

- $D418
CIAl

$DCOO0
sDeol
$DCOZ
$DCO3
$DC04
$DCO5
$DCO6
$DCO7
$DCOD
$DCOE
$DCOF

2
%

sppO0
$DDO1
$BD02
$DDO3
$DDO%
$DDOS
$DDO6
$DDO7
$DDOD
$DDOE
$DDOF

;mode/volume for SID chip

;PAL port &

;PBl port B

;DDRAL direction bits for port A

;DDRBEl direction bits for port B

;TALL cimer & low

sTAHL timer A high

;TBL1 timer B low

;TBH1 timer B high

;ICR] interrupt controel register

:CRAl control register for port A
;CRBL control register for port B

sPAZ port A

;PB2 port B

;DDRAZ direction bits for port 4

;DDRB2 direction bits for port B

;TALZ timer A low

;TAB2 timer A high

3TBL2 timer B low

;TBH2 timer B high

;ICR2 interrupt ceontrel reglster

:CRAZ control register for port A
;CRB2 control register for port B
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EQO0
EDOC
EO02
E005
EQO7
EQO%
EGOB
EOOE
EOLL
EOL3
EOLl4
EOL6
EQ18
E019
EQLB
EOLIC
EQLE
EG20
EQ22
EQ24
EO026
EQ27
E029
EQ2B
EO2D
EQ30
E033
EC35
E037

EQ3A

(E03C
EO3E
EQ3F
ED42

8556
200FBC
A561
c988
9003
20D4BA
20CCBC
A507
18
6981
FOF3

205338
20B4BF
ABC4
AOEBF
2059E0
AS0Q0
856F

320

321
322
az3
324
325
326
327
328
3zs
330
331
332
333
3134
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355

;continuation of "EXP" routine

BEOOR
BEOOE

BEOLE

-0R

STA
JSR
LDa
CHP
BCC
JSR
JSR
iDA
CcLC
ADC
BEQ
SEC
SBC
PHA
LDX
LDA
LDY
STA
STY
DEX
BPL
1DA
STA
JSR
JsR
LDa
LDY
JSR
LDA
STA
PLA
ISR
RTS

SE000
z56
XBCOE
761
SBB
BEQOE
XBADA
1BCCC
207

$81
BEGOB

501

505

269,%
261,X
Z61,%
Z69,%

BEOLE
Z56
z70
XB853
XBFB4
<TBFC4
>TBFC4
SEDS9
$00
Z6F

XBABS

;set guard byte for second flp accu
jcopy flip accu inte second flp accu
;get exponent '

;1f => 8

;then either 0 or overflow
;perform INT
;get least significant byte

sif = 127
;then also overflow

;Temove excess 128
;and save it

jmove second flp accu Into flp accu .

;and vice versa

;restore copled guard byte

;apply diadie "-"
;then minus operator

;set AY to polynome table
;and compute polynome

;clear XOR of signs

;jadd saved iotegral part
;to exponent
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3157 :compute odd degrees for SIN and AIN

358
E043 8571 35¢ JEO43 STA Z71 ;save table pointer
EQ45 8472 360 STY 272 _
£E047 20CARE 361 JSR XBBCA ;store flp accu at z57
EO4A A957 362 Lha <z57 ;set AY to Z57 .
EO4C 2028BA 363 JSR XBA2S8 ;multiply f1p accu by ¢ indexed by AY
EO4F 205DED 364 JSR SEOSD ;compute polynome
E052 A957 365 LDa <257 ;set AY to Z57
E0S4 AGLY 366 LDY >Z57
ED056 4.BBA 367 JMP XB&28 ;pultiply flp accu by 257
368 ;
469 ;computepolynome according to table indexed by AY
370 ;
ED59 8571 371 SEOS9 STa 271 ;save table pointer
EOSB 8472 372 STY 272
EOSD 20C7BB 373 SEOSD JSR XBBC7 ;store flp accu at Z5C
E060 BL71 374 DA (Z71}),Y
£062 8567 375 STA 267 ;save ordey
E064 A4T1 376 DY 271 '
EC66 CB 377 INY ;add L1 to table pointer
E067 98 378 TYA '
£068 DOO2 379 BNE BEO6C
ED6A EET72 380 IRC 272
EQHC B571 381 BEO6C STA Z71 ;save updated pointer
EDBE A4T72 382 DY Z72 ;and restore AY
EO70 2028BA 383 BED7C JSR XBA2E smultiply flp accu by # indexed by AY
E073 AS571 384 LDA Z71 ;restore AY
EO75 A472 385 LDY 272
ED77 18 386 CLC
E078 6505 387 ADC $05 ;add 5 to table pointer
EO74A 9001 388 BCC BECTD
EO7C CB 389 INY
EOQ7D 8571 390 BEO7D STA Z71 ;save table pointer
EOTF 8472 39 STY Z72
EDBL 2067B8 392 JSR XBSE7 ;add # indexed by AY Lo £1lp accu
EOB&4 A95C 393 LDA <Z5C
EO0B6 AODO 354 LDY >25C ;set AY to Z5C
ED8B C667 395 DEC Z67 ;decrement order
EOBA DOE4 396 BNE BEQ70 ;and Tepeat uatil O
EDBC 60 397 RIS

-
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EO&D

EO0%2

E097
EO%A
EOSC
- EQ9E
EQAL
EQA3
EQAS
EDA7
EQAS
EQAB
EQAC
ECAE
EOBO
EOB2
EOB4
EOB6
EOB7
EOBS
EOBB

EOBE
EOCO
EOCZ
EOCS
T gocY
E0CS
EBCC
EOCE
EODO
E0D3
EOD5
ECD?
EOD%
EQDB
EODp
EODF
EDEL
EOE3
EOES
EQET
EOEY
EOEER
EOED
ECEF
EOF2
EOF4
EOF6

983544

682881

202BBC
3037
D020
20F3FF
8622
8423
ADOS
B122
8562
c8,
B122
8564
4008
B122
8563
c8
B122
8565
4CE3ECQ

A98B
A000
20A2BB
A98D
AQEQ
2028BA
4992
AQED
206788
AB6S
AS62
8565
8662
A663
ASB4
8563
8664
A900
8566
A561
8570
A%80
8561
20D7B8
A28B
AQDO
4CD4BB

399
400
401
402
403
404

405 ;
: "RND"

406
407
408
409
410
411
412

413

414
415
416
417
418
419
420
&21
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451

;floating point numbers for RND

»

3 flp
TEOSD
; flp
TEQ92

WEQS7

i
BEQORE

BEOD2

JEOE3

452 °

453
454

SEQF6

nuzber for multiplication
-BY $58,635,544,874,800
nunber for addition

.BY $68,528,$B1,546,500

command

JSR
BMI
ENE
JSR
STIX
5TY
LDY
LDA
STA
INY
LDA
STA
1Dy
LDA

LDA

LDA
LDY
JSR

" LDA

JSR
LDX
Lba
STA
STX

LDA
STA
S5TX
LDA
S5TA
Lpa
5TA

STA
JSR
LDX
LDY
JHP

XBC2B
BEOD3
BEDBE
SFFF3
722

223

$04
(z22),¥
262

(222),Y
z64
508
(z22),Y
763

(222),Y
265
JEOE3

{Z8B
»28B
XEBA2
<TEOBD
>TEOSD
XBA2S
<TE092
>TE0S2
XB867
265
z62
265
262
Z63
Z64
263
z64
$00
z66
261
Z70
$80
Z61
XBBD7
<Z8B
>Z8B
ABBD4

;get sign of flp accu into A

;1f < O use parameter as seed
3if > 0 use old seed

;get base address of 1/0 devices

;TALL timer walue

s TAH? timer vaue

jtenths of a second

;seconds
;garble flp set from CIAl timer/clock
;let AY point to 288 {current seed)

;load flp accu from ZBB-ZBF
;set AY to RND factor

smultiply flp accu times RND factor
;set AY tc RND addition value

;add EWD factor to result in flp accu
jexchange byte 4 and byte 1

;exchange byte 2 and byte 3

;set sign positive
;set guard byte
;move 0 to exponent

;perform postshift
;set XY to RND seed value

;istore flp accu as newv seed
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EOQF9
EOFB
EOFD
EOFF
E101

E104
E105
E107
E109

E1OC
ELOF
E1l11

E1p12
EL1l5
E117

E118
EllB
ELlD

EllE
El21

E123

E124
E127
E129

C9F0
Doo7
B4 38
8637
4C63A6

AR
D002
AZ1E
4C37A4

20D2FF
BOEB
60

20CFFF
BOE2
60

20ADE4
BODC
60

20C6FF
BOD6
(3]

20E4FF
BODO
60

456
457
458
459
460
461
462
463
[1:11
465
466
467
468
469
470
471

472 ;

473
474
475
476
477
478
479
480
481
482
483
484
485
486
487

;handle errors for divect 1/0 calles from BASIC interpreter

¥

BEOFY CHP
BNE
sTY
STX
JMP

»

BE104 TAX
BKE
"LDX

BE1Q9 JMP

ISR
BCS
RTS

JSKE
BCS
RTS

JSR
BCS
RTS

ue

JSR
BCS
RTS

.

JSR
BCS
RIS

$FO0
BEL1O4
Z38
237
X4663

BE109Y
$1E
XAL37

SFFD2
BEOF?

SFFCF
BEOF9

SE4AD
BEOF9

SFFCH
BEOFS

SFFE4
BEOQF9

;1f open for RS-232,
;set new top of memory limit

;CLR, back to baslc

;if no error message indexed,
;select BREAX message
igo print message

joutput a character
;1f no errors,
sreturn

;input a character on current device
3if po errers,
jreturn

:ser cutput device
31f no errors,
sTeturn

;set loput device
31f po errors,
;return

;get a character from current device

;1f no errors,
jTeturn
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El2A
E12D
E130
E132
E133
E135
E136
E13%
El3A
EL3D
E140
E143
E144

E147
E148
El4B
El4E
E151
E152
E155

208AAD
20F787
A9EL
48
A946
48
ADOFQ3
48
ADOCO3
AEODO3
ACCEO3
28
6C1400

08
8D0C03
8EODO3
8COE03
68
8DOF03
60

489 ;"SYS" coummand

490

491 WE12A JSR
492 JSR
493 LDA
494 PRA
495 Lba
496 PRA
497 LDA
498 PHA
499 Lba
500 LbX
501 LDY
502 PLP
503 JMP
504 ; :
505 WE147 PHP
506 STA
507 STX
508 STY
509 PLA
510 STA
511 RT3

XADBA
XB7F7
PHEL47-1
<WEL47-1
X030F
X030C
X030p
X030
(X0014)
Xo3ac
X030D
X030E

X030F

;8et next non-string value
;convert to integer in 214/15

;set return address
;save flag regisfer on stack

jrestore A, X & Y
;to status of exit from last SYS

;do 5YS routine

;jsave flag register on stack
;6ave A

;save X

;save Y

;save Flag register
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E156
E159
E15B
EL5D
E15F
E162
E164

E165
E167

EL68.

El6A
E16C
E16F
E171
E173
E175
E178
El7a
El7C
EL7E
E180
E183
E185
E187
E189
E18B
E18D
E18F
E191
E194

E195
E198
E19A
E19C
E19E

Elal
ELA3
E1AS
E1A7
E1A9
E1AB
ElAD
ELAF
E1B2

EL1B3
E1BB
ELIBR

20D4E1
ABZD
AL2E
A9ZR
20DBFF
BO95
60

A%01
2c

A900
B50A
20D4EL
AS0A
A62B
A42C
20D5FF
8057
ASOA
FO17
A21C
20B7FF
2910
Dpo17
ASTA
€802
FOO7
24964
ADA3
4CLEAB
60

20B7FF
29BF
FOO5
A21D
4C37a4

ABTR
ce02
DOOE
862D
BA2E
A976
AOA3
201EAB
4LC2AAS

208EA6
203345
4CT 746

513
514
515
516
517
518
519
520
521

522 ;

523
524
525
526
527
528
329
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
533
554
555
556
557
558
559
360
561
562
563
564
565
566
567
568
569
570
571
572

;"SAVE" coomand

WELS6 ISR
LDX
LDY
LDA
JER
BCS
RTS

;
: "VERIFY~

H
WELB5 LDA
.BY

SE1DA
Z2D
Z2E
<Z2B
SFFD8
BEOFY

command

$01
§2C

4+ "LOAD” command

»

WE168 LDA
STA
JSR
LbA
LDX
LDY
JSR
BCS
LDA
BEQ
LDX
ISR
AND
BNE
LDA
CMP
BEQ
LDA
LDY
JMP

BE194 RTS

»

BE195 JSR
AND
BEQ
LDX

BEL9E JMP

]

BELAl LDA
[>. 14
ENE
STX
STY
LDA
LDy
JSR
JMP

H
;end of load/verify

H

BELB5 JSR
JSR
JHp

$00
z0A
SE1D4
04
2B
z2¢
SFFD3
BELD1
ZOA
BE195
sic
SFFB?
$10
BE19E
Z7A
$02
BE194
<TA36L
>TA364
XAEB1E

SF¥B?
$BF
BE1Al
$1D
RA4IT7

z78
$02
BE1ES
z2b
Z2E
<TA376
>TA376
XABLE
XAS2A

XAGBE
XA533
XA677

;get file parameters
;set end address of BASIC text

;set address of start address
;save RAM to a device

;1f no errors,

;return

;sert value for Verify

;skip next instruction

;set value for Load

;eet load/verify flag
;fetch file parameters
;fetch load/verify flag
;get start address im XY

:1load device to RAM
;exit upon error

;1f verify pass,

;index Verify Error message
;Tead ST

s1f ST indicates a mismatch,
;g0 print error

;exit 1f in RUN mode, else
;set AY to point to message OK
;print message OK

s1f load pass

jand ST indicates an €rrTor

;index Load Error message
;print message

scheck high addr of current character
31f ip direct mode

;move end of program address

;to end of BASIC address

;set AY to READY message

;print EEADY
;relink BASIC, exit

from within a prograc
:move start of prograd to uext char addr

srelink BASIC
;jrestore, clear pointers, return
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E1BE
ElC1
ELC4
E1Cé

EL1C7
ElCA
ElCC
EICF
E1D1

ELD4
E1D&
E1D9
EIDB
EIDD
ELEO
E1E3
ELlE6
EL1EY
ELEC
E1EE
E1FO0
EL1F3
E1F6
E1F9
E1Fa
EL1FB
E1FD

E200
E203

'E206

' E209.

E20B
E20C
E20D

»

E20E
E211
E214
E216

2019E2
20COFF
BOOB
60

2019E2
AS49
20C3FF
$0C3
4CFIE0

4900
Z0BDFF
A201
AQDO
20BAFF
2006E2
2057E2
2006E2
2000E2
A000
8649
20BAFF
2006E2
2000E2
8a

Al
A64Y
4CBAFF

200EE2
4CYEB7

207900
D002
68

68

60

~20FDAE

207900
DOF?
4COBAF

'

574 ;"OPEN" command

575 ;

576
577
578
379
580
581
582
583
584
585
586
587
588
589
590
391
592
593
594
395
596
597
598
599
600
601
602
603
604
605
606
607
608

3

WELIBE JSR
JSR
BCS
RIS

H
3 "CLOSE™ command
H

WEIC? JSR
LDA
JSK
BCC
BEIDL JMP

SE219
SFFCO
BELD1

SE219
249

SFFC3
BE194
BEOFY

;Eet parameters

SE1D4 LDA
JSR
LDX
LDY
JSR
JSR
JSR
JSR
JSR
LDY
STX
JSKR
JSR
JSR
TXA
TAY
LDX
JHP

609 ;
;ekip comma and

610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628

’
SE200 JSE
JHP

$00
SFFBD
§01
$0C
SFFBA
SE206
SE257
SE206
SE200
$00
249
SFFBA
SE206
SE200

249
SFFBA

SE20E
XB79E

for

;fetch parameters
;perform open

;1f no errors,
;return

;fetch parameters
;restore file #
;perform close
sexit 1f no errors
jerror

load/verify/save

;asgsume oo file name

;oet flle name parameters

jassume device 1

;and secondary address {

jeet logical file, device & sec. addr
;fetch current characcer

;evaluate expression

;fetch current character

;skip comma and feteh integer into X

;secondary address still 0O

;save device #

;set loglcal file, device & sec. addr
;ferch current character

;skip comma and fetch integer into X

;set secondary address
;restore device
;eet logical file, device & sec. addr

fetch fnteger into X

jcheck for and skip comma
;fetch Integer vaiue into X

; .
;jfetech current character and check for end of line

»

SE206 ISR
ENE
PLA
PLA

BE20D RTS

X0079
BE20D

;fetch current character -

;if end of line, delete own return addr

H
icheck for a comma and skip it

’

SE20E JSR

SE21! JSR
BNE
JMP

XAEFD
X0079
BEZ0D
XAFO8

;check for and skip ",”
;fetch current character

;SYNTAX Error if end of line reached
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E219
E21B
E21E
E221
E224
E226
E227
E229
E22B
E22E
E231
E234
E236
E238
E23A
E23C
E23E
E23F
E247
E245
E248
E249
E24A
E24C
EZ4E
E251
E254
E257
E25A
E25D
E25F
E261

AS00
20BDFF
2011E2
209ER7
8649
BA
A201
AQQD
20BAFF
2006E2
20002
864A
A000
4549
ECOD3
9001
88
20BAFF
2006E2
2G00E2
84

AB
ABLA
AD49
20BAFF
2006E2
200£E2
Z09EAD
204386
A622
A423
4CBDFF

630 ;geé Open/Close parameters
631 ;
632 $E219 LDA

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
638
659
660
661

‘662

663

BE23F

SE257

JSR
JSR
JSR
STX
TXA
1pX
DY
JSR
ISR
JSR
STX
LDY
LbA
CPX
BCC
DEY
JsR
JSKE
JSR
TXA
TAY
LDX
LDA
JSK
JSR
JSB
ISR
JSR
LDX
LDY

$00
SFFED
SE211
XB79E
749

$01
$00
SFFBA
SE206
SE200
Z4A
500
Z49
503
BE23F

SFFBA
SE206
SE200

Z4A
Z49
SFFBA
SE206
SE20E
XADYE
XB6A3
222
z23
SFFBD

;assume no file name
;set flle name parameters
;fetch current character

sget next non-striog value inte X

;save file number

;assume device 1

;and secondary address 1]

;set currrent flle, device & sec. addr
;fetch curreat character

;skip comma and fetch integer value inteo X
isave device number

;secondary scill O

;1f device number > 3

;secondary = $FF

;set logical file, device & sec. addr
;fetch current character

;8kip comna,}fetch integer value in X

;set secondary address

jrestore device

;and file

;set logical file, device & sec. addr
;fetch current character

icheck for and skip ~,"

;evaluate expression

;de-allocate temporary string

;XY = address of file name
;set fille name parameters
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E264
E266
E268

E26B
E26E
£270
E272
E274
E277
E27A
E27D
E27F
E281
E2B4
E2B6&
E288
E28B
E28D
E28E
E290
£293
E295
E2%7
E29%
E298
E29D
E2A0
E2A2
E2A4
E2A7
EZAB
EZAA
E2AD
EZAF
E2Bl

A9EQ
AQE2
206788

200CBC
A9ES
AOE2
A6HE
200788
200CBC
20CCRC
A500
856F
205388
ASEA
AOE2
205088
4566
48
100D
204988
A566
3009
AS512
49FF
8512
20B4BF
A9EA
AQE2
206788
68
1003
20B4BF
A9EF
A0E2
404320

665 ;"COS" command

666

667 WE264 LDA <TE2EQ

668
669
670
671

673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
650
691
692
693

694

695
696
697
698
639
700
701
702
703
704

;"SINT
672 ;

SEZ6B

BE29D
BE2AQ

BEZAD

LDY
JSR

>TE2EQ
XBB&?

conmand

JSR
LDhA
LDY
Lox
JSR
JSR
JSR
LDA
STA
JSR
LDA
LDY
JSR
Loa
PHA
BPL
JSR
LDA
BMIL
LDA
ECR
STA
JSR
LDA
LDY
JSR
PLaA
BPL
JSR
LDA
LDY
JMP

XBCOC
<TEZES
>TE2ES
Z6E
XBBO?
ABCOC
IBCCC
$00
Z6F
XE853
<TE2EA
>TEZEA
XBB50
266

BE29D
ABB4S
Z66
BE2AD
zZ12
SFF
zZ12
XBFB4
<{TE2EA
>TEZEA
XRB67

BE2AD
XBFB4
<TE2EF
PTE2EF
JEO43

;set AY to point te 0.5 * PI

radd to flp accu then de SIN

;move rounded flp accu to 2nd flp accu
iset AY to 2 * PI

;jget sign

jdivide flp accu by 2 * P]

;move rounded flp accu to 2Znd flp accu
;call function INT

;set XOR of signs to be the same
;apply diadic operator “-"
;set AY to point te 0.25

;subtract flp accu from 0.25
;£1p accu § 1 - gign

;save sign

;if negative

;do half rounding (add 0.5)
;get sign

;1f positive, complement flag
;apply monadic operator "-"
jset AY to 0.25

;add 0.25 to flp accu
;jrestore original sign

;1f negative,

jperfom monadic "-" again

;set AY to polynome table

380 compute odd degrees
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E2B4
E2B7
E2BS%
E2BB
E2BE
E2CO
£2C2
E2C5
E2C7
E2C9
E2CC
E2CE
E2DO
E2DZ
E2D5
E2D7
E2D9

E2DC
EZDD

E2E0
E2E5
E2EA
E2EF
E2F0
E2F5
E2FA
EZFP
E304

E309

20CABB
A%00
8512
206BE2
AZ4E
AQDD
20FGED
A957
ADQO
20A2BB
A900
8566
AS12
20DCEZ
AS4E
A000
4COFBB

48
4CSDE2

81490F
83490F
7F0000
05

B4EGLA
862807
879968
872335
B6AS5D

B3490F

706 ;" TAR" command

;store flp accu at Z537-5B
;clear sign flag

;perform SIN

;ser AY to ZAE

;store flp accu at Z4E
;set AY to Z57

;move flp accu thers
;clear sign of flp accu
;ferch sign flag
scompute COS of flp accu

;set AY to Z4E

;divide number at 24E by flp sccu, exit

scompute COS of flp accu then: Tetura

4
;f1p numbers for SIN, COS and TAN

TEZEO .BY §81,549,50F,5DA, $A2

.BY $83,%49,50F,$DA,$A2

TE2EA -BY $7F,$00,500,$00,500

;polynome table for SIR

.BY $84,5E6,514,52D,$1B

.BY $86,$28,507,$FB,5FB

.BY $B7,599,568,$89,501

.BY $87,823,$35,$DF,3E1 ‘ .

.BY §86,$A5,55D,%$E7,528

707 ;

708 WEZB4 JSR XBBCA
709 LDA $00
710 STA Z12
711 JSR SE26B
712 LDX <Z4E
713 LDY »Z4E
714 JSR SEOF6
715 LhA <Z57
716 LDY »257
717 "JSR XBBA2
718 LDA 500
719 STA 266
720 LDA 212
721 JSR SE2DC
722 LDA <Z4E
723 LDY >I4E
724 JMP XABOF
725 ;

726 SE2DC PHA

727 JMP BE29D
728

729

730

731 ;0.5 * PI

732

733 ;2 * P1

734 TE2ES

735 :0.25

736

737 ;

738 TEZEF .BY $03
739 ;-14.3813907
740

741 ; 42.0077971
T42

743 ;-76.7041703
744

745 ; 81.6052237
746

747 ;-41.3417021
748

749 ; 6.28318531
750

.BY $83,449,80F,5DA,$A2
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E30E
E310
E3r
E313
E316
E318
E319
E31B
E31D
E31F
E321
E324
£326
E32%
E32B
E32¢C
E32E
E330
E332
E334
E337
E338
E33a

E33D

E33E
E33F
E344
E349
E34E
E353
"E358
E35D.
E362
£367
E36¢
E371

E376

A566
48
1003
20B4BF
AS61
48
€981
2007
A9BC
AOBY
200FBB
A93E
AQOE3
2043E0
68
C981
9007
ASEQ
ADE2
205088
68
1003
4CB4RF

60

0B

76B383
791EF4
7B83FC
7COCIF
7CBES3
7D1464
7DB7EA
7D6330
7E9244
TE4CCC
?FAAAA

810000

752

753 ;

754
755
756
757
758
759

760

761
762
763
764
765
766
767
768
769

7710 |

771
772
773
774
775
776
777
778

. 779

780
781
782
783
784
783
786
787
788

. 789

790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806

;TATN" command

’

WE3OE LDa
FHa
EPL
JSR

BE316 LDA

BE324 LDA

BE337 BLA
BPL
JHP

BE33D RTS

266

BE316
XBFB4
261

$81
BE324
<TB9BC
>TBYBC
XBBOF
<IEI3E
PTE33E
JEQ43

$81
BE337
<TE2EQ
>TE2EQ
XB850

BE33D
XBFB4

>
;f1p numbers for

TE33E .BY

$0B

;~0.000684793912
-BY $76,5B3,%83,%8D,$D3
; 0.00485094216
-BY $79,S1E,5F4,$A6,5F5
;-0.0131117018
-BY $7B,$83,%FC,580,510
; 0.034209638
-BY $7C,$0C,51F,867,5CA
3—0.0542791328
«BY $7C,$DE,$53,5CB,5C1
3 0.0724571965
-BY $7D,514,564,870,54¢C
;~0.0898023954
-BY §7D,$B7,5EA,551,87A
; 0.1109324!3
-BY $7D,%63,$30,588,57E
;~0.142839808
-BY $7E,$92,544,599,53a
; 0.19999912
«BY $7E,34C,3CC,891,5¢7
;=0.333333316 .
«BY $7F,SAA,SAA,$AA,S13

R

,isave sign

;1f negative,
;apply monadic operater "-"

;save exponent
3if => 1

;let AY point to 1

;divide 1 by flp aceu
;serl AY to polynome table for ATN

jcompute odd degrees

;1f exponent =»> ]

;set AY ro 0.5 % pI

isubtract flp accu from 0.5 * PI

;1f sige negative

apply monadic operator -

-BY $81,500,500,500,500

139

—

~



E37B
E37E
E3B0
E382
E385
“E386
E388

E38B
E3BC
E38E

E391

E394
E397
E39A
E39D
E39F
E3a0

E3A2
E3AL
E3A6
E3A8
E3AB
E3AD
E3AF
E3B1
E3B3
E3B4
E3B6
E387
E3B9

E3BA

20CCFF
AS0O
g513
207546
58
A280
6CO003

84
3003
4C3AAG

4CT4AS

2053E4
20BFE3
2022E4
AZFB
9A
DOEL

E67A
D002
E67B
ADSOEA
€93A
BOOA
920
FOEF

ES30
38
ESDO
&0

BO4FCT

;close all files, set default devices

;elear CMD file number flag
;reset peinters

;allow IRQ

;index default wmessage READY
sprint message (normally E38B)

s1f X € §80
;print BASIC message

;else print READY message

;initialize 0/S vectors
;initialize BASIC interpreter
sprint BASIC start—up mesEages

sinitialize stack pointer
;print message READY

;charactét fetch code for page zero 0073~008BF

;bump character pointer (low)

31f overflow,

;bump character pointer (high)

;fetch character from modified address
:1f above numerics

ireturn with C = 1 (apd Z =1 4f ":™)
+1f character is a space,

;ignore and get mext character

;if below numerics

;returg with € = 1 (and 2 = 1 1f $00)
s1f pumeric, return with C = 0
;return with flags set and char in A

808 ;warm start entry (stop/restore)
809 ;

810 JSR SFFCC
811 LDA 500

BL2 STA Z13

813 JSR XA6T7A
8l4 CLI

815 BE386 LDX $80
816 JMP (X0300)
817 ;

818 ;handle error messages
819 ;

820 WE38B TXa

B2l BMI BE391 -
822 JMP XA&3A
B23 ;

824 BE391 JMP XAG7&
825

826 ;RESET routine
827

828 JSR SEA53
829 JSR SE3BF
830 JSR SE&422
831 LDX 5TB
832 TXS

833 BIE BE386
834 ;

835

836 ;

837 TE3AZ INC Z74
838 BNE BE3AB
B39 INC Z7B
840 BE3AS LDA BEA61l-1
B4l CMP “9+1
842 BCS BE3BY
843 CMP $20
B44 BEQ TE3A2
845 SEC

B46 SBC "0 .
847 SEC

B84B SBC §$D0
849 EEIB9 RIS

B850 3

851 ;first RND seed value
852 ;

853

.BY $80,54F,5C7,552,$58 .
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855 ;initialization for BASIC interpreter

856 ; .
E3BF A94C 857 SE3BF LDA S4C ;set JMP instruction
E3C1 8554 858 STA Z54 ;for functions
E3C3 BD1QO03 859 STA X0310 ;and USR vector
E3C& A948 860 LDA <WB24§ ;default USR jump address
E3C8 AOB2 861 LDY >WB248 ; (ILLEGAL QUANTITY Error}
E3CA 8D1103 862 S5TA X0311 iset USR jump address, low byte
E3CD 8Ci203 863 STY x0312 iUSR jump address, high byte
E3D0 A991 864 LDa <WB391
E3D2 AOB3 865 LDY >WB391
E3D4 8505 B66 STA 205 iset fixed-float vector
E3D6 8406 867 STY Z06 ;& high byte
E3DB A9AA 868 LDA <WBiAA
E3DA AOBI 869 LDY >WBlAA
E3DC &503 370 STA Z03 ;jset float-fixed vector
E3DE B404 871 STY 204 ;& high byte
E3EC A21C 872 LPBX $1cC o
E3E? BDA2E3 873 BE3E2 LDA TE3A2Z,X ;move character fetch code to $73-8a W
E3E5 9573 B74 STA 273,X jand first RND seed into Z8B-ZS8F
E3E7 Ca 875 DEX
E3ES 10F8 876 BPL BE3E2
E3EA A903 877 kDA $03
E3EC 8553 878 STA Z53 - ;set default step
E3EE AS00 879 LDA $00
E3F0Q 8568 880 STA Z68 jclear flp aceu overflow area
E3IF2 8513 881 STA Z13 ;set CMD file number to default
E3F4 BS18 BB2 STA Z18 iclear high of string descriptor index
E3F6 A20] 883 LDX $01
EJFB BEFDOL 884 STE X01FD
E3FR 8EFCCLI Ba:S STX XOlFC sprefix input buffer with dummy polnter
E3FE -AZ19 'BB6 LDX $19
E4D0 B616 BE7 STX Z16 ;set peinter 1o temporary string stack
E4£02 38 888 SEC
E4Q3 209CFF B89 JSR SFF9C :xead bottom of memory address
E406 BHIB 890 STX 2B ;to set BASIC bottos of memory
E4DE 842C 891 STY Z2C
E4CA 38 892 SEC
E4CB 2099FF 893 JSR SFF99 iread top of memory address
E4LOE 8637 B94 STX Z37 ito set BASIC memory limit
E4L10 8438 895' 5TY z38
E412 8633 896 STX 233 iset string storage address
E414 8434 897 STY Z34 ;& high byte
E416 AQCO 898 LDY 500
E418 98 899 TYA -
E419 912B 900 STA (Z3B),Y ;move 2 0 to bottom of memory e
E41B E62B 901 1KC 228 ;add 1 to start of BASIC address
E41D DOOZ 902 BNE BE421 .
E4L1F Eb2C 903 INC Z2C ;& high byte upon overflow
E421 60 904 BE421 RTS



E422 A52B
E424 A4ZC
E426 200844
E429 A973
E42B AOEL
E42D 201EAEB
E430 A537
E432 38
E433 E52B
E435 AA
E436 AS538
E438 E52C
E434 20CDBD
E43D A96RD
E43F AQE4
E441 Z01EAR
E444 4CLLAD

E447 BBE3
E449 8344
E44B 7CAS
E44D 1AA7
E44F E4AT7
E451 BGAE

E453 A20B
E455 BDATES
E458 9D0003
E458 Ca
E45C 10F7
E45E 60

EASF 00
E460 204241
E471 ODOD
E473 930D20
E4LT9 2A2A2A
E487 203634
E493 202A2A
E49A 203634
‘E4AB 005C

906 ;print BASIC start-up messages

907

*

908 SE422Z LDA

909
910
911
912
513
914
915
916
917
918
919
920
971
922
923
924
925
926
927
928
929
930
911
932
933
934
935
936
937
938
93¢
940
941
942
943
944
945
946
947
948
949
950
951
952

LDY
JSR
LDA
LDy
JSR
LDbA
SEC
58C
TAX
LDa
SBC
JSR
LDA
LDY
JSR
JHP

22B ;set AY to start of BASIC
z2¢
XALOR ;perform array area overflow check

CTE473 ;set AY to message GOMMODORE 6& BASIC...
>TE4T3 .

XABLE iprint message

z37 suse limit of wemory

12B ;- pointer to start of BASIC
Z38 ;& high bytes

22¢ jto calculate bytes free
X8DCD jeonvert to string

<TELED ;set AY to message BYTES FREE
>TEALBO

XABLE ;print # then BYTES FREE
XAGGL ;jperform NEW, print READY

;vectors for $0300-$030B

}E647

WE3SB ;error message vector

WA483 jwarm start vector

WASTC scrunch BASIC tokens vector
WATLA ;print tokens wector

WATEL iexecuie a statement vector
WAESS sget arithmetic element wector

H
;initialize vectors ar $0300-50308

SE453
BE453

-

TE460

TE4T3

LDX
LpA
STA
DEX
BPL
RTS

-BY
.BY
-BY
-BY
-BY
«BY
-BY
- BY
-BY

$OB
TE447 X ;fetch a byte from table
X0300,X :and move it to vecror area

BE455 srepeat until & vectors stored

500

- "B"AI—SD—IS'C" l-B’-Y!'T) E’ S!’ "Fl‘RI‘EI‘E
$0D, $00

§93,500,7 7,7,

bl
“.'*”*.‘.l- I-CD-O -H -Hl’o -
1,°¢C

©L,76,74,K,7 R,7A,TH,” L,7S,7Y,7S,TT,TE,TH,T O,
§00,55C
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E4AD
E4AE
E4Bl
E4B2
E4B3
E4BS
E4B6

E4B7
E4BF
E4C7
E4CF
E4D7

E4DA
E4DD
E4DF

E4EQ
E4E2
E4AE4
E4E5
E4LE7
E4E9
E4EB

48
20C9FF
AA

68
9001
8A

60

AAAAAA
ALAAMA

AD21D0
91F3
60

6902
A491
cs
D004
Cc5al
DOF7
60’

954
955
956
957
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

;set output device (patch)

H
SELAD PHA ,
JSR SFFCY ;perform actual open for output
TAX ;save possible error code
PLA ;resltore entry accumulator
BCC BE4BG :1f an error encountered,
TXA ;return with error number in A

BE4B6 RIS

r
junused area follows

.BY $SAA,SAA,$AA,SAA, SAA, SAR, SAA,SAA
.BY $AA,S$AA,$AA,SAA,SAA,SAA, SAA, SAA
BY SAA,SAA,SAA,SAA,SAA,SAA, SAA, $AA
.BY $AA,SAA,SAA,SAA, $AA,SAA, SAA, SAA
.BY SAA,SAA,SAA

*
jclear & byte in color RAM ~

H
SE4DA LDA Xp02i ;use background # 0 color
STA (2F3),Y ;jto clear color RAM
RTS
H
;pause after finding a file on cassette .
H
SE4EQ ADC $02 ;set maxioum pause to 256 — 512 jiffies
BE4E2 LDY 291 jcheck keyboard scan result
INY
BNE BE4EB jexit 1f a key depressed
CMP ZAl
BNE BE4E2 ;Tepeat until delay coaplete
BE4EB RIS

Ry
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E4EC 1926
E4EE 4419
E4FQ 1All
E4F2 EBOD
E4&F4 700C
E4F6 0606
E4FB D102
E4FA 3701
E4FC AEDO
E4FE 6900

E500 A200
ES502 AQDC
E504 60

E505 A228
ES07 AO19
ES09 60

E504 BOO7
ES0C 86D6
E30E B4DP3
E510 206CES
E513 A6D6
E515 A4D3
E517. 60

988
989
990
991
992
993
994
995
996
997
998
599
1000
1001
1002
1003
1004
1005
1006

1007 ;
;jread screen organization into XY

1008
1009
1010
1011
1012

1013 ;
;read/set XY cursor

1014
1015
1016
1017

1018 .

1019
1020
1021
1022

;baud rate factor table for International machines
s((clock frequency/baud rate/2)-100}

’

TEAEC .WO
WO
WO
-WO
WO
WO
WO
WO
WO
WO

$2619
SL944
s1lla
SODES
$0C70
50606
$02D1
$0137
$00AE
50069

;50 baud
375

;110 .
;134.5
;150
;300

3 600
31200
;1800
22400

;read base address of I/0 devices inte XY

]
JE500 LDX
LDY
- RTS

H

JE5S05 LDX
LDY
RTS

»

JES0A BCS
STX
5TY
JSR

BES13 LDX
LDY
RTS

$00
$DC

528
$19

BE513
zDb
2D3
SES6C
D6
fAvx)

;point to CIAL in XY

;¥ columns
¥ rous

pesirion

;1f carry set, read curser poesitioe
iset cursor line # from X

;set position of curser on line from Y
;set address of current screen lime
;jread cursor line number into X

;read position of cursor oo lipe into Y
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E518
E51B
ES1D
E520
E522
E524
E527
E529
E52C
ESIE
E531
E534
€536
ES39
ES3B
ES3E
E5&0
E5&42
E544
E547
E549
ES44
E54C
E54D
E54F
E5S50
E552
E554
E555
E556
- ESS58
. ES5A
E55C
ESSE
ES60
E563
"ES64
E566
ES68
ES6A

20ADES
4300
8D9102
B5CF
A948
8D8F02
ASEE
809002
AS0A
EDB902
8D8CO2
AY0E
88602
4904
8DEBO2
AS0C
85CD
§5CC
ADBBO2
0980
A8
4900
AA
9409
18
6928
9001
c8

EB
EOLA
DOF3
ASFF
95D9
AZ18
20FFE9
ca
10FA
ADOD
8403
84D6

1024

1025
1026
1027
1028
1029
1030
1631
1032
1033
1034
1035
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
1064
1065

;dpitialize screen and keyboard

SE518

SES44

BE54D

BES55

BES60

JES566

JER
LDA
STA
STA
LDA
STA
LDA
STA
LDA
STA
STA
LDA
5TA
LD&
STA
LDA
STA
STA
LbA

TAY
LDA
TAX
5TY
CiC
ADC
BCC

INX
CFX
BNE
LDA
STA
LDX
JSR
DEX
EBPL
LDY

STY

SESAD
$00
X0291
2CF
WEB4S
%028¥%
>WEB4S
X0290
$04
%0289
%X028¢C
$OE
X0286
$04
%0288
$0cC
ZCD
ZCe
0288
580

$00
ZD9,X

$28
BES55

sla
BES54D
SFF
ZD9,X%
518
SESFF

BE560
$00
D3
2D6

;initialize video chip, set default 1/0

;enable shift mode
;elear cursor blink phase

;set address of keyboard decode routine
;& high byte

;set maximum’ length of keyboard buffer
;set repeat key delay counter

;eel current color code

;ser repeat key frequency ccunter o
;set cursor flash timer

;disadle cursor flagh

;fetch screen memory start page
;set bit 7 to indicate 40 .cliy l:ire

sbuild screen line address table

;jrepeat for 25 lines
;lipe count - 1

;clear a lide

:loop till screen cleated

jcursor at pogitica O
;and line O
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E56C A6D6
ES6E A5D3
E570 B4D%
E572 3008
E574 18
E575 6928
E577 85D3
E579 CA
E57A 10F4
E57C B5DY
ES7E 2903
ES80 ODB8O02
E5S83 85D2
E585 BDFOEC
E588 85D1
ESBA A927
E58C EB8
E58D B4DI
ES8F 3006
E591 18
E592 6928
E594 E8
ES95 10F6
E597 85D5
E399 60

E594 ZOAOES
E59D 4CE6ES

1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
109
1092
1093
1094
1095
1096

;set address of current screen line

'
SESBC

BES7Q

BESTC

BESSD

BES597

2D6
ZD3
ZD9,X
BES7C

$28
zp3

BE570
p9.X
503
X0288
zn2
TECFG,X
zpl

527

ZD9,X
BESS7

$28
BE58D
ZD5

SESAC
JE566

;get curgor line pumber in X
;and position of cursor on line in A
icheck screen Iine address table

;1f on an BO character line,

;add 40 to

;position of cursor on line

;jpoint to preceeding line

;and Tepeat if screen top mot reached
ifetch high byte of screen line address
;etrip 40/80 character lice flag

;add screen memoTy page

;to set high of pointer to screen line
suse lime number and table of low bytes
;to set low byte of ptr t¢ screen line
;pet initial max length of current line

;exit if on a 40 character line
jelse add 40

;and repeatr one time
;save maximuz length current line

;not referenced!!
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E5A0
E5A2
E5A4
E5A6
E5A8
E5A4
E5SAD
E5BO
E5B1
£5B3

E5B4
E5B7
E5B9
E5BC
E5BF
E5CO
E5C2
E5C4
E5C6
E5C7
E5C8
E5C9

A903
B59A
A900
8599
A22F
BDBBEC
9DFFCF
Ca
DOF?
60

ACT702
A200
BD7802
97702
E8
E4CE
DOF5
C6C6
98

58

18

60

;set video chip to std values and 1/0 devices to default
L

jset output device (screen)
;set ifnput device (keyboard)}

juse standard table values to
sinitialize video chip

;repeat to move all 47 values

jfetch a character from keyboard buffer

1098

1099 ; )

1100 SESA0 LDA $03

1101 STA Z9a

1102 LDa $00

1103 STA Z99

1104 LDX $2F

1105 BESAA LDA TECBY-1,X
1106 $T4 XDO0O-1,X
1107 DEX

1108 BNE BESAA
1109 RTS

1110 ;

1111

1112 ;

1113 SE5B4 LDY X0277
1114 LDX $00

1115 BESBY LDA X0277+1,X
1116 STA X0277.X
1117 INX

1118 CPX ZCh

1119 BNE BESRO
1120 DEC ZC6

1121 TYA

1122 CLI

1123 CLC

1124 RIS

;6ave bottom char of keyboard buffer

;eove keyboard queve down cne

;check leagth of queue

;loop uvntil all moved

ssubtract one from length of queue
jreturn with character in A
;ellow IRQ s again

jclear error flag
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pa

E5SCA
E5CD
E5SCF
E5D1
ESD4
ESD6
ESD7

ESDY

ESDB
E5DD
EZEQ
ESE2
ESES
E5SE7
E5EA
ESEC
E3EE
ESF0
E5F1
ESF3
E5SF6
ESF9
E5FA
ESFC

ESFE
E600
E602
EB604
E60%
E60B
E60A
E6OC
E60D
E60F

© E6LO

E6l2
E6l4
E617
E619
E61B
E61D
E6LF
E621
E624
ES26
E628
E624
E62C
E62E
E630

2016E7
ASCE
85Ccc
809202
FOF7
78
ASCF
FOOC
ASCE
AEBTOZ
A000
B4CF
2013Ea
20B4ES
983
[HORY
A209
78
86C6
BDEGEC
9p7602
CA
DOF7
FOCF

Cc90D
pocs
ALDS
84D0
B1D1
€920
Doo3
88
DOF7
cs
84c8
AQDO
8C9202
B4D3
84D4
A5SCY
0B
A6DE
20EDE6
E4C9
noi2
ASCA
85D3
C5C8
9004
BOZB

1126 ;wait for
1127 3

1128 BESCA J5R
1129 BESCD LDA
1130 STA
1131 STA
1132 . BEQ
1133 SEI
1134 Lba
1135 BEQ
1136 . LDA
1137 LDX
1138 LDY
1139 STY
1140 JS8R
1141 BESE7 JSR
1142 CMP
1143 BNE
1144 LDX
1145 SEI
1146 STX
1147 BESF3 LDA
1148 STA
1149 DEX
1150 ENE
1151 BEQ
1152 ;

1153 BESFE CMP
1154 BNE
1155 LDY
1156 STY
1157 BEG06 LDA
1158 CHP
1159 BNE
1160 DEY
1161 BNE
1162 BE60OF INY
1163 STY
1164 LDY
1165 STY
1166 STY
1167 STY
1168 LDA
1169 BML
1170 LDX
1171 JSR
1172 CFX
1173 BNE
1174 LDA
1175 STA
1i76 CMP
1117 BCC
1178 BCS

a Return from keyboard

SE716
zZCé
zCC
X0292
BESCD

ZCF
BESE?
ZCE
x0287
500
ZCF
SEAL3
SE5B4
$83
BESFE
509

zC6
TECE7-1,X
X0277-1,X

BESF3
BESCD

$OD
BESCA
Zn5

ZD0
(ZD1),Y
§20
BEGOF

BEGOG

2C8
$00
X0292
Zb3

;echo character on screen

;move keyboard count

;to cursor enable flag {(00=flash)

;and auto scroll down flag

;loop until something arrives from kbd

;1f cursor blink phase 1

;get character under cursor
1+& color of character under curser

selear curser blink phase

;store character on screen

;fetch a character from the keyboard buffer
;check for shift of Run/Stop key

;1f so, set count for move

:force keyboard buffer count

;move "Load/Run” inte keyboard buffer
jrepeat until all characters moved
;g0 get first char from forced striog
;1f Return,

;move scrTeen lime length

;0 save area
scheck for blanks &t end of line

;and remove them

;set end of line pointer for input

;enable auto scroll flag

;set position of cursor on line
;clear string flag

;get saved screen line number
L4f walid

;and equal to original

;set char position to original value
;1f char pogition i1s past end of line,
;get characrer from screen

s;else exit with a return
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E632
£633
E634
E635
£636
E638

EG3A
E63C
E63E
E64D
E642
E644
E646
E648
E64A
EB4C
E64E
E650
E652
E654
E656
E659
E65B
E65D
E65F
E661
£663
E665
E657
E669
E66E
E66D
E66F
E672
E674
EE76
E677
E678
E679
E67A
E67C
E67E
E680
E682
E683

98
48
Ba

ASDC
F093

A4D3
B1D1l
85D7
293F
086D7
24D7
1002
0380
9004
A6D4
D004
7002
0940
E6D3
208B4E6
C4CB
D017
A0O
85p0
A90D
A699
E0D3
FOO06
A&R9A
ECO3
F003
2016E7
A90D
8507
68

68

A5D7
C9DE
D002
A9FF
18
60

1180
1181
1182
1183
1184
1185
1186
1187
ilgs
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
£215
1216
1217
1218
1219

1220

1221
1222
1223
1224
1225
1226
1227
1228
1229

;get character from

JE632

TYA
PHA

TXA

PHA

LDA ZDO
BEQ BESCD

;get character from

BE63A

BEG4A

BE650

BE654

BEE5D

BEGOF
BE672
BEA74

BE68B2

LDY ZB3
LDA (ZDl),Y¥
STA ZD7
AND $3F
ASL ZD?
BIT ZD7
BEPL BEG4A
ORA 580
BCC BE650
LDX ZD4
BNE BEG6S4
BYS BE6S4
ORA $40
INC ZD3
JSR SE684
CPY ZCS
BRE BE674
LDA $00
STA ZDO
LDA $0D
1DX z9%
CPX $03
BEQ BEGHF
LDX Z9A
CPX 503
BEQ BE672
JSR SE716
LDA 0D
STA ZD7

LDA ZD7
CMP SDE
BNE BE6S2
LDA $FF

RIS

device 0 or 3 (keyboard or screen)

;save XY on stack

;test saved screen line length
11f zero, walt for return

current screen line

;Eet position of cursor om current line
;then current screen character

;and save it

;save low order 6 bits

;if bit 6 15 set In original

:set bit 7 1o converted character

;3f bit 7 is set in original

;and in a stting

ithen don”t change bhit 6

31f bit 5 1s clear in original

;5et bit 6 in converted character
;jluncrement positioun of cursor op lime
scheck for a quote

;1f end of line reached

selesr copy of scereen line length
;force a Return

;1f input device 1s 3 (screem)
;echo character oo screen

;if output device is screen
;replace character with &8 Return
;echo character om screen

sreplace character with a Return
;and save as last character

7
;Testore XY ) e,

;1f character ig PI

sveturn with code for PI
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s

E684
E6B6
E688
E68A
E68C
EG8E
E§90

E691
E693
E695
E697
E699
E69B
EE9D
E63F
EbA2
E6AS

E6A8
E6AS
E6AA
E6AC
EGAE
E6B0
E6BL
E6B2
E6B3
E6B4
E6B5

€922
D008
A5D4
4901
B5D4
4922
60

0940
ABCT
F0O02
0980
A6DE
FOO2
C6D8
AEB602
2013EA
20BGE6

68
AB
A5D8
FOO2
46D4
68

68
18
58
&0

1231
1232

01233

1234
1235
1236
1237

1238

1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250

2t
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266

;check for a guote mark and set flag

i
SE684

BE690
H
;E111

»
JE691
JEG93

JE697
BE69Y
BE6SF

H
i
B

EGAB

BE6BO

CcMP °7
BNE BE690
LDA ZD4
EOR $01
STA ZD&
LDA °7
RTS

:if character is a quote

;complement string flag

;and restore quote code in A

screen at current position

ORA 540
LBX zC7
BEQ BE699
ORA 580
LDX ZD8
BEQ BE6IF
DEC ZD8
LDX X0286
*OSFIEELD
JSR SEGB6

retura from cutput

PLA

;map shifted characters
;1f reverse switch 1s on

;add reverse video bit
:if any pending inserts

jdecrement peading 1lnserts count
;fetch current color code

add character to screen
;get/ingsert new line

to the screen

;1f any pending inserts,
;Teset string mode flag

jrestore XA

;allow IRQ s
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E6B6

E6B9
E6B3
E6ED
E6EF

E6CI
E6C3
E6CS
E6CB
E6CA

E6CD
E6CF
E6D1
E6D3
E6D6
E6D8
_E6DA
E6DC
E6DE
E6DF
E6EL
E6E3
ESES
E6E6
E6ES
E6E9
EGEB
EGED
E6EF
E6F1
E6F2
E6F4

E6F7
EEF9
E6FC
E6FE
E700

E701
E703
E705
E707
E708
E709
E70B
E70C
E70E
E711
E713
E715

20B3ES
EBD3
ASDS
C5D3
BO3F
C94F
F032
aD9202
FO03
4CETES

A6DE
EOL9
9007
20EAES
CeD6
AGD6
16D9
56D%
E8
B5D9
0380
95D%
ca
ASDS
18
6928
85D5
B5DY
3003
CA
DOF?
4CFOES

C6D6
207CES
ADDOQ
85b3
60

A6D6
D006
86D3
68
68
DO9D
CA
86D6
206CES
A4DS
84D3
60

1268

1270
1271
1272
1273
1274

1275

1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1230
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

;get/insert new line
1269 ;

SE6BE

BE6CD

BEGDA

SEGED

BE6F4

BE6F7
BE700

;move

i
SE701

BE703

JSR
INC
LDA
fwlig
BCS
cMp
BEQ
LDA
BEQ
JIMP

LDX
CPX
BCC
JSR
DEC
LDX
ASL
233
INX
LDA
ORA
STA
DEX
LDA
CLC
ADC
STA
LpAa
BMI
DEX
BNE
JMP

DEC
JSR
LDA
STA
RTS

SEBE3
Zn3
D5
ZD3
BE700
S4F
BEGF7
X0292
BE6CD
JE967

ZD6
$19
BE6DA
SEBEA
ZD6
ZD6
ZD9,X
ZD9,X

ZD9,X
$80
ZD9,X

ZD5

528
ZD5
209,%
BE6F4

SESED
SESF0

2p6
SEB7C
$00
203

backwards

Zh6
BE70B
D3

BEGAB

ZDé
SE56C
ZD5
D3

;check for end of a screen line
;advance cursor position

;1f beyond maximum position,

sexit i

;1f not at 79

;and In auto scroll mode

;continue

selse ingert a blank line in screen RAM

;if 1o auto scroll wode
;and cursor is on line 25

;Bcroll screen
;subtracet 1 from cursor line #

;set an BO character line

;set following line to 40 characters

;add 40 to line length of curreat line

;1f current line is nct 80 char line
jdecrement line count

;and repeat

;reset screen line address and return

idecrement cursor line #
;8et next line number

;set cursor pesition on line to O

over a line boundary

;1f at top of screen

;8et cursor positiom to line O
;Temove own return address

jand exit

;else back up one line

;6et address of current screea line

jmove line length of current line
;to position of curser on line
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E716
E717
E719
E71A
E71B
E71C
E71D
E7LF
E721
E723
E725
E727

E72A
E72C
E72E

E731
E733
E735
E737
E739
E73B
E73D

E73F

E742

E745
E747
E749

E74C
ET4E
E750
E751
E753
E756

E759
E75C
E75D
E75F
E762
E763
E765
E766
E768
E769
E76RB
E76C
ET6E
E76F
E771
E773
ET75
EIN
E77A
E77C

48
8507
BA
48
98
48
A900
85DC
A4D3
AS5D7
1003
4CDAE?

c90D
B003
4CYLE8

€520
9010
C360
3004
29DF
D002
293F
2084E6
4C93E6

A6DS
F0O3
4C97E6

Col4
DO2E
98
DOOS
2001E7
4CT3IEY

2041E8
88
84D3
2024FEA
c8
BIH
88
91Dl
c8
B1F3
88
91F3
c8
C4D5
DOEF
4920
91Dt
ADBEOZ
91F3
104D

1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336

1337

1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
13589
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384

;put a character to

¥
SE716

H
BE7ZA

i
BE731

BE73D
BE73F

H
BE745

BE74¢

3
BE739

BE762

JE773

PHA
STA

BCC

BCC

ENE

JSR

LDX

STA
INY
CPY
BNE
LDA
STA
LDA
STA
BPL

ZD7

$00
zDpo
ZD3
zp?
BE72A
JETD4

$0D
BE731
JE891

$20
BE745
$60
BE73D
$DF
BE73F
$3F
SE6B4
JE693

A
BE74C
JE697

Sl4
BE77E

BE759
SE701
JE773

SE8Al

D3
SEA24

(zp1),Y
(zpl),Y
(ZF3),¥
(2F3),Y

ZD5s
BE762
520
(2ZD1},Y
0286
(ZF3),Y
BE7CE

screen (device 3)

;save character om stack
;and in temporary field

;save XY

;set saved screen line length to O

- ;get character positico

;and character

;1f shifted charactef, skip follﬁwing
;1f Return

;perform Retura function

31f printable character

sand not a space
jmap to screen code
jcheck for a quote
;and £ill screen

;1f non-printable

1and inserts pending

;do not use rcode

;1f Delete code

sand not beyond left margin

;80 backwards over line boundary
;insert a blank

scheck for cursor at line beginniog

;adjust cursor position on line
jset color memory address

;compress screen line
;and color memory

;up to end of line

;and insert blank

;at end

sinsert current ceclor code
:in color memory

152



E77E
E780
E782

E785
E787
E789
E78B
E78p
E78F
E7Yy2
E794
E796
E7S7
E794
E79C
E79D
E79F
E7Al
- E7A3
E74A6
E7AB
E7AA

E7AD
E7AF
E7Bl
E7BRZ
E7B3
E7BS
E7B6
E/BB
E7BA
E7BC
EVEE
E7C0
E7C2
E7C4
E7C6
E7C8
E7CE

E7CE

E7D1

A6DA
FOO3
4CO7E6

€912
DpDO2
85C7
913
pO03
2066E5
ce1D
DO17
c8
20B3E8
84D3
88
£4D5
9009
C6D6
207CE8
AD0D
8403
4CABES

col11
DO1D

1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395

1396

1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1408
1410
1411
1412
1413
1414
1415
1416
1417
1518
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428

BE77E LDX

BE785 CMP
BE78B CMP

BE792 CMP

BE7A8 STY
BE7AA “JMP

3
BE7AD CMP

CLC
TYA
ADC
TAY
INC
oF
BCC
BEQ
DEC
BE7CO SBC
BCC
STA
BNE
BE7CH JSR
BE7CB JMP

r
BE7CE JSR
JHP

ZD4
BE785
JE697

$12
BE78B
zcy
513
BET92
JES66
$1D
BE7AD

SESB3
ZD3

D3
BE744A
Zbé
SEB7C
$00
D3
BE6AB

$11
BE7CE

$28

D6
ZD5
BE7 A8
BE7A8
b6
$28
BE7CB
ZD3
BE7CO
SEB7C
BEGAS

SEBCB
JEC44

;1f in striag wode
;don”t use control functions

;1f Reverse key

;:set reverse video switch
;if Home key

ste-initialize cursor positien
;if Cursor Right

;increment character position

;1f at line end

——
jdecrement curser line number N
;80 to next line

:set positicn of cursor on line
;and exit

;1f Cursor Dowm

sjadvance 40 positions

;increment cursor line number
;1f not bevond line end

;exit .

;else back up one line

jdecrease character position by 40
;exit If underflow

;else reset positlon of cursor on line

;set next line number
;exit

scheck for a color code
jcheck for special CHR§ codes, return

TN

\../‘
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N

E7D4
E7D6
E7D8
E7DA
E7DC
E7DE
E7EQ

E7E3
EJES
E7E7

E7EA
E7EC
E7EE
E7F0
E7F2
E7F4
E7F6
E7P8
E7FA
E7FC
E7FE
E800
E802
E805
E807
E8CA
E80B
E8OD
EBOE
E810
E811
E813
E814
E816
£817
E819
E81B
ESLD
ESLF
E822
EB24
EB26

EB29
EB2B
EB2D
E82F

£832
E834
E836
£a3e
E83A
E83C
E83E
EB3F

297F
C97F
Do02
A95E
920
9003
4C91ES

C90D
DQo3
4C91ES

AGD4
DO3F
€914
D037
ALDS
81Dl
€920
D004
C4D3
Doo7
CO4F
FOZ4
2065E9
A4DS
2024EA
88
B1iD1
cB
91p1
88
BLlF3
o]
91F3 .,
88
ca4p3
DOEF
AS20
91;
AD8602
91F3
E6DB
4CABES

A6DB
FOO5
0940
4LC97E6

coll
pois
A6D6
FO3 .
C6D6
ASD3
38

E928

1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
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
2LE"
1486
1487
1488
1489

;put shifted characters to screen

JETD4

BE7DC

BE7FE

BEBOS

BEBOA

BEB26
[
BEB29

BES2D

BES32

AND
CMP
BNE
LDA
CMP
BCC
JMP

CHF
BNE

LDX

1DX
BEQ
ORA
Jup

CMP
ERE
Lpx

§7F
$7F
BE7DC
$SE
$20
BETE3
JE691

$0D
BETEA
JEB91

ZD4
BES2D
$14
BE829
ZD5
(ZD1},Y
520
BETFE
zD3
BEBOS
$4F
BES26
SE965
ZD5
SEA24

(2p1),Y
(zb1),Y
(ZF3),¥Y
{ZF3),Y

zn3
BEBOA
$20
(zp1),Y
%0286
(ZF3),Y
z08
BEGAS

D8
BEB32
$40
JE697

511
BEBAC
D6

CTECCIEELD

DEC
1bA
SEC
SBC

D6
Zb3

§28

sremove shift bit
:1f ¢ode for PI

;set screen code for PI
;1f printable

;go fill screen

;if shifted Return

;do Rerurn function
;1f in string mode

;do not perform control functions
;1f Insert key

;and last character of line is a blank
:end mot also current char position
;then enough space on this line

sif last character of line not blank
sand 80 character line, ignore

selge insert a blank lipe in screen RAM
sget new maximum character position
iper color memory address

s from new ‘maximum character positiocn
;oove characters

;towards end of line

;plus coloer memory

jup to current position

sinsert a blank

s;insert current color in color memory
sadd 1 to pending inserts count

sand exit

TAE lﬁy pending Inserts

;add screenm shift bit
jgo fill screen

31f Cursor Up key

land cursor not on top screen line
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E8417

E843
EB45S

. EB4T

EB4A
EB4C
EB4E
E850
E852
E854
£836
E858
E859
EB5B
E85E
EBSF
EB61

EBS4
EB67

E£864
E36C
EBGE
E271

E874
EB7&
EB79

E87C
E8TE
E88D
E881
E883
E885
E88E
E8BA
EBBC
E8BE

9004
8503
1024
206CE5
D025
€912
D004
AS00
85¢7
c91D
DO12
98
F0O9
20A1EB
88
84D3
4CABES

200G1E7
4CABE6

c913
PO06
2044E5
4CABE6

0980
20CBES
4C4FEC

46C9
A6D6
EB
EGI9
Boo3
20EAES
BSDY
10F4
86D6
4CHCES

1480
1491
1492
1493
1494
1495
1496
1497

1498 .

14993
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
1530
1531

BEB47 JSR

BEB4C CMP

BEBS54 CMP

v
BES64 JSR

¥

BE86A CMP
BHE
JSR

BEB71 JIMP

2 .

BEB74 ORA
JSR
JHP

»
;Eer next

¥

SE87C LSR
LDX

BEBBO INX
CPX
BNE
JSR

BEB38 LDA
BFL
SIX
JHE

BEB47
Z03
BES71
SES6C
BES7L
312
BE854
$00
2c7
51D
BEBGA

BE8&64
SE8AL

ZD3
BE6AS

SE701
BEGAB

$13

BEB74
SES44
BEGAS

$80
SEBCB
JEC4F

;and current cursor position >= 40
sdecrease count by 40

;and exit

;set address of current screenr line

;1f Reverse Off key

jclear reverse video switch
;1f Cursor Left

;and cursor not beyond left wargin,
;check for left edge of a screen line
;back wp cursor one position

;and set cursor to new position

;and exit

;go backwards over line boundary
;and exit

;1f CLR key

;jre—initialize screen
;and exit

irestore code to criginal walue
jcheck for a color change keystroke
;jcheck for special CHR$ values and return

line number

ZC9
Zh6

519
BEBSS
SEBEA
ZD9,X
BES&0
ZD6

SE56C

;set saved line # on screen invalid
;get current line number

;jand increment it

;1fF at end of screen

;scroll screen

31f 80 character line,

;repeat

;6tore nev line number

;set addr of current screen line and return
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EB21
E893
E895
E897
E899
E89B
EB9E

E8AL
E8A3
EBAS
EBA7
E8A9
EBAA
EBAC
EgAD
EBAF

E8EO
EEB2

ESB3
E8BS5
EBB7
ESED
EBBB
EBBC
E8BE
EBBF
EBCL

EBC2
EBCA
£8C6
E8C8
E8CA

EBCB
EBCD
E8DO
E8D2
E8D3
E8D5

EBDG
EBDY

EBDA
ESDA
E8E2

A200
8608
86C7
86D4
86D3
207CEB
4CABES

A202
A900
c5p3
FOO7
18

6328

DOFE
60

C6D6

A202

A927

C5D3
FOO7
18

6928

DOF6
60

1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543

1544
SEBAl LDX §02

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

-ASD6
EO19
FoO2
E6D6
60

A20F
DDDAEB
FO04
CaA
10F8
60

8EB602
60

90051C
819596

1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590

;acrion for Return

JEB91 LDX $00
STX D8 ;elear pending inserts count
STX ZC7 ;reset reverse video switch
STX ID4 ;reset string flag
STX zDp3 ;set cursor to position 0 on line
JSR SEBTC ;jset next line number
JMP BEGAB ;jand exit:

;move cursor to .previous line if st start of a screen line

Lpa $00
BEBAS CMP ZD3 ;1f cursor is not
BEQ BEEBOD ;at the lefr edge of a screen line,
CLC
ADC $28 ;set A for next left edge
DEX
BNE BEBAS ;end repeat a maximum of 2 times
RTS
»
BEBBO DEC ZD6 ;since cursor at left edge,
RIS ;move cursor to previous line
H
smove cursor to next line if at end of a screen line
’
SE8B3 LDX $02
LDA 527
BEBR7 CMP ZD3 ;1f cursor Is not at the end of a line
BEQ BEBC2
CLC
ADC §28 ;jpoint to next end of screen line
DEX .
BNE BESB7 ;and repeat g maximum of 2 times
RTS
L]
BEBC2 LDX ZD6 . 3since cursor at right edge,
CPX $19
BEQ BEBCA
INC ZD6 ;add 1 to curscr line number
BEBCA RTS :if cursor not on last screern line

*
;check for a color change keystroke

H
SEBCE LDX $OF
BEBCD CMP TESDA,X  icompare keystroke to color codes
BEQ BEBDE
DEX
BFL BEBCD ;repeat for all 16 codes
RIS )

H
BESDE STX X0286 ;set current color code upon a match
RTS .

H
TESDA = ¥ jcolor codes

.BY $90,505,51C,$9F,$9C,51E,$1F,$9E
.BY $81,§95,$96,597,598,$99,594,$98
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EBEA
EBEC
EBED
EBEF
ESBFO
EBF2
E8F3
EBF5
EBF6
ESF8
EBFA
EEFC
ESFF
ES00
ES03
ES05
ESC7
E904
ESOC
E90E
E911
E913
£916
E918
E91A
ESLC
E91E
2920
E922
‘E924
E925
E927
E929
ES2B
E92D
ESZF
E931
E933
E935
E238
E934
E93D
E940
E942
E943
E945
E948
E949
E94B
ES4D
E94E
E94F
ES51
E952
E954
E956
E958
E959

1592

71593

ASAC
48
ASAD
48
ASAE
48
ASAF
48
AZFF
céDé
c6ce
CEAS502
ES
20FQES
E018
BDOC
BDF1EC
85AC
B5DA
20C8E9
30EC
20FFES
A200
B5DY
297F
B4DA
1002
0980
95D9
EE
EOL8
DOEF
ASF1
0980
B85F1
ASD9
10C3
E6D6
EEA502
ASTF
8p00DC

LADCLIDC

C9FB
08
ASTF
8D00DC
28
DCOB
A000
EA
CA
DOFC
88
DOF9
B4Co
A6D6
68
83AF

1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
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

;scroll screen

»

SEBEA LDA
PHRA
LDA
PHA
LDA
PHA
LDA
FHA

BEBF6 LDX

BEEFF INX

BE913 JSR

BE918 LDA

BE922 STA

BE94D NOP

ZAC
ZAD
ZAE
ZAT

$FF
D6
A}
X02A5

SE9FO
s18

BE913
TECFO+1,X
ZaC

ZDA,X
SE9C8
BESFF
SESFF

$00

ZD9.X

$TF

ZDA,X
BES22

$80

ZD9,X

$18
BES18
zZFl
$80
ZF1
D9
BE&F6
206
X0245
S7F
XDCOO
XDGol
SFE

$7F
XDCO0

BES56
$00
BE%4D

BES94D
206

BESS56 .JL; MI!

JE958 FLA
STA

ZAF

;save 1/0 pointers on stack

jinitialize line pointer

;mave cursor to previous line

;jalso iaput curseor

;and position of first 40 char line

;set screen address

1if 24 lines pot moved up,
;uge screen liae address table
;to set nmext source address
shigh byte also

imove one line up

sand repeat

;clear last screen line

;ser a line to 80 character
31f next line Iis 80 characters

sset to 40 'clerzciler lire

;jrepeat until bottom of screen reached
;set bottom line to 40 characrer

;if top line is 80 characters,
;then scroll up again

;else add 1 to cursor line number
;jand position of first 40 char line

31f CTRL key is depressed,

s;delay to slow scrolling down

;ciear keyboard buffer count
jput cursor line number in X

;restore 1/0 area from stack
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E95B
E95C
EYSE
E95F
E961
E962
E964

B965
E967
£968
EQ6A
E®6C
E96F
E971
E973
ES75
E978
ES7RB
ES7C
ESTE

E981
E983
£984
E986
E987
E989
E9BA
E98C
E98D
E98F
E990
E993
E996
E998
E99A
E99D
E9SF
E9AL
ESA4
E9AG
EIA9
E9AB
E9AE
E9IBO
E9B2
EYB4
E9B6
E9ES
E9BA
E9BC
ESBD
E9BF
E9C2
ESC5

68
B5AE
68
BSAD
68
854AC
60

ABDE
EB
B5DY
10FB
8EASQ2
E018
FOOE
900C
20EAES
AEAS02
CA
C6DE
4CDAE6

ASAC
&8
AS5AD
&8
ASAE
&8
ASAF
48
A219
CA
20FOE9
ECAS02
900E
FOOC
BDEFEC
85AC
B5D8
20CBES
30E9
20FFES
A217
ECA502
900F
BSDA
297F
B4DY
1002
Q980
95DA
CA
DOEC
ARASO2
20DAE6
4C3BE9

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
167%
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1630
1691
1692
1693
1694
1695
1696
1697
1698
1639
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709

SE965
JE967

H
BESEL

BE9SF

BE9AG

BE9AB

BEDBA

BE9BF

PLA
STA
PLA
STA
PLA
STA
RIS

insert a

LDX
IRL
LbA
BPL
STX
CPX
BEQ
BCC
JSR
LDX
DEX
DEC
JHP

LDA
PHA
LDA
FHA
LDA
PHA
LDA
FRA
LDX
DEX
JSR
CPX
BCC
BEQ
1DA
STA
LDA
JSR
EMI
JsR
LDX
CPX
BCC
1DA
ARD
Loy
BEL
ORA
STA
PEX
8NE
LDX
ISR
JMP

ZAE
ZAD -

ZAC

blank line in screen RAM

ZDb

ZD9%,X
JE967
XO2AS
$18

BE9SH1
BE9BL
SESBEA
X02ZA5

D6
BE6DA

m.
ZAD
ZAE
ZAF
$19

SE9FO
X0245
BEIAG
BE9AG
TECFO-1,X
ZAC
Zp8,X
SESCH
BE9SF
SESFF
$17
XO2AS5
BE9EF
ZDA,X
S7F
z9,X
BE9BA
$80
ZDA,X

BESAB
X0245
BEG6DA
JE958

:start from curreat cursor lime position

iskip 30 column lines
;save position of first 40 column line
s1f line 24

iscroll screen >
sfirst 40 column line beyond curser
jmioug 1 = rew cursor line number
;dectement cursor line number

;and go reset screen line pointers

;eave 1/0 pointers on the stack

:initialize to line 25

;set true screen address in ZDL/2
;1f ‘not past first 40 column linpe,

;use screen line address
;to set source address

;jmove one line up

;and repeat
;¢lear screen line

;1f first 40 coluvmn lioe = 24 or 25,

;set next line to 40 column

;1f curreat line is 8D coleyn,
jmake into 40 column

sand Tepeat
sget first 40 column lipe beyond curser
;adjust line pointers

sand exit
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1711 ;move cne screen line

1712
2902 1713 SE9CB AND $03 ;ad just addr to clear 40/80 column flag
0D880Z 1714 ORA X0288 ;add screen memory page
B5AD 1715 STA ZAD ;and save high part of addrsss
20EQES 1716 JSR SE9EC ;set eolor memory address in ZAE/F
a027 1717 LDY §27 i
BlAC 1718 BE9D4 LDA {ZAC),Y ;move screen byte
91Dt 1719 $TA (zbl),y T
BlAE 1720 LDA (ZAE),Y ;move color memery byte
91F3 1721 STA (ZF3),Y LT
g8 1722 DEY
i 10F5 1723 BPL BE9D4 ;repeat for one screen line
i E9DF 60 1724 RTS
) 1725 ;
1726 ;set color and screen addresses
1727 3
E9EQ 2G24EA 1728 SE9ED JSR SEAZ24 ;set color memory pointer in ZF3/4
ESE3 ASAC 1729 LDA 2aC ;move low byte of screen address
E9E5 85AE 1730 STA ZAE
E9E7 ASAD 1731 1DA ZAD ;get high byte of screen address
~E9E9 2903 1732 AND 503 sstrip 40/80 column flag
ESER 09D8 1733 ORA $DB ;add séreen page for color memory
EYED 85AF 1734 STA ZAF ;and store result
ESEF 60 1735 RIS
1736 ;
1737 ;fetch screen address, depending on X
1738 ;

E9F( BDFOEC 1739 SE9F0 LDA TECFO,X  ;set low byte of screen address
ESF3 B5b1 1740 STA ZD1 ~

E9FS B5DY 1741 Lba 209,% sfetch high byte

E9F7 2903 1742 AND $03 ;jserip 40/80° ¢colump flag
ESF9 OD88BO2Z 1743 QORA X0288 ;add screen memory page
E9FC 85D2 1744 STA ZD2 ;and store result

E9FE 60 1745 RTS
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ESFF
EAO1
EADG
EAQ7
EADY
EAQB
EAQE
EAQF
EAlD
EAL2

EAL3
EALL

EALB
EALB

EALC
EALE
EAZD
EAZ1
EA23

EA2L
EA26
EAZB
EA2A
EA2C
EAZE
EA3D

2027
20F0ES
2024EA
A920
91D1
20DAE4
EA

88
10F5
60

48
AS02
85Cp
2024EA
98

A4D3
91D1

91F3
60

ASDL
85F3
ASD2
2903
09D8
B5F4
60

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
1774

1775 ;
;set color memory address parallel to ecreen

1776
1777
1778
1779
1780
1781
1782
1783
1784

;clear one screen line

b
SE9FF LDY
JSR
JSR
BEAO7 LDA
STA
JSR
HOP
DEY
BPL
RIS

527
SE9FD
SEAZ4
$20
(ZDl),Y
SE4DA

BEAO7

;set true screen RAM address
;set coler memory address

;elear a byte in video RAM
;elear a byte in color memory
:{length adjustment for patch)

;repeat for one line

;set cursor flash timing and color memory address

H
SEAL3 TaAY
1Da
STA
JSR
TYA

»

502
ZCD
SEA24

;init cursor flash timing countdown
;set color mesmory address

;6tore a character to the screen

SEALIC LDY
STA
TXA
STA
RTS

H
SEA24 LDA
S5TA
LDA
AND
ORA
STA
RTS

ZD3
(ZDl1),Y

(zF3),Y

Zbl
ZF3
D2
$03
$D8
ZF4

;fetch position on line

smove char to current screen address
sferch character color

;move to color temory

;move low screen address

;to low of color memory address
;fetch high of screen address
sclear 40/80 column flag

;adjust to color memory area

;set high of color memory address
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EA3L
EA3S
EA3E
EA3B
EA3A
EA3C
EAZE
EALD
EA4Z
EAL44
EALT

. EA4S

EA4B

EALD

EA4F

_ EAS2

EAS4

20EAFF
ASCC
D029
C6CD
D025
A%14
85CD
A4D3
&6CF
AES702
B1D!
BO11
E6CF
85CE
20244
B1F3
8D8702
AEB602
ASCE
4980
201CEA
A50L
2910
FOOA
A000
B4CO
4501
0920
D008
ASCD
D006
A501
291F
8501
2087EA
ADODDC
68

AB

68

AA

68

40

1786 ;steriard

1787 ;
1788 WEA31 JSR
1789 LDA
1790 . BNE
1791 DEC
1792 BNE
1793 LDA
1794 5TA
1795 LDY
1796 LSR
1797 LDX
1798 LDA
1799 ECS
1800 IRC
1801 STA
1802 JSR
1803 LDA
1804 STA
1805 LbX
1806 LDA
1807 BEASC EOR
1808 ~ JSK
1809 BEAGLI LDA
. 1810 AND
1811 BEQ
1812 LDY
1813 STY
1814 LDA
1815 ORA
1816 BNE
1817 BEA71 LDA
1818 BNE
1819 LDA
1820 AND
1821 BEA79 STa
1822 BEATEB JSR
1823 LDPA
1824 PLA
1825 TAY
1826 PLA
1827 TAX
1828 PLA
1829 RTI

"IRQ entry

SFFEA
zcee
BEA6L
z¢Ch
BEAGL
Si4
ZCD
ZD3
2CF
X0287
(ZD1},Y
BEASC
ZCF
ZCE
SEA24
(ZF3),Y
X0287
%0286
2CE
$80
SEALC
201
$10
BEA71
$00
ze0
zol
520
BEATY
200
BEATB
z01
S1F
Z01
SEAB7
XDCOD

;bump real time clock

;check cursor flash enable flag

;don”t flagh 1f non-zereo

;decrement cursor flash countdown

;and skip if not finished (flash delay)
;reset jiffy count for next cursor flip

;fetch cursor position

;shift cursor flash phase

;fetch color under cursor

:get character under cursor

;branch if not first entry for character
;set cursor flash phase to 1

;save character under cursor

;set color memory address

A

:save color under cursor
;get current color code
;get current character
sinvert character

;display on screen

;check cassette sense linpe

3;1f no buttouns pressed
;elear tape motor flag
istura motor off

3 JMP

;check tape motor flag

;1f flag shows motor should be ca,
;turn cassette wotor on

;scan keyboard
;clear any pending IRQ s in ICRI1
;jrestore all registers

;jreturn from IRQ —
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EAS7
EABS
EABC
EA8E
EA90
EAS3
- EA96
EA98
EASA
EA9B
EA9D
EA9F

EABS

EACC

EAE7

EAFO
BAF2
EAFS

A900
8D8D02
a040
84CR
8D00DC
AEQ1DC
EOFF
FO61
A8
4981
85F5
A9EB
85F6
A9FE
8DQ0DC
4208
48
ADOLIDC
CDO1DC
DOF8
LA
BO16
48
BLIF5
€905
BOOC
c903
FOOB
0ps8bo2
8D8no2
1002
84CB
68

w .
CD41
BOOB
CA
DODF
38

68

2a
8po0DC
Doce
68
6C8F02

A4LCB
BLFS
AA
C4CS5
F0O7
AQIQ
8cacoz2
D036

297F
2C8A02
3016

1831 ;scan keyboard

1832 ;

1833 SEAB7 LDA
1834 STA
1835 LPY
1836 STY
1837 STA
1838 LDX
1839 CPX
1840 BEQ
1841 TAY
1842 LDA
1843 STA
1844 LDA
1843 STA
1846 LDA
1847 STA
1848 BEAAS LDX
1849 PHA
1850 BEAAB LDA
1851 cMP
1852 BNE
1853 BEAB3 LSE
1854 BCS
1855 PHA
1856 LDA
1857 cMP
1858 BCS
1859 |, P
1860 BEQ
1861 ORA
1862 STA
1863 BPL
1864 BEACY STY
1865 BEACB PLA
1866 BEACC INY
1867 CPY
1868 BCS
1869 DEX
1870 BNE
1871 SEC
1872 FLA
1873 ROL
1874 STA
1875 ENE
1876 BEADC PLA
1877 JME
1878 ;

1879 JEAEQ LDY
1880 LDA
1881 TAX
1882 cPY
1883 BEQ
1884 LDY
1885 STY
1886 BRE
1887 :

1883 BEAFQ AND
1889 BIT
1890 EMI

$00
X028D
$40
ZCB
XDCOO
XDCO1
SFF
BEAFB

<TEBS
ZF5
>TEBSL
ZF6
$FE
XDCOO
$08

Xpcol
XDCol
BEAAB
A

BEACC

(ZF5),Y
$05
BEACY
503
BEACY
X028p
X028D
BEACB
ZCB

$41
BEADC

BEAB3

A
XpCoo
BEAAS

(X028F)

ZCB
{ZF5),Y

ZC5
BEAFO
$10
X028C
BEB26

STF
X028A
BEROD

sclear shift/control flag

;set key pressed flag to default
;jclear row
;check coluan

;if & key pressed

ssave In ¥

;5et address of standard keyboard table
;in keyboard table pointer

;& high byte

;set first row

;column count

t&ave Curtfent Low on stack
;read a columm

iwalt until steady

31f a key is pressed,
;6ave on stack

; fetch keyboard table contents

iif € 5
;check for Commodore key

;add possible shift/control flag
:to set keyboard ghift/coatrel flag

;set key pressed

;restore last code read

;4f scan not complete,

;check next bit in column data

selse restore row position
jselect next row

;and Tepeat
;restore code
;perform kbd decode routine {EB48)

;fetch key pressed
:decoede via keyboard table

:4f not the same as the last key,

;set repeat key delay counter
;and skip repeat logic

;if repeat flag has
;bit 7 set, repeat all keys
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EAF7
EAF9
EAFB
EAFD
EAFF
EBOL
EBO3
EBOS
EBOY
EBO%
EBOB
EROD
EBIO
EBi2
EBLS
EB17
EBlA
EB1C
EEIE
EB23
EBZ3
EB24
EB26
EBE28
EB2a
EB2D
EB30
EB32
EB34
EB35
EB37
EB3A
EB3C
EB3F
EB40
EB42
EB44
EBLT

EB48
EB4B
EB4D
EBAF
EB52

EB54,

EB57
EB59
EB5C
EBSE

EB61

7049
CI97F
FO29
c914
FOOC
€920
FO08
c91D
FOO4
cotl
Do3s
AC8CO2
FOO5
CE8CO2
DOZB
CEBBO2
D026
AQC4
8CBBO2
ALCE
;33
101¢c
A4CB
B4CS
AC8DO2
8CBEO2
EQFF
FOOE
BA
A6CH
ECE8902
BOO6
8D7702
EB
B6C6
ASTF
8D00DC
60

AD8DOZ
c903
Do15
CD8ED2
FOEE
AD3102
301D
AD1EDO
4902
ED18D0
4C76ER

1891
1892
1893
1854
1895
1896
1897
1898
1899
1900
1901
1902
1503
1904
1905
1906
1907
1808
1309
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1928
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

BEAFB

BEBUD

BEB1Y

BEB26

BEB42

WEB48

BVS

BEQ
CMP
BEQ

BEG

BEQ
cMP
BNE
LDY
BEQ
DEC
BNE
DEC
BNE
LDY
STY
LDY
DEY
EPL
LDY
STY
1oy

BEB42
$7F
BEBZ26
314
BEBOD
$20
BEBOD
$1D
BEBOD
$11
BEB42
X028
BER17
X028¢C
BEB4Z
X028B
BEB42
$04
X02838
ZCh

BEB42
ZCB
ZC5
X028p
X028E
S$FF
BEB42

2C6
X0289
BEB42
X0277,%

pAw
S$TF
ADCOO

X028p
$03

BEBG4
X028E
BEB42
X0291
BER76
X018
$02

XDOLE
BER76

;

;exit when flag > 63

;delete
;space
scursor right/left

;eursor down/up

:1f none of above, don’t repeat
;check repeat key delay counter
jcountdown complete

;subtract 1 from repeat key delay ctr

;subtract 1 from repeat key freg ctr

;reset repeat key freguency counter
;check keyboard buffer count

;branch if something in keyboard queue
;move current key

;to last key

;move shift/control flag

;to last shift pattern

;check keyboard gqueue length

;against maximum allowed

;branch 1f buffer full

;else wove character to keybord queue

;add 1 to length of keyboard queue
;set PAl blits high

;check shift/control flag

;for Commodore key and shift depressed
31f s0, and code is different

;from last keyboard shift pattern

jand pet in shift lock mode

;then topgle lower case/upper case bit
;eet video chip bit for proper display
jexit
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EBb64
EB65
EB67
EBGY
EBGB
EB6C
EB6F
EB71
EBT4
ER76

EB79
EB7B
EB7D
EB?F

EEBS1
EBSY
EB91
EBS9
EBAL
EBA9
EBEL
EBBS

EBC2
EBCA
ERD2
EBDA
EBE2
EBEA
EBF2
EBFA

ECO3
ECOB
EC13
EC1B
EC23
EC2B
EC33
EC3B

0a
c908
9002
A906
AA
BD79EB
B5F5
BD7AES
B5Fb
4CEOQEA

81EB
C2EB
03EC
78EC

140D1D
335741

355244

375947
394944
2B504C
5C2A3B
315F04

948D9D
23D7C1
25p2ch
27p9C7
29C9CA
DEDOCC
A9CO5D
215P04

948D9D
96B3B0
98B2ZAC
GABZAS
294285
ABAFRE
ABDFSD
815F04

1942
1943
1944
1945
1646
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1857
1958
1959
1860
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1873
1974
1973
1976
1977
1978
1979
1980
1881
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

;select new keyboard table

BEB6L

BEBGE

BEB76

ASL A jdouble entry index

CMP $08 ;if index is too high,

BCC BEBGB

LDa 506 ;select "Control Key” keyboard
TAX .

LDA TEB79,X ;feteh low byte from table

STA Z¥> ;and eset keyboard table pointer
LDA TEB79+1,X

STA IF6 ;& high byte

JMP JEAEQ zexit

H
;table of keyboard table addresses

TER7%9

i
H
H
T

.W TEBS1 ;Standard keyboard

.W TEBC2 ;" Shift”™ keyboard

W TECO3 s "Commodore Key™ keyboard
.W TEC?8 ; "Control™ keyboard

gtandard keyboard

.BY $14,$0D,$1D,588,585,586,587,8511
.BY $33,$57,$41,534,554,553,545,501
.BY $35,552,544,%36,543,846,554,558
JBY $37,$59,347,538,542,$48,555,556
.BY $39,549,54A,530,54D 4B, 54F,S4E
LBY $2B,550,54C,$2D,5$2E,$3A,540,52C
.BY $5C,%$2A,%$3B,$13,501,$3D,55E,$2F
.BY $31,55¥%,$04,532,520,402,551,503,5FF

“$hift” keyboard table

H
.
.

»
TECO3

.BY $94,$8D,$9D,$8C,$89,564,$8B,591

.BY $23,$D7,5C1,524,5DA,$D3,5C5,01

LBY $25,$D2,5Ch,$26,6C3,5C6,5D4, $D8

LBY $27,6D9,$C7,628,$C2,5C8,5D5,5D6

.BY $29,5C9,3CA, $30,5CD, $CE,$CF,$CE

.EY $DE,$DD,$CC,$DD, $3E,$58,$84,53C

.EY $A9,$C0,$5D,$93,501,$3D,$DE,53F

.BY $21,55F,$04,522,540,502,5D),$83 ,§FF

; "Commodore Xey™ keyboard table

.BY $94,38D,59D,$8C,569,58A,588,591
.BY $96,$B3,580,597,5AD, $AE,5B1,$01
.BY §98,5B2,$AC,$99,$BC,5BB,543,58D
LEY $9A,$B7,$A5,$98,5BF, 584,588 ,SEE
.BY $29,5A2,5B5,530,5A7 541 ,$89, 584
.BY $A6,$AF,$B6,5DC,53E,$5B,544,33C
.BY $AB,$DF,55D,$93,5$01,$3D,$DE,$3F
.BY $81,85F,504,595,540,502 SAR,$83,¢FF
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EC44 CYH0E
EC46 DOO7
EC48 AD1SDO
EC4B 0902
EC4AD D009
EC4F CY8E
EC5! DOOB
EC53 ADIBDO
EC56 29FD
EC58 8DISDO
EC5B 4CABE6

ECSE C908
EC6Q DOO7
EC62 A980
EC64 OD9102
EC67 300%
EC69 €909
EC6B DOEE
EC6D ASTF
EC6F 2D9102
EC7Z 8D9102
EC75 4CABE6

EC78 FFFFFF
ECB0 1cl1701
EC88 9C1204
EC90. 1F1907
EC98 120904
ECAO FF100C
ECAB 1CFFID
ECBO 9006FF

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
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

jcheck for special CHRS values

’
JEC44 CMP

JEC4F

BECS8
BEC5B
L]

BECSE CMP
BKE
LDA
ORA
BML
BEC6S CHP
BNE
LDA
AND
STA
JMP

BEC72

:"Control

»

TEC78 .BY
BY
«BY
JBY
+BY
«BY
«BY
+BY

$OE
JEC4F
XDG18
502
BECS8
$8E
BECSE
XD018
$FD
XDO18
BEGAS

$08
BEC6Y
$80
X0291
BEC72
$09
BECSB
$7F
%0291
X0291
BEGAS

;Ef CHRS$(14) to be printed,

;set value for unshift/shift
jreset address and exit
;1f CHRS$(142) to be printed,

;set value for shift/graphics
;Teset video chip register
;exit

;Lf CHRS(8) to be primted,
;set shift mode to locked

sand exit
31f CHR$(9) to be printed,

;clear shift lock flag

;jcondiztion shift lock flag:
sexit '

Key" keyboard rable

$FF,$FF,$FF,$FF ,§FF,$FF,$FF,$FF
$1C,517,501,59F, 514,613,505, 5FF
$9C,$12,504,51E,503,506,514,518
$1F,$19,507,59E,502,508,515,516
$12,3509,504,5$92,50D, 508, $OF, SOE
$FF,$10,$0C, $FF,$FF,51B,$00, SFF
$1C,SFF, 51D, $FF,8FF, $1F, S1E, $FF
$90,506 ,5FF,505,§FF,SFF, 511, SFF, $FF
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ECBY
ECBA
ECBB
ECBC
ECBD
ECBE
ECBF
ECCO
ECC)
ECC2
ECC3
ECC4
ECC5
ECC6
ECCY
ECCB
ECCH
ECCA
ECCB
ECCC
ECCD
ECCE
ECCF
ECDO
ECD1
ECD2
ECD3
ECD4
ECD5
ECDé
ECDY
ECDE
ECD9
ECDA
ECDB
ECBC
ECDD
ECDE
ECDF
ECEO
ECEL
ECE2
ECE3
ECE4
ECES
ECES

ECE?
ECEC

ECFO
ECFB
EDOD

4C4F41
52554E

002850
406890
80A8D0

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
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

;standard

r

TECEY .BY
.BY
.BY
.BY
JBY
.BY
.BY

;+2E, MOB

*
;keyboard

»
TECE? .BY
-BY

H
;table of

E]

TECFO .BY
BY
-BY

values for video chip

500 ;4 00, MOB O X position
$00 ;+ 01, MOB O Y position

500 3+ 02, MOB 1 X position

s00 ;+ 03, MOB 1 Y position

500 ;+ 04, MGB 2 X positioen

s00 ;+ 05, MOB 2 Y position

500 3+ 06, MOB 3 X position
500 s+ 07, MOB 3 Y positiom
s00 ;+ 08, MOB 4 X position
$00 ;+ 09, MOB 4 Y position

$00 ;+ DA, MOB 5 X position

500 3+ OB, MOB 5 Y position
$0C ;4 0C, MOB 6 X position

500 ;4 0D, MOB €& Y pesition

SO0 ;+ OF, MOB 7 X position

500 i+ OF, MOB 7 Y posiction

500 ;+ 10, M5B of ¥ position
$98 :+ 11, RC3, DEN, RSEL, ¥l aod Y0 set
537 s+ 12, Raster Register

$00 ) s+ 13, Light Pen X

s00 ;+ 14, Light Pen ¥

$00 3+ 15, MOB Enable

$08 i+ 16, CSEL set

500 3+ 17, MOE Y expand

514 ;+ 18, Memory Poloters

S0F 3+ 19, Interrupt Register
s00 ;+ 1A, Enable Interrupts
500 s+ 1B, MOB-Data priority
500 3+ 1C, MOB Multi-Color selecticn
500 ;+ 1D, MOB X-expand

$00 ;+ 1E, MOB~MOE cellision
$00 3+ 1F, MOB-Data collision
SOE ;+ 20, Exterior color

506 3+ 21, Background # O color
501 3+ 22, Background # 1 colox
502 s+ 23, Background # 2 color
503 3+ 24, Background # 3 color
504 ;+ 25, MOB Multi-Color # O
500 3+ 26, MOB Multi-Colcr # 1
501 s+ 27, HOB O color

$02 s+ 28, MOB 1 coler

$03 3+ 29, MOB 2 color

504 3+ 2A, MOB 3 coler

505 3+ 2B, MOB 4 color

506 3+ 2C, MOB 5 color

507 3+ 2D, MOB 6 color

7 color initialized to $4C

buffer entry for shift of Run/Stop key

“L,”0,”A,”D,S0D
“R,”U,"N,50D

low byres of screen line addresses
$00,528,550,578,5A0,5C8,5F0,518

$40,$68,$90,5B8,$E0, 508,530,558
$80,5A8,5D0,$F8,$20, 548,570,598, $C0
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EDCY
EDOB

EDOC
EDOE
EDI1
ED12
EDl4
ED16
ED17
ED19
EDIC
EDIE
ED20
ED21
ED23
ED24
ED27
ED29
EDZB
ED2ZE
ED31

- ED33

ED36
ED37

ED34&

ED3D

0940
2C

0920
20A6F0
48
2494
1004
38
66A3
2040ED
4694 -
4643
68
8595
78
2097EE
C93F
D003
2085EE
ADOODD
0%08
8D0CDD
78
20BEEE
2097EE
20B3EE

2083

;send

2094

2095
2096
2097
2098

2099 ;

2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
213
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123

SEDO9

;send
SEDOC

SEDI1

BED20

TalK on serial bus

ORA
-BY

$40
$2¢C

;add offset for Talk
;6kip next instructlion

LISTEN on serial bus

ORA
JSR
PHA
BIT
BPL
SEC
ROR
JSR
LSR
LSR
PLA
STA
SEI

- JSR

BED2E

SED36

vy
BNE
JSR
LDA
ORA
STA
SEI
JSR
JSR
JSR

$20
SFOAG

Z94
BEDZO

243
SED40
%
ZA3

95

SEE97
$3F

BED2E
SEEBS
XDDOO
$08

£DDOO

SEESE
SEE97
SEEE3

;add offset for LISTEXR
;protect against R$-232 NMI's
;save code to tramsmit
;1f no date is peanding

;eet ECI flag

;output byte on serial bus
jclear data peading flag
;elear EOI flag

;move code to trausmit
;into the output buifer

iset serial bus data line low

31f not UNLISTEN
;set serial clock low

;set serial ATN liuve high
;jdisable IRG

:5et serial clock high
;set serial data low
;delay 1 millisecound
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ED4O
ED41
ED4&
ED47
ED4Y
ED4C
ED4E
EDS0
ED53
ED53
ED5B
EDSA
ED5D
EDSF
ED62
EDB4
ED66
ED69
ED6C
EDEE
ED6F
ED71
ED73
ED75
ED78
ED7A
ED7D
EDSC
ED81
ED82
EDE3
EDB4
EDB?
EDBY
EDS2
EDSE
ED90
ED92
ED94
EDS?
ED99
ED9C
ED9F
EDAZ
EDAG
EDAG
EDAY
EDAR
EDAC

EDAD
EDAF
EDBO
EDBZ
EDBS
EDB6
EDBY

78
2097EE
20A9EE
BO64
2085EE
2443
100A
20A9EE
90FR
20A5EE
BOFEB
20A9EE
9CFB
20BEEE
A908
B3AS
ADOODD
CDo0DD
DOFE
0A
903F
6695
BOOS
20A0EE
D003
2097EE
20B5EE

ASBO

4903
201CFE
58

18
9044

2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2164
2145
2146
2147
2148
2149
2150
2151
2152

2154
2155
2156
2157
2158
215%
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183

ysend
b

SEDLO

BEDSO
BED35

BEDSA

BEDES

BED74

a byte from Z95 on serial bus

SE1
JSR
JSR
BCS
JSR
BIT
BPL
JSR
BCC
JSR
BCS
JSR
BCC
J5R
LDa
STA
LDA
cMP
BRE
ASL
ECC
ROR
BCS
JSR
BNE
JSR

'FF1.L 38}

BED9F

H
BEDAD

BEDBO
JEDB2

NOP
NOP
ROP
ROP
Lba

SEE9T
SEEAY
BEDAD
SEEBS
ZA3
BEDSA
SEEA9
BED5C
SEEAS
BED55
SEEAY
BED5A
SEEBE
508
ZAS
D00
XDDO0
BED6G
A
BEDBO
z95

BED7A |

SEEAD
BED7D
SEES7
TEETES

XDDO0o
$DF
510
XDDOO
ZA5

BED66

$04
ADCO?
$19
ADCOF
XDCOD
XDCOD
$02
BEDBO
SEEAY
BEDSF

$80
$2C
$03
SFEIC

BEEO3

;disable IRQ
;set perial data low

“;test data level

;1f high, indicate device not present
:set serial clock low

;1f EO1 flag is set
;walt for data high
:walt for data low

swalt for data high (end of EOQL pulse)
;eet output clock high

rinitialize bit counf

;walt for PAZ to steady

;1f data high not received,
;indficate & timeout

;fetch bit to send

;if bit is a O,

;eend a 0

;else.send a 1

.set serial clock low

s;hold clock/data lines for 8 usec

;set serisl data line low
;and clock high

31f 8 bits mot sent
jrepeat

;set TBHL to $04xx
;set CBl to force load, ome shot and TB1

;clear pending IRQ bits inm ICR1

;1f uvnderflow on TB, indicate
;Tepeat test until date line is low

;enable IRQ

;set Device Not Present

;skip next lostruction

;s5et Timeout bits {(read and write)
;add bits in A to ST

;set ATN low and exit
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2185 ;send Secondary Address (after LISTEN) on serial bus

2186 ;
EDBY 8595 2187 SEDBY STA 295 ;save serial deferred character
EDBR 2036ED 2188 JSR SED36 ;send on serial bus
EDBE ADOODD 21B9 SEDBE LDA XDDOO
EDCl 29F7 2190 AND SF7 ;get ATN low
EDC3 8DOODD 2191 5TA XDDOO :
EDC6 60 2192 RTS
2183 ;
2194 ;send Secondary Address (after TALK) on serial bus
2195 ;
EPCT 8595 2196 SEDC7 STA Z95 ;save serial deferred character
‘EDCS 2036ED 2197 JSR SED3S ;send on serial bus
EPCC 78 2198 SEBCC SEI
EDCD 20AO0EE 2199 JSR SEEAQ ;set serial data high
EDDO 20BEED 2200 JSR SEDBE ;6et ATN high
EDD3 20B5EE 2201 JSR SEEE5S ;set serial clock low
EDDé 20A9EE 2202 BEDD6 JSR SEEA9 sread serial clock
EDD? 30FB 2203 BMI BEDDG ;loop until serisl clock gees low
EDDE 58 2204 CLI ;enable IRQ
EDDC 60 2205 RTS
2206 ;
2207 ;output byte on serlal bus
2208 ;
EDDD 2494 2209 JEDDD BIT Z94
EDDF 3005 2210 BMI BEDE® ;1f no data buffered,
EDEL 38 2211 SEC
EDE2? 6694 2212 ROR 294 ;set serlal deterred flag
EDE4 DOOS 22113 BNE BEDEBR
EDE6 48 2214 BEDE6é PHA ;jelse gave character om stack
EDE7 2040ED 2215 JSR SED4O ;send deferred character on serial bus
EDEA 68 2216 PLA
EDEB 8595 2217 BEDEB STA 295 ;eave new serial deferred character
EDED 18 2218 CLC
EDEE 60 - 2219 RTS
2220 ;
2221 ;send TALK on serial bus
2222 ;
EDEF 78 2223 SEDEF SEI ;disable IRQ
EDF0 20BEEE 2224 JSR SEESE sset gerizl clock low
EDF3 ADGODD 2225 ipa XDDOO
EDF6 0908 2226 ORA $08 ;set serfal ATN high
EDFB 8D0O0ODD 2227 STA XDDOO
EDFB ASS5F 2228 Lba $5F ;set 4 to code for TALK
EDFD 2C 2229 .BY $2C ;5kip mext instruction
2230 ;
2231 ;send UNLISTEN on serial bus
2232 ; .
EDFE A93F 2233 SEDFE LDA S3F iset A to code for UNLISTEN
EEQOD 2011ED 2234 JSR SEDL1 ;send code in A on serial bus
EEQ3 20BEED 2235 BEEQ3 JSR SEDBE ;set ATK low
EE06 BA 2236 SEEC6 TXa
EEO7 A204 2237 LDX $S0A
EEQ9 CA 2238 BEEDCY DEX
EEDA DOFD 2239 BYNE BEEQ9 ipause 52 microseconds
EEOC AA 2240 TAX
EEOD 2085EE 2241 JSR SEE8S ;set serial clock low

EE1Q0 4CS7EE 2242 JMP SEE97 ;set serial data low and return
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EEL3
EEl4
EE16
EE18
EELBR
EE1E
EE20
EE22
EE25
EE27
EEZA
EE2D
EE30
EE33
EE35
EE37
EE2A
EE3C
EE3E
EE40
EE&2
EE44

EE47
EE4A
EB4D
EE4F
EES2
BES54
EE56
EESS
EESA
EESD
EE60
- EE62
EE63
EE$5
EE6?
EE6A
EEED
EEGF
EE70
EET2
EE74
EE76
EE79
EE7B
EE’D
EEBO
EE82
EES3
EES4

78
A900
B5A5
2085EE
20A9EE
10FB
A901
8D07DC
A919
8DOFDC
2097EE
ADODDC
ADODDC
2902
D007
2049EE
30F4
1018
A5AS
FOOS
4902
4CB2ED

20A0EE
2085EE
AS40
201CFE
EGBAS
DOCA
AS08
B85A5
ADOODD
CDOODD
DOFS
04
LOFS
66a4
ADOODD
¢hOODD
DOF8
OA
30F5
CEAS
DOE4
20A0EE
2480
5003
Z006EE
ASAL
58

18

60

2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
22598
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
227%
2272
2273
2274
2275
2276
2277
2278
227%
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2280
2291
2292
2293
2294
2295
2296
2297

;input byte on serial bus

»

JEE13 SEI
LDA
STA
ISR

BEE1E JSK
BFL

BEE20 LDA
STA
LDA
STA
ISE
LDA

BEE3C LDA
AND
BRE
JsR
BMI
BFL

BEE3E LDA
BEQ
LDa
JuP

*

BEE47 JSR
JSR
LDA
JSR
INC
BNE

BEES6 LDA
STA

BEESA LDA
CMP
BNE
ASL
BPL
ROR

BEE67 LDA

BEESO LDA

RTS

500
ZAS
SEE8S
SEEAS
BEELB
501
XDCo7
§19
*DCOF
SEE%7
XDcoD
XDcop
$02
BREE3E
SEEAS
BEE30
BEES6
2ZAS
BEE47
5§02
JEDB2

SEEAD
SEESS
$40
SFELC
ZA5
BEE20
$08
ZAS
XDBOO
XDDO0
BEESA
A

ZAL .
ZDDO0
XDDOO
BEE67
A
BEE67
ZAS
BEESA
SEEAD
z90
BEESO
SEE06
ZAh

BEESA

;disable IRQ

sclear bit count

;set eerlal cleock low
;read serilal clock
;and loop until high

;prime TBH1 with $0lxx
;set CBl to force load, ome shot & TBl

;eet serial data low
;clear pending IRQ bits in ICRI

;1f not wnderflow in TB

;read serisl clock and data

;repeat 1f clock still low

;elpe go recelve byte

;when underflow on TB and not first bit,

;eet Tead tlmeout In 5T
;set serial data high
;eet serlal cleck lov
;jeet EOI in ST

;add one to bit count

;aud repeat

;eet bit count to 8

;walt until PA2 is steady

;loop until clock bit rises

" ;add datas bit to byte being read

;walt until PA2 1s steady
;aud for clock line to fall

;lo0p until 8 bits read
;set serial data high

;1f EQOI 1s high

;peuse 52 usec, set clock and data low
:restore byte read

;enable IRQ
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EES5
EES8
EEBA
EESD

EEBE
EE91
EE93
EE9%%

EE97
EE9A
EESC
EESF

EEAO
EEA3
EEAS
EEAS

EEA9
EEAC

EEB1
EEB2

EEB3
EEB4
EEB6
_EEB?
EEB9
EEBA

ADOODD
28EF
8D00DD
60

ADOODD
0910
8D0O0DD
60

APOODD
29DF
£p00DD
60

ADOODD
0920
8D0ODD
60

ADOODD
€DO0DD
DOF8
0A

60

BA
A2B8
CA

‘DOFD

2299

2300 ;

2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2350
2341
2342
2343
2344

;eet serial clock line low

>

SEES5 LDA XDDOO
AND $EF
STA XDD0O
RTS

H

;set serlal clock line high

SEESE LDA XDDOO
ORA $10
STA XDDOO
RTS

3

;set serial data line low

L]

SEE97 LDA XDPDOO
AND SDF
STA XDD0OO
RTS '

;set serial data line high

»

SEEAQ LDA XDIXO
ORA $20
ST4 XDDOO
RIS

I3
H

jwait for PAZ to steady
;exit with data bit in C

;and elock bit in N

L

SEEAS LDA XDDOO
CMP ZDDOO
BNE SEEA9
ASL A
RTS

»
3delay 1 millisecond
»
SEEB3 TXA
LDX SBA
BEER6 DEX
BNE BEEB6
TAX
RTS

swalt wntil PA2 is steady
;shift data inte C and clock into K

;5ave A
;initislize delay counter

sperform delay of 1 millisecond
jTestore A
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A5B4
FO47
303F
46B6
A200
$001

BA

45BD
B5BD
C6B&
FOO6

2904
B5B3
60

A920
209402
FOL4
0lC
7014
ASED .
DOOL
ca
ChB4
AD9302
10£3
CoB4
DODF
E6B4
po¥)
ASED
FOED
DOEA
70E9
SOE6
E6B4
AZFF
DOCE
AD9402

9007
2C01DD
101D
501
A900
B5BD
85B3
AE9802
B6B4
ACIDO2Z
CC9EQ2
FO13
BIF9
85B6
EE9DO2
60

2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2317
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
23%0
2391
2392
2383
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405

;sel next

v
SEEBB

BEECS

BEED1

BEED7

BEEES
BEEE?

BEEF2

REEFE

BEEFC

BE¥FO0

BEFD6

BEF13

LDA
BEQ
BM1
LSR
LDX
BCC
DEX
TXA
ECR
STA
DEC
BEQ
TXA
AND
5TA
RTS

bit to transait oo RS—232 bus

ZB4
BEFO6
BEFOO
ZB6
500
BEEC8

ZBD
ZBD
ZB4
BEED7

$04
ZB5

$20

X0294
BEEF2
BEEFC
BEEF&
ZBD

BEEE7

ZB4
X0293
BEED!
ZB4
BEED1
ZB4
BEEES
ZBD
BEEE7
BEEEG
BEEEV
BEEES
ZB4
$FF
BEED1
X0294
A
BEF13
Dol
BEF2E
BEF31
500
ZBD
ZB5
0298
ZB4
X029D
X029E
BEF39
(ZF9),Y
ZB6
x029D

;check pending bit count

;1f byte finished, send stop bit(s}
;1f not stop bilt,

;shift next bit to send iato €

;X=00/FF for 0/1 to send

;compute parity of word being sent

idecrement bit count
;if word finished, handle parity

;set pext bir to send

;check RS-232 Command Register
;for parity option

;oo parity

;tracsmit mark or space parity
;trapemit even parity

;make parity odd

:decrement blt count

;check RS-232 Control Register

;and branch if only one stop bit needed
;else decrement bit count

;and send first of 2 stop bits
;increment bit count

suse computed parity
;to set X for even pariry

strancmit space parity
;trapsmit mark parity
;bump bit count

;B0 send & stop bit
;check RS-232 Couwmand Register

;and gkip if in 3-1line node

serror if DSR signal missing
;or CTS signal missing

;jclear parity

sjclear next bit to send

;move number of bits to send

;to bit count

s1f RS-232 cramseit buffer is not empty

;jmove next byte to send
;to character buffer
;bump R5-232 transwit buffer output ptr
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EFZE A%40
EF30 2¢C
EF31 A910
EF33 0D9702
EF36 8D9702
EF39 A901
EF3B 8DODDD
EF3E 4DAl02
EF41 0980
EF43 8DA102
EF46 8DODDD
EF49 60

EF4A A209
EF4C 4920
EF4E 2C9302
EF51 FOO1
EF53 CA
EF54 5002
EF56 CA
EF57 CA
EF58 60

"EF39 ABAY
EF5B D033
EF5D C6A8
EF5F F036
EF61 300D

. EF63 ASA7
EF65 454B
EF67 85AB
'EF69 46A7
EF6B 66AA
EFED 60

EFGE C6A8
EF70 AS5A7
EF72 F067
EF74 ADS302
EF77 0A
EF78 A901
EF74 6548
EF7C DOEF

2407

2408 ;

2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2626
2427
2428
2429
2430
243
2432
2433
2434
2435
2436
2437
2438
2439
2440
2641
2442
2443
2444
2485
2446
2647
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457

;handle RS-232 errors

*

BEF2E LDA $40
.BY $2¢
BEF31 LDA $10
ORA X0297
" STA X0297
BEF39 LDA $01
JEF3B STA XDDOD
EOR X02Al
ORA $30
STA X02Al
STA XDDOD
RTS

jadd DSR signal missing error bit
;skip next instruction

;add CTS signal missing error bit
;to RS5-232 Status Register

;jclear TAZ IRQ mask
sset/clear ICR2 flags depending on A

;set ICR2 activitry register
;and. TCR2

H
scheck control register to set word length

SEF4A LDX $09
LDA $20
BIT %0293
BEQ BEF54
DEX ‘

BEF54 BVC BEFSS8
DEX
DEX

BEFS8 ETS

;start with a length of 9

scheck R5~232 Control Register

;and branch if word lepgth i5 6 or 8
;else set X to 8

;1f word length is 7 or 8, exit

;exit with length in X

’ : ’
;add bit inpur on RS-232 bus to word beimg fnput

JEF59 LDX ZA9
BNE BEF90
DEC ZA8
BEQ BEFS7
BMI BEF70
LDA Za7
EOR ZAB
STA ZAB
LSR ZA7
ROR ZAA

BEF6D RTS

H .
;handle end of word

BEFGE DEC ZAB

BEF70 LDA ZA7
BEQ BEFDB.
LDA X0293
ASL A
LDA $01
ADC ZAS
SNE BEF6D

jcheck receiver start bit flag
:1f a bit is ready,

;decrement iaput bit count

;1f word is mot complete,

;use receiver inpur bit
;Lo calculate parity

;shift bit received
$into byte being read

for E5-232 input

idecrement input bit count

;check receiver input bir

;1f somethine read

;use RS-232 Control Register to
3shift stop bit count flag iato C

;add possible second stop bit
ito input bit count and exit
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EF7E
EF80
EF83
EF86
EF89
EF§B
EF8D

EF9%0
EF92
EF94
EF96

EF97

4990
BDODDD
0DAl02
8DA102
85A9
AS02
4C3BEF

ASAT

8549
60

AC9BO2
c8
€Coco2
FOZA
8CYBO2
88
ASAA
AE9802
E0D9
FOO4
A

E8
DOFE
91F7
4920
2C9402
FOB4
3081
ASAT
4548
FOO03
FOA9
2¢

. 50A6

ASC1
2¢
A904
2C
A980
21
A902
opg702
809702
4CTEEF

ASAA
DOF1
FOEC

2459
2460
2461
2462
2463
2464
2465
2466
2467

;enable byte reception

BEF7E LDA
STA
ORA
STA

STA.

LDA
Jup

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
2454
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515

B
srecelver

BEF90 LDA
BNE
STA
RTS

$90
XDD0D
X02A1
X02A1
a9
5§02

‘JEF3IB

start bit

ZA7
BEF7E
ZA9

;set Flag bit mask in ICR2

;plus ICRZ activiry register

;to form pew ICR2 activity register
;and receiver start bit flag

:eet TBZ mask in ICRZ and exit
test
;test Teceiver input bitc

;1f start read,
sclear start bit flag

;put received data into RS-232 receive buffer

r

BEF97 1DY
INY
CPY
BEQ
STY
DEY
LDA
LDX

BEFA9 CPX

BEFB! STA

BEFCS BVC

«BY
BEFCA LDA
-BY
BEFCD LDA
-BY
BEFDO LDA
ORA
STA
JMP

H

BEFDB LDA
BRE
BEQ

X0298

X029cC
BEFCA
X029B

ZAA
X0298
$09
BEFBl
A

BEFA9
(2F7},Y
$20
X0294
BEFGE
BEF6D
ZA7
ZAB
BEFC5
BEF6D
$2C
BEF6D
$0L
$2¢C
$04
$2¢
$80
$2C
$02
X0297
X0297
BEF7E

ZAA
BEFDO
BEFCD

;if R5-232 receive buffer input pointer

;= B5-232 recelive buffer output pointer
;then receive buffer overrun error
sbump RS-232 recelve buffer input pir

;fetch byte received so far im A
;and mumber of bits to receive o X

;right justify input byte

;etore received byte in receive buffer
;check RS-232 Command Reglister

;for parity options

;oo parity

;parity check disabled

;fetch receiver parity bit

scheck ageinst celculated parity

;odd parity received

sexit 1f even parity required

;ekip next instruction

;exit if odd parity required

:else fndicate Parity Error

;skip next instruction

sindicate Receiver Buffer Overrun error
;skip next imstruction

;indicate Break Detected error

;okip next ipstruction

;Framiog error

;plus original R5-232 Status Reglster
;makes new RS-232 Starus Reglster
;enable byte reception and exit

:1f byte received so far is nomzero
;indicate framing error

. ;or break detected error
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EFEl
EFE3

© EFE6

EFE7
EFES$
EFEB
EFEE
EFFO
EFF2
EFF5
EFF7
EFF9
EFFC
EFFE
FQOL
F0O3
FO06
FOOS
FOOB
FOOD
FOOF
FO12
FO13

FOl4
FOL17
FOlA
FO1B
FOlE
FQ20
F023
FO24
F026
FO28
FO2B
FO2C
FOZE
FO30
FC33
FO38
F039
FO3C
FO3F
FO41
FO&4d
FO&7
FO49
FO4C

8594
AD9402
4a
9029
A902
2¢01DD
101D
D020
ADA102
2902
DGF9
2C01DD
70FB
ADO1DD
0902
BIX
2C01DD
7607
30F9
A940
809702
18

60

2028F0
AC9ED2Z
c8
CCoapo2
FOF4
BCIED2
88
AS9E
91F%
ADA102
LY
BOLE
A910
BDOEDD
ADS902
8D04DD
AD9AOD2
8D05SDD
A981
203BEP
2006EF
A911
BDOEDD
60

2517 ;output on RS-232 device

2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2330
2531
2532
2533
M 930
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2553
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568

’
JEFEL STA
1DA
LSK
BCC
LDA
BIT
BPL
BNE
BEFFZ LDA
AND
ENE
BEFF9 BIT
BVS
LDA
ORA
STA
BFOO6 BIT
BVS
BMI
BFOOD LDA
STA
BFO12 CLC
RTS

294
%0294
A
BFO12
$02
XDDOL
BFOOD
BFOL2
XO2A1
5§02
BEFF2
XDDOL
BEFF9
XDDO1
$02
XDDOL
XDDO1
BEOL2
BF006
540
X0297

1
;set output device
;check RS5-232 Command Reglister
;for 3-line or X-line m cce
jand skip if 3-line

;indicate error 1f DSR signal missing
;exic If RTS present
;check ICR2 activity register

;and loop until byte received

;wait for CTS sigunal

;jset RIS signal

jexit 1f CI5 I8 high

;loop if DSR is high

;set DSR Signal Missing Error
;in RS-232 Status Register

*
;buffer character to ocutput om R5~232

3

BFOl4 JSR

SFO17 LDY
INY
CPY
BEQ
5TY
DEY
LDA
STA

SF028 LDA
LSR
BCS
LDA
STA
LDA
STA
LDA
STA
LDA
JSR
JSR
LDA
STA

BFO4C RIS

SF028
X029E

X029p
BFOl4
X029E

Z9E
{ZF9),Y
X024l
A
BPO4C
$10
XDDOE
X0299
XDDO4
X0294
XDDO5
$81
JEF3B
BEFO6
$11
XDDOE

;schedule TAZ if not transmitting
;1f no room in the R5-232 buffer

;walt until there is room
;bump RS-232 tramsmit buffer output ptr

jmove, buffered character

jto transmsit buffer
jcheck ICR? activity register

;1f not transmitting,

;force load into CRA2

jmove baud rate full bit time
;into TAL2

;and TARZ

;set TA? mask bit ian ICR2

ijperform inttitalization for anew byte
;set force load and start TA? in CRAZ
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FO4D 8599
FO4F ADS402
FO52 4A
F053 9028
FO55 2908
FO57 FO24
FO59 A902
FOSB 2C0LDD
FOSE 10AD
FO60 FO22
FO62 ADAL1O2
FO65 &4
FO66 BOFA
F068 ADOLDD
FOG6B 29FD
¥06D B8DOLIDD
FO70 ADD1DD
FO73 2504
F075 FOP9
FC77 A990
FO79 18
FOJA HC3BEF

FO7D ADA102
FO80 2912
POB2 FOF3
FO84 18
¥085 60

FO86 AD9702
F089 AC9CO2
FOBC CCY9BO2
FOSF FOOR
FO91 29F%7
F093 809702
¥096 B1F7
FO98 EE9C02
FO9B 60

FOSC 0908
FO9E 809702
FOAl A900
FOA3 60

2570 ;initialize RS-232 input

2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616

JFOAD S5TA
LDA
LSR
BCC
AND
BEQ
LDA
BIT
BPL
BEQ
BF062 LDA
LSK
BCS
LbA
AND
STA
BFO70 LDA
AND
BEQ
BFO77 1DA
cLe
JMP

»

BFO7D LDA
AND
BEQ

BFOB4 CLC
RTS

;get mext

*

$FO86 LDA
1DY
CPY
BEQ
AND
STA
LDA
INC
RTS

BFO9C ORA
STA
LDA
RTS

299
X0294
A
BFO7D
$08
BFO7D
$02
%0001
BFOOD
BF084
X0241
A
BF062
XDDO}
$FD
¥pDo1
XDD01
$04
BFO70
$90

JEF3B

X024l
12
BFO77

character

X0297
X029C
X0298
BFO9C
SF7
X0297
(ZF7),Y
X029¢C

$08
X0297
500

;ser input device

;check RS—-232 Command Register
;for 3-line or X-line mode

;and skip i1f 3-line

;check for full/half duplex mode
;and skip 1f full duplex

;error if DSR signal mot present
;check ICRZ activity register

;1f mot transmitting,

;elear RTS line

;walt for DSR

;set Flag bit mask in ICR2 and return

;fetch ICR2 activity register
;if receiving/waiting for receiver edge,
tset Flag mask

from KS-232 input buffer
:A = contents of RS-232 Status Register

;1f receiver buffer is empty,

:set flag in RS-232 sratus register
;else clear Recelver Buffer Empty flag
;1o RS-232 Status Register

;feteh character frow buffer

;bump RS-232 receive buffer output ptr

;indicate Recelver Buffer Empty
3+in RS-232 Status Register
;and retevrn with a null character
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FOAS
FOAS
FOAB
FOAA
FOAD
FOAF
FOB1
FOB3
FOB6
FOBB
FOBB
FOBC

FOBD
FOC9
FOD4
FODS
FOE?
FOEB
FOFA
F106

F10E

F116
F120

F127.

F12B
F12D
F12F
Fl32
F133
F135
F138
F139
" F13a
Fi3cC
F13D

F13E
F150
F142
F144
Fl46
F147

Fléa
Fl4C
F14E
F150
F153
F155
F156

48
ADALQ2
FOl1
ADALIO2
2903
DOF9
4910
8p0DDD
4500
8DAl02
68

60

OD492F
0D5345
464F52
0D5052
544150
505245
504C41
OD4CAF
0D5341

‘CD5645

OD464F
OD4F4B

249D
100D
BIBDFO
08
297F
20D2FF
c8

28
10F3
18

60

A599
poo8
A5CH
FOOF
78
4CB4ES

902
DO18
8497
2086F0
A497
18

60

2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
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
2670
2671
2672
2673
2674
2675

2676

2677

jprotect serial/cassette routine from RS-232 ¥MI"s
i .
SFOA%4 PHA ;save A ‘ .
LDA X02Al1 31f no activity in ICR2
BEQ BFOBR sexit
BFOAA LDA X02Al .
AND 503
BNE EFOAA jelse wait wntil not sending/recelving
LDA $10
STA XDDOD sjclear Flag bit mask in ICR2
LA $00
STA X024l selear ICR2 activity register
BFOBB FLA ;jTestore A
RTS

H
;Kernal I/0 messages

TFOBD .BY $0D,"1,”/,”0,” ,7E."R,”R,"0,"R,” , #+$80

TFOC9 .BY $0D,”S,”E,"A,"R,"C,"H,"I,"N,”G,” 4380

TFOD4 .BY “F,”0,"R,” +580

TFODS .BY $0D,P,”R,”E,”S,”S,” ,”P,"L,"A,"%,” ,"0,”N,”
JBY “ECA,"P, E+$80

TFOEB .BY “P,"R,"E,”S,"S,”
.BY “P,"L,"4,"Y," ,”

TF106 .BY $0D,”L,70,"A,"

TF10E .BY $0D,"S,”A

TFi16 .BY $0D,°V,"E,”

TF120 .BY $0D,"F,”0

K

TF127 .BY §0D,”0,°K,$8D
i
iprint kernal message indexed by Y
JF12B BIT Z9D sexit if not in direct mode
BPL BF13C
BF12F LDA TFOBD,Y sfetch a character from message table
- PHP
AND $7F istrip bit 7 .
JSR SFFD2 iPrint character
IRY jadvance index
PLP 31f last char did pot contain bit 7,
BPL EF12F jrepeat
BF13C CLC
KTS
H -
;get a character ‘ .
¥
WFI3E LDA 299 j1f input device
BNE BFl4a 316 the keyboard
1DA ZC6 sand keyboard buffer
BEQ BF155 ;is not empty
SEL ;disable IRQ N
JMP SE5B4 sthen feteh char from keyboard queue
BFl4A CMP $02 3if input device is E5-232
. BNE BFl66
SF14E STY Z97 ;jsave Y
JSR SF0B6 ;get & char from RS5-232 foput buffer
LDY 297 ;restore Y
BF155 CL¢
RIS
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2679 ;input a character
2680

*
F157 A599 2681 WF157 LDA 299 ;1f the input device
F159 DOOB 2682 BKE BF166 ;is the keyboard
F158 ASD3 2683 LDA ZD3 :move position of cursor on lime
F15D B5CA 2684 STA ZCA ;to input cursor postion on line
F1SF A5SD6 2685 LDA ZD6 ;move cursor line number
F16l1 B5C9 2686 STA 2C9 ;to input cursor line number
¥163 4LCI2E6H 2687 JMP JE632 ;and go input from the keyboard
2688 ;
¥166 C903 2689 BFL166 CMP $03 :4f input device is the screen
F168 DOOY 2690 ENE BF1723
F16A B5D0 2691 STA 2ZDO iset screen/keyboard flag to screen
F16C ASDS 2692 LDA ZB5 ;jmove screen line length
FI6E 85C8 2693 STA ZCB ;to end of line polnter
P170 4C32E6 2694 JMP JEG32 ;and go input from the screen
2695 ;
F173 BO38 2696 BF173 BCS BFLAD ;1f device > 3 (merial bus), handle
F175 C902 2697 MP $02
P177 FOIF 2658 BEQ BFIRS ;if input device is RS-232, handle
F179 8697 2699 $TX 297 ;input device ig tape, save X
F17B 2099F1 2700 JSR SF189 ;fetch s byte from tape buffer
F17E BOL6 2701 BCS BF196 ;exit upon error
F180 48 2702 PHA ;save byte on stack
F181 2099F1 2703 JSR SF199 ;look ahead in tape buffer
F184 BOOD 2704 BCS BF193 sand exit upon error
F186 DOOS 2705 BNE BFL8D ;1f at end of file,
F188 A940Q 2706 LPA $40 ;set end of file bit
F18A 201CFE 2707 JSR SFELC ;in ST
F18D C6A6 2708 BFL8D DEC ZA6 ;adjust tape buffer ptr back to normal
F18F A697 270% LDX 297 irestore X
F191 68 2710 PLA ;Testore byte read
F192 &0 2711 RIS
© 2712 3
F193 AA 2713 BF193 TAX
Fi94 68 2714 PLA sget gtack straight
F195 8A 2715 TXA
Y196 A697 2716 BF196 LDX Z97 ;restore X
F198 60 n7z RTS serror exit with C set
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F199
Fl9C
F19E
Flal
Fla3
FlAS
F1a7
F1A9
F1AB
FLAC

Flab
F1AF
F1B1
F1B3
F1B4

F1ES5

F1B8
F1EB
- F1BD
F1BF
F1Cl
Fic4
F1C6
F1CB

200DF8
DOOB
204178
BOL1
A900
85A6
FOFO
B1E2
18

60

AS90
FOO&4
AS0D
18
60

4C13EE

204EF1
BOF7
900
DOF2
AD9702
2960
DOES
FOEE

2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746

L2747

2748
2749
2750
2751

;read & byte from the cassette buffer

LS
SF199

BFLAS

»
BF1AD

BF1B1
BFL1B3
BF1B4

»
sread

H
BF1BS
jread

H
BFiB8

JSR SF80D
BNE BFlA9
JSR SFB4L
BCS BFLB4
LDA $00

STA ZAG

BEQ SF19%
LDA (ZB2},Y
CLC

RTS

LDA Z90
BEQ BF1B5
LDA $0D
cLC

RTS

;add 1 to buffer pointer

;1f end of buffer,

;Tead next block

;and exit upom error

;reset tape buffer poincer
;and loop back

;fetch byte from tape buffer
;indicate no error

;and return

;4f ST indicates Device Not Presept

;force a return

a byte from the serial bus

JuP JEE13

;input byte from serial bus snd return

& byte from the R5-232 bus

JSR SF14E
BCS BFLB&
CMF $00

BNE BF183
LDA 20297
AND $60

ENE BF1BL
BEQ BF1B8

;get & char from RS~232 input buffer
;exit upon error

;exit 1f receive buffer not empty
;if RS5-232 Status Register
;jiedicates DSR Missing,

jforce a Return

;jelse repeat
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F1CA
F1CB
F1CD
FICF
FiDi
F1D2

F1D5
F1p7
F1D3

FIDB
FipC
F1bD
F1DF
F1EO
FIEL
FlE2
F1E3
F1E3
F1EB
FlEA
FlED
F1EF
FiFl
F1F3
F1F5
F1F6
FLFR
FLFA
F1FC
F1FD
FIFE
FIFF
F200
F201
F203
F205
F207

F208
F20B

48
AS9A
€903
D004
68
4C16ET7

9004
68
4CDDED

LA
68
B59E
BA
48
98
48
9023
200DF8
DOOE
2064F8
BOOE
AS02
ADOQ
91B2
c8
B4AG
ASYE
9182
18
68
AB
68
AA
AS9E
2002
AS00
60

2017FC
4CFCF1

2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788

. 2789

2790
2791
2792
2793
2794
2795
2796

joutput a
WF1CA PHA
LDA
CMP
BNE
PLA
JMP

3
BF1D5 BCC

BF1DB LSR

SF1DD STA

BF1F8 LDA

JFIFC CLC
BF1FD PLA

BF207 RTS

»
BF208 JSR

character

Z9A
503
BFLD5

SE716
BF1DB
JEDDD
A

Z9E

BF208
SF80D
BFIFS
SFB64
BFLFD
502

$00
(ZB2),Y

ZA6
Z9E
(2B2),¥

Z9E
BFZ07
500

SFO17
JELFC

;save character on stack
;1f output device
;15 the screen

;restore characrer
;and cutput to screen

;1f outpur device > 3
;restore charactrer
;and output to serial bus

;et C to 1 for cassette
;move character to output
;to temporary Storage

;save XY on stack

;if output device 1s cassette
:add one to tape buffer index
;1f buffer is full, (192 bytes)
;jwrite block to casselte

;and exit upon error

;use use Data code

;in beginniog of next tape buffer

;initialize tape buffer polnter
:move character te cgutput

;into the tape buffer

scelear error flag

srestore KY

;Testore character just output
sexit if no errors

;else return with A=0

jout a character to RS-232 channel
;and exit
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2798 ;set input device

2799 ;
F20E 200FF3 2800 WFr20E JSR SF30F ;check X against logical file table
F211 F0O03 2801 . BEQ BFZlé ;1f not matched,
F213 4COLF7 2802 JME JF701 ;indicate File Wot Open
2803 ;
F216 201FF3 2804 BF216 JSR SF31F ;set loglcal file, device and sec. adr
¥219 ASBA 2805 LDA ZBA ;1f device is keyboard,
FZ1B FOL6 2806 BEQ BF233 sexit
F21p C903 2807 CMP $03 ;1f device 1s screenm,
FZ1F FO12 2808 BEQ BF233 ;exit
F22]1 BOl4 2809 BCS BF237 ;handle if device is serial bus (> 3)
F223 €902 2810 CHP 502
F225 DOO3 2811 BNE BF22A ;1f device 1s R5-232,
F227 4C4DFO 2812 JMP JFO4D ;initialize RS-232 fnput
2813 ;
F22A A6B9 2814 BF22A LDX ZB9 sif input device fs tape and sec. adr —
F22C EO6C 2815 CPX %60 jindicates that this is an ioput file .
F22E FOO3 2816 BEQ BF233 ;great, ’
F230 4COAF7 2817 JMP JF70A jelge indicate Not Input Flle Error
2818 .
‘F233 8599 2819 BF233 STA 799 jeet luput device
F235 18 2820 CLC . jclear error flag
F236 &0 2821 RTS
2822
2823 ;set serizl bus input device
) 2824 ;
F237 AA 2825 BF237 TAX
F238 2009ED 2826 JSR SEDO9 ssend TALK on serizl bus
F23B ASB9 2827 LDA ZBY 3if secondary address specified,
F23D 1006 2828 BPL BF245 ;send it
F23F 20CCED 2829 JSR SEDCC ;else send dummy secondary address
F242 4C48F2 2830 JMp JF248
2831 ;
F245 20C7ED 2832 BF245 JSR SEDCT ;eend secondard addr (after TALK)
F248 BA 2833 JF248 TXA
F249 2490 2834 BIT z80
F24B 10E6 2835 BPL BF233 ;1f ST shows device present, exit
F24D 4COTFT7 2836 JMP JF707 ;else indicate error
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F250
F253
F255

F258
F25B
F25D
F25F

F262
F264
F266
F268
F26a
F26C

F26F
F271
F273
275
F277
F278

F279
F27A
¥17D
F27F
F281
F284
F286
F289
F2BA
F28C
F28E

200FF3
FGO3
4COLF7

201FF3
ASBA
D003
4CODF7

Cc903
FOOF
BOLL
c902
D003
4CE1EF

A6BY
EQ60
FOEA
8594
18
60

AA
200CED
ASBS
1005
20BEED
D003
20B9ED
8a
2490
10E7
4CO7F7

2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2845
2850
2851
2852
2853
2854
2855
2856
2857
2838
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875

;set output device

WF250 JSR
BEQ
JMp

BF258 JSR
LbaA
ENE
BF25F JMP

H

BF262 CMP
BEQ
BCS

'
BF26F LDX

BF275 STA

SF30F
BF258
JF701

SF3LF
ZBA

BF262
JF70p

$03
BF275
BF279
$02
BF26F
JEFEL

ZB9
$60
BF25F
Z9A

;8et serial bus

BF27% TAX
JSR
LDA
BPL
JSR
BNE
BF286 JSR
BF2E9 TXA
BIT
BPL
Jee

SEDOC
ZB9

BF286
SEDBE
BF289
SEDBY®

290
BF275
JF707

icheck X against logical file table
jFile Not Qpen Error if not found

;jset logical file, device and sec. adr
s1f curreat device
;indicates an inpur file
serror Not Qutput File

31f device is the screen
jexit

;1f serial bus device, handle
31f device is RS-232

;initialize RS-232 output

+1f secondary address
;indicates an input file
sNot Output File Error
Xstore output device
jclear error indication

cutput device

;eend LISTEN on serial bus

;1f secondary address specified,
isend 1t

jelee send dumny secondary address
;ekip next fastruction

;eend secondary addr after LISTEN

;check ST

;and set output device 1f po errors
selse indicate Device Not Present Error
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F291 2014F3
F294 FOG2

. F296 18
F297 60

F298 201FF3
F293 BA
F29C 48
F29D ASEA
F28F FO50
F2Al C9%03
F2A3 FO4C
F245 BO&T
F2A7 €902
F2A9 DG1D
F24B 68
F2AC 20FZF2
F2AF 2083F4
F2B2 2027FE
F2B5 ASF8
F2B7 FOOL
F2B9 CB
F2BA ASFA
F2BC FOO1
F2BE CB
FZBF A900
F2C1 85F8
F2C3 B5FA
F2C5 4CTDF4

2877 ;CLOSE & file

2878 ;

2879 Wr291 JSR
2880 BEQ
2881 CLC
2882 RIS
2883 ;

2884 BF298 JSR
2885 TXA
2886 PHA
2887 LDA
2888 BEQ
2889 CMP
2890 BEQ
2891 BCS
2892 CMP
2893 BNE
2894 PLA
2895 JSR
2896 JSR
2897 JSR
2898 LUA
2899 BEQ
2900 INY
2901 BF2BA LDA
2902 BEQ
2903 INY
2904 BF2BF LDA
2905 STA
2906 STA
2907 JMP

SF314
BF298

SF31F

ZBA
BF2F1
503
BF2F1
BF2EE
$02
BF2G8

SF2F2
SF483
SFE27
ZF8

BF2BA

ZFA
BF2BF

$00
ZF8
ZFA
JF47D

;check A against logicel file table
jeontinue 1f found
jelse exit

;set logical file, device and sec. adr

;jsave file index
;1f curreat device 1s keyboard

;or screen, skip to end
:1f serial bus device (> 3), handle

;1f RS-232 device,

jrestore file index

jre-organize file tables
sTe-initialize CIAZ

;read top of memory into XY

;4f high byte of RS-232 receive buffer
;base address is nmot O,

sjadd 1 to high byte of top of memory

;5if high byte of RS-232 transmit buffer .

;base address is not O

;add 1 to high byte of top of memory
;clear high byte of RS-232

;Teceive and rransmit buffer

jbaze addresses

;6et new top of memory from XY
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F2C8
F2CA
F2CC
F2CE
F2Dl
F2D3
F2D
F2D7
F2DA
F2nC
F2DD
F2DF

F2EQ
- F2E2
F2E4
£2E6
F2ES
F2ER

F2EE
F2F1

F2r2
F2F3
F2F5
F2F7
F2F9
F2FB
F2FE
F301
F304
F307
F30A
F30p
F30E

e

ASB9
250F
FD23
20DOF7
A900
38
20DDF1
2064F8
9004
68
AB00
60

ASE9
962
DOOB
AS05
206AF7
4CFLF2

2042¥6
68

2909 ;close cassette device

29190

i

2911 BF2C8 LDA

2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2850

BF2ED

AND
BEQ
JSK
LDA
SEC
JSR
ISR
BCC
PLA
LDA
RTS

LDA
CMP
BNE
LDa
JER
JMP

ZB9
$0F
BF2F1
SF7D0
s00

SF1D0D
SFE6L
BFZEQ

$00

ZRY
$62
BF2F1
505
EF76A
BF2F1

;L1f secondary address

;indicates an input fille,

;ekip following

;else get tape buffer pointer in XY

;close file with a 500
;write last block to cassette

;and return with € set upop error

;if secondary address indicates that
+EOT marker to be written,

x

swrite special block to tape with EOT
sthen re-oxrganize flle tables

;close serial bus device

3
BFZEE JSR SF642

BFZF1

PLA

;close serlial bus device
;restore file index

;Te—organize file tables

H
SF2F2

BF30D

TAX
DEC
CPX
BEQ
Loy
LDA
STA
LDA
STA
LDA
STA
CLC
RIS

298

298
BF30D
Z98
X0259,%
X0259,X
%0263,Y
%0263 ,%
%026D,Y
X026D,X

;decrement # files open
sexic if 8ll files closed

;else wove parameters of last entry

;{(file, device and secondary address) 1
;to slot of file being closed

sthis removes file being closed




TR T e s

2952

F30F A900
F311 85%0
F313 BA
F314 A698
F3l6 CA
F317 3015
F319 DD5902
F31C DOFS
F3lE 60

F31F ED5902
F322 85B8
F324 BD6302
F327 85BA
F329 BD6DO2
F32C 85B9
F32E 60

5

F32F A900
F331 8598

F333 4203
F335 E49A
F337 BOO3
F339 20FEED
F33C E499
F33E BOO3
f . F340 20EFED
F343 869A
F345 AS00
F347 8599
F349 60

2953 ;

2954
2955
2956
2957
2958
2959
2960
2961
2952
2963
2964
2965
2866
2967
2968
2969
2970
2971
2972
2973
2974
2975
2876
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2688
2989
25990
2991

scheck X against logical file table

SF30F LDA $00
STA 290
TXA

SF314 LDX 298

BF316 DEX
BMI BF32E
CMP X0259,X
BNE BF316
RTS

;clear status word ST
;use ¥ of files open to begin search
jexit 1if file not found

;repeat if not matched

;set file paraweters depending on X

»

SF31F LDA X025%.X
STA ZBE
LDA X0263.X
STA ZRA
1DbA X026D,X

: STA 2B9

BF32E RTS

r

sclose 8ll files

r
WP32F LDA %00
STA Z98

;jset current logical file
iset current device

;set current secondary address

;jclear number of files open

H .
srestove I/0 to default devices

»

WF333 LDX $03
CPX Z9A
BCS BF33C
JSR SEDFE

BF33C CPX 799
BCS BF343
JSR SEDEF

BF343 STX 29A
LDA $00
STA Z9%
RIS

31f output device is not the serial bus

;seod UNLISTEN on serial bus
31f input device 1s not ou serial bus,

;send TALK on serial bus
;set output device to screen

;set input device to keyboard
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F34A
F34C
F34E

F351
F354
F356

F359
F358
F35D
Fi5F

F362
Fi64
F366
F369
Fi6B
F36D

© P36F

F372
Fi74
F377
F379
F378
F37D
FarF
F382
F384
Fa86
F388

F38B
F3I8E
F3%0

r393
F395
¥397
F399
F3%cC
F39E
F3A1
F3A3
F3A5
F3a8
FlAA
F3AC

F3AF
F3B2
F3B4
F3B6

AGBB
po03
4COAF7

200FF3
pO03,
4CFEF6

AG98
EQOOA
9003
4CFEBF6

E698
ASE8
9D5902
ASBY
0960
8589
9D6PO2
ASBA
9D6302
FO54
€903
FOS6
9005
20D5F3
904F
902
DOO3
4CO9F4

20DOF7
8003
4C13¥7

A5SE9
290F
DOLF
2017F8
BO36
20AFF>
ASB7
FOOA
20EAFT7
9018
F0O28
4CO4LTT7

202CF7
FO20
300C
BOF4

2993
2094
2995
2996
2997
2998
2999
3000
3001
3002
3003
1004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049

:OPEN

WF34A
BF351

BF359

H
BF362

a file

for

JSR
BCS
i

LDA
AND
BNE
ISR
BCS
JSR
LDA
BEQ

" ISR

BF3AC

H .
BF3AF

BCC
BEQ
Jup

JSR
BEQ
BCC
BCS

Zp8
BF351
JF70a

SF30F
BF359
JF6FE

98
$04
BF362
JF6FB

298
288
X0259,%
Z39

$60

ZE9
X026p,X
ZBA
X0263,%
BF3D3
503
BF3ID3
BF384
SFID5
BF3D3
502
BF38B
JF&09

;1f current logical file 15 0
;indicate Not Input File Error

;check X against logical file table
3if found,
;File Open Error

;1f # files open is 10 or more,

;Too Many Files Error

;add 1 to # files open

;add current logical file

;to end of table of logical files open
;add secondary address

iplus offset

;to create current secondary address
;and enter into secondary address table
;add current device

;0 current device table

;and exit if device is keyboard

;0T &creen

for serial device (> 3), perform open
JMP

;for RS-232 device, perform open

cassette device

SF7D0
BF393
JF713

ZB9

SOF

BF3B3
SF817
BF3D4
SFSAF
ZB7

BE3AF
SFTEA
BF3C2

BF3D4
JF104

SF72C
BF3D4
BF3C2
BF3AC

;get tape buffer address in XY
;1f address too low,

+ ;indicate Illegal Device #

;get current secondary address
;mask low order & bits

;5kip 1f open for output
s;handle msgs for cassette read
sexit upon error

shandle messages for load
;get ¥ characters in file name

;1f name present, search tape for file
;1f not matched

;and not end of tape,

;File Not Found Error

;since no name, get next tape data
jexit if end of tape
+1f no errors, continue

_s;else indicate File Hot Found Error
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F3B8
F3BB
F3BD
F3BF
F3C2
F3c4
F3cé
F3cg
F3CA
Fice
F3CE
F3DO
F3aDl
F3Dp3
F3D4

F3D5
F3D7
F3D9
F3DB
F3DD
FiDF
F3El
F3E3
FIE6
F3E8
F3EA
F3ED
F3EF
F3Fl
F3F2
F3F3

F3F6
F3FB
F3FA
F3FC
F3FE
F401
F402
F404
'F406

2038F8
BOL7
A904
206AF7
A9BF
A4B9
co60
FOO7
A000
A902
9182
98
8546
18

60

ASB9
30F4
A4B7
FOF6
AS00
8590
ASBA
200CED
AS5BY
Q9F0
20BSED
4590
1005
68

68
4CO7F7

ASB7
FOOC
AQQ0
BLlEBB
20DDED
c8
C4B7
DOF6
4C54F6

3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096

;open

BF3E8

BF3C2

BF3D1
BF3D3
BF3D4

;open

H
SF3D5

1
BF3F6

BF3FC

BF4O6

cassette for output

JSR
BCS
LDA
JSR
1DA
LDY
CPY
BEQ
LDY
LDA
STA
TYA
STA
CLC
RTS

for

Loa

BMI

LDA

LDa
BEQ
LBY
LDA
J5R
INY
CPY
BNE
JMP

SFB38
BF3D4
§04
SF76A
SBF
ZB9
$60
BF3D1
500
502
(ZB2},Y

ZA6

shandle msgs for cassette write
;exit upon erver

;write block with Data Header code
;initialize.buffer index

;check gtecondary address

;if tape opened for ocutput

;put code for Data Block
sinto first byte of buffer

;initialize tape buffer peinter

serial bus devices (device > 3)

ZE9
BF3D3
ZB7
BF3D3
$00
z90
ZEA
SEDOC
ZR9
$FO
SEDBY
Z50
BF3F6

JE707

Zp7
BFA406
500
(ZBB),Y
JEDDD

Z87
BF3FC
JF654

;if current secondary address invalid,
jexit

;1f name mot present,

sexit

;else clear ST

;1set current device

;send UNLISTEN on serial bus
;send current secondary address
;plus offset

;on serial bus

jeheck ST

31f Device Not Present,

jdelete own return address

;indicate Pevice Not Present
;1f file name present
;inirialize index

;send file name on serial bus

;repeat For all characters of file name.

;eend UNLISTEN on serial bus and exit
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F409
F40C
F4QF
F41l
F413
F415
F4l8
F41%
F4lB
F4lD
F420
F&23
P4l6
F428
F4ZA
F42B
F42C
P42F
F431
Fh434
F&37

F43A
F43D
F440
F443
F&46
F449
F44A
F44D
F450
F451
F453
F456
F457
F459

F45C
F45F
F462
P465
F468
F46B
F46D
F46F
F470
F472
F4T4
F476
F478
F479
F47B
F47D
F47E
F480

2083F4
B8C9702
C4B7
FOOA
B1BB
999302
c8
co04
DOF2
204AEF
889802
AD930Z
290F
FOLC
04

Ah
ADAGO2
D009
BCCLFE
BDCOFE
4CLOFL

BCEBE4
BDEAES
8C9602
809502
ADS502
0A
202EFF
ADS402
44
2009
ADOLDD
0A
BOO3
200DF0

ADIBO2
&2n9coz
AD9EOZ
8D9D02
2027FE
ASF8
DO0S
g8
B4F3
86F7
ASFA
D005
B8
B4FA
86F%
a8
A9FOQ
4C2DFE

3098
3099
3100
3101
3102
3103
3104
3105

. 3106

3107
3108
31089
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
324
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150

3151°

3152
3153
3154

; OPEN
JF409

BF40F

BF41D

B
BF43A
JF440

BF44E

BF45C

BF474

JF&47D

RS§-232 device

JSR
STY
cpY
BEQ
LDA
STA

LDY
LDA
STY

LDA

JSR

SF4B3
X0297
ZR7
BF41D
{ZBB) Y
X0293,Y

504
BF40F
SEF4A
X0298
X0293
$OF
BF446
A

%0246
BF43A
TFEC2-1,X
TFEC2-2,X
JF440

TE4EC-1,X
TE4EC-2,X
X0296
X0295
X0295

A

SFF2E
X0294

A

BF4SC
XDDO1

A
BF4SC
BFOOD

X029B
x029¢C
X029E
X029D
SFE27
ZF8

BF474

ZF8
ZF7
ZFA
JF47D

ZFa
ZF9

$FO
JFEZD

sinitialize CIA2
;clear RS5-232 Status Register
;if pseudo file name preesent,

;set Control & Command registers

;and possible pon—standard baud rate

jfetch word length and move to
;uoumber of bits to send
jcheck RS-237 Comtrol Register

;1f standard baud rate specified,
s;ealculate index into table

.;if US machine

suse US table of baud rate
;g0 set baud rate

juse Intl table of baud rate factors
;to fetch baud rate factor

;set baud rate factor

ilow byte also

;eoutinue to compute baud Tate
jcheck R5-232 Command Reglster
;for 3-line or X-lime mode
;and skip if in 3-line mode

jcontinue if DSR present, else
;DSR Signal Missing Error

smove RS-232 receive buffer input ptr
;to R5~232 receive buffer output ptr
jmove RS-232 transmit buffer iaput ptr
jto R5-232 transmit buffer output ptr
sfetch top of memory im XY

;1f high byte of RS5-232 receive buffer
;base address not initialized yet,
jsubtract 1 from top of memory address
;use top of memory address to
;initimalize receive buffer base address
;same operation for traasmit buffer
;base address

;jTeset top of memory pointers from XY

188



F483
F485
F488
F4BA
F48D
F490
F492
F495
F498
F494
F49D

F49E
F&a0
F4A2

F4AS
F4AT7
FLA9
F4AB

A97F
8pODDD
A906
8D030D

.8D01DD

A%04
0OD0ODD
8p0o0DD
ADQ0D
8CAL02
60 -

86C3
84C4
6C3003

8593
A%00
§590
ASBA

F4AD DOO3

F4AF

F4B2
F4B4
FLE6
F4B3
FiBa
F4BC

F4BF
F4Cl
F4Ch
T4C6
F4CB
F4C3
F4CD
F4DO,
F4D2
F4D5

F4D8 -

F4DA
F4DC
F4DD
F4DE
F4EQ
F4E3
F4ES
F4ES
F4ER
F4EA
FREC
F4EE
F4FO

4C13F7

903
FOF9
S07B
A4B7
D003
4CLOF7

ABBY
20AFFS
AS60
85B%
20D5F3
ASBA
2009ED
A5E%
20C7ED
2013EE

8
ads0
44

A
BOSO -
2013EE
85AF
BA
DOO8
ASC3
85AE
ASCH
85AF

3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
195
3196

3197

3198
3199
3200
3zo
3202
3203
3204
3205
3206
3207
3208
1209
3210
3211
321z
3213
3214

sinitialize CIA2

’

SF483 LDA
STA
LDa
5TA
STA
£pa
ORA
STA
LbY
STY
RTS

load RAM
F49E STX

STY
JMP

;standard

’

WF4AS STA
LDA
STA
1ba
BNE

BF4AF JMP

H

BF4B2 CMP
BEQ
BCC
LpY
BNE
JHF

i
BF4BF LDX
JSR
LpA
STA
JSK
LDA
JSR
LDA
JSKR
J5SR
STA
LbAa
LSR
LSR
BCS
JSR
STA
TXA
BNE
LDA
STA
LbA
STA

20D2F5 3215 BF4FO JSR

$7F

XDDoD ;clesr aoy pending IRQ"s im ICR2
506

XDD03 ;PB2 bits 1 and 2 as outputs
XDDO01 ;set DTR andl RTS high

$04

XDbDO0

XDD00 ;set RS-232 output to high (idle)}
$00 “

X0241 ;elear ICR2 activity register
from a device

ZC3 ) sset destination address from XY_
204

(X0330) ;load RAM {pormally F4AS5)

load RAM entry

z293 ;set load/verify switch to load
$00

290 ;clear ST

ZBA ;4f current device is the keyboard (0)
BF4B2

JF713 ;indicate Illegal Device # Error
503 ;1f current device is the screen
BF4AF jindicate error

BFS533 ;1f Dot serial bus device

ZRB7 ;jand if no file name,

BF4BF . )
JF710 ;indicate File Name Missing Error
ZB9 jmove X to secondary address
SFSAF shandle load messages

560 ;set current secondary address
ZB9

SF3D5 ;perform open of serial bus device
ZBA ;let A = current devilce

SEDO9 ;send TALK on serfial bus

239 ;fetch secondary address

SEDC? ;and send on serial bus

JEEL3 ;input 2 byte on serial bus

LAE 3set 1/0 end address

290

A

A

BF530 ;4f ST doesn”t indicate & timeout (read}
JEEL13 ;input & byte om.serial bus

ZAF ;set high byte of end address
BF4FOQ ;1if E0I is not low,

2C3 suse destination address

ZAE ;as end address

ZC4 ;ditte for high byte

ZAF .

SF5D2 iprint LOAD or VERIFY
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F4F3
F4F5
F4F7
F4F9
F4FC
F4FE

F501
F504
F505
F507
F508
F509
F50B
F50C
F50E
F510
F512
F514
F516
F518
F31B
F51C
F51E
F520
F522
F524
F526
¥528
F52B
F52E
F530

F533
F534
F536

F539
F53C
F53E

F541
F544
F5&6
F549
F54B
54D
F550
F552
F554
F556
F559
F55B
F55D
F55F
F561
F562
F564
P566
F568

A9FP
2590
B590
20E1FF
D003
4C33F6

2013EE
AA
A590
LY\

4A
BOES
aa
A493
FOOC
A0OOD
D1AE
FOO8
A910
201CFE
2C
91AE
EGAE
DOO2
E6AF
2490
50CB
20EFED
2042F6
9079
4CO4F7

4A
BOO3
4C13F7

20D0F7
B0O3
4CL3F7

2017F8
E068
20AFFS
ASB?
FO03
20EART
300B
FOS5A
BODA
202CF7
FO53
BOD3
A590
2910
3
DO4A
EOQL
FO11
E003

3216
3217
neg
3219
3220
zn
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239

3240

3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275

BF4F3

i
BF501

BF51C
BFS1E

BF524

BF530

r
BF533
H
BF532

£F541

BF549

BF5356

BF55D

LPA
AND
STA
JSR
BHE
JME

JSR
TAX
LDA
LSR
18R
BCS
TXA
LDY
BEQ
LDY
oMP
BEQ
LDA
JSR
.BY
STA
1NC
BNE
ING
BIT
BVC
JSR
JSR
BCC
Jup

LSR
BCS

JSR
BCS

JSR
BCS
JSR
LDA
BEQ
Jsk
BCC
BEQ
BCS
IS’
BEQ
BCS
LDA

SEC
CPX

BEQ
CPX

$FD
290
90
SFFEL
BF501
JF633

JEEL3

290
A

A
BF4F3

z93
BF51C
$00
(ZAE),Y
BF51E
$10
SFELC
s2¢
{ZAE),Y
ZAE
BF524
ZAF

z90
BF4F3
SEDEF
SF642
BFSA9
JF704

A
BF539
JF713

SFID0
BF541
JF713

SF817
BF5SAE
SESAF
87

BF556
SF7EA
BF55D
BFSAE
BF530
SF7IC
BF3AE
BF530
90

510

BFSAE
$01
BF579
$03

;clear timeout (read) bit
;in ST

;check for Stop key
;1f depressed
;abort load

;input a byte on serigl bus

;1f Timeout {read) set in 5T

;8bort load

;1f in verify meode
;jcompare byte Tead to memory

;and get verify error upon mismatch
;skip next lpstruction

;load byte to memory

s;bunp load address

:4f oot end of file,

;repeat

;elge sent TALK on serial bus
;close serial bus

sand exit .

;indicate File Not Found Error

;1f jnput device is not 1 (cassette)
;indicate Illegal Device #

;fetch tape buffer pointer

;1f invelid, indicate Tllegal Device #
;display msgs and test buttons for read

;handle load messages
;1f file name preseat

ssearch tape for flile name

;1f no errors, continue

jexit if end of tape

jerror if not found

;since no file name, get next tape hdr
;exit 1f end of tape found

sindicate File Not Found Error

;check ST for uarecoverable read error

;and exit if so
;4f not Program Header
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F56A DODD 3276 BNE BF549
F56C A001 3277 BF56C LDY $01

FS56E B1B2 3278 LDA (ZB2),Y

F570 85C3 3279 STA ZC3 . ;jreset load address from tape buffer

F572 C8 3280 IRY

F573 B1BZ 3281 LDA (2B2),Y ;high byte also

F575 85C4 3282 STA 2C4

F577 BOO4 3283 BCS BF57D

F579 ASBY 3284 BF579 LDA ZB9

FS7B DOEF 3285 BNE BFS56C

F57D ADD3 3286 BF57D LDY $03 ;index low byre of end address

F57F BlB2Z 3287 1pa (ZB2),Y

F581 AQO1 3288 LDY $01

F583 FlB2 3289 SBC (2B2),Y ;compute length of block te load

F585 AA 3290 - TAX

F586 A004 3291 LDY 504

F588 BlB2 3292 LDA (ZB2},Y .

F584 ADOZ 3293 LDY %02 '

F58C F1B2 3294 SBC (zZB2),Y -

F58E A8 3295 TAY

F58F 18 3296 CLC

F590 8A 3297 TXA

F591 65C3 3298 ADC ZC3

F593 85AE 13299 STA ZAE ;and set end address of I/0 area
© F595 98 3300 TTA

F596 65C4 3301 ADC ZC4

F598 BSAF 3302 STA ZAF

F394 ASC3 3303 LDa zC3

F59C 85C1 3304 STA ZCl ;set tape load address

FS9E A5C4 3305 LDa zZc4 '

F5AD0 B5C2 3306 STA 2C2

F5A2 20D2F5 3307 JSR SF5D2 ;display load messages

F5AS5 204AF8 3308 JSR SF84A iload from cassette

FS5A8 24 3309 BY 524 ;skip mext instruction

F5A9 18 3310 BFS5A9 CLC sclear error flag

F3AA AGAE 3311 LDX ZAE ;exlt with end address in XY

F5AC A&AF 3312 LbY ZaF :

F5AE 60 3313 BF5AE RTS
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S

F3AF

F5B1
F5B3
F5B5
F5B8
F5BA
F5BC
F3BE
F5¢C1
F5C3
F5C5
¥5C7
F5C9
F5CC
F5CD
F5CF
F5Dl

F5D2
F5D4
F5D6
F5D8
FSDA

A59D
101E
AOOC
202FF1
ASB7
FOL5
AD17
202FF1
ALEBY
FOOC
AQOO
B1BB
20DZFF
cB
C4R7
DOFH
60

AD4Y
A593
FOO2
AQ59
4CZEFL

3315
iane
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3328
3339
3340
3341

:handle messages for a load operation

;
SF5SAF LDA
BPL
LDY
ISR
LDA
BEQ
LDY
JSR
JF5C1 LDY
BEQ
1DY
BF5C7 LDA
JSR
INY
CPY
BHE
BF5DL RTS

29D
BF5C1
50C
BF12F
ZB7
BF5DL
§17
BFL2F
787
BFSD1
$00
(Z8B),Y
SFFD2

ZEB7
BF5C7

sexit 1f in Run mode
;print SEARCHING

3if file name 1s present,

;print FOR
;1if file name is present

sprint file name

;jrepeat for all characters 1o name

H
;handle Load/Verify message

;
SF5D2 LDY
LDA
BEQ
LDY
BFSDA JMP

$49
93
BF5DA
$59
JF12B

sassume Load

jchange to Verify 1f flag is non-zero
;jdisplay message and return

192



F5DD
F5DF
F5EL
F5E2
F5E4
F5E6
F5E8
FSEA

FSED
F3EF
F5F1

F53F4
F5F6
F3F8
FS5FA
FSFC
FSFE
F600
F602

F605
F608
FG0B
F60D
F610
F6l2
F615
F617
F6la
F61C
F61F
F621
F624
F627
F629
F62B
F62E

Fo31

F633
F636
F638
F639

F634
F63D
F63F

86AE
84AF
AA
BR300
85¢1
B501
85C2
6C3203

ASEA
D003
4C13F7

€903
FOF9
SO5F
A96)
8589
A4B7
DOO3
4C10F7

20D5F3
208FF6
ASBA
200CED
ASBS
20B9ED
AQOO
Z08EFB
ASAC
20DDED
ASAD
20DDED
20D1FC
BOi6
BLAC:
20DDED
20ELFF
D007
2042F6
A900
38

60

20DBFC
DOES
20FEED

3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
an
3372
3373
3374
3375
3376
33717
3378
3379
3380
3381
3382
ases
3384
3385
3386
3387
3388
3389
33%0
3391
3392
3393
3394

s Fesr RAM

H
JF5DD

DTS

»
WF5ED
BF3F1

’
BFSF4

H
BF605

BF624

JF633

i
BF63A

BFE3F

STX
STY
TAX
LDA
STA
LbA
STA
JMP

standard

iba
BNE
JMP

cMP
BEQ
BCC
LDA
STA
LDY
BNE
JMP

JSR
JSR
LDA
JSR
LDA
JsR
LDY
JSR
Lba
JSR
LDa
JSR
JSR
BCS

JSR
JSk

JSR

SEC
RIS

JSR

JSR

to a device

ZAE jset end of I/0 area from XY
ZAF | :

34 = index to start address
Z00,X .
ZCl smove start address to 2C1/2
Z01,%
Zce

(x03;2) ;jperform Save {normally FS5ED)

‘save RAM entry

ZBA ;if current device is keyboard (0)
BFS5F4

JF713 ;indicate Illegal Device #

$03 31f current device is screen
BF5F1 ;indicate error

BFE59 ;skip if cassette

$61 ;device must be serial bus,

ZB% ;set temporary sec. adr to Qutput
Z87 ;if file pame is not present

BFG05

JF710 ;indicate File Name Missing

SF3D5 ;sperform open for serial bus device
SF68F ;print Saving + file name

ZBA ;get current device

SEDOC ;and send LISTEN on serial bus

289 ;send secondary address

SEDBY ;on serial bus

500

SFBSE ;move ptr to I/0 area into ZAC/D
ZAC

JEDDD ;send low of start address on serial
ZAD )

JEDDD ;then high byte

SFCD1 ;4f block is not finished

BFE3F

(ZAC),Y ;fetch next byte

JEDDD ;and send on serial bus

SFFEL ;check for Stop key

BF63A

SF642 ;and close serlal bus if depressed
S00

SFCDB sincrement address

BF624 ;jand Tepeat

SEDFE ;send UNLISTEN on' the serial bus
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Fb42
Fb44
F646
F648
F643
FE4D
Fo4F
F651
F654
F657
F658

F659
Fé65a
F65C

F65F
F662
Fb64
F667
T F669
F66C
F&6E
F670
F672
FE74
F676
F677
F67A
FE7C
F67F
F681
F683
F685
F687
F689
F68C
F68D
F68E

F68F
F691
F693
F695
FE938

24BY
3011
ASBA
200CED
ASBY
29EF
09E0
20E9ED
20FEED
18

60

4A
BOO3
4C13F7

20D0F7
908D
203B8F8
BO25
208FF6
A203
ASB9
2901
D002
A201
8A
206AF7
BO12
2067F8
BOOD
ASB9
2902
FOO6
A905
206AF7
24

18

60

AS9D
10FB
AQS51
202FF1
4CCLIFS

3396
3397
3398
3399
3400
3401
3502
3403
3404
3405
3406
3407
3408
3409
se
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434

3435

3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446

;close gerial bus device

»

SF642 BIT
BM1
LDA
JSR
LDA
AND
ORA
JSR

JF654 JSR

BF657 CLC
RTS

BF659 LSR
BCS
JUP

’

;save RAM

»

BF65F JSR
BCC
JSR
BCS
JSR
LDX
LbA
ARD
BNE
LpR

BF676 TXA
JSR
BCS
JSR
BCS
LDA
AND
BEQ
LDA
J5R
.BY

EF580 CLC

BF68E RIS

ZB9
BFE57
ZBA
SEDOC
ZB9
$EF
SEO
SEDB9
SEDFE

A
BFGSF
JF713

;1f secoundary address valid,

;get current device

;and send LISTEN on serial bus
;feteh secondary eddress

;strip bit &

;force bits 7-5

;send secondary addr after LISTEN
;send UNLISTEN on serial bus

;1f device 1s not casserte

;indicate Illegal Device #

to cassette

SF7D0
BF5FL
SF838
BF68E
SF68F
$03
ZB9
501
BF€76
$01

SF76A
BF6BE
SF867
BF68E
ZB9
s02
BF6BD
$05
SF76A
$24

t1handle message

’

SF68F LDA
BPL
LDY
JSR
JMP

29D
BFO6BE
§51
BF12F
JF5CL

;set tape buffer pointer in XY
sexit 1f address iovalid
;print msgs for cassette and test sense .

;priot message Saving + file name

:1f secondary address is even,
;set secondary address to 1

;write Program Header block to cassette
sexit upon error

;urite block to caspette

;again, exlt upon ervor

;if write End-0f-Tape Mark specified,

;then write special block
:skip next instruction
;indicate no errors

Saving plus file pame

sreturn if not in Direct mode
spoint to message SAVING
;Print message N

sthen print file name
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3448 ;increment real time clock
3449

F598 A200 3450 JF69B LDX $00
F69D E6AZ 3451 INC Za2 ;bump low byte
F69F D006 3452 BNE BFHATY
FbAl E6Al 3453 INC ZAl s;then middle byte upon overflow
F6A3 DOO2 3454 BNE BF6A7 -
F6AS EG6AD 3455 INC 240 ;then high byte upon overflow -
F6AT 38 3456 BF6A7 SEC
FEAR ASA? 3457 LDA ZA2 jcheck for full 24 hours
F6AA ESO1 3458 SBC §01
FOAC ASAL 3459 LDA ZAl
F6AE E%1A 3460 SBC §14A
F6B0 ASAO 3461 LDA ZAO
F6B2 E94F 3462 SBC $4F
F6B4 9006 3463 BCC BF6BC
F6B6 86A0 3464 STX ZAO syes, clear ¢lock
F6BB B6Al 3465 STX ZAl
F6BA B6A2 3466 STX zA2
F6BC ADOIBC 3467 BF6BC LDA XDCOL jread current keyboard scan line
F6BF CDOLDC 3468 CMP XDCOL
F6C2 DOF8 3469 BHE BF&BC jwalc until steady
F6C4 AA 3470 TAX
F&C5 3013 347 BMI BF6DA
F6C7 A2BD 3472 LDX $BD ;select Stop key row
F5C9 BEOODC 3473 STX XDCOQ
F6CC AEQLDC 3474 BF6CC LDX XDCOL sread colwumn
F&6CF ECOLDC 3475 CPX XDCO1
F6D2 DOF8 3476 BNE BF6CC ;wait wotil steady
F6D4 8DOODC 3477 STA XDCOO
F6D7 EB 3478 INX
F6DE D002 3479 BNE BF6DC
FoDA 8591 3480 BF6DA STA 291 ;}save scan result
F6bhC 60 3481 BF6DC RTS

3482 ;

' 3483 ;read real time elock

3484 ;
F6DD 78 3485 JF6DD SE1 ;ki11l IRQ to avold interfereace
F6DE ASA2 3486 LDA ZA2 ;Tead low byte into A
F6EC A6Al 3487 LDX ZAl ;tead middle byte into X
F6E2 A4AD 3488 LDY ZAO ;and high byre into Y

3489 ;

3490 ;set real rime clock

. 3491 ;

e 55 S 3492 JF6E4 SEI ;digable IRQ to avoid interference
F6ES BSA2 3493 STA ZA2 ;set low byte from A
FOET 86A1 3494 STX ZAl ;eet middle byte from X
FEE9 B4AD 3495 STY ZAQ ;and set high byte from ¥
F6EB 58 3496 CLI ;enable IRQ s
FEEC 60 3497 RTS .
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F6ED
FGEF
F6F1
F6F3
F6F4
F6F7
F6F9
FO6FA

FEFB
F6FD
F6FE
F700
F701
F703
F704
F706
Fro7
F709
F70A
F70C
F70D
F70F
F710
F712
F713
F715
F716

© FI19

F71B
F7LD
FI1F
F722
F723
F724
F726
¥1298
F72A
F72B

AS91
C97F
D007

20CCFF
85C6
28

60

S00A
202FF1
68

48
0930
20D2FF
68

38

60

3499
3500
3501
3502
3503
3504
3505
3506
3507
1508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
sz
3522
3523
3524
3525
3526
3527
3528
352%
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541

;test STOP key

»

WFGED LDA 291
CHP 57F
BNE BFEFA
PHP
JSR SFFCC
STA 2C6
PLP

BF6FA RIS

shandle 1/0 erroxs

t]
JF6FB LDA §$01
.BY $2C
JF6FE LDA 502
.BY $2¢C
JF701 LDA $03
.BY §2C
JF704 LDA $04
JBY $2¢C
JF707 LDA $05
.BY $2C
JE70A LDA $06
.BY §2C
JF70D LDA $07
.BY §2C
JF710 LDA $08
.BY $2C
JF713 LDA $09
PHA
JSR SEFCC
LDY $00
BIT Z9D
BVC BF729
JSR BFL2F
PLA
PEA
ORA $30
JSR SFFD2
BF729 PLA
SEC
RTS

:1f Stop key is depressed
;save flags on stack
;close files and set devices to default

;cancel keyboard queue
;restore flags

;Too Many Files
;:Flle Open

;File Not Open
:File Not Found
;Device Not Pregent
;:Kot Ioput File
;Not Cutput File
3;File Name Migsing
:Illegal Device #

;save error # on stack
sclose files and set devices to default

;if bit 6 in Direct/Run flag is set
;print message 1/0 Error

;followed by error #
;restore error number
sset error flag
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F72C A593
F72E 48
F72F 2041F8
F732 68
F733 8593
F735 B032
F737 AQ00
F739 B1B2
F738 €305
F73D FO2A
F73F €501
F741 F0O08
F743 €903
F745 FOO04
F747 €904
F749 DOE1
F74B Aa
F74C 249D
F74E 1017
F750 A063
F752 202FF1
F755 A005
F757 B1B2
F759 20D2FF
F75C C8
F73p CO015
F75F DOF6
F761 A6:2
C874 35T5T0
F766 EA
F767 18
F768 88
F769 60

3543,
2544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
567
3568
3569
3570
3571
4683
4634
3574
3575
3576
1577

;get next

SF72C

BF74B

BF757

FC872

BF767

BEF769

LDA
PHA
JSR
PLA
STA
BCS
LDY
LD4
CMP
BEQ
CMP
BEQ
CMP
BEQ

file header from cassette

z93
SF841

293
BF76%
$00
(2B2),Y
505
BF769
$01
BF74B
$03
BF74B
$04
SF72C

Z9D
BF767
$63
BFIZF
505
(ZB2},Y
SFFD2

- §15

BF757
RB:2
ETOTS

isave load/verify switch on stack
jread a block from tape

;restore load/verify flag
;exit if read error

;get first character in tape buffer
;1f code for End of Tape

;rerurn

;1f not code for Program Header

jor %7 :

;or Data Header, try nmext block

;if in direct mode,

;peint to meséage FOUND

;jand print it

sprint a file name character

jand Tepeat for
;all 21 characters

Xitfubiz ptba eija pra jid. 8.5 seconds
;filler for patch
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F764
F76C
F76F
F771
F773
F774
F776
F777
F779
F774
F77¢C
F77D
FI17F
F781
F783
F784
F786
F788
F784
F78B
F78D
F78F
F790
¥792
F794
F795
F797
F799
F794A
F79¢C
F79E
F79F
F74Al
F7A3
F745
FIA7
F7A9
F7AB
F7AD
F7AF
F7Bl
F7B3
F7BS
F7B7
F7BA
F7BC
F7BE
F7cl
FIC2
F7C3
FIC5
F7C6
F7C8
F7C9
FICB
F7CC
FICE
FICF

859E
20D0F7
905E
ASCZ
48
ASCL

ASAT
48

ASAE
48

AOBF
4920
91p2
88

DOFB
ASYE
9182

A5Cl
91B2

45€2
91B2
c8

ASAE
9182
c8

ASAF
9182

849F
AQCD
849E
AG9E
C4B7
FOOC
BLEBE
ALYF
9132
EG9E
E69F
DOEE
20D7F7
A969
85AB
206BF8

68
835AE
63
85AF

85C1
68
85c2
98
60

3579

3580 ;

3581
3582
3533
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
1631
3632
3633
3634
3635
3636
3637

;write a special block to cassette with code from A

SF76A

BF7B1

BF7A5

BF787

STA

. JSR
' BCC

LDa
PHA
LDA
PHA
LDA
PHA
LDA
PEA
LDY
LDA

3638 BFTCF RIS

29E
SF7D0
BFCF
Ze2

zc1
ZAF
ZAE
$BF
$20
(ZB2),Y

BEF781
Z8%E

(ZB2),Y

ZCt
(ZB2),Y

zc2
{ZB2},Y

ZAE
(2ZB2),Y

ZAF

(232),Y

Z9F

$00

Z9E
Z9E
ZB7

"BF7B7

(288),Y
Z9F
(ZB2),Y
29E

Z9F
BF7AS
SF7Db7
$69

ZAB
SFB6B

ZAE
ZAF

ZCl

Zc2

;5ave code from A

iset tape buffer index in XY
sexit 1f address invalid

;save 1/0 start address on stack

isave ptr to end of I/0 area on stack

sclear cassette buffer with spaces

;move routine entry cede

ilnto first byre of cassette buffer

imove pointer to I/0 area

s+ 1

jand + 2

;move pointer to emd of I/0 area into
it 3

sand + 4§

jsave index into tape buffer
sinitialize file name index

;1f not at end of file name

;move file name

;into tape buffer
;increment indexes

;and repeat
sset cassette buffer to I/0 area

;set 105 esync patterns
jwrite block to tape

jTestore ptr to beginning of 1/0 area

jTestore pointer to end of 1/0 area
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FID0
F7D2
F7D4
F7D6

F7D7
FIDA
F7DB
F70D
F?DE
F7EQ
F7E2
F7E3
F7ES
F7E7
FI7ES

F7EA
F7ED
F7EF

F7FL

F7F3
F7F5
FIF?
F7F9
FIFB
F7FD
F7FF
F801
F803
FBOS
FBO7
F809
FBOR
F80C

F8OD
FEBL0
¥812
F814
F816

A6B2
A4B3
co02
60

20D0F7

202CF7
BOLD
ADOS
849F
AQDO
B49E
C4B7
FOL0
BLEBB
ALIF
D1E2
DOE7
EG9E
E69F
AL9E
DOEC
18
60

20D0F7
E6AE
AbAG
€0co
60

iset tape buffer polnier in XT

ZB2
ZB3
502

;move X to low part of rape buffer ptr
,aud Y to high part
;set C if address invalid.

;set cassette buffer to I/0 area

3640

3641 ;

3642 SF7DC LDX
3643 LDY
1644 CPY
3545 RIS
3646 ;

3647

3648 ;

3649 SF7D7 JSR
3650 TXA
3651 STA
3652 CLC
3653 ADC
3654 STA
3655 TYA
3656 STA
3657 ADC
3658 STA
3659 RTS
3660 ;

3661 ;

3662 ;

3663 SF7EA JSR
3664 BCS
3665 LDY
3666 STY
3667 1DY
3668 STY
3669 BF7F7 CPY
3670 BEQ
3671 Lba
3672 LDY
3673 CMP
3674 BNE
3675 ING
3676 IRC
3677 LDY
3678 BNE
3679 BF80B CLC
36B0 BFBOC RIS
3681 ;

3682 ;add I to
3683 ;

3684 SFBOD JSR
3685 INC
3686 LDY
3687 CPY
3688 RTS

SF7D0
2Cl

$CO
ZAE

2c2
$00
ZAY

SF72¢C
BFBOC
$05

29F

$00

29E

ZB7
BF80B
(ZBB),Y
29F
(2B2),¥
SF7EA
Z9E

Z9F

Z9E
BF7F7

:set tape buffer address in XY
;move to I/0 start address

;add 192
;to form low part of end of I/0 area

;move high byte also

search tape for a file name

;read next file header from tape
;exit upon error

;set temporary index in tape buffer

;set temporary-index in file name
;1f at end of file name

:then name found

;get character from file name’

;and coampare to tape buffer
;1f not equal, try aext entry from tape
;jelse bump polnters

;and repeat test
sclear error flag

tape index and test for overflow

SF7D0
ZA6
a6
$Co

sget tape buffer pointer im XY
sand add 1

;set € if end of block
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F817
FBla
F81C
FElE
F821
¥824
F827
F829
F82E8

F82E
F830
FB832
F834
F836
F837

F838
FB3EB
F83C
FB3F

F841
F843
FB4S
FB4?
¥B4A
FBAD
FB4F
F850
FBS2
FBS4
FB55
¥858
F854
F85C
FBSE
F860
¥862

202EFB
FOLA
ADLB
202FF1
20DOF8
202EF8
DOF8
ADBA
4C2FF1

AS10
2401
D002
2401
18
60

202EF8B
FOF9
AOZE
DODD

AS00
8590
8593
20D7F7
2017F8
BOLF
78
AS00
85AA
85B4
85B0
859E
859F
&59C
A950
A20E
Do11

3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3i7io
ni
3712
33
3714
3715
ne

3717 ;

3718
3719
3720
3721
a2
37e3
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736

;handie messages and rest cabsette burtons for read

SF817 JSR
BEQ
LDY
BFA1E JSR
BF821 JSR
JSR
BNE
LbY
JMP

SFB2E
BF836
S1B

BFL2F
SFEDO
SFB2E
BFB21
s64

BFL12F

jtest sense line

:1f no buttons depressed,

;point to message Press Play on Tape
;and print message

;jtest Stop key

;test sense line

;and repeat if no buttons depressed
;peint to message OK

sand print

itest sense line for a button depressed on cassette

H

SF82E LDA
BIT
ENE
BIT

BF836 CLC
RIS

]
SFB38 JSR
BEQ
LDY
BNE

$10
201
BFB36
z01

SF82E
BF836
S2E

BFS1E

;set mask for sense line
itest 6510 I/0 register

;exit with Z clear if nothing depressed

telse set 2

ser mesgages and test cassette sense line for output

;test gense switches
371f no buttons depressed
;index message Press Next & Play...

;print message, test sense and return

;read a block from cassette

L]

SF841 LDA
STA
STA
JSR

SF84A JSR
BCS
SE1

LDA

STA
STA
STA
STA
STA
STA
LDA
LDX
BRE

$00
290
Z93
SF7D7
SF817
BFSGE

500
ZAA
ZB4
ZBO
29E
Z9F
z9¢
$90
SOE
BF875

;clear ST

;set load/verify switch to load

;set tape buffer to 1/0 area

shandle megs and test gense for read

;disable IRQ

iset gap

;set no sync established

;eet no speclal speed correctlon yet
sinitielize error log index for pass
;and pass 2

;set no byte available yet

seet Flag mask ’

;index for cassette read IRQ address
; JMP
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F864 ZOD7F7
F867 A914
FE69 B5AB
F86B 2038F3
FE6E BOEL
FB70 78
FB871 A982
F873 A208

FE75 AOTF
F877 8CODDC
FB874 BDODDC
F87D ADOEDC
F880 0919
F882 BDOFDC
F885 2991
F887 8DA202
F88A 20A4F0
F88D AP11DO
F890 29EF
F892 8D11D0
F855 AD1403
F898 BDOFO2
F89B AD1503
FS9E BDAOOZ
FBAL 20BDFC
F8A4 4902
F8A6 85BE
F8AB 2097FB
F8AB A501
FBAD 291F
¥BAF 8501
FBBL 85C0
F8B3 AXFF
F8B5 AOFF
F8B7 88
F8B8 DOFD
F8BA CA
FEBB DOFB
F83D 58
FSEE ADAOQ2
FBCl CD1503
FBC4 1B
F8C5 FOL5
FBC7 20DOF8
F8CA 20BCF6
FBCD 4CBEFS

3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
a7
3771
3772
3773
3774
3775
37786
3777
3778
3779
3780
3781
3782
3783
3786
3785
3786
3787
3788

;write a block to

H
SFB64
SF8&67

SF86B
BFE6E

JSR
LbA
STA
JSR
BCS
SEI
LDA
LDX

SF7D7
Slé
ZAB
SF838
BF8DC

$82
$08

cassette
f

;inftialize tape buffer pointer

;20 sync pattetrns
;test sense and display msgs for output

;mask for ICRI to honmor TBI
;IRG index for cassette write, part 1

jeommon code for cassette read & write

BF875

BF8RB5
BF8B7

JFBEE

LDY
STY

STA

STA
STA
LDX
LDY
DEY

‘BNE

DEX
BNE
CLI
LbA

BEQ
JER
JSR

JMP

$7F
XbCop
Xneon
XDCOE
§19
XDCOF
591
X02A2
SFOA4
D011l
SEF
XpO11l
X0314
X029F
X0315
X02A0
SFCED
$02
ZBE
SFBY97
201
$1F
201
ZC0o
$¥F
$FF

BFBE7
BFER5

X02A0
X0315

BFSDC
SF8b0
BF6BC
JF8BE

;clear any pending masks in ICRI
;chen ser mask for TBl

;# force load, one shot and TBl to CRAL
;te form CRBL

;and CRBL activity register
;eondition flag bit in ICR2

;disable the screen
;save standard IRQ vector

;5et new IRQ for cassette depending on X
;select phase 2

;inirialize cassette I/0 variables

jstart cassefte motor
;set tape motor interlock

;delay .3 secounds

jtest high byte of IRQ save area
;jto determine if end of 1/0

;exic 1if so

selse test Stop key
;scan keyboard
;jrepeat
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s

F8DO
FED3
FEDA
FEDG
FaDs
FEDA
FBDEB
F8Dr
FEDE
FBEL

F8E2Z
FBE4
FBE6
FBEY
FBES
FBE9
FBEB
FBEC
FBEE
FEFO
FBF2
FBT4

TRTF 7

FBF7
FBF9
FBFA
F8FC
F8FD
FBFE
F4901
F903
F305
F307
FI0A
FS0B
F90E
F911
F9l4
F917
FOlA
F91D
FOLlT
F921
FOZ3
F924
F926
F827
FS24
F928

20ELFF
18
DOOE
2093FC
38

68

68
8DALD2
60

ADOEDC
Co16
90F9
65EL
EDG4DC
84
6D07DC
8DO5BC
ADAZ02
S$DOEDC
BDa402
ADDDDC
2910
FOO09
ASF9
48
AtIs

3790 :handle Stop key

3791 ;
3792 SF8DO
3793

379L

3755

3796

3797

3798

3799 EFBDC
3800

3801 BFEE!
3802 ;

3803 ;schedule

3804
3805 SFBE2
3806
3807
3806
3809
3810

‘3811

3812
3813
3814
3815
3816
IR17
3818 B¥BF7
3819
3820
3821
3822
3823 BFSFE
3824
3825
3826
3827
3828
3§29
3830
3831
3832
3833
3834
3835
3836
3837
3838
TExe
3840
3841
3842 EFYIL
3843

JSR SFFEL
CLC

T v R

; TrET
JSit SFC9:
SEC
PLA
PLA
1na 500
STha X0240
RTS

STX ZBl
Lba ZBO
ASL A
ASL A&
CLC

ADC ZBO
CcLc

ADC ZB!
§Ta ZBl
LDa $00
BIT ZBO
BMI BF&F7

RAT &

ASL ZEBl
ROL A
ASL ZBL
ROL A

“TAX

LDA XDCO6
CMP 516
BCC BF8FE
ADC ZBl
STA XDCO4
TXA

ADC XDCO7
STA XDCOS
LDA X02A2
STA XDCOE
STA X0Z2A4
LD4 XDCOD
AND 510
BEQ BF92A
LDA »BF92A
PHA :
1T7 @F92A
PHia

JMP JFF43
CL1

RTS

during cassette operations

;test Stop key

;1f depressed, stop casscite operations

;delete own return eddress

;elear high byte of iku save area

CIiAl Timet A depending in parmeter in X

;5ave entry parameter
;get speed correction
3¢ 2
Hal
;add speed correction

;and parameter
ssave low order

31f speed corrertion ie positive
teet hieh order in &

i* 2

* 4

swait until no chance of

3TBL1 changing )

jwnile it srill must be read
;jadd low order offset to TELL
send store ie TALL

;add high order offeer to TBil
jand store in TAH]

;jset CRAYl from CRBl activity register
;and save it

;1f Flag bit ie not set,
;6et exit address on stack

;and simulate an IRQ
;else allow IRy and exit
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F92C
F92C
FO2F
F931
F932
F935
F938
FS3A
F93cC
FI3D
ES40
F943
F345
F348
FS4B
FI4E
FO4F
F951
F953
F954
F356
‘F957
F959
F95B
F95C
F95E
FI60
F962
F964
F366

F969
F96B
F9&D
F36F
F971
F973
F875
F977
F978
FI74
‘F97.C
F97E
F980
¥982
F984
F986
F988

F98B
F98D
F98F
F291
F993
F295
.F997
F999
FI9A

AEOQ7DC
AQFF
9g
EDOSDC
ECO7DC
DOF2
8681
Ah
8COEDC
8C07DC
A%19
8DOFDC
ADODDC
8DA3O2
98
E5B1
86B1
4A
66B1
4A
66B1
ASBO
18
693C
C5B1
BO4A
AE9C
FOO03
4C6OFA

ABA3
3013
A200
6930
65B0
C53B1
BO1C
E8
6926
65E0
C5B1
BO17
692C
6580
C5B1
9003
4C10FA

ASBS
FOLD
B5AE
Do19
E6A9
BOO2
C6A9
s

E913

3845 ;cassette

3846 ;

3847 WF92C =
3848 BF92C LDX
3B4S LDY
3850 TYA
3851 SBC
3852 CPX
3853 BHE
3854 STX
3855 TAX
3856 STY
3857 STY
3858 LDA
3859 STA
3860 LbA
3861 STA
3862 ° TYA
3863 SEC
. 3864 STX
3865 LSR
3866 -ROR
3867 LSR
3868 ROR
3869 LDA
3870 CLC
3871 ADC
3872 CHP
3873 BCS
3874 LDX
3875 BEQ
3876 JMP
3877 ;

3878 BF969 LDX
3879 BMI
3880 LDX
3as1 ADC
3882 ADC
3883 -~ CHP
3884 BCS
3885 IRX
3886 ADC
3887 ADC
3888 CHP
3889 BCS
3890 ADC
3891 ADC
3892 CMP
3893 BCC
3894 BF988 JMP
3895 ;

3896 BF98B LDa
3897 BEQ
3898 STA
3839 BNE
3800 BF993 INC
3501 BCS
3902 BF997 DEC
3903 BF999% SEC
3904 SBC

read IRQ routine

*

Xpco7
SFF

ADCO6
XDCO?
BF92C
ZBl

ADCOS
XDCO7
$19

XDCOF
XDCOD
X0243

ZBt
ZB1
A

ZBl
A

ZBl
ZBO

$3C
ZBl
BF24C
29¢C
BF269
JFAGD

ZA3
BF988
$00¢
$30
ZBo
2Bl
BF993

526
ZB0
ZBl
BF997
$2cC
Zp0
ZBl
BF98B
JFALOD

ZB4
BFSAC
ZAB
BFSAC
Z4a9
BF999
ZA9

$13

;get TBHI

;and complement of TBLL
;(time elapsed)

;1f hlgh byte oot steady,
;repeat

s;else save high byte

sreset TBL1 to maximm

;ditco TBHL

;force lead, one-shot and Timer B
iinto CRB1

;save ICRL

jcomplement high byte
;save low byte

;jelapsed time in A, ZB1
3/ 2

»

i/ 4
;get speed correction

3+ 240 microseconds
;1f ¢ycle shorter
;dismiss

;1f byte available

;recelve it

;test bit count and if beyond last bit,
;de end of byte

sagsume bit value of O
sadd 432 microseconds
s+ 2 * speed correction
:1f cycle shorter
srecord a 0

sassume bit value of 1
;get 584 microseconds
;H 3 * speed correction
;+1f cyele shorter
;record a 1

;get 760 ricicreccrés
s+ & * gpeed correction
;1f cycle shorter

;80 do end of byte

;1f sync established

;set erronecus bits

;for a 0, increment 0/1 balance
;for a 1, decrement 01 balance

30/1 cutoff level
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-

F99C
F99E
FoAD
F9A2
FOAL
F9A6
FOAB
FI4AA
FIAC
F9AE
F9B0
F9E3
F9BS
F987
FIBA
FI9BC
F9BE

| F9CO

F9C3
FIC5
FiC7
FIco
F9CB
FICE
F9DO
¥9D2

F9D5
FOD7
FIDY
FIDB
F90D
FIDE
FIED
POE2
FOE4
FIES
F9EB
FIE9
FI9EB
FYED
F9EF
F9FL
FIF3
¥IFS
F9F7
FIF8
FIFA
FOFC
FSFE
FAOQ
FAO2
FAO4G
Fa06
FAOS
FAQA
FAOD

FAl0
FAlL2

ESBL
6592
8592
ASAL
4901
8544
FOZB
86n7
A5B4
F022
ADA302
2901
D005
ADA4D2
DO16
AS00
85a4
8DAL402
ASA3
1030
30BF
AZA6
20E2F8
AS9B
alo) 3]
4CBCFE

AS92
FOO7
3003
C6BO
2c
EGBO
AS00
8592
E4D7
DOOF
8A
DOAO
ASA9
30BD
Cc910
9089
8596
BOBS
BA
4598
8598
ASBA
FOD2
C6A3
30c5
46D7
66BF
AZDA
20E2F8
4CBCFE

A596
FOO4

3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
3922
3923
3924
3925
1926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939
3940
3941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960

3961 .

3962
3963
3964

BF3AC

BF9BC

BF9CY

BFOD2

BFOD5

BF9DE
BFIEQ

BF9F7

i
JFA10

STA

LDA

cHP
BCC
STA
BCS
THA
EOR
STA
LDA
BEQ
DEC
BMIL
LSR
ROR
LDX
JSR
JMP

LDA
BEQ

z31
292
292
Za4
$01
ZAb
BFIDS
zn?
ZB4
BF9D2
%0243
501
BF9BC
X024
BF9D2
$00
ZAL

X0244

ZA3
BFIF7
BF988
$A6
SFBE2
Z9B
BF58B
JFEBC

292
BF9ED
BFYDE
ZBO
$2¢
ZB0
$00
292
zD7.
BFIF7

BF98B

249
BFAC
$10
EF9AC
796
BF9AC

z9B
98
ZB4
BF9D2
2A3
BF9CO
zD7
ZBF
SDA
SFBE2
JFEBC

296
BFALB

;- cycle width
;accumulated for speed correction
1£11p cycle indication

s1f first cycle,
;save bit value
;1f no synec yet
jreturn from IRQ
;1f ICRl mask

:and last CRAl mask shows no TAl flag,
sexit from IRQ

jclear cycle count
;and last CRALl mask
;:1f bit count indicates end of byte,

;go do end of byte
:schedule timer

;1f parity caleulated does mot match
;aet erromeous bit flag

vexit from IRQ

;1f second cycle, .
scheck accumulated over/under time

;8kip next instruction

sadapt speed correctlon accordingly
;reset accumulated over/under time
31f 2nd cycle = complement of cycle 1,
;include bit

:1f two O cycles
;and 0/1 balance

;at least 16 "0" cycles extra

:set sync detected

;jcalculate parity

sif no sync yet,

sexit

:decrement pending bit coumt
;after last bit, check parity
s;include bit

3in byte being read

;schedule timer
jexit frow IRQ

;if sync detected
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FAld
FAlG
FAlS
FALA
FALC

FALF
FAZ1
FA23
FA24
FA26
FA28
FA29
FAZA
FA2D
FAZF
FA3L
FA33
FA35
FA37
FA39
FA3E

© FA3D

FA3F
FA42

FAb44-

Fasb
FA4B
FA%A
FALC
FA4E
FASC
FAS3
FASS
FAS7
FA59
FASB
FASD

ASB&
FOO7
A5A3
3003
4CY97F9

46B1
AS93
38
E5B1
6580
DA
AR
20E2F8
E59C
ASB4
Doll
AS96
FO26
8548
AS00
8596
A9B1
8p0DDC
85B4
A596
8585
F003%

"A900

85B4
A901
8D0DDC
.95 3]
85BD
A548
0549
85B6
4CBCTE

3965
3%66
3967
3968
3969
3970
3971
3872
3973
3974
3975
3976
3977
3978
3979
3980
3881
3982.
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
995
9%

TeCcT

3998
3999
4000
4001

LDA

' BEQ

BFA1B

BFALF

BFALL

TRIALE

Lpa
BMI
JUFP

LSR
LDA
SEC

SBC
ADC

ASL
TAX
JSR
INC

LDA
BNE

LDA
BEQ
5TA
LDA
STA
LDA
STA
S5TA
LDA
5TA
BEQ
LDA
STA
LDA
STA
YLEZ2
STA
LDA
ORA
STA

ZB4
BFALF
ZA3
BFALF
BF997

ZBl
$93

ZBl
ZEBO
A

SF8E2
Z9¢C
ZB4
BFAGL
296
BFASD
ZA8
$00
296
$81
XDCOD
2B4
296
ZB5
BFA3)
$00
ZB4
$01
XDCOD
Z7L1
ZBD
ZAB
zZa9
ZB6

4002 BFASD JMP JFEBC

;and not yet established
jor last bit done
;8llow byte reception

scompute new speed correction value

;schedule timer
;indicate byte availsble
;1f me 1kl rlielezbirx lIrs,

;but sync detected
iset error bits
jclear sync detected
;set TAl bie

;in ICRL

;jset sync established
;move sync status

1to saved sync status

51f not detected,
;indicate sync not established

jclear TA mask in ICR1

“mave byte read

;accunulate possible errors

sexit from IRQ
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FAGQ
FAG3
FABS
FAG7
FAGA
FAGC
FAGE
FA7O
FAT2
FAT4
FA?6
FA7B
FATA
FATC
FATD
EATF
FABL
FAB4
FABG
FAS8
FASA

FABD
FABF
FAS1
FAa93
FA95
FA97
FA9Y
FA9B
FA9C
FASE
FAAD

FAA3
FAAS
FAAT
FAAS
FAAB
FAAD
FAAF
FABL
FABA
FABG
FARS
FABA
FABC
FARE
FACO
FAC2
FACA
FACH
FACS
FACB

FACE
FADL
FAD3

2087FB
859¢C
AZDA
20E2F8
ASBE
FOO02
B547
A90F
24AA
1017
ASBS
pOOC
A6BE
ca
DOOB
A908
201CFE
D004
A900
B5AA
4CBCFE

7031
Do18
ASBS
DOF5
ASB6
bOF1
A5A7
4h
ASBD
3003
9018
18
BO15
290F
85AA
CHAA
PODD
AS40
B5AA
202EFB
A900
B5AB
FODO
ASB0
83AA
DOCA
A5RB5
FOOA
A904
201CFE
AS00
4C4ATB

20D1FC
9003
4C4BFB

4004
4005
4006
4007
4008
5009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
5038
4039
4040
4041
4042
4043
4044
4045
4046
5047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063

;recelve next byte from cassette

JFAGD

BFATO

BFAS6
BFABA

’
BFASD

BFAA3

BFAAS

BFABA

BFACO

)
BFACE

JSR
STA
LDX
JSR
LDA
BEQ
STA
LDA
BIT
BPL
LDA
BNE
1DX
DEX
BNE
LDA
JSR
BNE
LDA
STA
JHP

BVS
BNE
LDA
BNE
LDA
BNE
LDA
LSR
LDA
BMI
BCC
CLC
BCS
ANRD
STA
DEC
BNE
LDA
STA
JSR
LDA
STA

SFB97
8¢
$DA
SFBE2
ZBE

BFA70

ZA7
$OF
Z8A
BFASD
ZB5
EFABE
ZBE

BFABA
$08
SFELC
BFABA
500
ZAA
JFEBC

BFACO
BFAA9
2B5
BFABA
2B6
BFABA
ZAY

A

ZBD
BFAA3
BFABA

BFABA
$OF
ZAA
ZAA
BFASA
sS40
ZAA
SFBEE
$00
ZAB

BEQ EFABA

LDA
STA
BNE
LDA
BEQ
LDA
JSR
LDA
Jup

JSR
BCC
JMFP

$BO
ZAA
BFABA
ZBS
BFACE
§04
SFELC
$00
JFB4A

SFCD1
BFADS
JFB48

;initialize cassette 1/0 variables
;indicate no byte available yet

:schedule Timer
;1f first or second phase being read,

;copy into actual phase
11f data beyond area

;end in second half

sindicate Loug Block in ST
;and exit.

;eet gap
;exit from XIRQ

;if data, go collect
;1f header, decrement couat
;1f gap and byte valid

;and oo erronecus bits

sget actual phase
sbit 7 of byte

swust correspond to header phase
;set header count

;decrement header count

;at end of header,

sset data
smove beginning of 1/0 area into ZAC/D

sclear checksun

jif 1llegal header
;eet Data After Area

:1f data, but data not valid

;eet Short Block Ervor
;and indfcate in ST

;do end of block
;if at end of area,

;set data after ares
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- FADb

FADS
FADY
FADB
FADD
FADF
FAE1
FAE3
FAES
FAE?
FAE9
FAEB
FAED
FAEF
FAF1
FAF3
FAFS
FAF7
FAFS
FAFC
FAFE
FBO1
FBO2
FBO3
FBOS -

FBOB
FBOA
FBOC
FBOE
FE10
FB13
FBL5
FB17
FBlA
FBiC
FBLE
FB20
FB22
FB24
FB26
FB28,
FBZA
FB2C
FB2ZD .
FR2F
FB3l
FB33
FB35
FB38
FB3A
FB3C
FB3E
FB3F
FB4l
FB43
FB46
FB4E
FB4A

ABAT
CA
FO2D
A593
FOOC
A0OQ
ASBD
DlAC
FO04
A901
85B6
ASB6
FO4B
A23D
E49E
903E
AGIE
ASAD
9D0101
ASAC
900001
EB

E8
869E
“C3AFB

ABIF
E49E
FQ3 !
ASAC
D000
DOZE
ASAD
pRO101
D027
EG9F
EG9F
A593
FOOB
ASBD
A00D
DLAC
FO17
cB
84B6
ASB6
F0O07
A910
201CFE
D009
AS593
Doos
A8
ASBD
9tAC
20DBFC
D043
A98B0
85AA

4064 ;
4065 BFAD6

-4066

4067

4068

4069

4070

4071

4072

4073

4074

4075

4076 BFAEB
4077

4078

4079

4080

4081

4082

4083

4084

4085

4086

4087

4088

4089

4090 ;
4091 BFBO8
4092

LCes

4094

4095

4096

4097

4098

4099

4100

4101

4102

4103

4104

4105

4106

4107

4108

4108

4110 BFBR2F
4111

4112 BFB33
4113

4114

4115 BFB3A
4116
4117
4118
4119
4120 BFB4I
4121

4122 JFBAB
4123 JFBAA

LDX
DEX
BEQ
LDA
BEQ
LDY
LDA
CMP
BEQ
LDA
STA
LDA
BEQ
LDX
cPx
BCC
LbX
LDA
STA
1DA
STA
INZ
1IN
§TX,
JMp

LDX
CPX

ZA7

BFBO8
293
BFAEB
$00

ZBD
(ZAC),Y
BFAEB
$01

ZB6

Z86
BFB3A
$3D

Z9E
BFE33
Z9E

ZAD
XOLOO41,X
ZAC
X0100,X

Z9E
BFE3A

Z9F
Z9E

TECTEFF4:

ipa
CMP
BNE
LDA
CMP
BNE
INC
INC

LDA

. STA

JSR
ENE
LDA
STA

ZAC
X0100,X
BFB43
ZAD
X0L00+1,X
BFB43

29¥

Z9F

Z93

EFB2F
ZBD

$00

(ZAC) ,Y
BFB43

2ED
(ZAC),Y
SFCDB
BFESB
$80

ZAA

34f actual phage = 1
;do error correction

;1f Verify pass
jcompare byte to curreat character

;set error flag upon mismatch
31f erxrors

;and error log table is not at maximum

sstore pointer into error log table

jset new error log index

;1f pass 2 error log index at maximum,
{no correction possible

;else

scheck for match in error log table

;1f so, bump pass 2 error log index

;1f Verify pass

jcompare byte to current character
;set error if not equal

31f srill sn error
;set Unrecoverable Read Error inm ST

;1f Load,

;Etore byte
jincrement address
;and exirc

;set data after area
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FB4C
FB4D
FBAF
FB52
FB55
FB57
FB58
FB5SA
FB5C
FB5E
FB6O
FB6Z
FB64
FB66
FB68
FBGEB
FRGE
FB70
FB72
FB74
FB76
FB78
FB7B
FB7E
FBBD
FR82
FB34
FBB6
FB38
FBEB

78
A201
BEODDC
AFODDC
ABBE
ca
3002
B6BE
CHA7
FOO8
AS9E
po27
8SBE
¥023
2093FC
206BEFB
AO0O
B4ABR
BlAC
45AB
B3AB
20DBFC
20D1FC
90F2
ASAB
45BD
FOO05
A920
201CFE
4CBCFE

4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152

BFBSC

BFBGS

BFB72

SE1
Lox
STX
LDX
LDX
DEX

BEG
LDA
JSH

4153 BFBSB JMP

$0l
XDCOD
XDCoD
ZBE

BFBSC
ZBE
ZAT
BFEG8
Z9E
BFBSB
ZBE
BFREB
5FC93
SFBBE
$00
ZAB
{ZAC),Y
ZAB
ZAB
SFCDB
SFCD1
BFB72
ZAB
ZBD
BFBEEB
$20
SFELC
JFEBC

;clear TA mask from ICRI

;1f phage 1 or 2

;decrement phase
;decrement actual phase
;if not end of block

;and no errors encountered
iskip phase

31f end of block,

iswitch from cassette to default IRQ
;move beginning of 1/0 area into ZAC/D
jclear checksum value

jcotpute checksum

;bump address .
scheck for end of dlock

;1f computed checksum does not match,

sBet Checksum Error in ST
jreturn from IRQ
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FBBE
FE9C
FB92
FBS4
FB96

FB97
FB9Y
FE9B
FBID
FBSF
FBAl
FBA3
FBAS

FBAG
FBAB
FBAY
FBAB
FBAD
FBAF
FBBl
FBB4
FBE7
FEBA
FBEC
FBBF
FBC1
FEC3
FBCS
FBC?

A5C2
85AD
ASCL
85AC
60

A908
85A3
AS00
8544
8548
8598
8549
60

ASBD
44
A960
9002
(A9BO
A200
8D06DC
8EO7DC
ADODDC
4919
8DOFDC
AS01
4908
8501
2908
- 60

4155
4156
4157
4158
4159
4160
4161

4162 ;
sinitialize cassette read/write variables

4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189

- 4190

4191

;move save/load address fnto ZAC/D

SFBSE LDa
STA
LDA
5Ta
RTS

E]

SFB97 LDA
STA
LDA
STA
STA
STA
STA
RTS

schedule

1 e s

> -
SFBEA6 LDA
LSR
LDA
BCC
SFEAD LDA
BFEAF LDX
SFBBl STA
STX
LDA
LDA
STa
LDA
EOR
STa
ARD
RTS

Zc2
ZAD
ZC1
ZAC

$08
ZA3
$00
ZAG
ZA8
Z93
za9

;move high byte of save/load pointer

;then low byte

;set bit count

;clear cycle count

iclear byte start cycle 1
;¢lear parity bit

jclear byte start cycle 2

ICR]1 Timer B and invert casserte write line

ZBD
A
$60
BFEAF
$BO
$00
XDCO6
Xpco7
XDCOoD
519
XDCOF
201
$08
201
$08

je@ove bit O of current character into C
;start with value for a O

;4f 2 1 to be sent, set valuye for a 1

;TBL]l Ber to O
;TBHL set to $60/$B0

;force load, ome-shor and Timer B
jinto CRBI1

sinvert polarity of cassette write bit

jindicate polarity in A and Z
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4193 ;IRQ routine for cassette write, part 2 {at FBCD)

4194 ; .
4195 ;used for byte start cycle and each half cycle per data bit
4196 ;
FBC8 38 4197 BFBCE SEC
FBCY9 66B6 4198 ROR ZB6 ;set curreat byte pointer => 32K
FECE 303C 4199 BMI BFCOS ; JMP
"FBCD ASA8 4200 WPBCD LDA ZAS ;1f byte start cycle 1
FBCF D012 4201 BNE BFBE3J
FBD1 AS10 4202 LDA $10
FED3 A201 4203 1DX $01 ;set AX to 272 .
FBDS 20B1FB 4204 JSR SFBBL ;invert output and schedule timer
FBDS DOZF 4205 BNE BFCO9 ;1f output 1s zero again
FBDA EGAB 4206 INC ZAB ;indicate cycle 1 finished
PBDC ASB6 4207 LbA ZB6 ;if current byte pointer =3 32K
FBDE 1029 4208 BPL BFCO%
FBED 4C57FC &209 JMp JFC57 ;svitch to other cassette write IRQ
4210 ;
FEE3 ASAY 4211 BFEE3 LDA ZA9 ;1f byte stert cycle 2
FEES DOO% 4212 BNE BFBFO
FEE7 20ADFB 4213 JSR SFBAD ;invert output and schedule timer
FBEA DO1D 4214 BNE BFCO9 ;1f output 1s zero agaln
FBEC EGA9 4215 INC 249 ;increment count for 2 cyeles per bit
FREE D019 4216 BNE BFCO9
PEF0 20A6FB 4217 BFBFO JSR SFBA6 ;invert output and schedule timer
FBF3 DOl4 4218 ENE BFCO% ;1f output is zero again
PBFS ASA4 4219 LDA ZA4
FRF7 4901 4220 EOR $01 ;increment count for 2 cycles per bit
FEFS 85A4 4221 STA ZA&
FRFB FOOF 4222 BEQ BFCOC ;if cycle ip complete
FBFD ASBD %223 LbA ZEBD
FBFF 4901 4224 EOR $01 ;invert dats bit for next cycle
-FCO1 B5BD 4225 STA ZBD
FCO3 2901 4226 AND $01 ;add bit
FCO5 459B 4227 EOR Z9B ;to parity
_FCO7 859B 4228 STA Z9B
FCO9% 4CBCFE 4229 BFC09 JMP JFEBC ;and exit IRQ
4230 ;
FCOC 468D 4231 BFCOC LSR ZBD :1f 2 cycles done,
FCOE CEA3 4232 DEC ZA3 ;decrement bit count
FC10 AS5A3 4233 LDA ZA3
FC12 FO3A 4234 BEQ BFCAE jafter byte, send parity bit
FC14 10F3 4235 EPL BFCO9 sduring byte, send next bit
FCl6 2097FB 4236 BFCl6 JSR SFR®7 :at end of byte, reset variables
FC19 58 4237 CLI ;allow IRQ
FClA ASAS 4238 LDA ZAS :4f block header count
FCIC FOl12 4239 BEQ BFC20 ;not zeTo
FCLE A200 4240 LDX 500
FC20 86D7 4241 STX ZD7 ;clear checksum
PC22 CHAS 4242 DEC ZAS sdecrement header count
FC24 AGRBE 4243 LDX ZBE
FCZ6 E00Z 4244 CPX $02 :if phase 2
FC28 DOO2 4245 BNE BFCZC
FC2ZA 0580 4246 ORA S$BO ;add 128 to count
. FC2C 85BD 4247 BFC2C STA ZBD ;and send count as data for header
FC2E DODY 4248 BNE BFCO9 sreturn from IRQ
FC30 20D1FC 4249 BFC3D JSR SFCD1 :1f end of data reached
FC33 900a 4250 BCC BFC3F ;do next byce
FC35 D091 4251 BNE BFBCS ;Af beyond, waste time
FC37 E6AD 4252 INC ZAD ;4f at end, set pointer beyond end
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FC39 a5D7
FC3B 858D
FC3D BOCA
FC3F AOOO
FC&4t- BLAC
FC43 853D
FC45 4507
FC47 85D7
FC49 20DBFC
FC4C DOBE
FC4E ASDB
FC50 4901
FC52 85BD
FC54 4CBCFE

FC57 C6BE
FC59 D003
FC5B 20CAFC
FCSE 4950
FC60 8547
FC62 A208
FCE4 78
FC65 20BDFC
FC68 DOEA

4253
4254
eIl
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276

BFC3F

BFC4E

BFCS54

JFC57

BFCSE

LA
STA
kel
LDy
LDA
STA
EOR
STA
JSR
BNE
LDa
EOR
STA
JMp

DEC
BNE
JSR
LDA
STA
LDX
SEI
JSR
BNE

7
ZBD
TILCCE
$00
(2AC),Y
ZBD
b7
D7
SFCDE
BFCO9
Z9B
$01
ZBD
JFEBC

ZBE
BFCSE
SFCCA
$50
ZA7
308

SFCED
BFC54

;get checksum
;and send it

‘return from IRQ

;get next byre to write
;and move tao output character buffer
;ecompute checksum

;advance address
sreturn from IRG

;Bet parity bit

;igvers {t

jput into cutput buffer
;return from IRQ

;decrement phase

;if phase is O

;Stop cassette cperations
iset § cycles per syac to 40

;set IRQ vector
;for cassette write, part 1
;jreturn frow IRQ
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FC6A
FC6C
FCGF
FC71
FC73
FC75
FC78
FC7A
FC7C
FC7E
FCB1
FC82
FCB4
FCB6
¥C83
FC8B
FCED
FCBF
FC9l

FC93
FCYH4
FCY95
FC9E
FCIA
FC9D
FCAQ

A978
20AFFB
DOE3
CBA7
DODF
2097FB
C6AB
10D8
A20A
20BDFC
58
EGAB
ASBE
FO30
208EFB
A209
B6AD
86B6
D083

08

78
AD11DO
0910
8D11D0
20CAFC
ASTF

FCA2 BDODDC

FCAS
FCa8
FCAB
FCAD
FCBO
FCB3
FCB6
FCB7

20DDFD
ADAODZ
FOO9
8p1503
ADIFO2
8D1403
2%

60

4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319

1IRQ routine for casserte write, part 1

sentered for each block copy and for end of block

WFC6A LDA
J5R
BNE
DEC
BNE
JSR
DEC
BPL
LDX
JSR
CLI
INC
LDA
BEQ
JSR
LDX
STX
STX
ENE

»

SFCY3 PHP
SEI
LDA
ORA
STA
JSR
LDA
STA
JSR
LbA
BEQ
STA
LDA
STA

BFCB6 PLP
RTS

$78
BFBAF
BFC54
ZA?
BFCS4
SFBR97
ZAB
BFC54
50A
SFCED

ZAB
ZBE
BFCB8
SFBEE
509
ZAS
ZB6
BFCL6

xD0l1l
510

¥DoLl
SFCCA
$7F

XDCOD
SFDDD
X02a0
BFCBE
%0315
X029F
X0314

;invert output and schedule Timer,
;1f cutput is zero again

;decTement cycle count per sync
;when zero,

;reset cassette read/write variables
;decrement sync count per block

;if negative, )

;set IRQ vector

;to other cassette write routine
;enable IRQ

;syne count set to 0

s1f phase = 0

;g0 terminate

;move start of I/D area to curreat addr

;set block header count
;and curreat byte peinter
;go wrlite block

switeh from cassette IRQ to default IRQ

ssave flags
;disable IRQ

;make screen visible again

;stop cassette motor

;clear mask for all IRQ"s ia ICR1
;reset TAl to 1/60 of 3 second

:restore standard IRQ vector

;restore flags
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FCBE
FCBR

FCBD
FCCo
FCC3
FCC6
FCCo

FCCA
FCCC
FCCE
FCDO

FCD1
FCD2
FCD4
FCDé
FCD8
FCDA

FCDB
FCDD
FCDF
FCE1

2093FC
FO97

EDS3FD
801403
BD94FD
8D1503
60

AS01
0920
8501
60

38
ASAC
ESAE
ASAD
ESAF
60

E6AC
D002
EGAD
60

4321
4322
4323
4324

jterminate cassette I1/0

» -
BFCBS JSR SFC93 ;switeh from cassette to default IRG
BEQ BFC54 jreturn from IRQ

4325 ;

4326
4327
4328
4329
%330
4331
4332

»
iset IRQ vector depending upon X.

H
SFCBD LDA TFD9B-8,X :move low byte of addregs

. STA X0314 iloto low byte of IRQ vector
LDA TFD9E-7,X ;then do high byte
STA X0315
RTS

4333 ;

4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355

’
»6top cassette motor

H
SFCCA LDA 201

ORA $20 iset bit 5 high in 6510 1/0 register -
STA 201 ito Btop cassette motor e
RTS

;compare ZAC/D with ZAE/F

SFCDL SEC
LDA ZAC
SBC ZAE ;compare low parts
LDA ZAD
SBC ZAF ;then higp parts
RIS ;€ 1s clear when ZAC/D is low

2
;increment ZAC/D

H]
SFCPB INC ZAC ;increment low
BNE BFCEl
- INC ZAD ithen high when necessary
BFCELl RTS
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FCEZ
FCE4
FCES
FCE6
FCEY
FCEA
FCEC

FCEF
FCF2
FCFS
FCFB
FCFB
FCFE
FCFF

FDO2
FDO4
FDO7
FDOA
FDOC
FDOD
FDOF

FD10

A2FF
78

94

Dg
2002FD
D03
6C0080

BE16D0
20A3FD
2050FD
2015FD
205BFF
58

6C0040

A205
BDOFFD
Bp0O380
DOO3

DOF5
60

c3iczcop

4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373
6374
4375
4376
4377
4378
4379
4380
4381
4382
4383
4384
4385
4386
4387

;Reset routine

H
WFCE2 LDX SFF

SEX ;disable IRQ

TXS ;set stack pointer

CLD ;clear decimal mode

JSR SFDO2 ;test for a cartridge

BNE BFCEF

JMP (X8000) ;1f found, execute cartridge Reset
BFCEF STX XDO16 ;clear RES bit in video ehip

JSBR SFDA3 ;jinitialize I/0 devices

JSR SFD50 ;initialize memory pointers

JSR SFD15 jrestore I/0 vectors

JSR JFF53B ;indtialize screer and keyboard

CLI jenable IRQ

JHP (XA000) s;begin execurion
H
;check for the presence of a cartridge
H
SFDO2 LDX 405 ;eet length of key -

BFDO4 LDA TFD10-1,X ;compare table contents
CMP X8OC4-1,X ;to cariridge coutents

BNE BFDOF iexic with Z clear vpon mismareh
DEX
ENE BFDOD4 ;jrepeat for 5 characters

BFDOF RTS ;Z set upon match
: .
jeartridge key for sutostart and warm start possibilities

;
TFDL0 .BY “C+$80,7B+$80, "MH$80,°8,°0
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FD15
FD17
FD19

FD1A
FDLC
FDLE
FD20
FD23
FD25
FD27
FD2%
FD2C
FD2D
FD2¥

FD30
FD32
FD34
FD36
FD38
FD3A
FD3C
FD3E
FD40
FD42
D44
FD46
FD48
FD4A
FD&C
FD4E

4230
AOFD
18

B6C3
B4csL
AOLF
B91403
BOO2
B1C3
91€3
991403
88
10F1
60

31EA
66FE
47FE
4AF3
91F2
OEF2
50F2
33F3
57F1
Carl
EDF6
3EF1
2FF3
66FE
ASF4
EDFS

4389
4390
4391
4392
4393

jTestore I/0 vectors

’

SFD15 LDX {TF¥D30 ;set XY to standard table
1DY >TFD30 *
CLC ;clear carry to use XY address

4394

4395
4396
4397
4398
4399
4400
4401
5402
4403
L5604
4405
4406
4507
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4526

;set 1/0 vectors depending on XY

i

L
JFD1A STX ZC3 ;astore XY in temporary polnter
STY ZC4 -
LDY SIF ;set count for move
BFD20 LDA X0314,¥
BCS BFD27 ;1f carry set, don"t fetch from XY addr

LDa {2€3),Y ;move one byte
BFD27 STA (2CH),Y
$TA X0314,Y ;to 1/0 vector

DEY
BPL BFD20 ;Tepeat for 32 bytes N
RTS . L

:vectors for Operating System at $0314-0333

¥
TFD30 .W WEA31 ;IRQ
.W WFE66 1 BRK
W WFE4L7 3 NML
W WF34A ;OPEN
W WF291 ;CLOSE
W WF20E ;set input device
W WF250 ;set output device
W OWF333 ;Testore I/0
W WFL57 sinput
W WFlCa ;output
.W WF6ED ;jtest Stop key
.W WFL3E jEet
W WF32F sabort 1/0
.W WFE6b6 ;unused (BRK)
W WF4AS ;load RAM
.W WF5ED ;save RAM

e



4428 ;inltialize memory pointers

4429
FD50 A900 4430 SFD50 1LDA SO0
FDSZ A8 4431 TAY
FD53 990200 4432 BFD33 STA Z0Z.Y ;clear page ¢
FD56 990002 4433 $TA %0200, ;page 2
FD59 990003 4434 STA X0300,Y jand page 3
FD5C C8 4435 INY
FLST DOF4 4436 ENE BFD53
FDSF A23C 4437 LDX $3C
FD61 A003 4438 LDY 503
FD63 B6BR2 4439 STX ZB2 ;sel tape buffer pointer
FD65 B4B3 4440 STY ZB3 :
FD67 AB L4641 TAY
FDGE AS03 L4472 LDha 503
FD6a B5C2Z 4443 STA 2C2 ,initiaiize page tor RAN rest
FD6C E6CT 4444 BFDEC INC ZC2 ;eontinue RAM Lest Of next @Wemory page
FD6E BLC1 4445 BFDEE LDA {ZC1),¥
FD70 AA 4446 TaX ;6ave RAM contents
FO71 A955 4447 LDA §55
FD73 91C1 4448 STA (ZC1),Y
FD75 DIC1 4449 cMP (ZC1),%
FD77 DOOF L4550 BKE BFD38 11f §$55 not’t read back, then end of RAM
FD79 24 4451 ROL A
FB74 91CY 4452 STA (ZC1),Y
FD7C D1C1 4453 CMP (2C1),Y
¥D7E D008 4454 T BFD8S ;4f SA6 not read hack, then end of Ran
FDBD BA 4455 TXA
FDS1 91Cl 4456 €18 (ZC1),Y jelse reptore originzl conteats
FD83 8 4457 INY ;bump addreess
FD84 DOEE8 4458 BNE BFD6L ;continue on same page if no: overilow
FD8E& FOE&L 4459 BEQ BFDGC ;else continue test on next page
FD28 98 4460 BFDES TYA
FDB9 AA 4461 TAX
FDEA ALC2 4462 Loy zc:2
FD8C 18 4463 CLC
FDBD 202DFE 4464 JSR JFEZD ;set top of memory pointer from X
FD90 A908 4465 LDA $08
FD92 8DB202 4466 STA X0282 ;set bottom of memory pointer
FDOS A904 4467 1DA §04 :
FDS7 8DB8B02 4468 5TA X0288 iset s berzy i hcck fens
FDoA 60 4469 RTS
4470
5471 ;IRQ vectors
4472 5 -
FD9B GAFC 4473 TFDSB .W WFCBA ;X=508, cassette write routioe, part |
FD9D CDFB 4474 .¥W WFBLD 1A=504 cassette write routine, part I
FDYF 31EA 4475 LW WEA3L ;¥=30C standard IRQ Toutine .
FDAL 2CF9 4476 WOOWFSZC ;¥=S0L cassette read routine
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FDA3
FDAS
FDAB
¥DAB
FDAZ
FDBO
FDB3
FDB6
FDB9
FDBC
FDBE
FDC1
FDC4
FDC7
FDC8
FDCB
FDCD
FDDO
FDD2
FOD5
FDD?
FDD3
FDUB

FDDD
FDEO
FDE2
FDE4
FDE?
FDES

FDEC
FDEE
FDF1
FDF3
FDF6

FDF9
FDFB
FDFD
FDFF

FEOO
FEO2
FEO4
FEQ6

AYTF
8D0PDC
EpODDD
8D00DC
A908
8DOEDC
&DO0EDD
BDCOFDC
3DOFLD
A200
8E02DC
8EC3DD
8E18D4
[or:%
8E02DC
A907
8DOODD
A93F
BDO2DD
ASE7
8501
A92F
8500

ADAGO2
FODA
A925
8004DC
A940
4CF3FD

4995
8D04DC
AS42

8D05DC
4LC6EFF

8587
86BE
84BC
60

3588
86BA
84B9

4478 ;initialize 1/0 devices

"4479

4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4450
4491
4492
4493
4494

4495 .

4496
4497
4498
4499
4500
4501
4503
4503
4504
4505
4506
4507
4508
4309
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4523
4524
4525
4526
4527
4528
4529
4530
4531

»

SFDA3 LDA
5Ta
STA
5TA
LDA
STA
STA
STA
STA
LDX

5TA

$7F

XDCOD
XpDoD
Xpeoo
508

XDCOE
XDDOE
XDCOF
XDDOF
500

XDpCo3
XDDO3
XD418

XDCO2
$07
D00
$3r
XDpo2
$E7
z01
$2F
Z00

;clear all mask bits in ICRIL

;and in ICR2
iser PAL te SFF

;one~shot mwode im CRAIL
;and CRA2
;and CRBI1
;and CRB2

;DDRBL1 set to all inputs
;DDRB2 set to all inputs
3kill volume In $ID chip

. ;DDRALl set to all outputs

;PAZ birs 0-2 set high
;DDRA2 bdits 0-5 set to outputs
;initialize 6510 1/0 register

;and 6510 data direction Tegister

H
sinitialize TAL1/TAHL for 1/60 of a second

SFDDD LDA
BEQ
LDA
STA
LDA
Jurp

BFDEC LDA
STA

' LDA
JFDF3 5TA
JMP

H
H
H
JFDF9 STA
STX
STY
RIS

%0246
BFDEC
$25
XDCO4
$40
JFDE3

$95
XDCo4
$42
XDCO5
JFF6E

ZB7
ZEB
ZBC

31f this 1is an Intl. machine,

;use Intl value for 1/60 second delay
:and store in TALL

shigh byte of value

;go set high byte of timer

;since this is U5 machine, use US value
;for 1/60 second to set TALL

shigh byre of value

;set TAHL

;g0 set CRAl for continucus timer IRQ s

initialize file name parameters

;sert § of characters in file name
;set address of file name
3+ high byte ’

>
sinitialize file parameters

JFEQO STA
STX
STY
RIS

ZB8
ZBA
ZB%

;set logical filﬁ
;set current device
;set secondary address



N

FEO7
FEO9
FEOB
FEOD
FE1D

.FE11

FE13
FEL6
FE17

FE18

FElA

FEIC
FE1E
FEZ20

FE21
FE24

FEZ5
FE27
FE2A
FE2D
FE30
FE33

FE34
FE36
FE39
FE3C
FE3F
FE42

ASBA
c902
DOOD
AD9702
48
A900
8D9702
68

60

859D

AS90

0590
8590
60

8D8502
60

9006
AE8302
ACB402
BEB302
8CB402
60

8006
AEB102
ACB202
8EB102
8CB202
60

4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
4571
4572
4573
5574

4575

4576
4577
4578
4579
4580

;read 1/0 status word

i

JFEQO7 LDA ZBA
CMP 502 11f RS-232 device,
BNE BFELA
LDA X0297 sread RS-232 Sratus Reglster
PHA .
LDA $00 .
STA X0297 jthen clear R$5-232 Status Register
PLA ;end restore original coptents 1o A
RTS

H

;control kernal messages

H

JFEL18 STA Z9D ;set direct/run mode ($80/$00)

»

jread ST

H

BFELA LDA Z%0 jfeteh current St

; .

;8dd A to current ST

SFE1C ORA 290 ;add existing bits to A
STA 290 sand store new ST
RTS

H

:6et timeout on serial bus

H

JFE21 STA X0285 ;serial bus timeouwt flag (not used)
RTS

4

;jread/set top of memory

H .

JFE2Z5 BCC JFEZD ;1f carry 1s clear, set poloters from XY

SFE27 LDX X0283 ;else fetch top of memory into XY
LDY X0284

JFE2D $TX X0283 ;set top of memory from X
STY X0284 ;and high byte from ¥
RTS .

H

;read/set bottom of memory

: .

JFE34 BCC BFE3C ;1f carry is clear, set pointer from XY
LDX X0281 ;else fetch bottom of memory into XY
LDY X0282

BFE3C STX X028l ;set low byte bottom of memory from X
STY X0282 ;and high byte from Y
RTS



FE43
FE44

FELT7
FE48
FE49
FE4A
FE4B
FE&4C
‘'FE4E
" FES1
FESS
FE56
FES9
FE5B

FESE
FES1
FEb64

FE66
FE69
FE6C
FE6F

78
6C1803

48
Ba

48

98

48
A9TF
8D0ODDD
ACODDD
301¢C
2002FD
DoQ3
6C0280

20BCF6
20ELFF
DOOC

2015FD
20A3FD
2018E5
6C02A0

4582
4583
4584
4585

4586 ;
;standard NMI routine

4587
4588
4589
4590
4591
4592
4593
4594
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606
4607
4608
4609
4610
4611

;NMI entry

WFE43 SEI
JMP (X0318)

i
WFE47 PHA
TXA
PHA
TYa
PHA
LDA $7F
STA XDDOD
LDY XDDOD
BMI BFE72
JSR $FDO2
BNE BFESE
JMP (X8002)

i

BFESE JSR BF6BC
JSR SFFEl
BNE BFE72

H
1BRK routine

WFE66 JSR SFDL5
JSR SFDA3
JSR SES18
JMP (X3002)

;perform WMI (normally FE47)

;save A on stack
;save X on stack
;save Y‘on stack
;elear ICR2 IRQ mask bits .

;if no IRQ s were present _,
;check for a cartridge o
;if cartridge present,

;perform cartridge warm start

;ecan the keyboard
;check for Stop key
;and drop thru to BRK if depressed

jrestore I/0 vectors
;inttialize 1/0 devices
jinitialize screen and keyboard
;perform warm start

219



("

FE72
FE73
FE76
FE77
FE7$
FE7B
FE7E
FEBO
FE82
FE&5
FES8
FESB
FEBC
FEBE
FE90
FE92
FE94
FE97

FE9A
FE9D
FEAQ

FEA3

FEBC

FEBE
FEEF
FECOD
FEC1

98
2DA102
AA
2501
FO28
ADOODD
29FB
0585
8D0ODD
ADALQ2
8p0DDD
BA
2912
FOOD
2902
FOO&
20D6FE
4CYDFE

2007FF
20BEEE
4CBSFE

A
2902
FOO6
20D6FE
4CBGFE

8A
2910
FOO3
2007FF
ADA102
8DODDD
68

AZ

68

AA

68

40

4613 ;internal

4614 ;

4615 BFETZ TYA

4616
4617
4618
4619
4620
4621
45622
4623
4624
45625
4626
4627
4628
5629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
46353
4654
4655

»
BFE9A
BFESD

i

BFEA3

AND
TAX
AND
BEQ
Lba
AND
ORA
STA
LDA
ST
TA
AND
BEQ
AND
BEQ
JSR
JMP

JSR
JSR
JMP

TXA

ML

X02A1

5§01
BFEA3
XDbp0o
$FB
2B5
XDbDO0
X024l
XDDop

$12
BFE9D
$02

BFE9A
SFED6
BFESD

SFFO7
SEEEB
JFEBS

AND 502

BEQ
JSR

" e

BFEAE

JFEB6

JFEBC

TXA
AND
BEQ
ISR
LDA
STA
PLA
TAY
PLA
TAX
FLA
RTI

BFEAE
SFED6
JFEBG

510
JFEB6
SFFO7
X0241
XDDOD

;get ICRZ
;mask with ICRZ activity reglster
;5ave results

;1f transmitting
;clear R$-232 output data line

;jand add bic to be transmitted
;and gend it

tmee ICR2 activiry regilsater

;to set ICR2

;1f not receiving/waiting receiver edge,
;send next bit on serial bus

31f not receiving,
sinput next bit om R5-232
:then send next bit on R5-232 bus

jechedule TBZ using baud rate facror
;send next bit oo RS-232
sexit from NMI

;1f receiving data,
iinput next bit on RS-232, schedule TB2
;exit from MMI

;1f waiting for recelver edge,
;schedule TB2 using baud rate factor
juse ICR2 activity register

sto set ICR2

;jrestore Y
jrestore X

jTestore A
;and return from NMI



FEC2
FEC4
FECH
FECB
FECA
FECC
FECE
FEDD
FEDZ
FED4

FED®
FED%
FEDB
FEDD
FEEO
FEE2
FEES
FEES
FEEB
FEEE
FEF1
FEF3
FEF6
FEFS
FEFC
FEFE
FFOL
FFO4

FFO7
FFOA
FFOD
FFl0
FF13

FF15.

FF18
FFlA
FF1D
FF20
FF22
FF25
FF28
FF2B
FF2D

ciz7
3E1A
C511
740E
EDOC
4506

'F0O02

4601
BS0O
7100

ADOLDD
2901
8547
ADOSDD
E91C
6D9302
EDC6DD
ADOTDD
609402

8DO7DD

A911

SDOFDD
ADALO2
BpODDD
A9FF

8DO6DD
8pa70D
4C59EF

ADY502
8DO6DD
AD9602
8007DD
4911
8DOFDD
A912
4DA102
BDAL102
A9FF
8DO&DD
8DOTDD
AE9802
B6AS
60

4657
4658
4659

4661
4662
4663
4664
4665
4666
4667
4668
4669
4670

4671 ;
iiloput mext bit
4673
SFED6 LDA XDDO1

4672

4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4634
4685
4686
4687
4688
4689
4690
4691
4692
4693
4634
4695
4696
4697
4698
4699
4700
4701
4702
4703
4704
4705
4706
&707
4708
4709

W
W
W
W
W
W
W
W
W
W

AND
STA
LDA
SBC
ADC
STA
Lba
ADC
STA
LDA
STA
LDA
STA
LbA
STA
STA
JMP

schedule

FFO7 LDA

5TA
LDA
STA
LDA
STA
LDA
EOR
STA
LDA
STA
STA
LDX
5TX
RIS

$27¢C1
$1A3E
§11¢5
SOE74
$OCED
$0645
$02F0
80146
$00B8
$0071

501

ZA7

XpDO6
$1C

X0299
XDPo6
XDBO7
x0294
Xopo7
$I1

XDDOF
X024l
XDDOD
$FF

XDDO6
XDDo7
JEF5%

TB2 using

X0295

XDDO6

X0296
IDDO7
511
XDDOF
8512
X02al
X02A1
S$FF
XDDO6
XDDO?
X0298
ZAS

jtable of baud rate factors based upon. -
;{{clock frequency/baud rate/2)-100)

;this table applies
L5660 ;

to US machine cleck freiﬁegsy

;50 baud
:715

;110
;134.5
;150
:300
1600
;1200
;1800
52400

on RS~232 bus and schedule TB2

jmask bir read

;and save In temporary storage area
suse TAL2

;and overhead

;and baud rate full bir time

‘sto reset TBL2

;and TBH2

;set force load + start TB2 bits in CRE2
iset ICR2Z from ICR2 activity register
;set TBL2

;and TBH2 to maximwmn value

;add input bit to word being read

baud rate factor

;jmove bit time
;to THLZ

;and TBH2
;ser foree load and TB in CRB2 .

[

;invert waiting for recelver edge and
jrecelving data bits in activity reg

;8et TBL? to maximum value
;set TBE2 to maximum value

;set number of biks to send/receive
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Lo

FF2E
FF2F
FF32
FF33
FF34
FF35
FF37
FF3A
FF3B
FF3D
FF40

FP4l
FF42

FF43
FF44
FF45
FF47

FF48
FF49
FF4A
FF4B
FF4C
FF4D
FF4E
FF51
FF53
FF55

FF58

FF5B
FF5E
FF6l
FF63
FF66
FF68
FF6D

FFGE
FF70
FF73
FF16
FFi8
FF7A
FF7D
FF80

4711

4712
AA 4713
AD9602 4714
24 4715
AB 4716
8a 4717
69CB 4718
8D9902 4719
g8 4720
6900 4721
8D9AQZ 4722
60 4723

4724
EA 4725
EA 4726

4727
08 4728
68 4729
29EF 4730
48 4731

4732

4733

4734
48 4735
BA 4736
48 4737
98 4738
48 4739
BA 4740
BDO4OL 4741
2910 4742
FOO3 4743
6C1603 4744

4745
6C1403 4746

4747

4748

4749
201BE5 4750
ADLZDO 4751
DOFB 4752
ADLIDO 4753
2901 4754
8DA602 4755
4CDDFD %756

4757

4758

4759
A9B1L 4760
8DODDC 4761
ADOEDC 4762
2980 4763
0911 4764
BDOEDC 4765
4CBEEE 4766
00 4767

scontinuation of bawd rate calcuation

SFF2E TAX
LbA X0296
ROL A
TAY

ADC $C8
STA X0299

STA X029A

JFF43 PHP

AND SEF

3 IRQ entry point

I3
»

WFF48 PHA
TXA
PEA
TYA
PEA
TSX
LDA XOLO0H4,X
AND $10
BEQ BFF58
JMP (X0316)
BFF58 JMP (X0314)

;multiply factor * 2

;and add 200
sto form baud rate

jclear BRE status bit

;save A on stack
;save X on stack
s;save Y on stack

scheck BRK bit

;perform BRK (normally FE66)

;else IRQ {oormally EASL)

;addirion to I/0 device initialization

JFF58 JSR SE518

BEFSE LDA XDO12
BNE BFF5E
LDA XDO19
ARD 501
STA 0246
JMP SFDDD

sinitialize sereen and keyboard

swalt for raster count to clear
sjuse interrupt register

jto set US/Intl machine flag (0=US)
sset clock for 1/60 second IRQ s

;end of scheduling TA for 1/60 second IRQ e

»

JFFSE LDA §81
STA XDCOD
LDA XDCOE
AND $80
ORA 511
STA XDCOE
JMP SEEBE
.BY $00

;set TA mask in ICRl

;use CRAL

sbit 7 (50/60 Hz flag)

;+ force load, continucus mode and TAl
;to set CRAl

;jset serial clock line high aad recurn
ifiller
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FF81
FF84
FF87
FF34
FFED
FFS0
FF93
FF96
FF99
Froc
FF9F
FFA2
FFAS
FFAB
FFAB
FFAE
FFB1
FFB4
FFR7

FFBA

FFBD

FFCO

FFC3

FFCé

FFCY

FFCC

FFCF

FFD2

FFD5

4C5BFF
4CA3TD
4C50FD
4C15FD
4CLAFD
4C18FE
4CRYED
4CC7ED
4C25FE
4CISFE
4CBTEA

4C21FE

4C13EE

4CDDED
4CEFED
4CFEED
4COCED
4CO9ED
4CO7FE
4COOFE
4CF9FD
6C1A03
6C1C03
6CLEQ3
6C2003
6C2203
6€2403
6C2603

4C9EF4

4769

4770

4771
4772
4773
&774
4775
4776

;kernal vectors

*

4777 -

4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801
4802
4803
4804
4805
4806
4807
4808
4809
4810
4811
4812
4813
4B14
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828

JMP

JMP

B3B38 2R F

JuP
JMP
JMFP
JHP
JHP

JHP

JFFSB
SFDAJ
5FD50
SFD15
JFDLA
JFELS8
SEDBY
SEDCT
JFE25
JFE34
SEAB7
JFE21
JEE1L3
JEDDD
SEDEF
SEDFE
SEDOC
SEDO9
JFEO7
JFECO
JFDFY
(X031A)
(X031¢)
(X031E)
(X0320)
(x0322)
(X0324)
(X0326)

JF49E

;initialize screen and keyboard
;initialize 1/0 devices
jinitialize mewmory polaters

;restore 1/0 vectorsces

;set 1/0 vectors from XY

;eontrol kernal messages

;send Secondary Address after Listen

;send Secondary Address afrer Talk

;read/set top of memory . s
;jread/set bortom of memory

35can keyboard

;set timeout for serial bus

;input byte on serial bus

joutput byte on serial bus

;send Untalk on serial bus

;jsend Unlisten on.serial bus

;send Listen on serial bus

;send Talk on serial bus

s;read I/0 status word

;set file parameters

;set file name parameters

;open a file (F344)

sclose a file (F291)

:set input device (F20E)

;set output device (F250)

jrestore 1/0 devices to default (F333)
;input char on c;rrent device (F157)
;output char to current device (FICA)

;locad RAM from a device



FFDE
FFDB
FFDE
FFEL
FFE4
FFE7
FFEA
FFED
FFFO

FFF3

FFF6

FFFA
FFFC
FFFE

4CDDF5
4CE4FE
4CDDFE
6C2803
6C2A03
6Cc2c03
4CI9BF6
4CO5ES
4COAES

4CO0ES

525242

43FE
EZFC
4BFF

4829
4830
4831
4832
4833
4834
4835
4836

4837

4838
4839
4840
4841
4842
4843
4844
4845
4846
4847
4848
4845
4850
4851
4852
4853
4854
4855
4856
4857

SFFDE

H
SFFEL

H
SFFE&4

H
SFFEA

’
i
SFFF3

JMP

JMP

Jie

JHP

JHP

JHP

JHP

JHP

JHMP

JHP

;zarbage

¥

;6510

JFSDD
JFGE&L
JF6RD
(X0328)
(X032A)
(X032C)
JF69B
JE505
JE50A

JES00

;save RAM to a device

;6et Teal time clock

;Tead real time clock

;check Stop key (F6ED)

sget a character {F13E)

;close all channels and files (F32F)
jincrement real time clock

;jread organization of screen into XY
;read/set XY cursor positien

iread bese address of 1/0 devices

-BY $52,852,$42,$59

fixed vectors

W WFE43

.

WFCE2Z

-W  WFF48

$NMI vector
sRESET vector
; IRQ/BRK vector
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BEOUB EOOB 333
BEOOE EQOE 327
BEOLE EOLE 343

BEO6C EOBC 379

BEO70 EC70 396

BEO7D EC7D 388

BEOBE EOBE 410

BEOD3 EOD3 409

BEOF9 -EQF8 470 474 478 4B2 486 520 5387
BE104 E104 459 ’

BE1D9 ELQ9 465
BE194 E194 546 586
BE195 E195 539
BE1SE E19E 543

BELAl ElAl 554
BELBS EIB5 560
BE1D1 E1D1 537 578
BE20D E20D 618 627
BE23F E23F 647

BE29D E29D 688 727
BEZAQ E240 691
BE2AD E24D 700
BE316 E316 756
BE324 E324 761
BE337 E337 770
BE33D E33p 775
BE386 E3B6 833
BE391 E391 B21
BE3AB E3A8 838
BE3BS E3B9 842
BE3E2 E3E2 876
BE421 E421 902
BE455 E455 941

BE4B6 E4B6 960
BESE2 E4E2 985
BEALEB E4EBR 983
BE513 E513 1016

BES4D E54D 1056
BESS5 E555 1052

BES60 ES60 1062
BES70 £570 1077
BES7C ES7C 1072

BESED E58D 1091

BES597 E597 1087

BESAA ESAA 1108

BESEY ESB% 1119

BESCA E5SCA 1154

BESCD ESCD 1132 1151 1187
BESE7 " ESE7 1135

BESF3 E5F3 1150

BESFE E5SFE 1143

BE6DE E606 1161

BEGOF ES0F 1159

BE63A E634 1169 1173 1177
BE64A 'E64A 1197

BE650 E650 1199

BEG 54 E654 1201 1202
BEG5D E65D 1178

BE66F E66F 1213



™

BE672
BE6T4
BE682
BEG90
BE699
BEGST
BEGAB
BE6B0
BEGCD
BEGDA
BE6F4
BEGF7
BE700
BET0B
BE72A
BE731
BE73D
BE73F
BET4S5
BET4C
BE?59
BE762
BE7TE
BE78S
BE78E
BE792
RETAS
BE7AA
BETAD
BETGD
BE7CB
BE7CB
BE7CE
BE7DC
BE7E3
BETEA
BE7FE
BEBOS
BESOA
BEB26
BEB29
BEB2D
BEB32
BEB4T
BEB4C
BES54
BEBS4
BEBGA
BES71
BEBT74
BEBBO
BEBSS
BEBAS
BESEO
BEEB7
BESC2
BESCA
BESCD
BESDE
BEBF6

E672
E674
E682
E690
E699
E6SF
E6AB
E6BO
E6CD
E6DA
E6F4
E6F7
E700
E70B
E724
E731
E73D
E73F
E745
E74C
E759
ET62
E77E
E785
E7EB
E752
E748B
E7AA
E7AD
E7CO
E7CB
E7CB
E7CE
E7DC
E7E3
E7EA
E7FE
EBO5
EBOA
£826
EB29
EBZD
EB32
EB47
EB4C
E854
E864
EB6A
EB71
EB74
EBBO
EB38
EBAS
E8BO
E8B7
E8C2
EBCA
EBCD
E8DS
F8F6

1216
1207
1226
1234
1245
1248
1317
1259
1278
1283
1299
1276
1274
1313
1337
1341
1347
1349
1345
1355
1361
1379
1359
1386
1390
1393
1417
1402
1396
1423
1421
1384
1410
1434
1437
1441
1451
1453
1469
1455
1447
1445
1478
1490
1483
1496
1502
1500
1483
1512
1529
1526
1552
1548
1567
1563
1572
1582
1580
1630

1407 1425 1475 1506 1509 1514 1541 2007 2019

1674 1708

1418

1492 1494
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BEBFF
BE913
BE918
BE922
BE94D
BE956
BE98}
BE9SF
BE9AS
BE9AB
BE9BA
BE9BF
BESD&4
BEAO7
BEASC
BEA6L
BEATL
BEA79
BEA7B
BEAAS

BEAR3
BEACY
BEACB
BEACC
BEADC
BEAFOQ
BEAFB
BEBCD
BEBL7
BEB26
BEB42
BEBb4
BEB6B
BEB76
BECSS8
BECSE
BEC5E
BEC69
BEC72
BED20
. BED2E
BEDS0
BEDSS
BEDSA
BEDG6
BED7A
BED7D
BEDYF
- BEDAD
REDBO
BEDD6
BEDE6
BEDEB
BEED3
BEEOY
BEELB
BEE20
BEE30
BEE3E

ESFF
E913
E918
E922
ES4D
EY56
E98)
E9BF
ESA6
EYABR
E9BA
E9BF
ESD4

1614
1609
1625
1620
1645
1641
1668
1694
1688
1706
1702
1698
1723
1757
1799

840
1811
1816
1818
1875
1852
1870
1858
1863
1854
1868
1883
1840
18%0
1903
1886
1891
1932
1946
1936
2001
2015
2003
2010
2013
2104
2115
2135
2137
2133
2145
2149
2151
2173
2130
2147
2203
2210
2213
2183
223%
2251
2274
2262
2260

1647
166%

1689

1790

1860

1895
1893
1901

1940

2139
2163

2171

1792

1897 1899

1905 1907 1912 1918 1922 1934
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BEE4T
BEES6
BEESA
BEE&7

BEESO
BEEB6
BEECS
BEED]

BEED?
BEEE6
BEEE?
BEEF2
BEEF6
BEEFC
BEFOD
BEF06
BEF13
BEF2E
BEF3l

BEF39
BEFS4
BEF58
BEF6D
BEF6E
BEF70Q,
BEF7E
BEF90
BEF97

BEFA9
BEFBI

BEFCS
BEFCA
BEFCD
BEFDO
BEFDE
BEFF2
BEFF9
BFO06
BFOOD
BFO12
BFO14
BFO4C
BFO62

BFO70
BFO77
BFO7D
BFO84

BFO9C
BFOAA
BFOBB
BF12F
BF13C
BF144
BFI55
BF166
BF173

BF18D
BF193

BF196

BFLAS

EE47
EE56
EESA
EE67
EEE0
EEB6
EECE
EEDI
EED7
EEE6
EEE7
EEF2
EEF6
EEFC
EFO0
EF06
EF13
EFZE
EF31
EF39
EF54
EF58
EFéD
EF6E
EF70
EF7E
EF90
EF97
EFA9
EFBl
EFCS
EFCA
EFCD
EFDO
EFDB
EFF2
EFF9

FOOD
FO12
FOL4
FO4C
F062
FO70
FO77
FO7D
FO84
FO9C
FOAA
FOBB
F12¥
F13C
Fl4a
F155
F166
F173
F18D
F193
F196
F1A9

2265
2263
227%
2285
2292
2342
2353
2375
2359
2379
2371
2367
2369
2368
2350
2349
2390
2392
2393
2401
2427
2429
2457
2494
2640
2472
2437
2439
2490
2487
2498
2481
2515
2514
2452
2529
2531
2537
2525
2522
2549
2556
25B4
25%0
2597
2575
2581
2606
2625
2622
2658
2651
2665
2667
2672
2690
2705
2704
2701
2722

2281 2289
2287

2377 2387

2382 2384
2381 2383

2565

2485 2499 2501

2511

2580 3135
2526 2536

2577

3320 3324 3445 3534 3565 3695 3700

2682
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BF1AD
BF1BR1
BF1B3
BFLB4
BFLB5
BF1BS
BF1D5
BF1DB
BFLF8
BFLFD
BF207
BF208
BEF216
BF22A
 BF233

BF237
BF245
BF258
BF25F
BF262
BF26F
BF275
BF27¢%
BF286
BF28%
BF298
BF2BA
BFZBF
BF2C8
BF2EQ
BF2EE
BF2F1
BF30D
BF316
BF32E
BF33C
BF343
BF351
BF359
EF362
BF384
BF38B
BF393
BF3AC
BF3AF
BF3B8
BF3C2
BF3D1
BF3D3
BF3D4
BF3F6
BF3FC
BF406
BF4O0F
BF41D
BF43A
BF44LE
BF45C
" BF474
BF4AP

F1AD

F1Bl
F1B3
F1B4
F1B5
F1BE
F1D5
F1DB
F1F8
F1FD
F207
F208
F216
F22A
F233
F237
F245
F258
F25F

., F262

FZ6F
F275
F27%
F286
F289
F298
F2BA
F2BF
F2c8
FZEQ
FZEE
F2F1
F30D
F316
F32E
F33C
F343
F3s51
F358
F362
F384
F38B
P393
F3AC
F3AF
F3B8
F3cz
P3D1

'F3D3

F3D4
F3Fb
F3IFC
FL06
F4OF
F41D
F43A
F&446
F45C
P4T4
F4AF

2696
2750
2747
2724
2733
2698
2758
2762
2775
2777
2791
27713
2801
2811
2806
2809
2828
2841
2858
2846
2853
2850
2851
2868
2870
2880
2899
2902
2893
2919
2891
2888
2941
2961
2959
2983
2986
2996
3000
3005
3020
3024
3030
3049
3040
3035
3042
3060
3017
3037
3083
3095
3089
3108
3102
iz
3113
ns
3143
3186

2745

2751

2808 2816 2835

2874

2890 2913 2926 2929

3048

3019 3022 3072 3074

3043 3047 3054

3134
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~

BF4B2
BF4RF
BF4FO
BF4F3
BF501
BF51C
BF5S1E
BF524
BF530
BF333
BF339
BF541
BF549
BP556
BFS5D
BF56C
B¥579
BFS7D
BF5A9
BF5AE
BF5C7
BF5DL
BF5DA
BF5F1
BF5F4
BF605
BF624
BFE3A

BF&3F

BF657
BF659
BF65F
BF676

BF68D’

BF6BE
BF6AT
BF6BC
BF6CC
BP6DA
BF6DC
BF6FA
BF729
BF74B
BF757
BF761
BF767
BF769
BF781
BF7AS
BF?B?
BF7CF
BF7¥7
BFBOR
BFBOC
BFB1E
BF821
BFB36
BF86E
BFE75
BFERB5

F4B2
F4BF
F4FD
F4F3
F501
£51C
FS1E
F524
F530
F533
F539
F541
F549
F556
F55D
F56C
F579
F57D
F5A9
FSAE
F5C7
F5D1
F5DA
F5F1
F5F4
F6G5
P624
F63A
F63F
F657
F659
F65F
F676
F68D
F6BE
Foa?
F6BC
F6CC
F6DA
F6DC
FE6FA
¥729
F748
¥757
¥761
F7167
F769
F781
F7AS
F7E7
FICF
FIF?
¥80B
F80C
FB1E
F821
F836
F86E
F875
F8B5

318z
3189
3210
3z28
3220
3zn
3234
3240
3206
3187
3250
3254
3276
3261
3263
3285
3274
3283
3246
3258
3332
33s
3339
3361
3357
3366
3393
3386
3382
3399
3362
3411
3424
3433
3419
3452
3463
3476
3471
3479
3503
3533
3556
3571

3563
3550
3596
3623
3617
3583
3678
3670
3664
3716
3698
3693
3725
3736
3780

3243

3265 3268

3264 3267 3272
3322 3326

3417

3428 3430 3443
3454
3469 3787 4602

3558

3554

3706 3714
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BF8B7
BFBDC
BFSEL
BFBF7
BFOFE
BFS2A
BF92C
BF369
BF988
BF98B
BF993

BF997

BF999
BF9aC
'BF9BC
BFYCY
BF9D2
BF9D5
BFIDE
BF9ED
BF9¥F7
BFALB
BFALF
BFAL4
BFAS3
BFASD
BFA70Q
~ BFAB6
BFABA
BFASD
BFAA3
BFAAY
BFABA
BFACD
BFACE

BFADG

BFAEB
BFE08
BFE2F
BFE33
BFB3A
BFB43
BFBSC
BFB6S
BFB72
BFB8B
BFBAF
BFBCS
BFBE3
BFBFO
BFCO9
BFCOC
BFC16
BFC2C
BFC30
BFC3F
BFC4E
BFC54
BFCSE
BFCB6

'

FEB7
F8DC
F8EL
FBF7
FOFE
F9ZA
F92¢
F969
F988
F98B
F993
F997
F999
FIAC
¥IBC
FICY
FID2
FID5
FY9DE
F9ED
F9F7
FAlB
FALF
FAL4
FAS3
FASD
FA70
FABS
FABA
FA8D

.FAA3

FAA9
FABA
FACD
FACE
FADG
FAEB
FBO8
FE2F
FB33
FB3A
FB43
FB5C
FB68
FB72

_FBBB

FBAF
FBCE
FBE3
FBFO
FC09
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240

390

3082

4068

3008
2985
2988
4263

3614
3732
3572

3967
4219
2288

4034
4169
4000
4042
4141
1729
4352
4082
3212

3180

4102

2990

3615

4091

4166
5221
4238

4065
4200
4171
4043
4143
3317

4097
3233

3203 3217 3218 3225

4115

3621

4100

4232
4242

4132
4206
4211
4046
4144
3383

4158
3238

3668 3675

4101

4233
4298

4272 4285
4708
4215
4052 4123
4148 4288
4072 4084

4252 4346
3239 3299

3677

4676

4293
4094

4354
i3



ZAF

Z80
ZBL

ZB82

ZB3
ZB4

ZBS5
ZB6
ZB7

ZB8
ZB%

ZBa
ZBB
ZBD

ZBE
ZBF

cl

D6

D7

zD8
zZDY

COAF

00B0
008}

00B2

00B3
00B4

0085
00Bs
00BY

0088
GOoBS

00BA

00BB
0O0EC
QO0BD

QOBE
OGBF

00c1

00c2
00c3
00cs
Q0Cs
ooce
ooc?
00cs
00C3
00CA
00CB
00CC

‘00CD

QO0CE
QOCF
0000
00Dl

00D2
00D3

00D4
00D5
00D6

oon7

0OD8
00D9

3345
.230
3632
730
3805
3883
2728
3594
3643
2348
3980
2362
2351
303%
3669
2967
2814
3079
2805
4535
3091
4523
2356
4223
3749
3858
1813
3304
4456
3306
7z
3173
1882
1118
L1244
1163
1168
1174
1836
1043
1042
1136
1029
L1156
1083
1753
1081
1018
1314
1539
1167
1092
1017
1415
1662
1193
4259
1247
1049
1622

3590
1651
3658
3806
3812
3ges
1780
3598
4440
2358
3e89
2396
2403
3073
4521
2995
2827
3192
2845

3104

2357
4225
4010
3997
1817
3349

3351
3211
3213
1914
1120
13N
1176
1172
2684
L8564
1130
1764
1301
1134
1186
1157
177
1744
1021
1322
1547
L20Q
1155
1020
1419
1673
1195
4260
1249
1058
1629

3606
1682
4347
3810
3813
3892
2784
3601

2373

3994,

3991
4001
3088

3009
2856
3195
2887

3328

2370
4231
4018

3774
3586

3584
3279
3282

1129
1498
1206
1522

1879
1739
1791
1806
1138
1209
1192
1778
1780
1064
1335
1562
1235
1272
1065
1484
2685
i196

1258
1071
1664

3830
1734

38ls
3818
3905
3063
3604

2376

4016
4032
3094

4528
2867
3199
2969

3618

2380
4247
4128

3600

3603
3298
3301

1146
1537
2693
1604

1913
1794

1796
1334
1370
1798

1070
1367
1770
1237
1294
1069
1486

1219
1354

1078
1701

3e34

3208

3869
3820
3971
3278
3607

2378

4030
3075
3102

2911
3284
3015

3671

2395
4254
4131

3634

3636
3303
3305

1648

2686

1800
2691
1372

L075
1299
1795
1260
1297
1170
1523

1224
1474

1086
1741

4345
3214

3882
3826
3974
3281
3610

2385

4054
4076
3188

2924
3364
3077

4522

3998
4258
4136

3551

3656
4397
4398

1910

1381

1166
1406
2683
1385
1321
1281
1530

1328

L1477
1287

241

3241

8e7
38534

3287
3620

2398
4622

4109
3260

29371
3373
3181

4036
4265
4243
4159
4157
4402

1920

1449

1175
1422

L1444
1378
1285
1555

1336

1536
1288

3302

3891
3863

3289
3642

3729

4110
3321

3011
3388
3197

4071

42638

4445
4443
4403

1925

1460

1191
1452

1538

W01
1286
1570

3912

1692
1290

3312

3935
3864

3292
3673

3896

4198
3325

3013
3402
3356

4104

4294

4448

2544

2666

1462

1204
1468

1416
1304
1573

3940

1292

3346 3588

3937 3975
3866 3368

3294 3552
4439
3913 3953

4207 4299
3331 3385

3033 3058
3422 3431
3371 3400

4118 4149

4459 4452

3506

1471 1719

1271 1273
1487 1491

1448 1457
1312 1319
1603 1631

3957 4241

1298 1528

3609

3872

3567

3965

3616

3971
4530
4529

4176

4453

1740

1307
L1505

2692
1403
1649

4253

1617



ZDA
ZFL
ZF3
IF4
ZF5
ZFb
ZF7
ZF8
Z¥9
ZFA

o0Da
00F1
00F3
0OF4
0OF35
00F6
00F7
00F8

00F%.

DOFA

1612
1626

975
1783
1843
1845
2491
2898
2402
2901

1619
1628
1374

1856
1952
2609
2903
2553
2906

1699 1704

1376 1383 1464 1466 1473 1721 1773 1779 1803

1880 1950

3146
3142 3145
3151
3147 3150

262



Registro di indirizzo dati 6510
Registro ingresso/uscita 6510

Vettore di salte.Conv. da Floating/in
Vettore di salto.Conv. da intero a
Ricerca carattere. Imm. temp. durante
Flag @i ricerca apici a fine stringa
Colonna video dopo ultimo TAB

Flag: se 0=LOAD se 1=VERIFY

Puntatore Buffer Ingresso/N. indice
Flag per mancanza dimens. matrici
Flag categ. dati $FF=stringa $00=nume
Flag categ. dati $BO=intero $00=virgo
Flag scans. DATA/LIST/Garbage collect
Flag indice riferimento chiamata funz

Flag per ingresso dati: $00=INPUT $40

Flag per segno TAN/confronto risultat

Puntatore tempo. allo Stack di string
Ultimo indirizzo, temporaneo di strin

STACK tempo. per stringa
Area di utilizzo puntatori

Rigultato in virgola mobile di.moltip
licazione e divisione

Puntatore: inizio programmma Basic
Puntatore: inizio variabili Basic
Puntatere: inizio matrici del Basic
Puntatore: Fine matrici (+1)
Puntatore della fine zona Immag. Stri

Puntatore di utilita' generale per le

LABEL ESA DECIM. VIC B2B4  DESCRIZIONE
DE510  QQ00 0 —— e
RES1C 0001 1 ——
QQ0z2 2 —==« ———- Non usato
ADRAY1 0003-0004 3-4 0003 ———o
tero
ADRAY2 0005-D006 5-6 0005 —~——~
’ Floating
CHARAC 0007 7 D007 pop3
INT
ENDCHR 0008 B 0008 0004
TRMPOS 0009 9 0009 ——~-
VERCK 00Q0A 10 CODA 009D
COUNT OO0B 11 C00B 0005
DIMFLG 000C 12 000C 0006
VALTYP 000D 13 000D 0007
rico
INTFLG OOOE 14 O00E pOODE
) la mobile
GARBFL OOCF 15 O0OF 0009
tion
SUBFLGC 0010 16 0010 C00A
2. utente
INPFLG 0011 17 0011 000B
=GET $98=READ
TANSGN 0012 18 0012 ogoc
i
CHANNL 0013 19 0013 QO0E Flag per INPUT
LINNUM O014-0015 20-21 0014 0011 Temp: valore intero
TEMPPT 0016 22 0016 0013
a
LASTPT 0Q17-0018 23-24 0017 0014
Bs
TEMPST 0015-0021 25-33 0019 0016
INDEX 0022-0025 34-37 Q022 001F
INDEX1 0022-~-0023 34-35 0022 O01F Primo Puntatore
INDEX2 0024-0025 36-37 0024 0021 Seconde Puntatore
RESHO 0026-002A 38-42 0026 0023
TXTTAB Q02B-002C 43-44 0028 0028
VARTAB 002D-002E 45-46 002D 0024
ARYTAB QO2F-0030 47-48 0020 0o2C
STREND 0021-0032 49-50 0031 QUZE
FRETCP 0033-0034 51-52 0033 0030
nghe
FRESPC 0035-0036 53-54 0035 0032
stringhe
MEMSIZ Q037-0038 55-56 0037 0034

Puntatore indiltizzo piu’ alto usato
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LABEL ESA DECIM. VIC B2B4 DESCRIZIONE
dal Basic

CURLIN 0039-003A 57-58 0039 0036 Numero linea che il Basic sta trattan
do

OLDLIN 003B-003C 59-60 0038 Q038 Numero linea che il Basic trattava
prima dell' attuale

OLDTXT 003D-003E B1-62 003D 002A Puntatore Basic per comando CONT

DATLIN O03F-0040 63-64 003F 003C Numero di linea im cui e’ 1' attuale
DATA .

DATPTR 0Q041-0042 6566 0041 OO3E Puntatore dell® indirizzo del DATA at

) tuale

INPPTR 0043-0D044 67-68 0043 0040 Vettore per la routine di INPUT

VARNAM 0Q045-G04a6 659-70 0045 0042 MNome dell' attuale variabile

VARPNT 0047-0048 71-72 0047 0044 Puntatore dell'attuale variabile

FORPNT 0049-004A 73-74 0048 0046 Puntatore della variabile indice per
FOR-NEXT

VARTXT 004B-004C 75-76 004B 0048 Immag. temp. per rout. TXTPTR durante
READ , INFUT,GET .

OPMASK 004d 77 004D 0D4A MASK usata durante FRMEVL

TEMPF3 CO4E-0052 78-82 004E 004B Immagazzinam. temp. per valore FLPT

FOURE 0053 83 0053 0050 Lunghezza variabile stringa durante
GARBAGE COLLECT

JMPER 0054-0056 84-B6 0054 0051 Vett. salto usato in funz. JMP($4C)
seguita da indir.

TEMPF1 0057-0058 87-91 0057 0054 Imm. temporaneo per valore FLPT

TEMPF2 005c-0060 92-96 005c 0059 Come sopra o

FAC -——— Zona dell'accumulatore 1 per i valori in virgolas mobile ——

FACEXP 0061 97 0061 O0SE FAC esponente

FACHD 0062-0065 58-101 0062 0Q5F FAC mantissa

FACSGN 0066 102 0066 0063 FAC segno

SGNFLG 0067 103 0067 0064 Puntatore: costante valutazione suc
cessiva

BITS 0063 164 0068 0065 Indicatore di OVERFLOW per FAC 1

AFAC~——— Zona dell'accumulatore 2 per i valori in virgola mobile ———

ARGEXP 0069 105 D069 D066 AFAC esponente

ARGHO OO6A-0G6D 106-109 O00GA 0067 AFAC mantissa

ARGSGH OGGE 110 O0SE QOBA AFAC segno

ARISGN OO6F 111 O06F 006C Risultato confronto segni fra FAC e
AFAC

FACOV (QQ70 1i2 0070 006D Arrotondamento del valore di FAC

FBUFPT 0071-0072 113-114 0071 O06E Puntatore Buffer di cassetta

CHRGET 0073-008A 115-138 0073 0070 Subrout.: riceve il prossimo Byte del

. testo Basic

CHRGOT 0079 121 0079 0076 Entrata per otteners ancora lo stesso
Byte del testo

TXTPTR O07A-007B 122-123 OO07A 0078 Puntatore: Byte attuale del testo Ba
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LABEL ESA DECIM. VIC B2B4  DESCRIZIONE
sic.

RNDX O08E—00BF 139-143 00BE 0088 Funzione RND mobile

STATUS 0090 l4a 0090 G096 Status W. per rout. Ker. in I/0

STKEY 0091 145 0091 008B Flag per tasti STOP e RVS

SVXT 0092 146 0092 009C Costante tempo. per nastro

VERCK 0093 147 0093 008D Flags: 0=LOAD 1=VERIFY

C3P0 0094 148 0094 00AO0 Flag: carattere in uscita sul Bus ser

. iale Bufferizzato

BSOUR 0095 149 0095 00AS Carattere memorizzato per uscita sul
bus seriale

SYNO 0086 150 0096 OOAB Carattere di sincronizzazione da cass

. setta (vedi ST)

TEMPX (097 151 0097 ODAD Immagazzinamento temp. di X durante
1' esecuzione di CHRIN

TEMPY 0097 151 0097 DOAD Immagazz. tempo. di Y durante RS-232

LDTND 0098 152 0098 DOAE N. files aperti/ indice tevola Files

DFLNT 00939 183 | 0099 OOAF Standard ingresso dati (O=Tastiera)

DFLTC 0O0SA 154 00SA OOBO Standard uscita dati{CMD) (3=video)

PRTY 0098 155 0098 OO0B1 Carattere di parita' del nastro

DPSW  0Q0gC 156 00SC ©OBZ Flag: ricevuto Byte da nastro

MSGFLG 009D 157 0090 ---- Flag: $00=m. programmaz, soppressione

- aessagpi di errore. $40-m. Kernal inv

io errori. $80=m.diretto, tutti gli e
rrori

PTRI  OQ9E 158 QOSE 00CO Errare logico de nastro. Passe 1

PTR2  0Q9F 158 00SF 00C1 Errore logico da nastroc. Passo 2

TIME Q0AO-DOA2 160-162 00AO Q0BD Orolegic Int.(CLOCK) in tempo reale

TSFONT QOA3 163 O0A3 DOB7 Contat. per Bit de nastro R.o W./FLG

TBTCNT 0OCA4 164 00A4 ODBS Conteggio ciclo

BUFPNT OCA6 166 O0A6 OUBR Puntatore: Buffer di 1/0 nastro

INBIT OO0A? 167 OOA7 ——— RS232 imm. temp. ricez. bit/Temporizz
. di cassetta

BITCI 0©OQA8 168 OOAB OOBE RS232 contatore ingresso bit/tempo.

di cassetta

RINONE OOA9 169 O0A9 COBF Flag per RS232: controllo bit &i part
enza

RIDATA OO0AA 170 OCAA 00C2 Buffer ingresso byte per RS232/Tempor
izzazione cassetta

RIPRTY OOAB 171 OOAB OOC3 INPUT di parita’ per RS§232/Controllo

' cassetta :

SAL ODAC-Q00AD 172-173  0OCAC 00C7 Puntatore: Buffer del nastrofscrollin
£ @i schermo

EAL OQOAE-O0AF 174-175 OOAE 00C9 Indirizzo 4i Tine nastro/ Fine del pr
ogramma

TAPE1 0QO0B2-00B3 178-178 O0O0B2 0ODE Puntatore inizio Buffer nastro

BITTS 0OBa 180 O0B4 OOCE Cont. bit uscita per RS232/Flag tempo

orizzazione lettura nastro
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Prossimo bit da inviare a RS5232/Lett.

Buffer per Byte in uscita su RS232/F1
ag errcore di lettura nastro

N. di caratteri del nome del File

K. dell'attuale file logico

Attuale indirizzo secondario

Attuale n. di periferica

Puntatore: attuale indirizzo del nome

Parita' di uscita per RS232/Temp. di
Contatore dei blocchi in I/C per nast

Buffer per porta seriale
Interruttare per motore cassetta
Indirizzo di partenza per LOAD e per

Temp. di LOAD per cassetta

Valore ultimo tasto premuto. $40=ness
un tasto {64/VIC)}, $FF=(PET)

N. di caratteri nella cocda di tastier

Flag per REVERSE $01=0ON $00=0FF
Puntatore fine linea per INPUT
Pogizioni X-Y cursore a inizio Input
Flag: stampa caratteri shiftati
Valore della matrice del taste premut
o durante 1' ultima scansione di tast

Lampeggio cursore $00=Abilitato $01=d
Temporizzatore di conto alla rovescia
per lampepgic cursocre :

Carattere presente sotte il cursore
Flag di stato del cursore $00=0FF 301
Flag: Input da schermo=$03, da tastie
Puntatore all* attuale linea di indir

Posizione del cursore sulla cclonna d

Indicatere di cursore fra apici.$00=n

LABEL ESA DECIM. vi{ B2ba DESCRIZIONE
NXTBIT 0O0BS 181 Q0BS5S QOCF
nastro per EOT
RODATA DOB6 182 0QB6 00DO
FNLEN COB7 183 00B7 00D
LA 00B8 184 Q0Ba DOBZ
54 00B9 185 00B9 00D3
FA DOBA 188 00BA 00Da
FNADR OOBB-0QOBC 187-188 ' OOBB 00DS
del file

HOPRTY OOBD 189 QUBD GODD

cassetta
FSBLK QOOBE 190 Q0BE QODE

ro
MYCH  OOBF 191 QOBF OOQDF -
CASI 00Cco 192 00C0O DOF9
STAL  00C1-00C2 193-184  Q0Cl QOFB

scrittura cassetta
MEMUSS OOC3-00C4 195-196  0O0C3 —---
LSTX  00C5 197 a0cs 0097
NDX 00Ce 198 0OC6 OOSE

‘a (BUFFER-QUEUE )}
RVS Q0C7 199 00C7 0O9F
INDX  Q0C8 200 00C8 D0Al
LXSP  0O0C9-00CA 201-202  0OCS O0A3
SFDX 001441 203 0 - =
KEYVAL ——— O0CB QOAG

tiera
BLNSW 0QOCC 204 00CC OOA7

isabilitato
BLNCT ©OOCD 205 00CD 00A8
GDBLN OOCE 206 QOOCE OOAS
BLNON OOCF 207 OOCF CQOAL

=0ON
CRSW  QODO 208 00b0 O0AC

ra = $00
PNT 00D1-00D2 209-210 00Dl COCC4a

izzo scherme
PNTR 00D3 211 00D3 00C6

ell' attuale linea
QTSW QoD4 212 00D4 00CD

o
LNMX  00D% 213 00D5 00DS

Lunghezza dell' attuale linea di sche
rmo -
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LABEL ESA DECIM. VIC B2B4 DESCRIZIONE

THLX 00D6 214 00D6 OODB Attuale linea di schermo del cursore

SCHAR 0©OD7 215 00D7 00DS Valore dell® attuale carattere in ing
resso/ Ultimo carattere uscito

INSRT 00DB 216 00D8 00DC Flag: n. di volte dell' attuale tasto
INST

LDTB1 00D9-00F2 217-242 0Q0D9 OOEC Tavola di collegamente linee schermo/
Immagazzinamento temp. EDITOR

USER  OOF3-00F4 243-244 OOF3 --— Puntatore per attuale colore di scher

’ mo in RAM

KEYTAB OOFS5-00OF6 245246 QOFS5 —— Vettore alla tavola di decodifica tas
tiera *

RIBUF OGF7-00F8 247-248 OOF7 ~—— Puntatore Buffer ingresso R5232

ROBUF OOF9-O0FA 249-250 OOFS -——— Puntatore Buffer usciita RS232

FREKZP GOFB-OOFE 251-254 OOFB -——- Spazio libero per programmi utentein
pagina ZERD

BASZPT OOFF 255 OOFF ——  Area per dati Basic

ASCWRK OOFF-010A 255-266 OOFF OOFF Area assembler per conversione virgol
a mobile in ASCII

BAD 0100-013E 256-%%s 0160 0100 Errore di input da nastro

STACK O100-01FF 256~*** 0100 0100 Area di STACK hardware per 6510

BSTACK 013F-O1FF 319-***  Q13F 013F Area di STACK per il Basic

BUF 0200-0258 512-600 0200 --— Buffer di INPUT di sistema/ Da 0200 a

) 0250 per PET .

LAT 0259-0262 601-610 0259 0251 Tavolas KERNAL: numero del file logico

attivo

FAT 0263-026C 611-620 0263 0258 Tavola KERNAL: numero di periferica p
er ogni file

SAT 026D-0276 621-630 026D 0265 Tavola KERNAL: indirizzo secondarioc d

) i ogni file

KEYD  0277-0280 631-640 0277 026F Coda del BUFFER di tastiera. {(metodeo
FIFO}

MEMSTR 0281-0282 641-642 0281 —- Puntatore al punto piu' basso della m
emoria per Sistema Operative

MEMSIZ 0283-0284 643-644 0283 ——— Puntatore al massimo della memoria pe
r il Sistema Operativo

TINQUT 0285 645 0285 —— Flag: variabile KERNAL per Fuori temp
orizzazione IEEE

COLOR 0286 646 0286 —-— Codice dell' attuale colore del carat

o tere

GDCOL 0287 647 0287 ~——-- Colore di fondo sotto il cursore

HIBASE 0283 648 0288 -—— Byte alto indirizzo memoria schermo

XMAX 0289 648 0289 ---— Massimo numero di Bytes nel Buffer di

tastiera !

RPTFLG 0284 §50 028A ---— Flag di REPEAT $00=Cursore, INST, spa
zio/$40=Nessun tasto/$80= Turti i tas
ti

KOUNT 028B 651 0288 —— Contatore di welocita' di REPEAT
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Contatore del ritardo di REPEAT

Flag tasto SHIFT.$00=Nessun tastc $01
=Shift, $02=CBM, 3D4=CTRL (i valori s
i sommano es. $07=SHIFT+CBM+CTRL}
Ultimo tasto shift premuto
Vettore:Routine per determinare la ta

Flag: cambiamento set-300=disabilitat
Flag: scorrimento video-$00=disabilit
R5232/registro di controllo immagini
del 6551 .
RS232/registro di comandc immagine de
RS232/non—standard,non utilizzato nel
R5232/registro di immagine del 6551
Numero di bits rimasti da inviare

RS232 baud rate-bit in microsecondi
Indicatore RS232 2l termine del buffe

. Puntatore di RS232: Byte alto dell' i

ndirizzo del buffer di ingresso dati
Puntatore RS232: Byte alto dell' indi
rizzo del buffer di uscita

Indice RS232 al termine del buffer di

Immagazzinamento temporanec del vetto
re IRQ durante le operazioni su nastr

o
Abilitazione dell' RS5232
Controlle sensore cassetta durante le

Immagazzinamento temporanec durante 1
Indicatore temporanec di IRQ durante
la lettura del nastro

Indicatore temporaneo per indice line

Flag per TV-$00=NTSC, $01=PAL
Area attualmente non utilizzata

LABEL ESA DECIM. VIC B2Ba DESCRIZIONE
DELAY 028C 652 0280 -~—
SHFLAG 028D 653 0280 ©098
LSTSHF 028E 654 028BE ~-——-
KEYLOG 028F-0290 655-656  028F ———-
vola di tastiera
MODE 02491 657 0291 ———-
o0,$80=abilitato
AUTODN 0292 658 0292 -——
ato
M51CTR 0293 659 0293 —-—-
M51CDR 0294 660 0294 ~==-
1 86551
¥51AJE 0295-0296 661-662 0295 ~—==
VIC in EUROPA
RSSTAT 0297 663 0297 ———
BITNUM 0298 664 0298 ————
BAUDOF 0299-0294 665-666 0299 ———-
RIDBE 0298 £67 Q298 ——~
r di INPUT
RIDBS 029C 668 029C —=—
RODBS 029D 669 0290 ———-
RODBE 0Q29E &70 029E ————
uscita
IRQTMP Q29F-02A0 671-672  Q29F ———-
ENABL 0241 673 02A1 ———
TODSNS 0242 674 = e
operazioni di I/0
TRDTMP O2A3 675 —_—— ==
a lettura nastro
TDLIRQ 0O2A4 676 — e
TLNIDX O2A5 677 —_——— ——
. a di schermo
TVYSFLG 02A6 678 —— =
Q2A7—02FF 679-767  Q2A1 ———
IERROR 0300-0301 768-769 (0300 ——-

Vettore: ingresso indirette al messag
gio di errore Basic,(X) indica il mes
saggio. Il contenuto normale e', nel
CBM&4 SE38B
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ISTOP

Vettore: ingresso indiretto per linea
Basic e decodifica. CBM64= $A483

Vettore: ingresso indiretto alla rout
ine Basic codificata (TOKEN). CBM&4=%

Vettore: ingressoc indiretto alla rout
ine Bagic LIST. CBMG4=$A71A

Vettore: ingresso indiretto per la ri
cerca in Basic delle parcle chiave. C

Vettore: ingresso indiretto al Basic
per 1' elaborazione dei comandi {TOKE

Imaagazzinamento di A durante 1* esec
Immagazzinamento di X durante 1°' esec
Immagezzinamento di Y durante 1*' esec

Immagazzinamento di SP durante 1' ege

Indirizzo USR Byte bagso/Byte alto

Vettore: indirizzo hardware per 1' in
terrupt di IRQ. CBM64=$EA31

Vettore: indirizzo di interrupt per 1
' istruzione BRK. CBM&54=$FEG6
Vettore: Indirizzo Hardware di interr
upt per 1' istruzione NMI. CBM&64= $FE

Vettore: ingresso indiretto per 1la ro
utine Kernal OPEN. CBEMGA=3F34A
Vettore: ingresso indiretto per la ro
utine Kernal CLOSE CBM64=$F291
Vettore: ingresso indiretto per 1la ro
utine Kernal CHKIN.CBMG64=3F20E

- Vettore: ingressc indirettc per la ro

utine Kernal CHKOUT.CBME4=3$F250
Vettore: ingresso indiretto per 1la ro
utine Kernal CLRCHN.CBMG4<3F333
Vettore: ingresso indiretto per la ro
utine Xernal CHRIN.CBMG4=$F157
Vettore: ingresso indiretto per la ro
utine Kernal CHROUT.CBNG4=$FICA
Vettore: ingreeso indiretto per la ro

LABE]L. ESA DECIM, VIC B2B4 DESCRIZIONE
IMAIN 0302-0303 770-771 0302 m—m-e
ICRNCH 0304-0305 772-773 0304 ——o
AS7C
IQPLOP 0306-0307 774-775 0306 ==
IGONE 0308-0309 776-777 0308 ———
BHNG4=SA7E4
IEVAL 030A-030B 778-779 Q30A ~—uw
N). CBM64-$AEBG
SAREG 030C 780 030C ——
. . uzione di SYS
SXREG 030D 781 0300 —ae
uzione di SYS
SYREG O30E 782 030E —~—m
uzione dj SYS
SPREG 0Q30F 783 030F ——u—
cuzione di SYS
USRPOK 0310 784 0000 G000 Funzione USR per JuP
USRADD 0311-0312 785-786 0001 0001
0313 787 Non usato
CINV  0314-0315 788-780 0314 0080
_ CNBINV 0316-0317 790-791 0316 0092
BMINV 0318-0319 792-793 0318 0034
47
IOPEN 031A-031B 794-735 0318 ——
ICLOSE 031C-0310 796-797 0318 e
ICHKIN O31E-031F 798-79% 031E —mne
ICKOUT 0320-0321 S00-801 0320 w1
ICLRCH 0322-0323 802-803 0322 ——
IBASIN 0324-0325 804-805 0324 —--
IBSOUT 0326-Q327 806-807 0326 —
0328-0329 808-809 0328 —
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utine Kernal STOP. CBM64=3FGED
Vettore: ingresso indirette per la ro
utine Kernal GETIN.CBM64=$F13E
Vettore: ingresso indiretto per la ro
utine Kernal CLALL.CBM64=3F32F
Vettore definito dall*' utente. Il con
tenuto normale e' $FE66

Vettore: ingresso indiretto per la ro
utine Kernal LOAD. CBM64=3F4AS
Vettore: ingresso indiretto per la ro
utine Kernal SAVE. CBM64=3%F5ED
Normalmente non utilizzato

Buffer del nastro per operazioni di I

Normalmente non utilizzato

LABEL ESA DECIM. VIC B2B4 DESCRIZIONE
IGETIN 032A-032B 810-811 032&A ———
ICLALL 032C-032D 812-813  032C —-—-
USRCMD O32E-032F 814-815 03FA ——-
ILOAD 0330-0331 816-817 0330 ——
ISAVE 0332-0333 818-81% 0332 ——
(0334-033B B20-827 0334 —-o
TBUFFR 033C-03FB 8281019 033C 027A
D3FC-03FF 1020-1023 03FC —— -
VICSCN 0400-07FF 1024-2047 1EOQD 8000

Area di memoria dello achermo
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LABEL

C64

DESCRIZIONE

BCOLD
BWARM
STMDSP
FUNDSP
OPTAB
RESLST
MSCLST
OPLIST
FUNLST
ERRTAB
ERRPTR
OKK

FNUFOR

BLTU
BLTUC
GETSTK
REASON

OMERR
ERROR

ERRFIN

READY
MAIN

MAINI

INSLIN

FINI

LNKPRG

INLIN

4000
A002
ADOC
AO52

AOQBO

AQSE
Al29
Alap
AlAD
Al19E
A328
A364

A3BA

A3B8
A3BF
A3FB
Ad08

A435
A437

A469
Ad74
Aa80
AdA2

Ad4A2

AS2A

A533

AS80

Co00
€002
Co0C
cos52
coso
COSE
C129
Clao
€140
C19€
Cazs
C364

C38A

€388
C3BF
C3FB
Ca08

Ca3s
€437

C469
C474
C480

Caa2

CS2A

€533

€560

cz2ns
C2DF
C31B
caze

C355
€357

C37A
cass
€ag2
C3AB

c3B1

C439

ca42

C4a6F

Baso
B357
B3g3
B3AO

B3CD
B3CF

B3IFO
B3FF

B F

B47¢

B4AD

BaBs

B4E2

Vettore Basic di RESET iniziale

Vettore Basic di RESET con INTERRUPT

Tavola dei vettori dei comandi Basic

Tavola dei vettori delle funzioni Basic
Vetiore degli operatori Basic e tavola di priec
rita' - 2 bytes di indirizzo e 1 di priorita’
Tavola delle parole chiave

Tavola mista delle aprole chiave

Tavola degli operatori deile parole chiave
Tavola delle funzioni

Messaggi di errore

Puntatori ai messaggi di errore

Nessun messagpio di errore—"ok";"error“,"in",“
ready", "break",

Cerca il punto di entrata di FOR nello Stack o
saltalo per cercare l'entrata di GOSUB dopo un
RETURN

Sposta in alto un blocco di memoria-controlio
per memoria sufficiente

Sposta un blocco da (LOWTR) a (HIGHTR)
Controlle dello Stack per l'immissione di due
bytes dell‘accumulatore—errore di "OUT OF MEMO
RY" se non c'e' posto

Contreollo che 1'indirizzo (A/Y) sia minore del
lo spazio per le stringhe- se no...,

Stampa un meszagpio di “OUT OF MEMORY"

Stampa il messaggio @i errore indicato da (X)
poi ...

Stampa "ERROR" ¢ "BREAK"

Restart del BASIC - stampe "READY" poi ...
Linea di INPUT - identifica un comando O una 1
inea basic

Se e' una linea basic allora immetti il pumero
@i linea e converti le parole chiave in TOKENS
Inserisci un testo dal buffer del Basic entro
un programma -~ il numerc di linea in (LIKNUM)
in entrata — La linea deve avere le parole chi
ave cambiate in tokens e la lunghezza della 1i
nea in (Y)- se (BBUFF)=$00 allora ia linea sar
a' cancellata - 1a routine esiste come consegu
enza di MAIN

Dopo 1'inserimento di una nuova linea nel test
o basic esegui le routine di RUNC ,LNKPRG & rie
ntra alla routine MAIN

Ricostruisce i puntatori di LINK del testo BAS
Ic N

Inserisce una linea nel buffer del basic-immet
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Tametti un carattere nell' accumulatore -se il
carattere e' OF cioce' LINE-FEED inverti il fla
g in 0D per cancellare l'uscita

Cambia le parcle chiave in Tokens - la linea i
n BBUFF -fissa TXTPTR a BBUFF- Y alla lunghezz
a della linea e TXTPTR a BBUFF-l in uscita
Ricerca il testo BASIC dall' inizie per i1 num
ero della linea in {LINNUM)...oppure...
Ricerca il testo BASIC da (A/X) per il numero
di linea in {(LINNUM)- se lo trova fissa C e (L
INPTR) all' inizic della linea- azzera C
Punto di entrata di NEW- controllo di sintassi

Metti il primo Byte di testo a 00-fissa(VARTAB
) a {TXTTAB)+2 poi...

Resetta 1' esecuzione all' inizio del programm
a (STXPTR) e dopa esegui la routine CLEARC

Punto di entrata per CLEAR-controllo di sintas

Figsa (FRETOP) a {MEMSIZ)-chiude le funzioni d
i I/0-fissa {ARYTAB)} a (VARTAB) poi...

Esegui RESTOR~azzera (TEMPPT)~azzera lo STACK
Metti {TXTPTR) =l valore di (TXTTAB)-l per res
ettare 1' esecuzione all' inizio programma.
Punto di ingreasso alla routine LIST
Manipolazione dei caratteri in conseguenza del

- comando LIST-se trattasi di NON-TOKEN o TOKEN

fra virgolette, allora stampali come sono. In
caso contraric espandi i TOKENS e stampali
funto di ingresso alla routine FOR-salva{TXTPT
R), (CURLIN) ed il valore finale nellc STACK,

Controllo per tasto di RUN/STOP premuto—
Controlla che la fine della linea sia anché la
fine del testo - in caso contrario vai ai succ
essivi parametri nella stessa linea

Eseégue il comando entro la linea

Interpreta un comando basic e lo esegue

Punto di entrata per il comando RESTORE - azze
ra (DATPTR) all*inizio del basic

Punto di ingresso per comando STOP - azzera il
Carry per il messaggio di "Break" poi salta en
tro 1la routine di END

LABEL C64 V20 B2.0 B4.0 DESCRIZIONE
ti 00 al termine
RDCHR =~ ———— — — C481 ———
CRUNCH AS579 CAH79 C485 B4FB
FNDLIN A613 C613 C52C B5A3
FNDLNC A617 C617 C530 B5A7
SCRATH AG642 C642 C55B BSD2
POi.cs.as
SCRTCH A65%9 C659 CLSD BSD4
RUNC A659 C659 C572 BSE9
CLEAR A6SE C65E C577 BSEE
si poi....
CLEARC A660 C660 C579 BSFC
LDCLR AG77 C&77 C590 B6OB
STXPT AGBE C6BE C5A7 B622
LIST ABSC £69C CSBH BG30
QFLOP A717 C717 C63A BEBS
FOR A742 C742 C658 BEDE
! dopo. ...
KEWSTT A7AE CVAE C6C4 B74A
CKEOL A7C4 C7C4 C6DA B7FS
GONE  A7E1 C7E1 C6F7 B77C
GONE3 A7ED C7ED C700 B785
RESTOR AS81D CB1D C730 B7B7
STOP AB2C €82C C73F B7C6
END AB2F CB2F C741 B7C8

Punte di ingresso per il comando END ~ Fisasa i
1 Carry poi ..-. . ' ~
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Se indiretto saiva {TXTPTR) in {OLDTXT) poi..
Salva (CURLIN) in (OLDLIN} e vai alla routine

,di READY se il Carry = END) se il Carry e' a 2

Punto di ingresso per il comando CONT - riposi
ziona (TXTPTR) e (CURLINE) fino a guande (OLDT
XT) non sia O (CAN'T CONTINUE)

Punto di ingresso per RUN - esegue CLR e poi G

Punto di ingresso per GOSUB - salva (TATPTR),
(CURLIN) e il Flag di GOSUB (BD) nello Stack e

Punto di ingressc per GOTO - legge 11 numerc d
al testo basic e lo inserisce in (LINNUM) poi.

Esegue la ricerca per la fine della linea attu
ale - ricerca la lines (LINNUM) e fissa (TXTPT

Punto di ingresso per RETURN - controlla la si

Esegue 1'azzeramento dello Stack fino al primo
punte di entrata di gosub - fissa poi (TXTPTR)
e (CURLIN) dallo Stack

Punto di ingresso per DATA - esegue la ricerca
del testo per trovare la fine del comando
Fissa la ricerca per i delimitatori del comand
o (Virgola o Byte 0 } dopo ricerca ...

Ricerca nel testo (X) o Byte O - esce con (Y)
fissato al numeroc di Byte da delimitare.

Punto di ingresso per IF - valuta 1' espressio
ne esegue la routine REM se IF= {falso)

Punto di ingresso per REM - esegue la ricerca

Se la condizione relativa a IF e’ non O (cice'
vera) allora esegui il comando o GOTO

Punto di ingresso per ON - prende un numero da
1 testo e ricerca il numero di linea esegui GO

Legge un intero dal testo e lo immette in {LIN
NUM) - da un errore se il valore non fra 0 e

Punto di ingresso per LET - cerca ia variabile
obbiettivo nello spazio delle variabili e fiss
a (FORPNT) con l'indirizzo della variabile - e
labora 1'espressione ed esegue PUTINT o PTFLPT

LABEL (64 V20 B2.0 B4.0 DESCRIZIONE
FINID AB34 (834 C744 B7CB
STPEND AB41 C841 C751 B7Dh8
erc vai ERRFIN
CONT ABB7 C857 C76B B7EE
RUN AB71 C871 C785 BBOS
oTO
GOSUB  ABB83 €883 C790 B813
poi esegue il GOTO
GOTO ABAD CBAQ C7AD BB30
GOTOC  ABA3 CBA3 C7BO B833
R) quandc lo trova
RETURN A8D2 CBD2 C7DA BS8SD
ntassi poi...
RTC A8D4 CBD4 C7DC BSSF
DATA ABFE CBFE C800 BES3
DATAN  A906 CS06 CBOE B89l
SERCHX A90B CS0B £811 BB94
IF A92B C92B CB30 BSB3
REM A93B CS93B CB43 BBCG
per il Byte O
DOCOND AS40 C940 C848 BBCE
ONGOTO A94B C94B C853 B8D6
TO o GOSUB
LINGET A96B C96B C873 B&F6
63999
LET ABAS CSAS CBAD B930
o PUTTIM o GETSPT
PTFLPT A9C4 C9C4 CBCC BSaF

Immette 1'accumulatore dn virgola mobile (FAC)
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entro la variabile il cui indirizzo e' dato da

Immette il valore intero contenuto in (FAC+3)
entro la variabile il cui indirizzo e' in {FOR

Fissa T1$-fissa{INDEX1) in modec taleche punti
alla stringa e (A} a 6 che e’ la lunghezza del

Immetti 1' identificatore della stringa punato
da (FAC+3) entr¢ la variabile stringa a cuil pu

Punto di ingresso per PRINTE - esegue CMD per
abilitare il Device corrente di 1/0 {manda 1’
Unlisten alla IEEE se il numerc di device e'

Punto di ingresso per CMD - abilita al CMD il
device definito dalla tavola di PRINT

foutine di PRINT - stampa la stringa e control
la per la fine della linea di PRINT

Punto di ingresso per PRINT - identifica i par
ametri di PRINT (SPC, TAB etc) - valuta l' esp

Uscita variabile-{se numero lo converte 1lin st
ringa)-uscita stringa

Stampa routine-stampa numerico

Uscita CR/LF-nel VIC e CBM64 se (CHANNL) maggi
are di 127 soleo uscita CR

Stampa tabulezioni e spazi per delimitatori vi
rgola-funzioni SPC o TAB

Stampa la stringa puntata da (A/Y) fino a che
non trova 1 byte a zero

Stampa la stringa puntata da (FAC 3} finche' n
on trova un Byte a zero

Stampa la stringa puntata da (INDEX1) di lungh

Stampa SEMPRE uno spazio
Stampa sempre il cursore a destra
Stampa punto interrogativo

Manipolazione dei messaggi di errore per GET,I

Punto di ingresso per GET- Controlla che non s
ia un comando diretto, identifica GETE, immett

LABEL C64 V20 B2.Q B4.0 DESCRIZIONE

(FORPNT) .
PUTINT A9D6 C9D6& CBDE B961

PNT)
PUTTIM ASE3 C9E3 CBEB B972

la stringa
GETSPT AA2C CA2C C937 B9BA

nta (FORPNT).
PRINTN AABO0 CAB0 C98E BASE

: 3}

CMD AABG CAB6 C991 BABE
STRDON AA9A CASA C9AS BAA2
PRINT  AAAO CAAD CSAB BAAS

ressione.
VARDP  AABB CABS CSC3 BACO
NUMDON AABC CABC C9C7 BAC4
CRDO AAD7 CAD7 C9EZ BADF
COMPTR AAEB CAE8 CO9EF BAFO
STROUT AHB1E CB1F CAlC BB1D
STRPTR AB21 CB21 CAlF BB20
OUTSTR AB24 CB24 CA22 BB23

ezza (A)
OUTSPC AB3B CB3B CA3% BB3A Stampa spazio
PRTSPC AB3F CB3F CA3D BB3E
DOUTSKP AB42 CB42 CAAC BB4)
QUTQST ABAS CB4S CA43 BB44
OUTDO  ABA7 CB47 CA45 BB46 Stampa (A)
TRMNOK AB4D CB4D CAAF BBA4C

NPUT e READ
GET AB7B CB7B CA7D BB7A

e un carattere
INPUTN ABAS UBAS CAA7 BBA4

Punto di ingresso per INPUTL-fissa la periferi
ca di input, esegue l1' input poi mette la IEEE
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LABEL

c6a

B2.0

B4.0

DESCRIZIONE

INPUT

BUFFUL

QINLIKN

READ

IRPCON

INPCO1
RDGET

RDINP
DATLOP
EXINT

TRYAGN
NEXT

DONEXT

CHKNUM

CHKNUM

FRMNUM

FRMEVL

ABBF

ABEA

ABF9
ACO6

ACOD

ACOF
AC3%

AC43

ACEE

ACFC

AD1E

ADE1

ADBD

ADGF

ADSE

CBBF

CBAE

CEF9

CCo6

Cccon

CCCF
cC2s

ccaa

CCBa

CCFC
CDoC
Ch1E

CDEL

CDBD

CDBF

CDSE

CAC1
CAED

CAFA
CBO7
CBOE

CB10
CB36

CB44
CHEY
CBFC

CcoD
cca20

cce2
CCS8E

CCe0

CCBB

CC9E

BBBE

BBE3

BEFS

BCOZ

BCO9

BCOB
BC31

BC3F

BCB4

BCF7

BD19

BDSE

BDB7

BD8Y

BDB4

BD9B

in UNLISTEN se la periferica e' maggiore di 3
Punto di ingresso per comando INPUT- visualizz
a un messaggio se esiste, esegue quindi 1' inp
ut

Legge 1* input-se (BBUFF) e' zero, cioe' nessu
na stringa in ihput il VIC 20 ed il CBM&$ salt
ano, BASIC 2/4 arrestanc 1' operazione

Stampa ? e immette i dati nel buffer (BBUFF)
Punto di ingressoc per il comando READ-fissa il
flag di READ(98) in (INPFLG), fissa (X/Y) =(DA
TPTR)

Punto di ingresso a READ per INPUT-fissa il f1
ag di INPUT(00) in (INPFLG), fissa (X/Y)}=BUF
Punto di ingresso @i READ per GET-fimsa il
Parte della routine READ che esegue il GET di
1 Byte

Parte della routine di READ che esegue il coma
ndo INPUT usando la routine RDGET

Parte della routine di READ che esegue il READ
dei DATA, usando RDGET

Stringa ASCII-"?EXTRA IGNORED"

Stringa ASCII-"?REDO FROM START"

Punto di ingressc per NEXT-immette la successi
va (NEXT} variabile e conferma che il corrispo
ndente comando FOR sia nello STACK, calcola il
prossimo valore di variabile ciclo

Se il contatore di c¢iclo e' un valore valido,
Tissa{CURLIN) e (TXTPTR) dallo STACK e reimmet
te il FOR nel cicleo

Controlla la routine (VALTYP) per i risulatati
numerici provenienti da (FRMEVL-vedi dopa)-va
in READY con un "TYPE MISMATCH" se e’ rilevato
un risultato numerico

Controlla la routine (VALTYP) per risultato st
ringa-il resto vedi preecedente

Valuta una espressionenumerica dal testc Basic
, mette in funzionela routine FRMELV(vedi dopo
} poi la (CHKNUM)

Immette e valuta una qualsiasi espressionedel
testo Basic. Fiissa VALTYP (00 se numerica, FF
se stringa) e INTFLG (00 se in virgola mebile,
80 ae intero)

Se 1' espressione e' numerica in virgola mobil
¢, il risultato ¢' immesso in FAC. Se 1' espre
ssione e' un intero numerico, allora il risuit
ato e' riportato in FAC+3 nel formato HI/LO. 5
si tratta di un' espredsione stringa, allera i
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LABEL

C64 V20 B2.0 B4.O

DESCHIZIGNE

EVAL
PIVAL
QDOT
PARCHK
CHKCLS

CHKOPN
CHKCOM

SYNCHR

SYNERR
RSVVAR

ISVAR

TISASC

ISFUN

STRFUN
NUMFUN
QROP

ANDOP

AE83 CEB3 [D34
Identifica le funzioni

AEAB
AEAD
AEF1
AEF7

AEFA
AEFD

AEFF

AF14

AF28

AFaB

AFA?

AFBY

AFDL

AFEBE

AFES

CEA8
CEAD
CEF1
CEF7

CEFA
CEFD

CEFF

CFO8
CFi4

CFr2e

CFa8

CFA7

CFB1

CFD1

CFEB

CFES

CDA3
CDAB
CDEC
cDr2

CDFS
CDFB

CDFA

CEQ3

CEOF

CE2E

CEBY

CE93

CEB3

CEC8

CECB

BESL

1 puntatore alla descrizione della stringa e'
riportate in (FAC+3). Questo e' di solito un ¢
opia di VARPNT. In aggiunta se 1' espressione

‘&' una variabile semplice, allora la routine V

ARNAM puntera' al primo Byte del nome. Per con
cludere, se sara' rilevato un errore nell' esp
ressione allora torneremo in Basic con READY p
receduto da "SYNTAX ERROR"

valuta il singolo termine in un' espressiocne.

pi greco,TI,TI$, ecc.

BEAG
BEAS
BEES
BEEF

BEF2
BEFS

BEF7

BFOO

BFD4

BFAD

co37

CO051

coO71

CoB6

£oB9

Valore in virgola mobile di pi-greco nel forma
to MFLPT.-3,1415965

Valuta un termine non variabile in un' espress
ione

Valuta un' espressione in parentesi

Controlla che il carattere puntato(indirizzato
)} da TXTPTR sia una parentesi destra. Se non e
' cosi' stampa "SYNTAX ERROR"

Controllo come sopra per parentesi sinistra
Controlla che il carattere a cui punta TXTPTR
gia una virgola. Se non e' visuelizza "SYNTAX
ERROR"

Controlla che il carattere puntato da TXTPTR s
ia lo stesso contenuto in Accumulatore, altrim
enti vedi sopra

Stampa il messaggio di errore "SYNTAX ERROR" e
riterna in modo Basic con lla scritta Ready
Setta il Carry se la variabile puntata da (FAC
+3} o' una parola riservate es. S5T,T!,TI$
Cerca una variabilecon nome nel testo Basic.Fi
ssa (VARNAM) a puntare al nome della variabile
nella tavola se e' trovato.Immette un valore
numericoe in FAC, il puntatore stringa in (FAC
3.

Converte TI in una stringa ASCII e fissa FAC+L
a puntare alla stringa

Valuta la funzione. Riporta il valore numerico
in FAC, il valore stringa come puntatere in FA

C+3

Salva 1' indicatore stringa di una funzionestr
inga nello Stack e lo valuta

Valuta 1' argomento di una funzione numerica e
calcola il valore della funzione

Esegue OR. Fissa il flag di OR e usa ANDOP per
la valutazione della funzione

Esegue AND. Fissa il flag di AND poi converte
il valore in virgola mobile a fisso, esegue AN
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LABEL €64 V20 B2.0 BA.O0 DESCRIZIONE

D ( o OR se e' fissato il flag dii OR) poi ric
onverte in virgola mobile

DOREL BO16 DO16 CEF8 COB6 Esegue una delle relazioni (maggiore, minore ¢

- uguale). Se e' un'espressione numerica usa NUM

REL, se e' un' espressione stringa usa STRREL

NUMREL BOlE8 DO1B CEFD COBB Esegue un confronto numerico

STRREL BO2E DOZE CF10 COCE Esegue un confronte stringa

DIM BO81 D081 CFE3 C121 Esegue DIM

PPTRGET BO8SB DOBB CF6D Cl2B Identifica una variabile con nome nel testo Ba
sic e piazzail nome, non il puntatore al nome,
in {VARNAM) .

ORDVAR BOE7 DOE7 CFC9 €187 Cerca una variabile il cui nome sia in VARNAM
e figsa (VARPNT} perche’ ci punti. Se necessar
io usa NOTFNS per creare una nuova variabile

ISLETC PB113 D113 CFF7 ClB6 Setta il Carry se nell’ accumulatore e’ presen
te una lettera

NOTFNS Bl11D D11D DOO1 ClCQ Crea una nuova variebile con nome come in {VAR
NAM), a meno che PTRGET sie chiamata in funzie
ne da ISVAR

NOTEVL B128 D128 DOOC CICB Crea una nuova variabile con nome come in (VAR
NAM} e fissa {VARPNT) per puntare ad essa

FMAPTR B194 Di94 DO78 C2C8 Fissa (ARYPNT) all' inizio della matrice ed im
metts il numsre di dimensioni della matrice in

COUNT

N32768 B1AS D1AS D089 C209 Valore in virgola mobile di 32768 in formato F
LPT

FACINX BlAA D1AA ——~ ——— Converte (FAC) in intero in (A/Y)

INTIDX B1B2 D1B2 DOBD C2DD Valuta un' espressione presente nel testo Basi
¢ come intero nell' intervallo -32768 e +32767

AYINT  B1BF D1BF DOSA C2EA Valuta 1' espressione in testo Basic come inte
ro positivo ( da 0 a +32767)

ISARY B1D1 D1D1 DOAC C2FC Prende i parametri delle matrici dal testo Bas
ic e 1li immette nello Stack

FNDARY B218 D21B DOF3 C343 Trova la matrice-il nome in VARNAM, i parametr
i sono letti da ISARY

NOTFDD B261 D261 D13C C3BC Crea una matrice dai parmetri nelle Stack

INLPNZ B3QE D30QE D1EA C439 Fissa (VARPNT)} per pntare ad un' elemento entr
¢ la matrice

UMULT  B34C D34C D228 C447 Calcola il numero di Bytes nella dimensione (Y
) della matrice con inizic a (VARPNT)

FRE B37D D37D D259 C4A8 Punto di ingresso per la funzione FRE-esegue 1
a garbage collection e fissa il valore della f
unzione a {FRETOP)-{STREND)

GIVAYF B391 D391 D26D C4BC Converte l'intero in (A/Y¥) in FLPT in FAC nell
intervallo fra O 32767

SNGFT  B3A2 D3A2 D27C C4CB Converte [Y) a formato }LPT in (FAC) nell’ int
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LABEL

Ccea

Va0

B2.0

B4.0

DESCRIZIONE

ERRDIR
DEF l
GETFNM
FNDEOR
SETFNV
STRD

STRINI

STRILT

PUTNW1
GETSPA

GARBAZ
DVARS

GRBPAS
CAT
MOVINS

FRESTR
FREFAC

FRETMS
CHRD
LEFTD
RIGHTD
MIDD

B3AG
B3B3
B3E1l
B3F4
Ba23
B465S

B475

Bag7

B4D5
B4aF4

B526

B5SBD

B60O6
B63D
BG74A

B6A3
BGOG

B&DB
BGEC
B700
B72Cc
B737

P3A6

D2aB3

D3E1

D3F4

Daz23

D465

Da7s

Dag7

D4aDs

DaF4

D526

DSBD

DGOG

D630

DE7A

DBA3
DGO

D&DB
D&EC
D700
p72c
D737

D280
D28D
D2BB
D2CE
D2FD
D33F

D34F

D361

D3AF
D3CE

D400
D497

D40E
D517
DS54

D570
ps8n

DSBS
DSC6
D5DA
D00
D611

cacF
c4DpC
CS0A
C51D
c54ac
CS8E

C59E

CBEO

ce1D

CE66A

C74F
c78C

C7B5

c811
caz2
c836
c862
[s=10)

ervallo da 0 a 255
Stampa “TLLEGAL DIRECT", se e' in modo diretto

. ~ per esempio {CURLIN) =§FF

Punto di ingresso per DEF-crea la funzione FN

Controlla la sintassi di FN, localizza 1' indi

catore di FN e fissa DEFPNT perche' punti all'
indicatore

Punto di ingresso per la funzione FN-riceve i°
indicatore di FN, poi...

Fissa (TXTPTR} all' inizio di FN nel testo, va
luta 1' espressione,resetta quindi {TXTPTR)

Punto di ingresso per la funzione STRE, valuta
1* eapressione e la converte in stringa ASCII

Crea spazio per la stringa il cui indicatore e
* in FAC 3 e la cui lunghezza in (A). Termina

con un nuovo indicatore in (DSCTMP) ed un punt

atore al vecchio indicatore e' in (DSCPNT)

Esamina la stringa che parte da (A/Y) e crea u

n indicatore. Termina con (FAC 3) che punta al
1' indicatore

Fissa 1' indicatore allo Stack indicatore e ri

crea il puntatore

Fissa (FRETOP) e (FRESPC) per una nuova string

a la cui lunghezza e' in (A)

Esegue la GARBAGE COLLECTION-chiude lo spazio

nella STRINGA SPAZIO utilizzata per le stringh

e scartate

Ricerca le tavole di variabili e matrici per i
1 successivo indicatore di stringa che deve ‘es

sere salvato dalla GARBAGE COLLECTION

Riutilizza lo spazio di stringhe cancellate

durante la GARBAGE COLLECTION

Concatena due stringhe in una espressicne poi

continua la valutazione dell' espressione

Trasferisce la stringa il cui indicatore e¢' in

dicato da (STRNG1)

Conferma del mode stringa poi... .

Esegue 1' inquadramento e 1' allocazione della

stringa. Inizia con il puntatore all' indicato

re della stringa in (FAC+3) ed esce con la lun

ghezza in (A} e (INDEX1) che punta all' inizi

o della stringa stessa

Aggiorna l'indicatore di stringa nello SP

Punto di ingressc per la funzicne CHR§

Punto di ingresso per la funzione LEFT§

Punto di ingressc per la funzione RIGHT$

Punto di ingresse per la funzione MID$
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Estrae dallo Stack il puntatore all' indicator
e stringa, lo immagazzina in (DSCPNT), immette
il parametro stringa in {a)

Punto di ingressc per la funzione LEN

Esegue il posizionamento della stringa, dopo f
orza l' entrata del modo numerico e quindi esc
e con la lunghezza della stringa in (Y)

Punto di ingresso per la funzione ASC, prende
il primo carattere nella stringa e lo converte

Valuta un' espressione nel testo. Controllo di
validita' per intervallo da 0 a 255, in caso ¢
ontrario visualizzae un “ILLEGAL QUANTITY ERROR
*. Riporta il wvalore in (X)

Punto di ingresso per la funzione VAL. Conferm
a che 1' argomento sia una stringa poi...
Converte una stringa di inizio a (INDEX1) e di
lunghezza {A) in wvalore FLTIP in (FAC)

Legge i prametri dal testo Basic relativamente
ai comandi POKE o WAIT, immagazzina il primo i
nterc in (INDEX1), il secondo intero in (INDEX

Converte FAC in intero nel (INDEX1) nell' inte
rvallo da Q0 & 65535

Punte di ingresso per PEEK

Punto di ingresso per POKE

Puntc di ingresso per WAIT

Sottrazione in virgola mobile: (FAC)=MFLPT a (
Punto di ingresso per sottrazione:{FAC)=(ARG)-
Parte della routine di normalizzazione della s
Somma in virgola mobile: (FAC)=MFLPT & (A/Y)+{
Punto di ingresso per la somma:(FAC)={ARG)+(FA
Stampa il messaggio"OVERFLOW ERROR™
Moltiplicazione di un Byte

Costante 1.0 nel formato MFLPT

Diverse costanti usate per la valutazione di f
Esegue la funzione LOG-—controlla che 1' argome
nto della funzione sia positive dopo calcola i

1 valore di LOG in base e
Moltiplica il (FAC) pes MPLPT il cui indirizzo

LABEL C64 V20 B2.0 B4.0 DESCRIZIONE
PREAM B761 D761 DG3B CB97
LEN B77C D77C D656 C8B2
LEN] E782 D782 DESC COBS
ASC B78B D78BE D66% C8C1
in formato FLTP
GTBYTC B79B D79B D657 C8D1
VAL B7AD D7AD D687 CBE3
STRVAL B7BS D7BS D6BF C8FS
" GETNUM B7EB D7EB D6C6 (921
2)
GETADR B7F7 D7F7 D6D2 Ca2D
PEEK BSOD DBOD DGEB C943
POKE B822 DB24 D707 C95A
WAIT B82D DB2D D710 C963
FADDH  B8SA49 DBA9 DV2C C97F Somma ©.5 al FAC
FSUB B850 DBSO D733 €986
A/Y)- (FAC)
FSUBT B853 D853 D736 C989
{FAC)
FADDS  BB862 DB62 D76E (998
omma
FAD BB&7 D867 D773 CA9D
FAC)
FADDT BB6A DBGA D776 C9AD
c)
OVER BO7E DY7E D8SA CAB4
MULSHF B983 D9B3 DBSF CABS
FONE B9BC D9DC DBC8 CAF2
83C1 D9C1 DBCD CAF7?
unzioni
LOG BYEA D9EA D8F6 CB20
FMULT BA28 DA2B D934 CBSE

Appendice - 17 -



e' contenuto in {A/Y), risposta in (FAC)
Esegue la routine di moltiplicazione in virgol

.a mobile. Moltiplica (FAC) per {AFAC) il risul

Moltiplica {FAC) per 1 Byte, il risultato in R
Carica AFAC con il valore di MFLPT indirizzato

Subroutine di moltiplicazione per controllare
FAC e AFAC per UNDERFLOW/OVERFLOW

Manipola 1’ errore di OVERFLOW o di UNDERFLOW
Moltiplica il FAC per 10, il risultate in FAC
Costante 10 nel {formato MFLPT

Divide (FAC) per 10, la risposta in FAC

Divide AFAC per il valore MFLPT indirizzato da
{A/Y) e il cui segno e' contenuto in X. La ris
posta viene messa in FAC

Divide AFAC per MFLPT indirizzato da (A/Y). La

Esegue la routine di divisione in virgola mobi
le-{AFAC) e' diviso da FAC, la risposta in FAC
. All' ingresso della routine (A}=(FACEXP)
Carica FAC con MFLPT indirizzato da (A/Y)
Imnagazzina il contenuto di FAC in TEMPF2 -
Immagazzina il contenuto di FAC in TEMPF1
Inmagazzina il contenuto di FAC nella locazion
e indirizzata da (FORPNT)

Immagazzina FAC nella locazione ilcui indirizz

Arrotonda il contenuto 4i FAC nel FAC stesso
Trova il segno di FAC,.il risultate e' immesso
in A-$0l=positivo,$00=zerc,$FF=negativo

Esegue la funzione SGN

Immagazzina {A) in FAC

Immagazzina un intero presente in (FAC+1l) come
FLTP nel FAC. In ingresso X dovrebbe contenere

Esegue la funzione ABS

Confronta (FAC) con MFLPT indirizzato da (A/Y)
il risultato e' riportato in A : $0=FAC maggio
re del valore di MFLPT, $00=al valore di MFLPT
, $FF=FAC minore &i FLMPT

Converte un valore FLPT presente in FAC in qua
ttro Bytes interi in FAC+l nella forma HI LOW

Esegue INT- converte FAC in interd poi lo rice

LABEL Ce4 V20 B2.0 BA.0 DESCRIZIONE
FMULTT BA30 DA30 D934 CBSE
tato in (FAC)
MLTPLY BASS DAS9 D965 CBEBF
ESHO
CONUPK BABC DASC D998 CBC2
da (A/Y)
MULDIV BAB7 DAB7 D9C3 CBED
MLDVEX BaAD4 DADA DSEQ CCOA
MUL1O BAEZ2 DAE2 D9EE CCl8
TERC BAF9 DAF9 DAOS CC2F
DIV1O BAFE DAFE DAQA CC34
FDIVF BBO7 DBO7 DAl13 CC3D
FDIV BBOF DBOF DA1E CC4S
risposta va in FAC
FDIVT BE12 DB12 DAIE CC48
MOVFM BEA2 DBA2 DAAE CCD8
MOV2F BEC7 DBC7 DAD3 CCFD
MOV1F BBCA DBCA DADG CDDO
MOVXF BEDO DBBDO BADC CDO6
MOVMF BBD4 DBD4 DAEQ CDOG
o e' in {X/Y)
MOVFA BEFC DBFC DBOB CD32 Carica FAC da AFAC
MOVAF BCOC DCOC DB18 CD42° Carica AFAC da FAC
ROUND BC1B DUIB DB27 CDh3S1
SIGN BC2B DC2B D837 CD61
SGN BC39 DC39 DBaS CD6F
ACTOFC BC3C DC3C DB4B CD72
INTOFC BCa4 DC44 DBSO CD7A
$90
ABS BCS58 DCS8 DB64 CDBE
FCOMP BS5CB DCSB DB67 CD91
QINT BCOB DC9B DBA7 CDD1
INT BCCC DCCC DBDE CEQ2
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LABEL (64 V20 B2.0 84.0 LCESCRIZIONE
nverte in FLPT ¢ lo rimette in FAC
FIN BCF3 DCF3 DBFF CE29 Converte una stringa ASCII, il cui indirizzo n
-el testo BASIC e' indicate da TXTPTR, a FLPT n
el FAC
BOB3 DDB3 DCBF CEES Costante MFLPT usata nella conversione in stri
nga ASCII
INPRT  BDC2 DDCZ DCCE CF78 Stampa "IN seguito dall' attuale numero di 1i
nea. Esempioc (CURLIN).
LINPRT BDCD DDCD DCDS CF83 Stampa l'attuale numerc di linea da (CURLIN)
FACQUT BDD7 DDD7 DCE3 CF8D Stampa FAC come stringa ASCIT
FOUT BDDD DDLDD DCE9 CF93 Converte FAC in stringa ASCII con inizio allo
STACK e fine con Byte nullo
FYOUT  BODF DDDF GCEB CF95 Converte FAC in stringa ASCII déi inizio a STAC
K-1+Y
FOUTIM BE6S DEG8 DD74 DOIE Converte TI in stringa ASCII con partenza a ST
ACK e Tine con un Byte nullo.
BF11 DF1i DE1D DO67 Costanti MFLPT usate in conversione ASCIT
SGQR BF71 DF71 DESE D108 Esegue ls funzione SQR
FPWRT  BF7B DF7B DEGB D112 Esegue 1' Esponenziale. AFAC alla potenza d4i F
AC risposta in FAC
NEGOP  BFB4 DFB4 DEAl D14B Negazione di FAC, risposta in FAC
BFBF DFDF DEAC D156 Costanti MFLPT per la routine EXP
EXP BFED DFED DEDA D184 Valuta la funzione EXP
POLYX EOA3 EQAQ DF2D D1D7 Valutazione ddi funzione. All' ingresso (A/Y)
punta al singolo Byte che e' uguale a 1- il mu
merc di costanti che lo segue.la routine inizi
almente converte 1' argomento in un intervallo
compreso fra O e 0.999999999,
EOBD EOBA DF77 D221 Costanti MFLPT per valutazione RND
RND EQ97 E094 DF7F D229 Esegue RND
BOERR  EOF9 EOF6 ——— --—- Manipola un errore di I/0 entro il basic
BCHOUT E10C E109 ——-- —-——— Routine di uscita carattere basic — usa la rou
tine Kernal CHROUT ’
BCHIN  E112 E10F --~- ——- Routine di ingressoc carattere basic - usa la r
outine Kernal CHRIN
BCKOUT E118 E115 —— ——- HRoutine di apertura di un canale basic in usci
ta - usa la routine Kernal CKOUT
BCKIN E11E E11B ——— ——-— Routine basic di apertura xanale per INPUT - u
. sa la routine Kernal CHKIN
BGETIN E3124 E121 —--—— -—— Routine di lettura di un carattere basic - usa
la routine Kernal GETIN
SYS E128 E127 FFOE FFDE Esegue SYS - CBM64/VIC20 fissano (A,X,Y e SR)
rispettivamente da {SYSA), (SYSX}, {SYSY), (5YSS)
prima @i entrare nella routine in codice macch
ina e ripristinano i nuovi valori al ritorno
E156 E153 FFDB FFDB Esegue SAVE - CBM64 e VIC20 ricercano i parame

SAVET

tri dal testo basic priwma della chiamata della
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routine Kernal, anche la routine Kernal del Pe
t legge i parametri
Esegue il salvataggic della Ram su una data pe

‘ piferica -~ il CBM64 e il VIC20 saltano alla

routine Kernal SAVE

Esegue VERIFY - il CBM64 e il VIC20 ricercano

i parametri dal testo basic prima di saltare a
1lz routine Kernal.

Esegue LOAD — il CBMB4 e il VIC20 ricercano

i parametri dal testo basic prima di saltare a
11la routine Kernal.

Carica la RAM da una periferica - il CBMG64 e i
1 VIC20 ricercano i parametri dal testo basic

prima di saltare alla routine Kernal.

Esegue OPEN - il CBMB64 e il VIC20 ricercano

i parametri dal testo basic prima di saltare a
1la routine Kernal.

Esegue CLOSE - il CBM64 e il VIC20 ricercano

i parametri dal teste basic prima di saltare a
ila routine Kernal.

Chiude un dato FILE

Prende i parametri dal testo basic per LOAD/SA

Se {TXTPTR) e' indirizzato a una apice . leg
ge un byte dal testo basic

Se viene trovato la fine di un comando esce se
nza aver fissato i parametri.

Verifica che TXTPIR indirizzato all' apice n
on sia seguito da virgola o da byte nullo - in
caso contrario SYNTAX ERROR

Ricerca i prametri dal testo Basic per le rout
ines di OPEN e CLOSE

Valuta la funzione COS- aggiunge pi greco/2 a

Valuta la funzione SIN

Valuta la funzione TAN calcolando SIN/COS
Costante pi greco/2 di MFLPT

Costante 2%pi greco di MFLPT

Costante 0.25 di MFLPT

Costante MFLPT per il calcelo della funzione 5

Caleola la funzione ATH
Costante MFLPT per il calcelo di ATN

LABEL C64 V20 B2.0 BA.0 DESCRIZIONE
SAVER E15F E15C F6A7 F6E3
VYERFYT EL165 El162 FFDB FFDB
LOADT E168 E165 FFD5 FFD5
LOADR E17S E172 F322 F356
OPENT E1BE E1BB FFCQ FFCO
CLOSET E1C7 El1Ca4 FFC3 FFC3
CLOSER EL1CA EI1C7 F2AC F2EQ
SLPARA E1D4 E1D1 F43E F47D
VE/VERIEY
COMBYT EZ200 E1FD F460 FA9F
DEFLT E206 E203 F50E F54D
CMMERR EZ20E E20B F516 F555
OCPARA EZ219 E216 FACE F50D
Ccos E264 E2G1 DFD8 D282
FAC poi...
SIN E26B E268 DFODF D289
TAN E2B4 E2B1 EQ28 D2p2
PI2 EZEQC E2DD EO54 DZFE
TWOPI E2ES E2E2 E0OS59 D303
FR4 E2EA E2E7 EQSE D308
E2EF E2EC ED063 D30D
IN
ATN E30E E3CB EO8C D32C.
E33E E33B EOBC D35C
BASSFT E37B E467 —— ——

Routine di restart (WARM) del Basic chiamata ¢
on un BREAK se una istruzione BRK e' rilevata
oppure se e' premuto RUN/STOP RESTORE. Chiude
i canali, resetta le linee di I/0, resetta lo
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STACK ed esce attraverso la routine IERROR con

Copia BVTRS nel blocco O della RAM

‘ Inizializza il Basic all' accensione-se viene

chiamata INITV per settare i vettori Basic in
$0300-3030B, allora....

Chiama la routine di INITCZ per settare le var
iabili Basic nella pagina zero.(Il PET azzera
il contenuto della memoria da $0400 a fine mem
oria, mentre ¢io' non’avviene c¢con CBMGA e VIC2
0). Chiama in funzione la routine INTMS, poi v

Copia principale della routine CHRGET - copia
all' indietro in pagina ZERO da INITCZ
Costante MFLPT=0.811635157 usata per i} valore
iniziale della funzione RND

Inizializza la RAM Basic- fissa USRPOK, ADRAY1
» ADRAYZ, copia INITAT e RNDSED in CHRGET e RN
DX, fissa TATTAE e FRETOPF z (LORAM), (HIRAM),
mette a zero il primo Byte del testo Basic

Testo™...COMMODORE BASIC..."
Copia ROM dei vettori BASIC
Riporta in {X/Y} 1' indirizzo del €526 (CIA) u
tilizzato dalla routine IRQ.Questa e' la routi

Riporta la disposizione organizzativa dello sc
hermo-colonne (X}, righe (Y)}. Entrata attraver
50 il vettore Kernal SCREEN

Fissaa/riporta la pposizione del cursore: le c
olonne di schermo attraverso (Y}, le righe di
scherme attraverso (X).Fissa il cursore se il
Carry ¢' a 0, ne riporta invece la posizione s
e il Carry e' a 1. Ingresso attraverso il vett
ore Kernal PLOT. -

Inizializza I/0. Questa routine e' chiamata tr
amite il vettore Kernal IOBASE

Home di schermo, resetta la tavola di link del
le linee di schermo

Muove il cursore a (TBLX), (PNTR)

Resetta le linee di I/0, incluse i registri de

Resetta i canali di I/0 poi....

Ripristina i valori del 6567 [(VIC-II)
Prende un carattere dal Buffer di tastiera
Input di un carattere

Input di un carattere da tastiera o schermo

LABEL €64 V20 B2.0 B4.0 DESCRIZIONE
(X) = $80
INITV E453 E45B ———= —— o
INIT E394 E378 —— - —
ININV  E337 E37B E116 D3B6
a in modo Basic.
INITAT E3A2 E387 EOF9 D399
RNDSED E3BA E39F El11 D3B1
INITCZ E3BF E3Ad ————= —-—o
WORDS EAG0 E429 E1B7 D44B Testo "BYTES FREE"
FREMES E473 E436 E1C4 Dass
BVIRS E447 E44F we—— womm
IOBASK ES00 EBO0 —wee a——r
ne Kernal IQBASE
SCRNK ES05 ESOS5 ——— —— —
PLOTK ES0A ESQA —e
INITIO E51B E518 E1DE E60F
- HOME ESE6 E581 Ez257 EOSF
PLOTR ES6C E587 EZ25D EQGF
PANIC ES9A ESBS ——m ——
1 vig-IT
DFLTIO ESAQ ESBE —— ———a
VICINT ESA8 E5C3 ——— ——
KBGET ESB4 ESCF E285 EOA7
KBINP ESCA ESES E29A EOBC
KSINP ' E632 E64F E2F4 E116
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Input 4i un carattere dallo schermo.

Congiunge il flag di virgolette (QTSw). Durant
e la fase di INPUT arresta la codificazione (T
OKEN) delle parcle chiave quandc queste sono f

Stampa il contenuto di (A)sullo schermo. Utili

Stampa un carattere sullo schermo, interpretan
do sia i controlli di cursere, il cambio di co
lore € il cambio di set di caratteri
Controlla il decrementc del contatore linea.
Controlla 1' incremento del contatore linea.
Tavola usata per la decodifica dello schermo
Routine @i scrolling schermo

Routine principale di manipolazione interrupt
di IRQ.( CINV punta a queste locazioni di memo .

Routine di scansione della tastiera, contreollo
di tasto premuto e immette il carattere nella
coda di tastiera. Questa €' la routine indiriz
zata dal vettore Kernal SCHEKEY

Tavola della matrice di tastiera. Utilizzata d
n SCNKYK per convertire il tasto premuto nel ¢

Esegue un OR con (A) per convertire il numerco
dl periferica in un indirizzo di TALK per il B
US IEEE e lo trasmette come comando. Questa e*
la routine Kernal indirizzata da TALK

Esegue un OR con (A) per convertire il numero
di periferica in un indirizzo di LISTEN per il
bus IEEE ¢ lo trasmette come comando.Questa e'
la routine Xernal indirizzata da LISTEN
Converte (A) e lo trasmette come indirizzo sec
ondario di LISTEN sul BUS IEEE. Questa e' la
routine Kernal a cei si accede per mezzo di SE

Converte {A) e lo trasmette come indirizzo sec
ondario di TALK sul BUS IEEE. Questa e' la
routine Kernal a cui si accede per mezzo di TK

Trasmette un Byte sul BUS IEEE. Il carattere e
! bufferizzato cosi' che e' possibile eseguire
un HANDSHAKING.Questa ¢' la CIQUT Kernal

Trasmette un comando di UNTALK sul BUS IEEE. Q
uvesta e' la routine Kernal c¢he e' indirizzata

LABEL €64 V20 B2.0 B4.0 DESCRIZIONE
SCINP E63A E657 E2FF E121
TGLQT E684 E6B8 E33F E16A
ra apici
SCPUT E681 EBCS E34C E177
zzata da SCNPNT
SCNPNT E716 E742 E3D8 E202
CKDECL EB8Al1 EBEB
CKINL E8B3 E&FA
SCNTABL E8DA ES21 —— ———
SCROLL - EBEA ES75 EG3F E3CB
IRQX EA31 EA4l EG1B E442
ria)
SCNKIK EA87 EB1E E6BE E4CD
KBDTEL EB79 EC46 ESF8 EGDL
arattere ASCII
TALKK EDOSY EE14 FOBG FQD2
LSTNK EDOC EE17 FOBA FODS
SCNDK EDPBY EECO —— ———
COND
TKSAK EDC7? EECE — ———
SA
CIQUTK EDDD EEE4 F16F F19E
UNTLKK EDEF EEF6 F17F F1lAE
dal vettore UNTALK
UNLSNK EDFE EF04 F183 F1B9

Trasmette un comando UNLISTEN sul BUS IEEE. Il
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LABEL

ce4

V20

B2.0

B4.0

DESCRIZIONE

ACPTRK
NMICNT
RSWRT
RSBLD
KMSGTX
KMESSG

GETINK

CHRINK

CHROTK
CHKIRK
CKOUTK

CLOSEK

CLALLK

CLRCHK

DPENK

LOADK

SAVEK

EE13
EEBB
EFQ6&
EFs59
FQBD
F128

F13E

F157

F1CA

F20E

Fa2gs0

F291

F3aF

F333

FA4p

FASE

F5DD

EF19
EFA3
EFEE
F036
F174
F1E2

FiFS

F20E

F27A

Fa2c7

F309

F34A

F3EF

F3r3

Faoa

F542

F&75

Filsc

FOQO

F156
FiD1

F1E1

'F232

F7BC

F770

F2AC

F26E

F272

F524

Facre

F&6A4

F1CO

FO00
F158
F205

F215

F266

F7FE

F71F

F2EQ

F2a2

F2A6

F563

F40B

FGE3

vettore Kernal UNLSN comincia di qui
Un byte e' in HANDSHAKEN dal BUS IEEE e immess
o in A. Quests e' la routine Kernal ACPTR

-Continuazione della Routine principale di INTE

RRUPT NMI usate per le periferiche RS232
Uscita di un Byte su canale R5232

Parte della Routine di interrupt NMI che costr
wisce il bit individuale proveniente dal canal
e RS5232

Testo relativo ad un errore Kernal e controllo
del messaggio ivi immagazzinato-

Stampa un messagpio Kermal sullo scherme
Riceve un carattere da un canale e lo riporta

-in A. Se nessun carattere e' stato inviate rip

orta 0. Questa e' la routine Kernal GETIN
Input di un carattere dal Buffer in A.questa e
' la routine Kernal CHRIN

Uscita del Byte contenuto in A nel canale di u
scita. Questa &' la routine Kernal CHROUT

Colloca il file dichiarato da X come canale di
input. Questa e' la routine usata dal vettore

Kernal CHKIN

Colloca il file dichiarato da Y come canale di
uscita. Questa e' la routine usata dal vettore
Kernal CHKOUT

A dichiara il file che deve essere chiuso. I P

articolari sono rimossi dalla tavola delle per
iferiche {SAT, FAT}. Questa &' la routine Kern
al CLOSE

Questa routine blocca tutti gli attuali I/0. I
1 numero di file aperto (LNTND) e' messo a zer
o e gualsidsi file su IEEE e' messo in UNTALK
© UNLISTEN.Questa e' la routine Kernal CLALL.
Dealloca i canali di 1/0 e rifissa le periferi
che (DFLNT=0,DFLTO=3). Questa e' la routine ke
rnal CLRCHN

Apre il file i cui dati sonc immagazzinati in
FNLEN,LA,SA,FNADR inserendo i dettagli nelle t
avole di LAT,FAT e SAT e scegliendo le appropr
iate routine per la gestione di files su disco
o cassetta. Questa e' la routine Kernal OPEN
Carica il file pegli indirizzi detti sopra. Il
CBMG64 ed il VIC 20 hanno un parametro addizion
ale che dichiara dove il file deve essere rica
ricato. Questa e' la routine Kernal LOAD
Salva una data zona di memorim RAM (STAL e NEM
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USS) su un file indentificato da {FNLEN,LA,FA,
SA,FNADR). Questa e' la routine kernal SAVE
Parte della ruotine di servizio IRQ che posizi

. ona 1’ orologic in tempo reale. Inoltre immaga

zzina l'attuale valore della matrice di tastie
ra in STKEY che abilita la funzione di STOF. Q
vesta e' la routine Kernal UDTIM

Controlla il valore immagazinato in STKEY e re
stituisce il flag Z a 1 se il valore ivi immag
azzinato rappresenta il tasto STOP. Questa e’
la routine Kernal STCP

Errori controllati dalle routines Kernal. Ques
te routine entra in funzione per inviare il gi
usto messaggio di errore

Cerca e legge il bloccodi testa del nastro.

Le routines di centrollo nastro risiedono in g
uesto punto. Eseguono le funzioni come: contro
1le del motore di cassetta, temporizzazione, e

Routine di lettura nastro
Routine di manipolazione di un Byte per lettur

Routine 'di scrittura nastro

Routine di inizializzazione utilizzata all' ac
censione della macchina. Questa e' la routine

che e' indirizzata via HARWARE dal vettore loc
alizzato a $FFFC. La memoria e' inizializzata

e tutte le periferiche di I/0 sono fissate. La
prima parte della routine controlla se un cart
ridge e' caricato mel blocco 9 e se e’ ¢osi' s
alta al cartridge per la inizializzazione ¢ la

Questa routine nel VIC20 controlla quanta memo

Nel VIC e nel CBM 64 1' NMI Interrupt e' princ
ipalmente usato per gestire le periferiche RS2
32. I PET invece non 1' adoperano per niente
Tavela dei BAUD RATE per il VIC

Questa rouwtine entra in funzione gquando viene
rilevato un Interrupt. I registri sonc salvati
e la causa dell' Interrupt viene determinata (

Tavola dei salti delle routines Kernal
Vettore di Interrupt NMI

LABEL Cu4 V20 B2.0 B4.0 BGESCRIZIONE
UDTIMK FG69B F734 F729 F768
STOPK FEED F770 F30F F343
KERROR FGEB F77E F315 F349
THEADR F72C F7AF F5A6 FSES
TCNTL FBOD F88A FBO6 FB4B
. ec.
TREAD F92C F9BA F855 FE9A
TBYT FA70 FABD F931 F976
a nastro
TWRT FEAS FBEA FBS3 FBDB
COLD FGE2 FD22 FCD1 FD16
messa in funzione
MEMCHK ——— FE91 ——— =
ria e' disponibile
NMIXCT FEA43 FEA9 —=— ———-
BAUDTD =—~— FF5C i ———
INTRPT FFA48 FF72 E61B E442
IRQ o BRK)
KVCTRS FFB1 FF8A FFCO FFCO
NMIVEC FFFA FFFA FFFA FFFA
RSTVEC FFFC FFFC FFFC FFFC Vettore di Reset
IRQVEC FFFE FFFE FFFE FFFE

Vettore di Interrupt IRQ
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NOME

VIA

CITTA'

SONO IN POSSESSO DI

CON LE SEGUENTI PERIFERICHE

| | Desidero ricevere gratuitamente il Vostro
catalogo ed essere inseritc nell' E.V.M.
MAILING LIST

| | Desidero informazioni sulla SOFTWARE BANK

SEGNALAZIONE DI ERRORI




SPEDIRE IN BUSTA A:

E.V.M Computers
Via Marconi %/a
52025 MONTEVARCHI (AR)










