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Preface

This book is intended to be used by the serious Commodore C16
programmer, and gives a complete disassembly of all the C16 ROM
routines.

Also included for reference is the complete 8501 machine code
instruction set.

Some sections of the code will obviously not make sense as
disassemblies: error messages, for instance, will disassemble into pure
garbage! However, for the sake of completeness, it’s all been left in.

Many programmers could have produced this book, but not many
programmers have access to amenable publishers, as we have. The
book has been produced to serve purely as a reference guide and
nothing else.

If it leads you to a better understanding of your computer and the way
it works, and if it helps you to write better machine code programs,
then the purpose of this book will have been achieved.

We'd like to thank the publishers for their help and advice in producing
this book, and also the Hare and Hounds public house in Ashford,
where the idea for this series of books was first conceived. Thanks
are also due to readers of the previous ROM disassembly books. One
of the suggestions they made was that we should include an ASCII
dump of the tables (i.e. Keywords), and this suggestion has been taken
up.

P.G. & K.B.






0000

0001

0002
0003

0007

0008
0009
000A

0oos

gooc

000D

000E

00O0F

0010

Fundamental memory map

- 0006

10

11

12

13

14

15

16

Chip directional register

Chip 1/0, serial bus & tape
control

Token value of search
Renumber parameters

Search character for end of
line

Scan-quotes flag
TAB column save
Flag; 0 = load; 1 = verify

BASIC input buffer
pointer/subscript no.

Default DIM flag

Variable flag; FF = string;
00 = numeric

Numeric flag: 80 = integer;
00 = floating point

Flag; DATA scan; LIST
quote; memory

Flag; Subscript - FNx



0011

0012

0013

0014 - 0015
0016

0017 - 0018
0019 - 0021
0022 - 0025
0026 - 002A
0028 - 002¢C
0020 - 002E
002F - 0030
0031 - 0032
0033 - 0034
0035 - 0036

10

17

18

19

20 - 21
22

23 - 24
25 - 33
34 - 37
38 - 42
43 - 44
45 - 46
47 - 48
49 - 50
51 -52
53 - 54

Flag; 0 = INPUT; 152 =
READ; 64 = GET

Flag; ATN sign - comparison
evaluation

Current |/0 prompt flag (1 =
prompt off)

BASIC stores integer values
here

Pointer; temporary string
stack

Last temporary string vector

Stack for temporary string
vector

Utility pointer area

Product area for
multiplication

Pointer; start of BASIC
program

Pointer; start of BASIC
variables - end of current
BASIC program

Pointer; start of arrays - end
of variables

Pointer; end of arrays
Pointer; start of string storage
{moves down from from top
of available memory to arrays
and OUT OF MEMORY)

Pointer; end of string storage



0037 - 0038

0039 - 003A
0038 - 003¢C
0030 - 003E
003F - 0040
0041 - 0042
0043 - 0044
0045 - 0046
0047 - 0048
0049 - 004A
0048 - 004cC
0040

004€E - 004F
0050 - 0051
0052

0053

0054 - 0056
0057 - 0060

55 -56
57 - 58
59 - 60
61 - 62
63 - 64
65 - 66
67 - 68
69 - 70
71 -72
73 -74
75-76
7

78 -79
80 - 81
82

83

84 - 86
87 - 96

Pointer; to top of current
RAM available to BASIC
(alter these values to reset
top of RAM)

Current BASIC line number
Previous BASIC line number

Pointer; BASIC statement for
CONT

Current DATA line number
Pointer; current DATA item

Vector; jump for INPUT
statement

Current variable name
Current variable address

Variable pointer for FOR -
NEXT statement

Y-save; operator-save; BASIC
pointer-save

Comparison symbol

Work area; function definition
pointer

Work area; string descriptor
pointer

Length of string
Garbage collect use
Jump vector for functions

Numeric work area
11



0061
0062 - 0065
0066

0067

0068

0069 - 006E

006F

0070

0071 - 0072

0073 - 0074
0075

0076 - 0078
0079 - 0078
007c - 0070

007€e - 007F

0083
0084
0085

12

97
98 - 101
102

103

104

105 - 110

11

112

113 -114

115 - 116
117

118 - 123
121 - 123
124 - 125

126 - 127

131
132

133

Accumulator #1; exponent
Accumulator #1; mantissa
Accumulator #1; sign

Series evaluation constant
pointer

Accumulator #1; hi-order
(overflow)

Accumulator #2; floating
point

Sign comparison;
Accumulator 1 - Accumulator
2

Accumulator #2; lo-order
(rounding)

Cassette buffer length - series
pointer

Line increment value for auto
10k Hi-res; Flag

Misc work values

DS$ descriptor

Top of run-time stack

Music, tone and volume;
temps

Current Graphic mode
Current colour

Multicolour one



0086
0087
0088
0089
008A
0088

0090
0091
0092
0093
0094

0095

0096

0097

0098

0099

009A

0098

009c

135
136
137
138

139

144
145
146
147
148

149

150

151

152

153

154

155

156

Foreground colour
Maximum No. of columns
Maximum No. of rows
Paint-left; Flag
Paint-right; Flag

Paint-stop if not same as
background colour

Kernal 1/0 status word;ST
STOP/RVS key; Flag
Temp

Flag; 0=Load. 1= Verify
Flag; serial bus

Buffered character for serial
bus

Temp for BASIC

No. of open files, index for
file table

Default input device (normally
0)

Default output device
(normally 3)

Flag; $80=direct mode,
$00 = program mode

Tape pass 1 error log
Tape pass 2 error log

13



009F - 00AD0 159 - 160
00A1 - 00A2 160 - 161

00A3 - O0OA5 163 - 165

00A6 166
00A7 167
00A8 168
00A9 169
00AA 170
00AB 171
00AC 172
00AD 173
00AE 174

OOAF - 00BO 175 -176

00B2 - 00B3 178 - 179

00B4 - 00B5 180 - 181
00B6 - 00B7 182 - 183
00BA - 00OBB 186 - 187
00BE - 00BF 190 - 191
00c0 - 00C1 192 - 193
00cz 194

00c3 195

14

Temp. data area

Monitor working vector
Real time jiffy clock

Serial bus usage
Read/write byte from tape
Temp for serial routine
Temporary colour vector

Countdown, tape write/bit
count

Current filename length
Current logical file number
Current secondary address
Current device number
Pointer; current filename

I/0 start address (low byte,
high byte)

Load RAM base

Pointer to cassette base
Pointer to data, tape write
Pointer; Bank fetch
Temp; scrolling

Flag; RVS/n

End of line for Input pointer



00c4 - 00C5 196 - 197

0oceé 198

00c7 199

00c8 - 00c9 200 - 201

00CA 202
oocse 203
00cc 204
ooco 205
00CE 206
00CF 207

0000 - 00D7 208 - 215
00D8 - OOE8 216 - 232
00€E9 233

OOEA - O0EB 234 - 235
00EC - OOEE 236 - 238

OOEF 239

00FO0 240
00F1 - 00F4 241 -244
" 00FS 245

00F6 246

Input cursor log (row,
column)

Which key: 64 if no key

Flag; INPUT or GET from
keyboard

Pointer; current screen line
address

Cursor position on above line
0 =direct else programmed
Current screen line length

Current cursor physical line
number

Last 1/0 character

Flag; insert mode

Used by speech software
Used by application software
Screen line link table

Screen editor colour

Screen work values

Number of characters in
keyboard buffer

Flag; Pause
Monitor; storage
Cassette checksum

Monitor work value
15



00F7 - OOF8
00F9
OOFA
OOFs8
0100 - 010A
0200 - 0258
0259 - 025¢C
0250 - 02AC
02AD - 0280
0281 - 0284
0285 - 02cs
02cc - 02€8
02E9
02EA
02EB
02EC - O2EE
02EF
02F0
02F1
02F2 - 02F3
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247 - 248
249
250
251
256 - 257
512 - 600
601 - 604
605 - 684
685 - 688
689 - 692
693 - 715
716 - 744
745
746
747
748 - 750
751
752
753
754 - 755

Cassette work values

DMA control mask

Work byte

Current ROM bank

Processor stack area

BASIC input / Monitor buffer
BASIC storage

BASIC/DOS interface area
Current x,y position

Destination for X and Y
coordinates

Graphics work area

Print using, Graphics work
area

Temp screen row number
String length

Trace on =255

Directory work area
Graphics work area

Number of graphics
parameters

Parameter relative or absolute
(1-0)

Vector; Float-fixed



02F4 - 02F5
02F6 - 02FD

02FE - 02FF

0300 - 0301
0302 - 0303

0304 - 0305

0306 - 0307
0308 - 0309
030A - 0308
030c - 0300
030€ - 030F
0310 - 0311
0312 - 0313

0314 - 0315

0316 - 0317
0318 - 0319
031A - 0318
031c - 0310
031€E - 031F
0320 - 0321

0322 - 0323

756 - 757
758 - 765

766 - 767

768 -769
770 -771

772 -773

774 - 775
776 - 777
778 - 779
780 - 781
782 - 783
784 - 785
786 - 787

788 - 789

790 - 791
792 - 793
794 - 795
796 - 797
798 - 799
800 - 801
802 - 803

Vector; Fixed-float
Unused

Vector; for function cartridge
users

Error message link (8686]
Warm start link [8712]

Crunch Basic Tokens link

[8956]
Char. list link [8B6E]
Char. dispatch [8BD6]
Token evaluation [9417]
Crunch hook vector  [896A]
List hook vector [(8B88]
Execute hook vector [8C8B]
Interrupt link [CE42]

Hardware interrupt vector

[CEOE]
BRK interrupt vector [F44C]
OPEN vector [EF53]
CLOSE vector [EE5D]
Set-input vector [ED18]
Set-output vector [ED60]
Restore 1/0 vector [EFOC]
INPUT vector [EBES]

17



0324 - 0325
0326 - 0327
0328 - 0329
032A - 0328
032¢ - 0320
032E - 032F
0330 - 0331
0333 - 03F2
03F3 - 03F4
03F5 - 03F6
03F7 - 0436
0437 - 0472
0473 - 0478
0479 - 0484
04E7 - D4EA
04EB - D4EE
04EF - D4F6
04F7

04F8 - 04FB
04FC - D4FF
0500 - 0502
0503 - 0508
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804 - 805
806 - 807
808 - 809
810 - 811
812 - 813
814 - 815
816 - 817
819 - 1010
1011 - 1012
1013 - 1014
1015 - 1078
1079 - 1138
1139 - 1144
1145 - 1156
1255 - 1258
1259 - 1262
1263 - 1270
1271
1272 - 1275
1276 - 1279
1280 - 1282
1283 - 1288

Output vector

Test-STOP vector [F265]
GET vector [EBD9]
Abort 1/0 vector [EF08]
User defined vector  [F44C]
LOAD link [FO4A]
SAVE link [F1A4]

[EC4B]

Cassette buffer

Data length to tape (write)
Data length to tape (read)
RS232 input buffer

Tape error log

CHRGET

CHRGOT

PU characters

String work area

TRAP and error logs
Stack pointer for error trap
DO loop work area

Sound work area

USR program jump

RND seed value



0509 - 0512 1289 - 1298
0513 - 051Cc 1299 - 1308
051D - 0526 1309 - 1318
0527 - 0530 1319 - 1328
0531 - 0532 1329 - 1330
0533 - 0534 1331 - 1332
0535 - 0536 1333 - 1334

0537 - 0538 1335 - 1336

0539 1337
053A 1338
0538 1339
053¢ 1340
053D 1341
053E 1342
053F 1343
0540 1344

0541 - 0542 1345 - 1346
0543 1347
0544 1348
0545 - 0546 1349 - 1350
0548 1352

0549 - 054A 1353 - 1354

Logical file number

Device number

Secondary address
Keyboard buffer

Start of memory

Top of memory
Timeout/end flags

Tape buffer counts

Tape buffer pointer

Tape file type

Character (colour) attribute
Flash flag

Unused

Base location of screen top
Keyboard buffer size

Flag; key repeat; 128=all -
64 =none

Key repeat counters

Key shift flag

Last shift pattern

Keyboard table setup vector
Flag; Auto scroll

Screen work values

19



054B - 055¢C
055D
055E
055F - O5E6
05€e7 - O5EB
O5EC - O6EB
05F0 - O5F1
05F2 - O5F4
O5F5 - 06EB
06EC - O7AF
0780 - 07cc
07c¢b - 0700
0701
0702
0703
0704 - 0708
0709 - 07E4
O7ES
07E6
07€E7?
O7ES8
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1355 - 1372
1373
1374
1375 - 1510
1511 - 1515
1516 - 1771
1520 - 1521
1522 - 1524
1525 -1791
1792 - 1967
1968 - 1996
1997 - 2000
2001
2002
2003
2004 - 2008
2009 - 2020
2021
2022
2023
2024

MLM work locations
FN key pending count
FN key pointer

Key definition area
DMA work locations
Banking routine page
Long jump vector
Long jump registers

Reserved RAM for extra
ROMs

BASIC pseudo stack
Tape working values
RS232 working values
RS232 in pointer
RS232 read pointer
RS232 input counter
RS232 work values
Character load program

Current screen bottom
margin

Current screen top margin
Current screen left margin

Current screen right margin



07€E9
O7EA
07EB
07€EC - O7ED
O7EE - O7F1
07F2
07F3
07F4
07F5
07Fé6
07F7
07F8
07F9
O7FA
07FB
07FC
0800 - OBFF
0COO0 - OFFF

1000

2000

2025
2026
2027
2028
2030
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2048
3072

4096

8192

- 2029

- 2033

- 3071

- 4095

0=scrolling enabled

255 = auto insert enable

Previous character printed

Current colour attribute
Screen line wrap table
SYS A-reg save

SYS X-reg save

SYS Y-reg save

SYS status reg save
New key detect
Lockout CTRL-S
Monitor read

Colour decode switch
Split screen bit mask
Split screen video base
Tape motor interlock
Colour memory

Screen memory

Start of BASIC RAM (in
lo-res)

Start of BASIC RAM (in
hi-res)

8000 - FFFF 32768 - 65535 BASIC ROM

21



D000 - D7FF
FD10 - FD1F
FDDO - FDDF
FEOOD - FEFF
FFOO - FF1F

22

53248 - 55295
64784 - 64799
64976 - 64991
65024 - 65279

65280 - 65311

Character sets in ROM
Parallel port-6529
ROM bank select
DMA disk interface

TED 1/0 control chip



8000
8003
8019
802E
80CF
8105
8117
8123
8155
818E
8383
8418
8455
8471
867E
8681
86F1

86F8B

.
’

.
’

.
’

.
’

-
[

.
’

-
’

-
’

’

’

’

’

’

C16 ROM memory map

Module or Cold start
Warm restart

Initialize

Initialize Basic

Power up message
Vectors for $300
Initialize vectors
CHRGET

Error message vectors
Keywords

Keyword Action vectors
Function vectors
Operator vectors

Error messages

Error routine

‘out of memory’
Break Entry

‘ready.’

23



8706;
872E;
8818;
885A;
886E;
88C0;
8905;
8923;
8953;
8A3D;
8A79;
8A98;
8AED;

8AFF

8BBC

8§C25;
8C9A;
8CCO;
8CD8;
8CDA;
8003;
8D2C;
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Ready for Basic
Handle new line
Re-chain lines
Receive input line
Scan stack FOR/GOSUB
Move memory
Check stack depth
Check memory space
Crunch tokens

Find new Basic line
Perform [NEW]
Perform [CLRI
Back up text pointer
Perform [LIST]
Perform [RUN]
Execute statement
Perform [RESTORE]
Break

Perform [STOP]
Perform [END]
Perform [CONT]

Perform [GOSUB]



804D ;
8083;
80B0;
8DBE;
8DE1;
8EOB;
8E1B;
8E3E;
8E7C;
8FEOD;
8FE6;
9000;
9088;
90A6;
9088;
90EE;
9108;
9142;
914F;
9208;
9294;

9314;

Perform [GOTO]
Perform [RETURN]
Perform [DATA]
Scan for next statement
Perform [IF]

Perform [REM/ELSE]
Perform [ON]

Get fixed point number
Perform [LET]
Perform [PRINT #]
Perform [CMD]
Perform [PRINT]
Print string from (y.a)
Print format character
Perform [GET]
Perform [INPUT #]
Perform [INPUT]
Prompt and input
Perform [READ]
Input error messages
Perform [NEXT]

Type match check

25



932¢C

-

9439

LY}

9485;

9488

L XY

9493

-s

94A1

-e

94AD

LX)

9561

95F8B

9602;
9628;
9698B;
96AS;
973A;
9744 ;
9858B;
986C;
9879;

9898

991¢C

-s

9921

9A2F

26

Evaluate expression
Constant pi

Evaluate within brackets
"y

Comma..

Syntax error

Search for variable

Set up FN reference
Perform [OR]

Perform [AND]
Compare

Perform [DIM]

Locate variable

Check Alphabetic
Create variable

Array pointer subroutine
Value 32768
Float-fixed
Set up array
‘bad subscript’
lllegal quantity

Compute array size



9A62;
9A76;
9A7D;
9A86;
9A9D;
9ACB;
9ADE;
9854;
9B66;
9874 ;
9BDA;
9C18B;
9C48B;
9C52;
9CAA;
9CBB;
9CCF;
9003;
9015;
9046;
9D61;

9067;

Perform [FRE]
Fix-float

Perform [POS]
Check direct

Perform [DEF]

Check fn syntax
Perform [FN]
Calculate string vector
Perform [STR$]

Set up string
Concatenate

Build string to memory
Discard unwanted string
Make room for string
Clean descriptor stack
Perform [CHR$]
Perform [LEFT$]
Perform [RIGHT$]
Perform [MID$]

Pull string parameters
Perform [LEN]

Exit string mode

27



9070;
9081 ;
9093;
9DCF;
9DDE;
9DE4;
9DFA;
9E12;
9E18B;
9E6A;
9E87;
9E9E;
9F78;
9FB2;
9FB7;
AO1E;
A078;
AOA9;
AODC;
A107;
A154;

A162;
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Perform [ASC]

input byte parameter
Perform [VAL]
Parameters for POKE/WAIT
Parameters for SOUND
Float-fixed

Perform [PEEK]
Perform [POKE]
Perform [DEC]
Perform [WAIT]
Perform [subtract]
Perform [add]
Complement FAC #1
‘overflow’

Multiply by zero byte
Perform [LOG]
Perform [multiply]
Multiply-a-bit
Memory to FAC#2
Adjust FAC#1/2
Underflow/overflow

Multiply by 10



A179;
A17E;
A197

A21F;
A24C;
A281;
A291;
A2AO;
A28BO0;
A2BE;
A2CE;
A2DD;
A2EOQD;
A320;
A358;
A37F;
A4OA;
A453;
A4SF;
AL6F;
AS5A3;

A5CC

10 in floating point
Divide by 10
Perform [divide]
Memory to FAC#1
FAC#1 to memory
FAC#2 to FAC#1
FAC#1 to FAC#2
Round FAC#1
Get sign
Perform [SGN]
Fixed-float

Perform [ABS]

Compare FAC#1 to mem

Float-fixed
Perform [int]
String to FAC
Get ASCII digit
Print ‘IN..’

Print line number
Float to ASCII
Decimal constants

Tl constants

29



ASE4
ASEE
A627
A660
A6B3
A6C9
A707
A760
A769
A772
A77D
A7B5S
A7DE
A7FO
A7F3
A84D
A85A
A868B
A89D
A8AS
A8BO
A906

30

.
’

.
’

.
’

.
’

.
’

.
’

-
’

.
’

.
.

LY}

LX)

’

.
’

.
’

Perform [SQR]

Perform [power]

Perform [negative]
Perform [EXP]

Series evaluation 1.
Series evaluation 2.
Perform [RND]

Save Basic stack

Restore Basic stack

Trim Basic stack

Kernal calls

Perform [SYS]

Perform [SAVE]

Perform [VERIFY]
Perform [LOAD]

Perform [OPEN]

Perform [CLOSE]
Parameters for LOAD/SAVE
Check default parameters
Check for comma
Parameters for open/close

Make room for string



A954;
AAS7;
AAT70;
AA77;
AACO;
AB1A;
ABS8F;
ADCA;
AESA;
AEF7;
B428B;
B440;
B4BE;
B507;
BS544;
B557;
BSAC;
B603;
B652;
B655;
B6CD;

B6ES;

Garbage collection
Calculate end of string
Perform [COS]
Perform [SIN]
Perform [TAN]
Perform [ATN]
Perform [RENUMBER]
Perform [FOR]
Perform [DELETE]
Print using
Perform [TRAP]
Perform [RESUME]
Perform [ERR$]
Perform [HEX$]
Perform [PUDEF]
Perform [DO]
Perform [EXIT]
Perform [LOOP]
Perform [TRON]
Perform [TROFF]
Perform [AUTO]

Perform [HELP]
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B729; Perform [KEY]
B7C2; Key redefinition
B849; Perform [SOUND]
B8BD; Perform [VOL]
B8D1; Perform [PAINT]
B904; Perform [CHAR]
BAE2; Perform [BOX]
BD35; Perform [GSHAPE]
BE29; Perform [SSHAPE]
BF79; Perform [RGR]
BF85; Perform [RCLR]
BF87; Perform [RLUMI]
BFC1; Perform [RJOY]
BFFD; Perform [RDOT]
C01€E; Perform [CIRCLE]
C378; Setgraphics cursor
C3 F7; Parse graphics commands
C 48 F; Get graphics parameters
C4D9; Perform [DRAW]
CSOF; Perform [LOCATE]
C51A; Perform [COLOR]
C567; Perform [SCNCLRI]
32



c588;
c5C3;
C7BF;

c8BC

€941

€951

C968;
c99¢C;
c9cc;
C9DA;
C9F&4;
CAQO;
CB1F;
CDAB;
CEOQOO;
CEOE;
CE60;
CEFO;
CF26;
CF2D;
CF66;

CF8A;

Perform [SCALE]
Perform [GRAPHIC]
Confirm graphics
Perform [DIRECTORY]
Perform [DSAVE]
Perform [DLOAD]
Perform [HEADER]
Perform [SCRATCH]
Perform [COLLECT]
Perform [COPY]
Perform [RENAME]
Perform [BACKUP]
Parse DOS command
List of names!
Interrupt entry

IRQ sequence

Do split screen
Kernal UDTIM

Get time

Set time

Print monitor messages

Get colour code



CF96;
CFBF;
D808B;
D834;
0839;
D849 ;
D84E;
D888;

D891

LY}

D89A

D8A1;
D8D4;
D965;
D9BA;

D9C7?

LY}

DA21

-

0DB11

DC49;
DCDA;
DCE6;
000D;
DD2E;
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Fetch memory
Handle tape motor
Screen in address low
Get screen size
Put/get row/column
Get 1/0 address
Initialize 1/0

ESC-n normal screen
Clear screen

Home cursor

Set screen pointers
Input from keyboard
Input from screen
Quote test

Setup screen print
Check line increment
Read keyboard
Output to screen
Graphics/text control
Set colour code
Check line decrement

Lock shift



0DD35;
DEOG6;
DE1A;
DE4S;
DESE;
DE6O;
DE8B;
DEAO;
DECB;
DEE1;
DEF6;
DFO&4;
DF1D;
DF20;
DF26;
DF29;
DF39;
DF&46;
DF59;
DF66;
DF82;

DF95;

Unlock shift

Decode escapes

ESC vectors

ESC-R; reduce screen
ESC-T; top of window
ESC-B; bottom of window
ESC-I; insert line
ESC-D; delete line
ESC-Q; erase to end
ESC-P; erase from start
ESC-V; scroll up
ESC-W; scroll down
ESC-L; scroll enable
ESC-M; scroll disable
ESC-C; cancel insert
ESC-A; auto insert
Check screen line wrap
Break screen wrap
Make screen wrap
Calculate screen wrap mask
ESC-J; start-line

ESC-K; end-line
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EO01E; Keyboard select vectors
E026; Keyboard 1 - unshifted
E067; Keyboard 2 - shifted
EOA8; Keyboard 3 - ‘comm’
EOE9; Keyboard 4

E12A; Shift/run equivalent
E133; Colour code table
E158; Send ‘listen’

E181; Send to serial bus
E1EE; Serial timeout
E1F7; Send listen SA
E1FC; Clear ATN

E203; Send talk SA

E208; Wait for clock
E21D; Send serial deferred
E22F; Send ‘untalk’

E242; Send ‘unlisten’
E252; Receive from serial bus
E28B8; Serial clock on
E2CD; Serial clock off

E2D 4 ; Get serial in & clock

E311; Delay 1 ms.
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E319;
E318B;
E327;
E364;
E378;
E38D;
E3A2;
E3BO;
E535;
E5BO0;
E8F3;

E9CC

EA21

LYY

EBS58

LY}

EB73;
EBC6;
EBDY;
EBES;
EC4B;
ED18;
ED6O;

EDFA;

‘press record’
‘press play’

Tape message
Blank screen
Screen on

Start tape
Copyright message
Kill motor

Write tape header
Initiate tape write
Initiate tape read
Find any tape header
Find specific header
1/0 error

Tape messages...
Print if direct
Get...

Input

Output

Set input device
Set output device

Send ‘talk’

37



EESD;
EEFS8;
EF08;
EFOC;
EFS53;
FOOS5;
FO43;
FO64;
FOFO;
F160;
F172;
F189;
F194;
F1A4;
F18B5;
F206;
F228;
F234;
F265;
F273;
F2A4;
F2CE;

38

Close file

Set file values
Abort all files
Restore default 1/0
Do open file

Send SA

Load program
From serial

From tape
‘searching’

Print filename

Print ‘loading/verifying’
Save program

Save link

Save to serial
Bump r/w pointer
Print ‘saving’

Save to tape
Check stop key
Output error messages
Power reset entry

Kernal reset



F203;
F2EB;
F308;
F352;
F3D00;
F40C;
F&13;
F&G1A;
F&41C;
F4LI1E;
F&423;
F&427;
F&29;
F4L2F;
F436;
F&445;
F4b4C;
F478;
F&4D7;
F529;
F548B;

F570;

Kernal move

IRQ Vectors

Initialize 1/0

Initialize system consts.
Function key commands
Save filename data
Save file details

Flag status

Get status

Set status

Set timeout

Read/set top of memory
Read top of memory

Set top of memory

Read/set bottom of memory

Perform [MONITOR]
BRK/USR entry
Perform ['R’]
Perform ['M’]
Perform ['>']
Perform ['G']

Monitor commands
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F582;
FSCE;
F501;
F60E

F6CA;

F6ED

-s

F6F1

-

F6F3

LX)

F70A;
F724;
F91F;
FBDS8;
FC19;
FC1E;
FCS6;
FC59;
FC7F;
FC89;
FCB3;
FCBS;
FCD1;
FCF&;

40

Addresses for Monitor commands
Perform ['C’]
Perform ['T']
Perform ['H']
Print ‘?’

Perform ['S’]
Perform ['L’]
Perform ['V’]
Perform ['F’]
Perform ['D’]
Perform ['A’]
Output messages
Get |I/0 address
Check 8-rom
8-rom mask
Phoenix routine
Long fetch routine
Long jump routine
IRQ entry

Long IRQ routine
ROM banking routines

Phoenix entry



FCF7;
FCFA;
FCFD;
FDOO;
FD10;
FDDO;
FEOO;
FF30;
FF49;
FF81;

FFF6;

Long fetch entry
Long jump entry
Long IRQ entry
ACIA

6529 Parallel port
Cartridge Bank port
DMA disk system
Ted Chip

Jump Table

Jumbo jump table

Hardware vectors
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$D800
$0oo0

$Co00

$7FFF

$3FFF

$OFFF
$GBFF

$07FF

$0000
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Architecture map

KERNAL RONM

CHARACTER ROM

MORE BASIC

BASIC INTERPRETER ROM

GRAPHICS ARERA

BASIC USER RAM

SCREEN MEMORY

COLOUR HMEMORY

SYSTENM STORAGE




TED chip

FFOO | i L 65280
FFO1 L H 65281
—
FrO2| TIMERS 12 L __Jeses2
rros| H o ]65283
Froa| ;s L _Jeses
FFO5 H  |65285
FFO6 1 1 1 ROWS 65286
FFO7 1 1 1 COLUMNS 65287
FFO8 KEYBOARD LATCH 65288
Fro9 fIKA FLAG TR T2 4y T1 3 LP 4 RAST $J 65289
FFOAfira: 13 [ T2 71 Lp__ RAST 65290
FFOB 65291
Froc 65292
FFOD 65293
FrOE| SOUND-VOICE 1 65294
FFOF VOICE 2 ] 65295
Fr10 Yvorce 2 wifes296
FF11 SOUND SELECT | VOLUME 65297
e B | VOICE 1 H1]65298
FF13 CHARACTER BASE 65299
FE14 VIDEO MATRIX $} 65300
FF15 H 0 __Jes3m
ce16 LUMINANCE } COLOUR 1~ Jes302
FF17 2 : 65303
FF18 ACKGROUND } COLOURS 3 __]63304
FF19 : 4 65305
FF1A ] 65306
FF1B 65307
FE1C 65308
FF1D 65309
FF1E 65310
FFIF | 65311
FF3E ROM SELECT 65342
FE3F RAM SELECT 65343
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ROM Disassembly

800@; Module or Cold start 8866 9D ES 02 STA $02ES,X

8069 CA DEX
808@ 4C 19 80 JMP $8019 806A DO F8 BNE $B8064

8@6C EA NOP

B@6D BE @3 @5 STX $0503
8003; Warm restart 807@ ES8 INX

8071 BE FD @1 STX $@1FD
8203 4C BA 80 JMP $B800A 8874 BE FC @1 STX $01FC
80046 00 BRK 8077 AE 3B @5 LDX $@S3B
8087 43 ??? 807A 86 86 STX $86
8ea8 42 ??7? 807C A2 36 LDX #$36&6
8@89 4D 20 CC EOR $CC20 8@7E 86 85 STX $85
80@C FF ??? 8082 A2 19 LDX #$19
800D 20 D8 8A JSR $8ADS 8982 86 16 STX $16
8018 B85 13 STA $13 8084 A2 021 LDX #$@1
8012 20 C9 C7 JSR $C7C? 8086 AO 10 LDY #$10
8815 358 CLI 6288 86 2B STX $2B
8016 4C 7E 86 JMP $867E 808A 84 2C STY $2C

888C A2 @5 LDX #$@5
B@BE 86 22 STX $22

8819; Initialize 8098 A9 DO LDA #$D@
68092 8D E4 02 STA $02EA4
8019 20 17 81 JSR #8117 8095 A2 82 LDX #$02
801C 20 2E 8@ JSR $8O2E 8097 BD 32 @5 LDA $@532,X
801F 20 C2 8@ JSR $80C2 8@%A 95 36 STA $36,X
8022 20 F4 FC JSR $FCF4 8@9C 95 32 STA $32,X
8025 A2 FB LDX #$FB 809E CA DEX
8027 9A TXS 809F DO Fé6 BNE $8097
8028 DO EC BNE $8016 80A1 AO 00 LDY #$020
8082A 71 98 ADC ($98),Y 8BA3 B9 47 81 LDA $8147,Y
802C 71 94 ADC ($94),Y B80A4 9D AS B4 STA $B4AS,X
80A9 EB INX
82AA C8B INY
8@2E; Initialize Basic 80AB CO OB CPY #$0B
80AD 90 F4 BCC $B80A3
8@2E A9 4C LDA #$4C 80AF A4 22 LDY $22
8038 85 5S4 STA $54 80B1 B9 BC 8@ LDA $8@BC,Y
8032 8D 00 @5 STA $0500 80B4 9D 9F @04 STA $0B49F,X
8835 A9 1IC LDA #$1C 8@B7 Cé6 22 DEC $22
8037 AB 99 LDY #$99 8eB9 10 E6 BPL $80A1
8039 8D 01 @5 STA $0501 80BB 60 RTS
8@3C 8C 02 @5 STY $@502 8@BC 64 ???
B8O3F A2 O3 LDX #$03 80BD SF ???
8041 BD 2A 80 LDA $802A,X B8BBE &F ???
8044 9D F2 @2 STA $02F2,X B8@BF 24 22 BIT $22
8047 CA DEX 8ac1 3B ?27?
8048 10 F7 BPL $8041 80C2 AS 2B LDA $2B
804A A2 32 LDX #$32 8AC4 A4 2C LDY $2C
804C BD 22 81 LDA $8122,X 80C6 20 23 89 JSR $8923
B8@4F 9D 72 @4 STA $@472,X 80C9 2@ 4F FF JSR $FF4F
8052 CA DEX 8acC 93 ???

8853 D@ F7 BNE $804C
8055 86 68 STX $68

8057 86 13 STX $13 8ACF; Power up message : COMMODOR
8059 86 18 STX %18 :E BASIC
B805B B8E EB 02 STX $02EB 8@CD @D 20 43 ORA $4320 :V3.5 .47
B8OSE BE 00 10 STX $1000 80D8 4F rarard :Be+#%8e,
8@61 8A TXA 8@D1 4D 4D 4F EOR $4F4D : _$ B

8062 A2 @3 LDX #$@3 8@D4 44 ?7?? :YTES FRE
8064 95 72 STA $72,X 80DS 4F ??7? tE..LL. ..
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88D&
8aDn7
8eD9
8@DA
8enC
B8@DE
B80E1
80E4
80ES
BQE7
B80EB
80EA
80EB
80ED
80EF
B80OF2
B8@FS
B80F8
B8OF9
B80FB
BOFE
8122
8103
8104

81@5;

8105
8107
eies
81@9
810B
81QE
810F
8110
8112
8113
8114
8115

81173

8116
8119
811C
B811F
8120
8122

8123;

8123
8125
8127
8129
812A
812D
812F
8131
8134
8135
8137
8139
813B
813D
813E
8140

33

56
35

37

2B

38
2C

4F
42

33
46
45
(.0

33
20

As
FF
59
52

4C

Vectors

86
12
87
S6
6E
8B
17
94
89
- -]
8B
8B

86

a9
8B

6A

Dé

???
EOR
???
EOR
EOR
JSR
ROL
BRK
LDA
SEC
SBC
TAX
LDA
SBC
JSR
JSR
JSR
rarard
EOR
JSR
EOR
ORA
2?7
TXA

for

sSTX
???
?7?7?
LSR
ROR
?2??
??7?
sTY
rarard
DEY
???
??7?

$20

($53,%)
#$43
$3356
$2035

$37
$2B
38
$2C
$A4SF
$SFF4F
$5942
$53
$5246

$45
$4C00

$300

$86

£89, X
$D6BB

$6A, X

Initialize vectors

8C AZ 11 STY
BD @5 81 LDA
9D 00 @3 STA
CA DEX
1@ F7 BPL
60 RTS
CHRGET
Eé 3B INC
DO @2 BNE
E6 3C INC
78 SEI
8D 3IF FF 8TA
A 00 LDY
B1 3B LDA
8D 3E FF STA
358 CLI
C9 3A CcMP
BO BA BCS
C? 20 CMP
F® E6 BEQ
38 SEC
E? 30 SBC
38 SEC

$11A2
$8105, X
$0300, X

$8119

$3B
$8129
$3C

$FF3F
#3500
($3B) ,Y
SFF3E

#$3A
$8143
#$20
$8123

#$328

8141
8143
8144
8147
8148
814B
814D
8150
8151
8132
8153
8134

8155;

8155
8157
8159
815B
813D
815F
8161
8163
8165
8167
8169
816B
816D
B16F
8171
8173
8175
8177
8179
817B
817D
817F
8181
8183
8185
8187
8189
a18B

818E;

818E
8190
8192
8193
8194
8197
8198
8199
819B
819D
81A0
81A1
81A2
B81A4
81A6
81A7
81A8
81AA
81AB
81AD
81AF

E9 D@ SBC #$D0

&0 RTS
8D 9C @4 STA $@49C
78 SEI

8D 3F FF STA $FF3F
B1 @@ LDA ($08),Y
8D 3E FF STA $FF3E

58 CLI
60 RTS
(] BRK
(.[] BRK
o0 BRK

Error message
vectors

A9 43 LDA #$43
Do 32 BNE $816B
A9 4E LDA #$4E
DO 2E BNE $818B
A9 14 LDA #$14
D@ 2A BNE $818B
A9 47 LDA #$47
DO 26 BNE $818B
A9 4E LDA #$4E
DB 22 BNE $818B
A9 3C LDA #$5C
D@ 1E BNE $818B
A9 SF LDA #$3F
D@ 1A BNE $818B
A% 3D LDA #$3D
D@ 16 BNE $818B
A9 57 LDA #$37
DO 12 BNE $818B
A9 59 LDA #$59
DO @E BNE $818B
A9 &2 LDA #$62
DO @A BNE $818B
A9 350 LDA #$350
DO @& BNE $818B
A% &C LDA #$6C
DO @2 BNE $818B
A? SA LDA #$5A
4C 94 04 JMP 30494

Keywords

45 4AE EOR $4E
C4 46 CPY $46

4F ???
D2 ???
4E 45 S8 LSR $3845
D4 ??7?
44 ???

41 54 EOR ($34,X)
C1 49 CMP ($49,X)
4E 5@ S5 LSR $53550
54 racard

A3 ???

49 4E EOR #$4E
58 35 BVC $81FB

D4 ??7?
44 ???
49 CD EOR #s$CD
52 ??7?

45 41 EOR %41
C4 4C CPY $4C
45 D4 EOR $D4

: ENDFORNE
: XTDATAIN
sPUTHINPU
: TDIMREAD
tLETGOTOR
:UNIFREST
: OREGOSUB
: RETURNRE
:MSTOPONW
:AITLOADS
: AVEVERIF
: YDEFPOKE
:PRINT#PR
: INTCONTL
: ISTCLRCM
: DSYSOPEN
:CLOSEBGET
:NEWTAB(T
t OFNSFC(T
:HENNOTST
tEP+—#/"A
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e1B1

81B2

81B3
81B4

81B3
81B6&6
81B8
B81BA
81BB
81BD
B81BE
81BF
eice
81C2
81C3
81C4
81Cs6
81C7

81Cc9
81CB
81CE
81D1

81D2
81D4
8107
81D9
e1DC
81DE
81EQ
81E2
81E4
B1E6
B81E9
81EB
B1EC
B81ED
B81EF
81F0
81F2
B81F3
81F4
81F6
B81F8
81F9
81FA
B81FB
81FE
82008
8201
8202
8205
8208
820B
820D
8210
8211

8212
8214
8216
8219
821A
821C
821D
821E
821F
8221

8222
8224
8225

46

CE
Cé

53

47

4E

52
4E

D4
33

D2
C4
D3
45
43

47
D4
a5

42

CE

43

45
=4

a1

a1

45

4Cc

43
53
aF

4c

D7

CPY
EOR
CMP
EOR
EOR
CMP
DEC
7?7
???
CMP
???
EOR
???
??7?
BVC
EOR
carard
carard
?7?
LSR
EOR
???
???
JMP
EOR
EOR
BVC
DEC
???
???
CMP
EOR
LSR
???
EOR
TAY
?2??
???
LSR
e
BVC
TAY
???

$CE, X
#$Ch

33

$47

$C2,X

54
$52,X
$4552
$5453

$8223
$4157
#$D4
$414F
$53
($56,X)
$56
$52
#$46
$4544,Y
$50

$50

#$4E

$8248
#$4E

$4CD4
#$53

$43D2
$53C4
$4FD3, Y
$8252
$4C43

$47
$D4
$D745

($42,X)

$CE

$8267

:NDOR>=<S
:GNINTABS
: USRFREPO
31 SSARRNDL
:0GEXPCOS
:SINTANAT
s NPEEKLEN
:STR$VALA
: SCCHR$LE
:FT$RIGHT
: $MID$BOR
: GRRCLRRL
:UMJOYRDO
: TDECHEX$
:ERRS$INST
:RELSERES
tUMETRAPT
: RONTROFF
: SOUNDVOL
: AUTOPUDE
:FGRAPHIC
:PAINTCHA
:RBOXCIRC
: LEGSHAPE
: SSHAPEDR
: AWLOCATE
: COLORSCN
:CLRSCALE
s HELPDOLO
sOPEXITDI
:RECTORYD
: SAVEDLOA
: DHEADERS
:CRATCHCO
:LLECTCOP
: YRENAMEB
: ACKUPDEL
: ETERENUM
: BERKEYMO
:NITORUSI
sNGUNTILW
tHILE.Y.I

8226
8227
8229
822C
822D
822E
8230
8231
8234
8237
8239
823A
823D
B823E
823F
8242
8243
8245
82446
8248
8249
824B
824D
B824E
B824F
a825e
8252
8253
8256
8257
8258
825A
825C
825D
B823E
825F
8261
8262
8264
8266
8269
826B
B826E
826F
8270
8271
8273
8275
8277
8278
8279
827A
827B
827D
B827F
8280
8282
8284
8283
8286
8288
828A
828C
828D
828E
828F
8290
8291

8292

PHA
CE EOR
4F D4 LSR
?7?7?
?7?7?
DO EOR
?7?7?
AA AF LDA
41 4E DEC
4F CPY
?2??
BD BC LDX
?2??
racard
49 4E DEC
?7??
42 EOR
???
53 EOR
??7?
52 LSR
S0 CMP
???
???
??7?
D2 EOR
???
C4 4C LSR
???
???
38 EOR
43 BNE
??7?
???
???
CE EOR
???
CE EOR
54 EOR
5@ 45 DEC
CB EOR
45 CE JMP
?7?7?
?7?
ratard
56 LDY
cc EOR
33 EOR
???
???
PHA
racard
4ac LDY
46 EOR
???
52 LDY
47 EOR
PHA
aard
4D LDY
44 EOR
47 LDY
???
?2??
???
7?7
???
???
D2 52 JMP

$CE
$D4AF
s$D@
$AFAA
$4E41,X
$4F

$BCBD, Y

$4E49
($42,X)
$53,X

52
$50

($D2) ,Y

$4CC4

$38
$829F

#$CE

($CE, X)
($54,X)
$4550
$CB
$CEA4S

$56
($CC, X)
($53,X)

$4C
$46

$52
#$47

$4D
#$44
$47

$52D2



8293
8298
8299
82%9A
829D
B829E
829F
82A0
82A2
B82A3
82A5
82A7
82A8
82A9
82AB
B82AE
82AF
82B1
82B2
82B4
82B6
82B8
82BA
82BB
82BD
82BE
82BF
82Ce
82C3
82c4
82Cs6
82C7
82c8e
82CA
82CcC
82CD
8208
82D1
82Dp2
82D4
8205
82Dp7
82p8
8209
82DB
82pC
B82DE
B82E0
B82E2
B82E3
82E4
B82ES
82€e7
B2E8
82E9
B82EA
B82EB
B82ED
82EE
B82F1
82F2
B82F3
82F5
82F7
82F8
82F9
B82FB
B2FD
B82FE

S5 CD JMP
LSR
7?7
52 44 CMP
???
?7?
???
c3 EOR
PHA
58 EOR
45 LDY
?7?
???
49 LDY
353 54 L8R
??77?
4C EOR
7?7
52 CMP
53 EOR
4D ECR
54 CMP
?7?
D@ EOR
?7?
77
?7?
54 52 DEC
???
Cé LSR
???
??7?
4E EOR
36 CPY
Kacard
41 53 CPY
???
???
S5 BVC
?7?
Cé6 EOR
???
??7?
S0 EOR
PHA
c3 EOR
41 BVC
4E EOR
?7?
?7?
PHA
D2 EOR
raard
??7?
CLD
?7?
32 EOR
7?7
CS 47 JmMP
2?7
PHA
S50 EOR
33 CMP
ritard
PHA
350 EOR
44 CMP
ra(ard
D7 EOR

$CDSS

$4452,Y

$C3
$58
$45
$49
$5453
$4C
$52
53
$4D,X
54

($DD, X)

$5254
$Cco
$4E, X
$56

#5541

$68329

$C6

($50,X)
#$C3

$8321
#$4E

($D2,X)

#$352
$47CS

($58,X)
$53

($50,X)
$44

($D7,X)

8302
a3e3
8385
8307
83e8
83eB
83ac
83aD
8310
8311
8312
8313
8315
8317
8319
831B
831C
831F
8321
8322
8324
8323
8327
8329
832A
832B
a32C
a32F
8331
a333
8336
8338
833A
833B
833D
833E
B833F
8340
8342
8343
8344
834%
83446
8349
834A
834B
834C
834D
834F
8350
a352
8354
8356
8358
8339
835B
835C
835E
8360
8362
8364
8366
8367
8369
836A
8346C
836F
a371
8372

aF
43

aF

43

ac
a8
ac
aa

aF
45

D4

52
43

44
=6
a4
aF
48
a1

D2

54

ac

D9

4E
4D
42
43

D@

4C
54
52
4E
4D

D2
D9

aF
54

a3

D2

4c

aF

S3

41

45

4E

JMP
EOR

??7?
JMP
???
K
LS8R
???
???
???
EOR
CMP
EOR

???
JMP

CLI
EOR
???
EOR
EOR
??7?
77
2?77
CMP
EOR
CMP

$434F
($54,X)
$43

$D24F

$4CA3

($4C,X)
$48
s4c
$835F

$4F4F
$8366

#$D4

#$52
$43

$5344,Y
($356,X)
$44
$414F
$48

$41

$D2

($54,X)

$4354C

$8328

$4E
($4D,X)
$42

($43,%)

D@, X

sac
$54
$52
$4E
$4D, X

$D2
$D9

$AEAF
#$54
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a373
8373
as77
8378
837A
837B
a37D
837E
837F
8381

a383;

8383
8386
8389
838A
838D
838E
8390
a392
8394
8397
8398
8399
839B
B83%9E
83A1
83A2
83A5
83A6
83A9
83AA
B83AB
B83AE
83AF
8380
83B1
83B3
83B4
B83B5
83B6&6
83B7
a3B8
83BB
83BC
83BD
83BF
83C1
a3ca
83CS
83Cé
83Cce
83C9
83CA
83Ch
83CE
83ne
83D2
83D4
83D5
a83p8
83DA
a3Dc
83DE
B83DF
83EQ

48

S5
49
c7
35
54
49
57
48
49
CS

33
4E

4E

cc

4c
(]

Keyword
vectors

D9
AD
AF
8D
o7
91
9
91
8E
BB
eB
E0
99
8D
2A
8E
1A
8E
F2
A7
DD
A7
9C
9A
11
DF
eF
FF
8F
o2
ap
97
8A
ES
B4
ac
AB
B7
90
8A
oA
8E
2a
B4
B6
Bb
B8
BC
B6
BS
cs
B8
D3
B9

ac
o3

ED
A
4E

7B
4C

8D
ac
82
D7

69

A7

9E

FE

8F
A7
AB

78

3F
51
a8
B8
a3

c2
"]

E1

c9
92

90

aD

‘2B
aD

8c

9E

EF

8A

59

B4

cc

BA

EOR $33,X 83E3
EOR #$4E 83E64
??7? 83E9
EOR $4E,X 83EA
?77? 83EC
EOR #sCC B83EE
??? 83Fe
PHA 83F2
EOR #s4C 83F4
CMP $00 B83F6
83F8
83FA
Action 83FC
83FD
83FE
CMP sC98C,Y 8400
LDA $9293 8402
??? 8404
STA $9@ED 8406
??? 8408
STA ($9A),Y B840A
STX $4E,Y 84@aCc
8TA ($7B),Y B840E
STX $8D4C 8411
??? 8412
racard 8413
CPX #$8D 8415
STA $2BBC,Y 8418
STA $8D82 8419
ASL
STX $8CD7
??7? 841B;
STX $9E&9
?2?7? 841C
??? B841E
CMP $EFA7,X B841F
??? 8422
ratard 8424
TXS 84235
ORA ($9E),Y 8428
atard 842A
??7? 842B
acard 842C
77 842D
??? 842F
STA $BAFE 8432
??? 8431
TXA 8432
SBC $8F 8435
LDY $A7,X 8437
JMP $359A8 8438
TAY 843B
7 843C
BCC $8440 843D
TXA 643E
ASL B843F
STX $BA3F 8440
ROL 8443
LDY $51,X 8446
LDX $54,Y 8447
LDX $48,Y 8448
cLv 8449
LDY $CCBB8,X 844B
LDX $43,Y 844E
LDA $C2,X 844F
CMP $DO 8450
cLv 8452
rarard 8454
LDA $BAE1l,Y

1D
BD
D8
ca
CS
(2]
CS
CS
B6
BS
B6
BS
ce
408
ce
c9
ce
ce
ce
ce
ce
ce
AE
28
B7
S1
BE
A3
DD

C@ 34 ORA
28 BE LDA

CLD
@E CPY
19 CMP
66 CMP
B7 CMP
E7 CMP
356 LDX
a2 LDA
AB LDX
BB LDA

INY

RTI
Se CMP
67 CMP
9B CMP
CB CcMP
D9 CMP
F3 CMP
FF CMP
359 CcMP
8E AB LDX

PLP

???
FF EOR
A2 58 LDX

???
A2 @0 CMP

$34C0, X
$BE28, X

$OE
$19
$66
$B7
$SE7
$56,Y
$02, X
$AB,Y
$BB, X

#$50
#$67
#$9B
#$CB
#$D9
#S$F3
#SFF
#$359
$ABBE

($FF) ,Y
$568A2,Y

$02A2, X

Function vectors

as
9A
7D
AS
A7
1E
Ab
AA
77
AA
ce
iA
AB
FA
9D
b6
93
9D
BB
9C
CF
9C
23
9D
79
BF
87
BF
C1
FD
SE
a7
BS
B4
9D

b2

A
a7

AB
70

AA

61
9B

70

15
BF

BF
BF

BE
79
9E

E4

60

9D

9D

9D
85

iB

79

ORA
TXS
ADC
LDA
???
ASL
LDX
TAX
???
TAX
CPY
???
?2??
???
STA
ROR
???
STA
2?77
?7??
?7??
???
7
STA
ADC
???
7?7
rarard
CcMP
SBC
racard
?2?7?
LDA
LDY
STA

$62

$E49A, X
$a7

$6000, X
70

#$AA

$9D61,X
$9B

$9D70@,X

$9D15, X
$85BF , Y

($BF ,X)
$1BBF , X

$BE , X
$79,X
$799E,X



8455;

8437
8459
B843A
843B
845D
B843F
8460
8463
8464
8446
8447
8449
844B
846C
844D
B846F
8470

8471;

8472
8473
8474
8477
847A
847c
847F
8481
8484
8485
8487
848a
848D
8490
8493
8495
8497
849a
849D
84A0
B4A2
84A4
84A6
B84A8
84AA
84AD
84B0
84B2
8484
84B5
8488
84BB
84BD
84BE
84ac1
s4ca
84cs
84cs
84C9
84cA
84cc
84cD
84D0
84D3

Operator vectors

86
7B
74
AB
96
7F
ED
FA
95
F7
93

9E
7B
Al
AS
46

7D
As

8TX
rarard
???
LDY
8TX
?7?7?
8BC
???
sTA
???
8TA
ROL
?7?
77
sTY
???
8STX

$9E
#$7B
$a1,v
$50AS
$46,X
$7D,X
A6
$64,X

$354,Y

Error messages

aF
aF
20
4E
a6
ac
a6
ac
aF
s
CE
ac
4E
20
45
a6
ac
4E
20
s5
ca
43
49
45
4E
20
a5
as
Da
4E
20
s
sS4
20

4D
59
49
45
49
43

as
a6
45
aF
aF
CE
49
as
aF
a8
4E
44
56
43
20
aF
s
53
4E

aF
49
55
46
cs
aF
55
46

CS
53

41
20

D3
20
49
20

54
50

20
54
aF

S4
352

54
4E

49
4E

53

49
ap

7?7
?7?
JSR
LSR
LSR
JIMP
LSR
JMP
?77?
BVC
DEC
JMP
LSR
JSR
EOR
LSR
JMP
LSR
JSR
EOR
CPY
EOR
EOR
EOR
LSR
JSR
EOR
EOR
??7?
LSR
JSR
BVC
7?7?27
JSR
JMP
???
?2??
JSR
2?7
BVC
?7?7?
JSR
JMP
EOR

$414D
$2059
$49
$D343
$49
$2045

s84acc
$4946
$2045
$544F
$504F
$CE
$49
$2045
$544F
$4Fa6
$4E, X
$44
56
#$43
$20
$544F
$5250
#53
$4E

$544F
$4E49
8512
$4946
$4ECS
$554F
8521
$4946

$4DCS
#$53

: TOO MANY
: FILESFI
:LE OPENF
s ILE NOT

sOPENFILE
1 NOT FOU
:NDDEVICE
: NOT PRE
: SENTNOT

: INPUT FI
:LENOT OU
s TPUT FIL
:EMISSING
: FILE NA
tMEILLEGA
:L DEVICE
: NUMBERN
sEXT WITH
:0UT FORS
: YNTAXRET
tURN WITH
:0UT GOSU
:BOUT OF

:DATAILLE
:GAL QUAN
s TITYOVER
:FLOWOUT

:0F MEMOR
: YUNDEF "D
: STATEME
:NTBAD SU
:BSCRIPTR
:EDIM'D A
:RRAYDIVI
:SION BY

: ZEROILLE
:GAL DIRE
sCTTYPE M
: ISMATCHS
:TRING TO
:0 LONGFI
:LE DATAF
tORMULA T
:00 COMPL

84D3
84Dé6
84D8
84D9
84DC
B84DF
B84E2
B84E4
B4E7
84E8
84EA
B4ED
B4EF
84F0
B84F2
84FS5
B4F6
B84F8
B84FB
84FC
B4FF
8500
8501
8502
8504
85a7
85e8
85a9
85ec
850E
830F
as511
8513
8516
as518
8519
851A
851C
B851F
8522
8522
8523
8525
8528
852B
852C
B832E
8531
8532
8534
8537
as39
833A
853C
853F
8541
8543
8544
8545
8546
8548
854B
854
8551
8554
8535
8557
8558
8559

4E

46
435
41
49
4c

ac
44
49

20
35

D2
45

57

s4
a6

4E
p8

54
52
20
54

54
47

Cc2

54
aF
44

49
ac

4C
S1
4E

54
aF
52
ac

54
4F
4D
4F
55

46

53

49
20
4D
A5

45

ap

58

49

aF

54

57

4F

46
41

as

S5

356

46

435

52
4E

54

??7?
EOR
???
JSR
JMP
LSR
CMP
JMP
?7??
EOR
JSR
LSR
???
EOR
LSR
??7?
EOR
LSR
???
JSR
???
PHA
???
EOR
JSR
???
???
EOR
EOR
???
EOR
EOR
LSR
EOR
PHA
???
EOR
JSR
???
EOR
77?7
EOR
JSR
JSR
???
CMP
JMP
7?7
EOR
JSR
EOR
7?7
EOR
cMP
EOR
LSR
arare
?2??
?7??
EOR
JSR
JSR
EOR
CMP
rarard
EOR
?7?7?
???
JSR

sEXCAN'T
#$4E : CONT INUE
: UNDEF 'D
:FUNCTION
$2045 :VERIFYLO
$4D41  :ADBREAK.
$49 : CAN'T R
$454C :ESUMELOO

:P NOT FO
($4C, X) 2 UNDLOOP
$4544 :WITHOUT
$49,X :DODIRECT

: MODE ON
$20 :LYNO GRA
$4D35 :PHICS AR

:EABAD DI
$D2 :SK% .)q.
$5845

$4946

$4957

54, X
$4F46

$544E,Y
($D8, X)

$54
$52,X
$35720
#$54

$54,X
$4F47

$C2,X

$54,X
$464F
$4144

($49,X)
$454C

($4C,X)
$5551
($3E,X)

#$54
$S64F,Y
$52
$4C

$54,X
$464F
$454D
$524F
$4ESS,Y

$46

$5433

49



853C
835E
8340
83562
8563
8564
8566
8569
856A
B83564B
856C
856D
856F
857e
8571
8373
8573
8576
8377
857A
as7B
857D
857
8580
8582
8584
8587
858A
858c
858D
B858F
8592
8594
83597
8598
859A
859B
859C
B859F
85A2
B85A3
85A6
85A7
85A8
85A9
B85AA
85AB
B85AD
85AE
85B1
85B2
85B5
85B8
B85BA
85BC
85BD
85BF
85C1
a5C2
83C3
85Cé6
85Cc8
e85C9
83CA
83CB
85CE
85D1
85D3
as5D4

50

S4

4E

aa
s3

Se

44
4D

41
D9

56
53
aF
20
20
52

ac
45
ac
44
43
s0
ap

41

4E
54

4c
c7
4C
20

54
46

55
20

43
S50
D8

4E

35

52

42
SA

47

49

a5
49

54

aF

aF
46

4c

aF
ac

EOR
EOR
EOR
icard
??7?
EOR

???
eacard
ratard
???
EOR
?7?
???
EOR
EOR
?27?
atard
JSR
???
EOR
?7??
EOR
EOR
EOR
LSR
EOR
EOR
?77?
EOR
JMP
EOR
JSR
7
EOR
7?7
???
EOR
JSR
?7??
EOR
7?7
INY
???
???
???
EOR
???
JSR
?7??
JSR
LSR
EOR
EOR
???
EOR
CMP
aard
?7?
EOR
EOR
rarard
???
???
JSR
EOR
EOR
77?7
EOR

($54,X)
$4D
$4E

($44,X)
$5553

#$50

$44
#$4D

$5241
($D%, X)

#$56
#$53
#$arF
$4220
$5A2Q,Y
$52

#$4C
$4745
($4C, X)
$4944
43
$4550,Y
$494D

$5441

#$4E
$4F54

$4F4AC
$46C7
#$4C
$20

($54,%)
($46,X)

$4CS5
($20,X)

$4F43
$4CS0
$D8

($4E,X)

B85Dé
85D7
8sps
85DB
85DE
85E1
8SE3
B85E4
B83E6
85E7
B85EB
83EB
85EE
85Fa
85F3
85F4
85F6
85F9
B85FB
85FC
85FD
B85FF
8600
8601
8603
86085
8606
8607
860A
860B
860D
B6OF
8610
8611
8613
8616
8619
861B
861D
B61E
B61F
8621
8622
8624
8625
8626
8628
B862B
862C
B862E
84630
8631
8634
8635
8637
8638
B863B
B863E
B863F
8640
8642
8643
8645
8646
8649
864B
864C
B64E
8651

43
54
55
4E
a6
46
43
aF
56
46

4c
Ca

41

43
4E
52
4D
4Cc

20
4F
46
4E
4c
20
54
54
44

52
43

4D

20

4C

aF

50

43

a1
c1

a4
44

aF
a9
cs

S5
S4

45

aF

45

54
aF

CF

aF

D9

20

52

49

raard
???
JSR
LSR
LSR
EOR
???
EOR
???
???
JSR
LSR
EOR
DEC
ratard
EOR
CMP
EOR
77
7?7
EOR
???
BRK
LDY
EOR
racard
???
JSR
?7?
EOR
CcMP
??7?
7?7
BVC
LSR
JSR
EOR
CPY
i
???
BVC
??7?
EOR
PHA
???
EOR
JSR
ratard
EOR
EOR
???
JSR
???
EOR
???
LSR
LSR
??7?
77
EOR
PHA
EOR
7?7
JSR
EOR
???
EOR
JSR
?7?7?

$4F43
$4954
$C555
$4E, X
$46

$5546
$5443
#$4F
$4556
#$46

$4F4C,Y
($C4,X)

$41

#$43
($4E ,X)
$4552
$4D, X
$4C

$8633
$544F
$4F 46
$4E, X
$4c

$8641
#$54

$54,X
$CF44

#$52
$43

$4F4D
$20
$D94C
$204F
($50,X)
#$43

$3241
$C1

($44,X)
$4944



8652
8433
8654
8656
8638
8645A
8465C
863E
B865F
8661
8663
8664
8666
8668
B866A
B866B
866D
B&66F
8672
8675
8677
8678
867B
867C
867D

B67E;

B67E
84680

86813

8683
8686
8687
8689
868C
B68E
8690
8692
8695
8698
869B
B69E
B869F
86A1
B6A3
B6AS
86A8
B6AY
B86AB
B86AC

86B1
86B4
86B&6
86B8
86BB
B86BE
86BF
86C2
86CS
B86C6
86C7
86C8
86CA

A% 71
83 24
A9 B84
a5 25

30 1C
B1 24

E6 24
DO @2
ES6 25
10 F4
20 4aF
45 41

59 26

FF
52

card
TAX
LDY
LDA
8TA
LDA
8TA
DEX
BMI
LDA
PHA
INC
BNE
INC
PLA
BPL
BMI
JSR
ORA
EOR
racard
EOR
ASL
BRK
RTS

#$00
#$71
$24
#$84
$23

$867D
($24) ,Y

$24
$866A
$25

$8661
$865E
$FF4F
$3520A
$41

$@D2E, Y

Error routine

A2 80
2C A2

84 15

AC F2
84 14
A2 FF
8E F3
AE F7

20 69
4C DC

A9 00
85 83

10

of

a3

4

ae
o4
a2
24

04

a4
24

24

24

aD
8B

LDX
BIT

#$680
$10A2

memory ’

JMP
TXA
BMI
STX
BIT
BPL
LDY
LDA
STA
LDA
STA
DEY
BPL
CPX
BEQ
LDY
INY
BEQ
DEY
8TY
sTY
LDY
sTY
LDX
sTX
LDX
TXS
JSR
JMP
DEX
TXA
PHA
LDA
STA

($03020)

8703
$QAEF
s81
$86CS
#3501
$0039,Y
$04F0,Y
$025B,Y
$DAFS,Y

$8692
#$11

$86CS
$04F3

$86CS

$15
$04F4
$@4F2
$14
#$FF
$O4F3
$04F7

$8D69
$8BDC

#$00
$83

:READY...

86CC
86CF
86D2
84D3
86D6
8408
B6DA
86DD
B6ER
B&E2
B4E4
B4ES
B6&E7
B84EA
B4EB
86EC
B86EE

B&6F1;

B6F1
B&F4
86&F7
B86F8
B6&F9
B&FA

86FB;

86FB
B86&FD
B86FE
8700
8703

8706;

8706
a7es8
87@B
87@D
870F
8712
8714
a716
8719
a871B
871D
8720
8721
8723
8725
8728
872B

872€E;

872E
8731
8734
8736
8739
873B
873D
8740

20
68
20
20
A%
85
20
20
Ad
B1
48
29
20
cs
48
10
20

C9 C7 JSR

PLA
353 86 JSR
CC FF JSR
[.[] LDA
13 STA
3JE 98 J8R
B@ 9@ JSR
] LDY
24 LDA

PHA
7F AND
B2 9@ JSR

INY

PLA
F4q BPL
D8 8A JSR

Break Entry

20 4F FF JSR
20 43 52 JSR

52
4F
52
L]

???
a4
77
BRK

‘ready. ’

A4
ce
F@a

3A

a3

LDY
INY
BEQ

2@ 33 A4 JSR
2@ &F 86 JSR

$C7C9

$8653
$FFCC
#3500
$13
$903E
$90B0
#$00
($24) ,Y

#S$7F
$90B2

$86E2
$8AD8B

SFF4F
$5245

$3A

$8703
$A433
$866F

Ready for Basic

A9
20
A9

80
90
-]
81
2
FF
3A
sA
3B
3C
73

EC
a9
53
79
D9

FF

a3

24

a9
24
8B

LDA
JSR
LDA
sSTA
JMP
LDX
8TX
JSR
8TX
sTY
JSR
TAX
BEQ
BCC
JSR
JSR
JMP

#$80
$FF90
#$00
%81
($0302)
#SFF
$3A
$885A
$3B
$3C
$0473

$870F
$872E
$8953
$0479
$8BD9

Handle new line

20
20
84
20
90
AD
20
as

3E
33
@B
3D
4A
o1
D1
23

BE JSR
89 JSR

B8A

24

sTY
JSR
BCC
LDY
JSR
STA

$8E3E
$8933
$0B
$8A3D
$8785
#3001
$04D1
$23

51



8742
8744
8746
8748
874A
874B
874E
874F
8751
8753
8754
8736
8738
875A
875C
B87SE
8760
8762
87463
8764
8766
8768
8769
876B
876C
B76E
876F
8771
8773
8775
8776
8779
877B
877cC
877E
87680
8782
8783
8785
8788
878B
878D
8790
8792
8793
8795
8797
8799
879B
879D
879F
87A0
87Aa1

B87A3
87A5
87A6
87A8
B87AA
87AD
87AF
87B1

87B3
874
87B6
87B7
87B9
87BB
87BD
87BE

52

2D
22
&0
25

D1

FF

2D
2D
24
2
FF
2€
&0

SF
2D

a3

25

22
a3
23

B
24

F8
23
25

F1
9A
18
@2
AS
8F

2D
2E
SA
SB
@B
21

o4
ar

S8
59
ce
20
o1
SF

SF
14

SF
15

o4

24

8A
88

24

LDA
STA
LDA
STA
DEY
JSR
cLc
SBC
EOR
cLc
ADC
STA
STA
LDA
ADC
8TA
SBC
TAX
8EC
LDA
SBC
TAY
BCS
INX
DEC
CLC
ADC
BCC
DEC
CLC
JSR
STA
INY
BNE
INC
INC
DEX
BNE
JSR
JSR
LDY
JSR
BEQ
cLc
LDA
LDY
STA
sTY
ADC
BCC
INY
CcLC
ADC
BCC
INY
STA
sTY
JSR
LDY
LDA
8STA
INY
sTA
INY
LDA
STA
LDA
INY
STA

$2D
$22
$60
$25

$04D1

$SF
WSFF

$2D
$2D
$24
$2E
#SFF
$2E
$60

$5F
$2D

$876E
$25

$22
$8776
$23

$04B0
($24) ,Y

$8776
$23
$25

$8776
$8A%A
8818
#3500

$04AS
$8721

$2D
$2E
$5A
$5B
$0B
$87A0

#$04
$87R6

58

$59
+88C0
#500
#$01
($5F) , Y

($5F) Y
$14
($5F) ,Y
$15

($5F) ,Y

87Co
a7C1
87c2
87C3
87CS
87C7
87C9
87cB
87CD
87CF
87D1
a7D3
87DS
87D6
87D9
87DB
87DC
87DE
87E1
87E4
87E6
a7ee8
87EA
B87EC
B87ED
87EF
87F1
87F3
87FS
87F7
87F9
87FA
67FD
8800
8802
8805
8807
880A
880B
88@D
880F
8812
8813
8815

8818;

e8818
881A
esic
881E
882@
8821
8823
8826
8828
8829
882C
882E
8830
8831
8834
8836
8837
8838
883A
883B
883D

cs
98
18
&5
85
9a
E6
AS
A4
a5
84
A4
es
20
91
a8
10
20
20
AS
a5
Fo
AS
18
65
83
AS
&5
85
A2
38
20
20
A2
BD
Fo
9D
EB
o]".]
A9
9D
E8
86
4c

EF
@F

o4

88
8A

A2
A4

21

a5

@5

87

INY
TYA
CLC

STA
BCC
INC
LDA
LDY
STA
sTY
LDY
DEY
JSR
STA
DEY
BPL
JER
JSR
LDA
ORA
BEQ
LDA
cLC
ADC
sSTA
LDA
ADC
STA
LDX
SEC
JSR
JSR
LDX
LDA
BEQ
STA
INX
BNE
LDA
STA
INX
STX
JMP

$SF
$3F
$87CB
$68
$31
$32
$2D
$2E
$0B

$04P5
($SF) ,Y

$87D6
8818
$8AI3
$73
$74
$8815
$14

$73
$63
$15
$74
$62
#$90

$A2CE
$A4LF
#300
$2101,X
$880D
$0527, X

$8802
#$1D
$0527,X

$EF
$870F

Re—-chain lines

AS
A4
85
84
i8
AG
20
D@
cs
20
Fa
A
cs
20
D@
Cs
98
&5
AA
AD
91

2B
2C
22
23

(]
B@
@as

B@
2B
24
BO
FA
22

20
22

24

24

24

LDA
LDY
STA
sTY
cLC
LDY
JSR
BNE
INY
JSR
BEQ
LDY
INY
JSR
BNE
INY
TYA
ADC
TAX
LDY
STA

$2B
$2C
$22
$23

#$00
$04B2
$882E

$04B0
$8859
#3504
$04BA
$8830
$22

#3500
($22) ,Y



883F
8840
86842
8843
8845
8847
a849
884B
a84c
884E
885ae
8832
8854
a855
8857
8659

885A;

883A
883Cc
885F
8861
8863
8866
8867
8869
8864B

8B4E;

B8864E
8871
8874
8876
8878
887A
887C
887E
8880
8882
8884
8886
eese
888A
888C
886E
8890
8892
8894
8896
8898
8899
889B
889D
889F
e88A1
88A3
88A3
88A7
B88A9
88AB
88AD
B8B8AF
88B1
88B2

Receive

A2
20
ce
F@
9D
EB
E®
90
4C

[.1]
91 A7
@D
2B
29 22

359
F1
4C CC

TYA
ADC
INY
8TA
8TX
8TA
BCC
cLc
LDA
LDY
ADC
BCC
INY
STA
8TY
RTS

$23

($22) ,Y
$22
$23
$8821

$22
$23
#$02
$8835

$2D
$2E

input line

LDX
JSR
CMP
BEQ
sTA
INX
CPX
BCC
JMP

Scan stack

FOR/GOSUB
4C 31 90 JMP
206 &0 A7 JSR
AS 3D LDA
Ce BO CMP
DO 26 BNE
AS 3E LDA
ce @7 CMP
F@ 3D BEQ
A 00 LDY
AS 02 LDA
C9 81 CMP
DO 1B BNE
D1 3D CMP
Do 33 BNE
AR B2 LDy
AS 4A LDA
C? FF CMP
Fa 2B BEQ
D1 3D CMP
D3 @7 BNE
88 DEY
AS 49 LDA
D1 3D CMP
FO 20 BEG
A2 12 LDX
D2 @E BNE
B1 3D LDA
CS 02 CMP
F@ 16 BEQ
A2 12 LDX
C? 81 CcmpP
FO @2 BEQ
A2 85 L.DX
8A TXA
18 cLC

#3020
$A791
#$0D
$886E
$0200, X

#8359
$885C
$CC4aC

$9031
$A760
$3D
#$B0
$8880
$3E
#$07
$88BD
#4500
a2
#381
$88AT
($3D) ,Y
$88BF
#$02
$4A
WSFF
$88BF
($3D) ,Y
$889F

$49
($3D) , Y
$688BF
#$12
$88B1
($3D) ,Y
s02
$88BF
12
#3681
$88B1
#$05

68B3
88BS3
86B7
88B%
B88BB
88BD
88BF

88C0;

e88Cce
88c3
88CS
a8c7
e68ce
a8CA
88cc
88CE
88CF
88D1
88D3
ea8D4a
88D5
88D6
8808
88DA
88DB
88DDb
88DF
88E1
B8BE3
88E4
8BE6
B86E8
88EA
B88EC
8B8EE
88FQ
88F3
B8FS
88F&6
88F8
B88FB
88FD
88FF
8901
8902
8904

8905;

8905
e9es
8989
8908
890E
8910
8912
8914
8916
8918
891A
891Cc
891E
8920
8922

&35 3D ADC
a5 3D STA
9@ BB BCC
E6 3E INC
D@ B7 BNE
AB ©1 LDY
&0 RTS

Move memory
28 23 89 JSR
85 31 STA
84 32 sTY
38 SEC
AS SA LDA
ES SF SBC
85 22 STA
AB TAY
AS SB LDA
ES &2 sBC
AA TAX
ES INX
98 TYA
FO 25 BEQ
A5 SA LDA
38 SEC
ES 22 SBC
85 SA STA
B@ 03 BCS
Cé SB DEC
38 SEC
AS 58 LDA
ES 22 SBC
85 58 8TA
BO 09 BCS
Cé 59 DEC
9@ @5 BCC
20 89 81 JSR
91 58 STA
as DEY
DB F8 BNE
20 89 81 JSR
9?1 S8 STA
Cé4 SB DEC
Cé 59 DEC
CA DEX
DO F1 BNE
&0 RTS

Check stack
8C F4 @7 STY
38 SEC
AS 7C LDA
ED F4 @7 SBC
85 7C 8TA
AS 7D LDA
E9 00 SBC
85 7D STA
Co @6 CMP
9@ 36 BCC
DO @6 BNE
AS 7C LDA
Ce EC CMP
90 2E BCC
&0 RTS

$3D
$3D
%8874
$3E
$8874
#$01

$8923
$31
$32

$5A
$3F
$22

$3B
$60

$88FD
$35A

$22
$5A
$8BE4
$5B

$58
$22

56
$8BFS
$59
$8BF5
$8189
($58) ,V

$8B8F0@
$8189
($38) ,Y
$5B

$59

$88F3

depth
$Q7F4

$7C
$Q7F4
$7C
$7D
#$00
$7D
#$06
$8930
$8922
$7C
#$EC
$8950



8923;

8923
8925
8927
8929
892B
892D
892E
8930
8931
8932
8934
8933
8937
893A
893C
893D
893F
8940
8942
8943
8944
8945
8947
8949
894B
894D
894F
8950

8953;

8953
8956
8958
8959
893B
895C
893F
8962
8965
8967
896A
896C
896E
8970
8972
8974
8976
8978
897a
897C
897E
8980
8982
8984
8986
8989
898B
898D
898F
8992
8994
8996
8998

54

Check memory space

ca
90
DO
Cs
90
48
A2
98
48
BS
cA
ie
20
A2
&8
95
EB
3
68
AB
68
ca
90
D@
CcS
BO
60
4Cc

34 CPY
28 BCC
24 BNE
33 CMP
22 BCC
PHA
9 LDX
TYA
PHA
37 LDA
DEX
FA BPL
54 A9 JSR
F7 LDX
PLA
61 STA
INX
FA BMI
PLA
TAY
PLA
34 CPY
26 BCC
25 BNE
33 CMP
o1 BCS
RTS
81 86 JMP

$34
$894F
$892D
$33
$894F

#$09

$57,X

$8931
$A954
#$F7

$61,X

$893C

$34
$894F
$8950
$33
$8950

$8681

Crunch tokens

&C
AS
48
AS
48
20
AC
20
90
6C
90
co
F@
ce
Fo
co
D@
A9
o "]
ce
90
ce
F@
AD
20
F@
ce
D@
20
co
F@
ceo
Fe

24 @3 JMP
3B LDA

PHA
3C LDA

PHA
79 @4 JSR
65 89 JMP
73 @4 JSR
FB BCC
@c 23 JMP
&8 BCC
22 CMP
35 BEQ
3A CMP
EE BEQ
3F CMP
24 BNE
99 LDA
2E BNE
e8e CMP
@B BCC
FF CMP
DE BEQ
o1 LDY
EA 89 JSR
D1 BEQ
22 CMP
@D BNE
73 @4 JSR
20 CMP
2F BEQ
22 CMP
cs BEQ@

($0304)
$3B

$3C

$0479
$8965
$0473
$8962
($030C)
$89D4
#$00
$89CS
#$3A
$8962
#$3F
$897C
#$99
$89AA
#5680
$898B
#S$FF
$8962
#$01
$89EA
$895C
#$22
$899C
$0473
#$00
$89CS
#$22
$8962

899A
a99Cc
899F
89A1
89A3
B89A5
89A8
89AA
89AC
B89AE
898G
89B2
89B4
89B6
89B9
89BC
89BF
89C2
89CS
89C7
89ce
89CA
89CB
89Ch
89CE
B89CF
89D1
89D2
89D3
a904
89D3
8906
89D7
89DA
89DC
89DE
89E@
89E1
B89E2
89E4
89E7
B89EA
B89EB
B89EC
B9EE
89F0
89F2
89F4
89F6
89Fe
B89FB
89FD
89FE
8A00
8AB2
8A03
B8ABS
8AQ7
8A09
8ABB
8A0D
BAOF
8A10
8A11
8A14
8A15
BA17
8A19
8A1B

EA
([
FE
3B

3B
73
62

3B
22
3C
23
23
2a
BO@
3B

20
Fé6

81

23
22

AS

22
F7
80
iB

8A

89

o4
8D
89
24
8E

89

o4
89

o4

o4

BNE
JSR
BCC
CPY
BEQ
JSR
LDA
LDY
STA
CMP
BER
CMP
BNE
JSR
JSR
JMP
JSR
JSR
LDX
PLA
STA
PLA
8STA
SEC
TXA
8SBC
TAY
INY
RTS
PHA
DEY
DEY
JSR
LDY
LDA
sTA
INY
PLA
STA
JSR
JMP
cLC
TYA
ADC
STA
LDA
ADC
8TA
LDY
JSR
sTA
INY
CMP
BNE
RTS
LDA
LDY
sSTA
STY
LDY
sTY
DEY
INY
JSR
SEC
SBC
BEQ
CcMP
BEQ

$898F
$8AB3
$8962
#$00
$89A8
$89EA
$0B
#$00
($3B) ,Y
#$6F
$89BF
#$683
$8962
$0473
$8DB0O
$893C
$0473
$8EQB
$3B

$3C

$3B

$3B

$89EA
#3500
#S$FE
($3B) ,Y

($3B) ,Y
$0473
$8962

$3B
$22

$3C
#3500
$23
#s00
$04B0
($3B) ,Y

#$00
$89F8

#$81
#$8E
$23
$22
#$00
$0B

$04AS

($22) ,Y
$8A10
#$80
$8A38



8A1D
B8A1F
B8A21
8A22
8A24
B8A25
BA27
8A28
B8A29
BA2B
8A2D
B8A2F
B8A31
B8A32
B8A34
B8A36
8A38
B8A3A
8A3C

8A3D;

B8A3D
BA3F
B8A41
8A43
B8A4S
B8A47
B8A4A
B8A4C
B8A4D
BA4E
B8AS1
8AS3
BASS
B8AS57
B8AS9
B8ASB
B8ASC
8ASE
BASF
BA&62
8AL4
BALSL
B8A6B
BA6A
8A6C
B8A&D
B8A70
B8A71
8A72
B8A73
BA77
B8A78

B8A793

BA79
8A7B
8A7D
BA7E
8ABG
8AB1
B8AB3
8A86
8AB8
8AB9

B1
32
cs
Do
ce
E6
ie
98
&5
85
9e
E6
i8
AB
B1
Do
as
as
&0

22
a3

F9

22
22
22
23

(-]
22
D9
@B
2B

Find

AS
Ab
AB
85
86
20
Fa
ce
cs
20
85
AS
-]
90
F@
as
De
=-]
20
a3
AS
CS
98
F@
a8
20
AA
as
20
BO
i8
60

2B
2C
o1
SF
60
D1
2B

D1
78
15
78
iF
23

QE

D1
78
14
78
QE
ac

D1

D1
CA

LDA
BMI
INY
BNE
INY
INC
cLc
TYA
ADC
STA
BCC
INC
CcLC
LDy
LDA
BNE
ORA
STA
RTS8

($22),Y
$8A24

$8A1D

$0B

$22
$22
$8A31
$23

#500
($22) ,Y
$BA11
$0B

$0B

new Basic line

24

24

24

a4

24

Perform

De
A9
AB
91
cs
91
8D
AS
18
&9

FD
oo

2B
2B
EB
2B

a2

22

LDA
LDX
LDY
STA
STX
JSR
BEQ
INY
INY
JSR
STA
LDA
CMP
BCC
BEG
DEY
BNE
DEY
JSR
8TA
LDA
CMP
BCC
BEQ
DEY
JSR
TAX
DEY
JSR
BCS
cLCc
RTS

$2B
$2C
#3501
$5F
$60
$@4D1
$8A77

$84D1
$78
$15
$78
$8A78
$B8ASE

$8ALC

$04D1
$78
$14
$78
$8A78
$8A78

$@4D1

$84D1
$8A41

CNEW]

BNE
LDA
TAY
8sTA
INY
8TA
STA
LDA
cLC
ADC

$8A78
#5000

($2B) ,Y
($2B) ,Y
$02EB
$2B

#$02

8ABB
8A8D

B8A91
8A93
B8A%6

B8A98;

BA98
B8A%A
B8A%D
B8A9F
B8AAL
BAA2
B8AAS
8AAB
B8AAB
BAAE
8ABO
B8AB2
8AB4
8ABS
8ABB
B8ABA
8ABC
B8ABE
B8ACO
B8AC2
BAC4
B8ACS
8ACB
BACA
8ACC
8ACF
B8AD2
8AD3
B8ADS
B8ADB
BADA
B8ADC
8ADD
8ADE
BADF
B8AE1L
BAE2
BAE3
B8AE4
BAES
8AE7
B8AEA
BAEC

8AED;

B8AED
B8AFQ
8AF2
8AF4
BAF6
8AF8
8AFA
BAFC
BAFE

83
AS
&9
85
20
A9

2D
2C
oo
2E
F1 8A
20

Perform

E7 FF

F3 @4
F@ @4

EF 04

ED B8A
E7 04

B1 8C

FA

[.["]
SC 82
10

Back up

20
24
AS
69
83
AS
&9
85
60

2c 2€
18
2B
FF
3B
2c
FF
3c

sTA
LDA
ADC
8TA
J8R
LDA

$2D
$2C
#5500
$2E
$B8AF1
#$00

[CLR]

BNE
J8R
LDY
sTY
DEY
sTY
sTY
sTY
STY
LDA
LDY
STA
sTY
LDA
LDY
STA
sTY
LDA
LDY
STA
sTY
sTA
sTY
LDX
LDA
STA
DEX
BPL
JSR
LDX
STX
PLA
TAY
PLA
LDX
TXS
PHA
TYA
PHA
LDA
STA
STA
RTS

text pointer

JSR
BIT
LDA
ADC
8TA
LDA
ADC
STA
RTS

$8AEC
$FFE7
#$00
79

$4F3
$04FQ
$O4F1
$Q4EF
37
38
£33
$34
#$B0
#$07
$7C
$7D
$2D
$2E
$2F
$30

$31

$32
#s03
$BAED, X
$Q4E7,X

$8ACC
$8CB1
#$19
$16

#$FA

#3000
$025C
$10

$2E2C
$18
$2B
#S$FF
$3B
$2C
#S$FF
$3C

55



8AFF;

BAFF
8B0O2
8B04
8B07
8B0Y
B8BBA
8B@D
8BOF
8B12
8B13
8B17
8B1A
8B1B
8B1C
BB1F
8B21
8B23
8B23
8B27
8B29
8B2C
B8B2E
8B31
8B32
8B33
8B36
8B38
8B3A
8B3D
8B40
8B42
8B44
8B46
8B49
8B4B
8B4D
BB4F
8B32
8B54
8B56
8B58
8B5SA
8B3C
8B5SD
B8B5SF
8B61
B8B63
8B&6
B8B69
8B4B
8B6&E
8B7@
8B72
8B74
B8B76
8B78
8B7A
8B7C
8B7D
8B80
8B82
8BB4
8B83
e8Bes
8BBA

56

Perform

20
AD
20
D2
a8
20
F@
20
20
AD
20
AA
ce
20
CS
Do
E4
Fo
BO
20
AB
22
AA
cse
20
86
as
4C
4c
A
84
84
20
A9
A4
29
20
ce
De
AS
49
85
ca
F@
24
10
20
20
Fo
&C
1@
ce
F@
24
30
ce
De
cs
20
F@
84
38
6C
BO
AB

cA
o1
D1
a6

D1
2E
co
3E
a2
D1

D1
135
o4
14
a2
14
40
')
D1

D1
sF
60
@2
3E
@3
49
oF
SF
20
49
7F
B2
22
26
oF
FF
oF

DE
53
@3
ec
D1
se
@6
DF
FF
DB
oF
D7
FE
17

D1
ec
49

@E
CS
20

AE
24
o4
ec
b

o4

a4

24

a4

9

Aa

90

B7
24

a3

24

23

8BeC

8BBE
CLIST) B8B8F

8B91
JSR $AECA 8B93
LDY #s01 8B94
JSR $04D1 8B%6
BNE $8B@F 8B98
DEY 8B9A
JSR $04D1 8B9C
BEQ $8B3D 8B9E
JSR $8CC0O 8BAG
JSR $9@3E 8BA1
LDY #$02 8BA3
JSR $04D1 B8BAS
TAX 8BA6
INY 8BAB
JSR $04D1 B8BAA
CMP $13 8BAC
BNE $8B27 8BAD
CPX $14 BBAF
BEQ $8B29 8BB1
BCS $8B3D 8BB2
JSR $8B40 8BB4
LDY #s$00 8BB&
JSR $04D1 8BBY
TAX 6BBB
INY
JSR $@4D1
STX $SF 8BBC;:
STA $60
JMP $8B@2 8BBC
JMP $9@3E 8BBE
LDY #$03 8BC1
STY $49 B8BC4
STY $OF 8BC7
JSR $A4SF 8BCA
LDA #3$20 8BCD
LDY $49 8BDA
AND #$7F 8BD3
JSR $9@B2 8BD&6
CMP #$22 8BDY
BNE $8BSC 8BDC
LDA $OF B8BDF
EOR #$FF 8BE1
STA $OF 8BE3
INY B8BES6
BEQ $8B3D 8BE7
BIT $53 B8BEA
BPL $8Bb&6&6 B8BEC
JSR $B7@C 8BEF
JSR $@4D1 8BF1
BEQ $8BBB 8BF4
JMP  ($Q8306) 8BF&
BPL $8B4F 8BF8
CMP #$FF B8BFA
BEQ $8B4F 8BFD
BIT $OF B8BFF
BMI $8B4F 8cee
CMP #$FE 8Ce3
BNE $8B93 8ces
INY 8ces
JSR $@4D1 8ce9
BEQ $8BBE 8CeB
STY $49 acec
SEC 8CceD
JMP  ($@30E) 8CoF
BCS $8BAF 8c11t
LDY #s$002 8ci13

FO
88
A9
De
AA
84
AD
84
A0
84
A
ca
10
B1
48
E6
Do
E6
68
10
30
cse
B1
30
20
Do
60

22
95
B2
Fé

90

Perform

o]
20
4c
20
20
20
2e
4c
&C
20
20
20
24
10
20
BA
B8E
A
20
FO
4c
24
1@
A
20
F@a
cs
20
as
cs
20
85
98
18
65
85
90
Eé

a6
20
93
9A
79
4D
20
DC
o8
73
25
ce
81
a7
1A

F7
[
AS
a3
93
81
iF
a2z
AS
18

AS
39

AS
3A

3B
3B
coe
3C

8D
BA
8A
24
eD
8D
8B
23
24
ec
ec

8c

24

24

ec

24

24

24

BEQ
DEY
LDA
BNE
TAX
STY
LDY
sTY
LDY
sTY
LDY
DEX
BPL
LDA
PHA
INC
BNE
INC
PLA
BPL
BMI
INY
LDA
BMI
JSR
BNE
RTS

$8BB2

#SFE
$8B4F

$49
#3681
$23
#$6E
$22
#$00

$8BB2
($22) ,Y

$22
$8BAC
$23

$8BA3
$8BAG

($22) ,Y
$8B4B
$9@B2
$8BB1

C[RUN1

BNE
JSR
JMP
JSR
JSR
JSR
JSR
JMP
JMP
JSR
JSR
JSR
BIT
BPL
JSR
T8X
8TX
LDY
JSR
BEQ
JMP
BIT
BPL
LDY
JSR
BEQ
INY
JSR
STA
INY
JSR
STA
TYA
CcLC
ADC
STA
BCC
INC

$8BC4
$8D2@
$BA93
$BA9A
$0479
$8D4D
$8D20
$8BDC
($0308)
$0473
$8C25
$8cce
$B81
$8BEA
$8C1A

$Q4F7
#3000
$04AS
$8BF4
$8C93
$81
$8C17
#$02
$Q4AS
$8C17

$B4AS
$39

$04AS
$3A

$3B
$3B
$8BD3
$3C



8C15
8c17
8c1A
8cic
B8C1E
eca1
8c24

8C25;

8c25
8Cc27
B8C2A
acac
8C2E
B8C30
8c31
8c33
8c3s6
8c39
8c3B
B8C3E
BC3F
8C41
8C43
8Ca4%
aca7
8Cc49
8Cc4B
8c4D
BCAF
8CS1
B8Cs3
B8CSS
8cs7
8cs39
8CSA
8CSC
8CSE
8CSF

8C63
8C64
8C67
8Cée8
B8C&B
8caeDh
BC6E
8c7e
8c71
ac74
8Cc77
a8c79
8C7B
8C7E
ecsi
ecez
8ces
ace?
ecse
aces
8csp
acee
8co3
aces
ece7

BC
7€
3B

SB
SC

86

22
a2

Execute

F@
2C
10
24
10
48
A9
20
20
A9
20
68
ce
F@
co
F@
ce
Fo
c9o
BO
ce
9@
ce
90
E?
38
E9

FD
EB
13
81
oF

SB
B2
SB
SD
B2

FE
3F
CB
2D
cAa
20
FB
3E
A3
26
DS
36
32

=[]
32

84
a3

73
Bb6

SA

73
73
A4
12
73
4D

73
a6

10
E4
Al
7C
3A
Fé&
D3

22

90
A4

90

83
a3

a4

o4
24

4
a8p

24
23
94

B8E

BNE
JMP
LDA
LDy
8TA
sTY
RTS8

$8BD3
$867E
$3B
$3C
$025B
$025C

statement

BEQ
BIT
BPL
BIT
BPL
PHA
LDA
J8R
JSR
LDA
J8R
PLA
CMP
BEQ
CMP
BEQ
CmP
BEQ
CMP
BCS
CMP
BCC
CMP
BCC
sBC
SEC
SBC
BCC
ASL
TAY
LDA
PHA
LDA
PHA
JMP
LDA
PHA
LDA
PHA
JMP
JSR
CMP
BNE
JSR
JMP
BRK
JSR
BEQ
8EC
JMP
BCC
JMP
JmP
CMP
BNE
JMP

$8C24
$Q2EB
$8C3IF
$81

$8C3F

#$3B
$90B2
$A4SE
#$5D
$90B2

#SFE
$8C82
#$CB
$8C74
#$CA
$8C4B
#$FB
$8C8D
#$A3
$8C39
#$DS
$8C8D
#$32

#5680
$8C90

$8384,Y
8383,V

$0473
#$B6

#$5A

$0473
$0473
#$A4

$8C8D
$0473
$8DAD

$0473
$8C8D

($08310)
$9C71
$94A1
$8E7C
#$3A
$8C8D
$8BD3

8C9A;

8coA
8c9oc
BC9F
8CA1
8CA3
8CA6
B8CAB
BCAB
B8CAD
8CAF
8CB1
8CB2
e8cB4
8CB6
8cee
8CBA
8CBB
8CBD
8CBF

8cce;

acce
acc3
B8CCS
8cce
8Ccce
8CCA
8ccc
8CCF
8cD1
8cb2
8cp4
8cb7

8CD8;

ecpe

8CDA;

8CDA
8CDB
8CcDD
B8CDF
BCE1
B8CE4
BCE6&6
B8CE8
8CEB
8CEE
B8CEF
8CFo
8CF2
8CFS
8CF8
8CF9
8CFB
8CFC
8CFD
8Doa

Perform [RESTORE]

FO@
20
84
85
20
BO
4C
AS
A4
BO
38
AS
A4
E9
BO
88
85
84
&0

9D

8A
aD

Break

El
FA

F3
2B
E1
FB

iE
a3

FF

4

FF

86

Perform

Perform

i8
Do
24
10
20

21

E2
81
@D
1A
39
3A
59
SA

°E
aF
eA

41

FB
7€

ac

22
a2

FF
42

86
86

BEQ
JSR
sTY
8TA
JSR
BCS
JMP
LDA
LDY
BCS
SEC
LDA
LDY
SBC
BCS
DEY
8STA
sTY
RTS

JER
BNE
PHP
LDY
INY
BEQ
JSR
BEQ
PLP
LDX
amp
PLP

$8CB1
$9DE1L
$14
$15
$B8A3D
$8CAB
$8DBF
$S5F
$60
$8CB&6

$2B
$2C
#$01
$8CBB

$41
$42

$FFE1L
$8CBF

$B4F3
$8CD7
$FFE1
$8CCC

#$1E
$8683

[(STOP]

BCS

$8CDB

CEND]

CcLC
BNE
BIT
BPL
JSR
LDA
LDY
STA
STY
PLA
PLA
BCC
JSR
ORA
???
EOR
?77?
BRK
JMP
JMP

$8CBF
$81
$8CEE
$8C1A
$39
$3A
$0259
$025A

$8D00
$FFAF
$420A

$41

$86FB
$867E

:BREAK.L(

57



8D03;

eDes3
8Dpes
e8pa7
B8D2A
apac
BDOF
aDn12
eaDni14
8D1é6
8Dn19
anic
B8D1E
8020
8D22
8p24
8025
an27
8D29

8D2C;

8p2Cc
B8D2E
8D31
8Dn32
8D34
8D36
8Dp37
a8p39
8D3B
8D3C
8D3E
8D4@
8D41
8D43
8D43
8D446
8D48
8D4A

8D4D;

804D
8Dp5e
aDn33
8Dp34
8D36
8pse
8D3A
8DsC
8DSE
8DSF
8D60
8D62
8D&4
8D66
aDns67
8D69
8D&B
8D6D
8Dp7e
8D72
aDp74

58

Perform

Do
A2
AC
D@2
4C
AD
a5
84
AD
AC
a3
84
A9
83
2A
83
a5
4C

BA
1A
SC
a3
a3
SB
3B
3C
59
SA
39
3A
[=["]
81

73
74
90

a2

86
22

22
22

FF

Perform

A
20
as
AS
91
a8
AS
91
a8

Perform

20
20
38
AS
ES
AS
ES
B@
98
38
&5
Ab
90
EB
BO
AS
Ab
20
90
AS
E?

[~
25

3C
7C

3B
7C

3A
7C

39
7C

8D
7C
79

3E
Ci

39
14
3A
15
2B

3B
3C
a7

24
2B
2C
41
1D
SF
o1

89

24

8E
8D

B8A

[CONT1

BNE
LDX
LDy
BNE
JMP
LDA
8TA
STY
LDA
LDY
STA
8TY
LDA
8TA
ASL
sTA
8TA
JMP

$8CBF
#$1A
$023C
$8DOF
$8683
$0235B
$3B
$3C
$@8239
$025A
$39
$3A
#$80
$81

$73
$74
$FF90

[GOSUB1

LDY
JSR
DEY
LDA
8TA
DEY
LDA
STA
DEY
LDA
8TA
DEY
LDA
STA
DEY
LDA
STA
JSR

#$035
$8905

*3C
($7C) ,Y

$3B
($7C) Y

$3A
($7C) ,Y

$39
($7C) Y

#$8D
($7C),Y
$0479

[GOTO1

JSR
JSR
SEC
LDA
SBC
LDA
SBC
BCS
TYA
SEC
ADC
LDX
BCC
INX
BCS
LDA
LDX
JSR
BCC
LDA
8BC

$BE3E
$8DC1

$39
$14
$3A
$15
$8D69

$3B
$3C
$8D6D

$8D6D
$2B
$2C
$8A41
$8D8F
$S5F
#3501

8D76
e8Dn7e
8D7A
8D7Cc
8D7E
eDsa
8Dp82

8Dp83;

ap8e3
8D8s
an87
8DBA
apec
8DBE
8D%1
8Dp%94
ens7
eD99
8Dsc
8D%D
8D9F
8DA1
8DA2
8DA4
BDA6
B8DA7
8DA9
8DAC
8DAE

8DB@:

8DB@
8DB3
8DB4
B8DBS
8DB7
8DB9
8DBB
8DBD

8DEE;

8DBE
apce
8DpCc3
aDncs
8DC7
ance
8DCB
8DcDh
8DCF
eDD1
8DbD4
8DD&
epbe
8DDA
8DDB
8DpDD
BDDF

a3
AS
E9
as
24
1@
&8

3B

[.[]
3C
81

Perform

A9
85
20
F@
A2
2C
4C
20
AQ
20
a8
B1
a5
88
B1
85
as
B1
20
B1
85

aD
22
71
28
ac
A2
a3
69
as
72

3D
3C

3D
3B

11

A7

A7

CcD

Perform

20 BE 8D

98
i8
&5
835
92
E6
60

3B
3B
a2
3C

STA
LDA
SBC
8TA
BIT
BPL
RTS

$3B
$60
#$00
#$3C
$81
$8D20

[RETURN]

LDA
STA
JSR
BEQ
LDX
BIT
JMP
JSR
LDY
JSR
DEY
LDA
STA
DEY
LDA
STA
DEY
LDA
JSR
LDA
sTA

#$8D
$02
48871
$8D94
#$0C
$11A2
$84683
$A769
#3505
$A772

($3D) ,Y
$3C

($3D) ,Y
$3B

($3D) ,Y
$CD7F
($3D) ,Y
$39

CDATA]

JSR
TYA
cLCc
ADC
STA
BCC
INC
RTS

$8DBE

$3B
$3B
$8DBD
$3C

Scan for next

statement
A2 3A LDX
2C A2 0@ BIT
86 07 STX
AD 00 LDY
84 @8 sTY
AS o8 LDA
A6 07 LDX
835 a7 8STA
86 @8 STX
28 AS 24 JSR
F@ E7 BEQ
CS es CMP
F@ E3 BEQ
cs INY
Co 22 CMP
D@ F2 BNE
F@ E8B BEQ

#$3A
$80A2
$07
#$00
$08
$08
$27
a7
$08
$04A5
$8DBD
$08
$8DBD

#$22
$8DD1
$8DCY9



8DE1;

B8DE1
8DE4
B8DE7
8DE9
8DEB
BDED
BDF@
B8DF2
8DF4
B8DF7
B8DF9
8DFC
8DFE
BEQ1
8EQ3
BE@S
BEQ8

8E@B;

S8E@B
BEQGE
BE10
BE13
8E13
6E168

8E1B;

8ELB
8E1E
BE1F
B8E21
BE23
BE25
8E27
B8E2A
B8E2C
8E2E
8E2F
BE32
BE3S
8E38
BE3A
BE3C
BE3D

BE3E;

BE3E
BE40
BE42
BE44
BE46
B8E48
8E4A
BEAC
BE4E
B8ESQ
8ES2
BES4

Perform

20
20
ce
Fo
A9
20
AS
D@
20
AB
20
F@
20
ce
DO
20
4C

2C
79
89
[
A7
93
61
ic
BO
20
AS
(1]
73
DS
EF
73
10

93
24

94

24

o4

24
8E

Perform

20
F@
20
BO
4C
4AC

C1
A3
79
3
4D
25

ep
o4

8D
ac

Perform

20 84 9D

48
ce
FO

20
20
ce
F@
&8
1]

94

ac
24
8E

CIF1]

J8R
JSR
CMP
BEQ
LDA
JSR
LDA

JSR
LDY
JSR
BEQ
JSR
CMP

JSR
JMP

$932C
$0479
#$89
$8DF0@
#$A7
$9493
$61
$BE10
$8DBO
#$00
$04AS
$8E@B
$0473
#$D3
$B8DF4
$0473
$8E10

C[REM]

J8R
BEQ
JSR
BCS
JMP
JMP

PLA
JMP
JSR
JSR
CMP
BEQ
PLA
RTS8

$8DC1
$8DB3
$0479
$8E18
$8D4D
$8C25

$9D84

#$8D
$68E2A
#$89
$8E2A
$94A1
63
$BE32

$8C3F
$0473
$8E3E
#$2C

$BE2A

Get fixed point
number

A2
86
86
86
BO
Eé6
E9
as
AS
83
ce
BO

[.["]
o8
14
15
FS
28
2F
a7
15
22
19
Cb

LDX
sTX
8TX
8TX
BCS
INC
SBC
STA
LDA
STA
cMP
BCS

#$00
$08
$14
$13
$8E3D
$08
#$2F
$@7
$15
$22
#$19
$8E23

B8ES6
B8ES8
B8E39
BESB
8ESC
8ESE
BE&LD
BE&2
BEbL4
8E&46
BE&B
BE&4A
BE&4C
BE&LE
BE70
B8E72
BE74
BE76
BE79

8E7C;

BE7C
BE7F
BEB1
BEB3
8E8S
B8EB8
B8EBA
8EBB
B8EBD
BEBE
BE%1
B8E92
B8E93
8E%6
8E98
BE99
BE9B
BE9E
BEA1L

BEA3
BEAS
8EA7
BEAB
BEAA
BEAC
B8EAD
8EBO@
BEB1

BEB3
BEBS
8EB7
8EBA
8EBC
BEBE
BEC@
8EC2
BEC4
BECé
B8ECY
BECC
B8ECE
BEDO
BED3
B8ED&6
B8ED7
B8ED9

AS
A
26
2A
26
-]
-]
AS
&5
85
(1)
26
AS
63
as
90
Eb6
20
4C

14
22

22
14
14
22
15
15
14
13
14
o7
14
22
135
73
46

24
8E

Perform

20
83
84
A9
20
AS
48
AS
48
20
68
2A
20
D@
&8
10
20
20
AB
AS
91

ce
AS
91

60
4C
&8
A4
ce
Do
20
ceo
Do
AD
84
84
84
20
20
E6
A4
20
20
AA
Fo
EB

AS
49
an
B2
93
(.13

@D

2c

iB
18

12
Ad
86
oo
b4
49

65
49

35

96

94

93

93

A2
98

A2

9C

8E
Al

B8E
A2

LDA
ASL
ROL
ASL
ROL
ADC
STA
LDA
ADC
STA
ASL
ROL
LDA
ADC
8TA
BCC
INC
JSR
JMP

14
$22

$22
$14
$14
$22
$15
$15
$14
$15
$14
$07
$14
$BE76
$135
$0473
$BE46

[LET]

J8R
8TA
sTY
LDA
JSR
LDA
PHA
LDA
PHA
JSR
PLA
ROL
JSR
BNE
PLA
BPL
JSR
JSR
LDY
LDA
STA
INY
LDA
STA
RTS
JMP
PLA
LDY
CPY
BNE
JSR
CMP
BNE
LDY
sTY
sTY
STY
JSR
JSR
INC
LDY
JSR
JSR
TAX
BEQ
INX

$96AS
$49
$4A
#$B2
$9493
$QE

$ap

$932C

$931B
$BEBQ

$BEAD
$A2A0
$9886
#500
$64
($49) Y

$65
($49) ,Y

$A235

$4A
#$04
$8F29
$9CAE
#3506
$8EFC
#$00
$61
$66
$71
$8EF4
$A162
$71
$71
$68EF4
$A291

$B8EDE

59



BEDA
BEDB
BEDE
8EEQ
BEE1
BEE3
BEES
BEESB
8EEB
BEED
8EEF
BEF1
8EF4
8EF7
8EFA
8EFC
BEFF
8Fo1
B8FQ4
8F@5
8FB6
eres
8F0QA
8Fac
8F@D
8F10
B8F12
8F14
8F16
8Fi8
8F1A
8F1C
8F1E
8F20
8F22
B8F24
8F26
8F29
B8F2B
8F2E
B8F30
8F32
8F33
8F34
8F37
B8F39
B8F3B
8F3D
B8F3F
8F40
B8F42
8F43
8F48
8F4A
8F4C
eF4E
8FS0
8F53
B8F35
8F37
B8F5A
BFSC
8FSE
8F&60
B8F&62
8F&4
B8F66
8F69
8F6C

60

34
18
28

DC
33
GE
&5
2E
o8
24
64
2D
1E
64
65
SE
a2
DC
7B
D4

DC
7A

79
CS

(.l
DC
S4
S0
S1
&F
7Q
1B
&F
70
AA
61
("."]
S50
S1
22

AA
9C
[):]

Al

Al
A3

FF
04
24

99

A4

24

8F

04

a4

24
9B

eC

9C

9C
8F

XA
J8R
LDY
INY
CPY

JSR
JSR
LDX
LDY
LDA
JMP
JSR
JSR
BCC
JMP
SBC
JMP
PLA
INY
CMP
BCC
BNE
DEY
JSR
CMP
BCC
LDY
CPY
BCC
BNE
LDA
CcMP
BCS
LDA
LDY
JMP
LDY
JSR
cMP
BNE
PHA
DEY
JSR
CcMP
BNE
LDA
BEQ
PLA
LDY
JSR
JSR
LDA
LDY
STA
sTY
JSR
LDA
LDY
JSR
LDA
LDY
STA
sTY
STA
sTY
JSR
JSR
BCC

$A16D
$71

#$06
$8EC4
$A162
$AI27
$64
$63
$635
$FFDB
$04B0
$0485
$8EFF
$991C
#$2F
$A40A

$34
$8F22
$8F14

$@84DC
$33
$8F22
$65
$2E
$8F22
$8F40
$64
$2D
$8F40
$64
$65
$8FSE
#$02
$04DC
$7B
$8F@6

$04DC
$7A
$8F04
$79
$8F04

#3500
$04DC
$9B34
$+350
$51
$6F
$70
$9C1B
$6F
$70
$9CAA
#$61
#$00
$50
$51
$22
$23
$9CAA
$8F9C
$3F79

BF 6E
8F70
8F72
8F74
8F73
8F77
8F79
8F7B
8F7D
B8F7F
8Fe1
8FB4
BF8é
8F87
arFa9
8FBB
8Fec
8F8D
8F8F
8F91
8F93
8F96
arFe8
8F99
6F9B
8F9C
8F9E
8FA1L
8FA2
8FA4
B8FAS
8FAB
B8FA9
8FAA
B8FAD
B8FAF
BFB1
B8FB3
8FBS
BFB7
B8FBA
B8FBC
BFBE
8FCO
8FC2
B8FC4
8FCé6
8FC8
B8FCA
8FCC
BFCE
8FDO
6FD1
BFD2
BFD3
B8FDS
8FD7
B8FD9
8FDB
8FDC
8FDD
8FDE
8FDF

BFED;

8FEQ
BFE3

91 22
AG 02
A? 56
20 94
91 49

18 Fé6

A 22
20 BO

F@a 39

20 BO

20 BO
CS 38
90 26
DO 2A
E4 37
B 26
20 BO
CS 34
9@ 1F
DO 24
E4 33
9@ 19
CS 7B
DO 04
E4 7A
FO 11
86 22
85 23

65 22

90 02
E6 23

8F

4

24

4

24

24

LDY
LDA
8sTA
INY
LDA
STA
LDA
STA
LDA
STA
JSR
BCC
DEY
LDA
sTA
DEY
TXA
STA
LDy
LDA
JSR
STA
DEY
BPL
RTS
LDy
JSR
PHA
BEQ
INY
JSR
TAX
INY
JSR
CMP
BCC
BNE
CPX
BCS
JSR
CcMP
BCC
BNE
CPX
BCC
CMP
BNE
CPX
BEQ
8TX
STA
PLA
TAX
cLc
ADC
STA
BCC
INC
SEC
RTS
PLA
cLC
RTS

#$00
$49
($22),Y

$4A
($22) ,Y
$49

$22

$4A

$23
$8F9C
$8FBF

#$FF
($22),Y

($22) ,Y
#302
#$50
$0494
($49) ,Y

$8F91

#$00
$04B0

$8FDD

$04B0

$04B2
$38
$8FB7
$8FDD
$37
$8FDD
$04B0
$34
$8FDD
$8FC4
$33
$8FDD
$7B
$8FCC
$7A
$8FDD
$22
$23

$22
$22
$8FDB
$23

Perform [PRINT#1

20 E6 BF JSR $8FE6
4C FE 90 JMP $9@FE



BFE6;

B8FE6 20
8FE? FO
BFEB A9
8FED 20
8FF@ o8
8FF1 66
BFF3 20
8FF6 28
8FF7 4C
B8FFA 20
B8FFD 20

9000;

9000 FO
9882 C9
9004 DO
9006 4C
9009 F@
9e@B C9
900D F@
9@0F C9
9011 18
9012 FO
9@14 C9
90146 FO
9018 C9
901A FO
9@01C 20
901F 24
9021 30
9023 20
9026 20
9029 20
902C 20
902F D@
9031 A9
9033 9D
9036 A2
9038 AD
9@3A AS
903C D@
9@3E A9
9048 20
9043 24
9045 10
9047 A9
9049 20
904C 49
904E 60
904F 38
9058 20
9053 98
9034 38
9055 E9
90357 BO
9039 49
9@3B 69
905D DO
905F @8
9060 38
9061 20
9064 B4
9066 20
9069 C9

84
s
2Cc
93

13
97

20
8B
79

3C
FB
a3
F7
43
A3
Se
Asb

4B
2C
37
3B
SE
2C
oD
D7
6F
74
8B
A&
cc

Fa
a9
81
29

Perform

9D

94

A7

90
90
o4

Perform

AE

93

A4
9B
90
90

22

90

98

FF

FF

9D

[CMD]

JSR
BEQ
LDA
JSR
PHP
8TX
J8R
PLP
JMP
JSR
JSR

$9D84
$8FFQ
#$2C

$9493

$13
$A797

$9200
$908B
$0479

[PRINT]

BEQ
cMP
BNE
JMP
BEQ
CMP
BEQ
CMP
CLC
BEQ
CMP
BEQ
CMpP
BEQ
JSR
BIT
BMI

JSR
J8R
JSR
JSR
BNE
LDA
STA
LDX

LDy
LDA
BNE
LDA
JSR
BIT
BPL
LDA
JSR
ECR
RTS
SEC
JSR
TYA
SEC
SBC
BCS
EOR
ADC
BNE
PHP
SEC
JSR
sTY
JSR
CMP

$903E
#$FB
$9009
$AEF7
$904E
#$A3
$9@5F
#$A6

$905F
#$2C
$904F
#$3B
$907A
$932C
$@D
$BFFA
$ALGF
$9B74
$908B
$90A6
$8FFD
#300
$0200, X
#SFF
#3501
$13
$904E
#$0D
$90B2
13
$904C
#$0A
$90B2
WSFF

$FFFO

#$0A
$9035
#SFF
#3081
$9075

SFFFO
$09
$9D81
#$29

9@6B
906D
9B6E
9070
9071
9073
9875
9076
9a77
9078
907A
907D
9080
9083
9886

90883

9088
908B
9@8E
908F
9091
9092
9093
9095
9098
9098
90%9C
9@%E
90A0
90A3

90Ab;

90A6
90AB
90AA
90AC
90AF
90B2
90B5
90B7

90883

90B8
9@BB
9@BD
F@BF
9ac1
9aCc3
9acs
9ace
90CB
9@CE
9@aD1
9@D3
9@D6
9eD8
9@DB
9@DD
9@DF
9@E1
90E4

o]
28
90
8A
ES
9@
AA
EB
CA
DO
20
4C
4Cc
20
D@

(1)

29
a5

a9
73
a9
Al
As
EF

24
90
94
90

BNE
PLP
BCC
TXA
SBC
BCC
TAX
INX
DEX
BNE
JSR
JMP
JMP
JSR
BNE

$9280
$9076

$09
$9@7A

$5083
$0473
$9089
$94A1
$90A6
$9077

Print string from
(y.a)

20
20
AA
AD
E8
CA
FO
20
20
cs
ceo
D@
20
4c

74
4E

B9
BO
B2

@D
F2
4C
92

9B
9C

24
90

90
5@

JSR
JSR
TAX
LDY
INX
DEX
BEQ
JSR
JSR
INY
CMP
BNE
JSR
JMP

$9B74
$9CAE

#$20

$904E
$04B0
$90B2

#$0D

$9092
$904C
$9092

Print format

characacter

AS 13 LDA $13
F@ 23 BEQ $9@AD
A9 20 LDA #320
2C A9 1D BIT $1DA9
2C A9 3F BIT $3FA9
20 8B A7 JSR $A78B
29 FF AND #$FF
60 RTS8

Perform [GET]
20 86 9A JSR $9AB6
85 8@ 8TA $680
ce 23 CMP #$23
F@ oA BEQ $9@CB
C? F9 CMP #$F9
DO 16 BNE $9@0DB
20 73 04 JSR $0473
4C DB 9@ JMP $9@DB
20 73 @4 JSR $0473
20 84 9D JSR $9DB4
A9 2C LDA #$2C
20 93 94 JSR $9493
86 13 8TX $13
20 A6 A7 JSR $A7As
A2 01 LDX #s01
AD 02 LDY #$02
A9 20 LDA #300
8D 81 02 STA $0201
A9 40 LDA #340
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90ESL
90E?
90EB
90ED

9@EE;

9EE
90F1
FOF3
90F 6
90F8
90FB
9@FE
9100
9103
9105
9107

9108;

9108
9108A
?10C
910F
9111
9114
9117
911A
911C
911F
9122
9124
9126
9129
912B
912D
9130
9133
9136
9138
913A
913C
F13F

9142;

9142
9144
9146
9149
914C

914F;

F914F
9151
9153
9155
91358
915A
915C
915E
9161
9163

62

20 38 91

As
D@
60

13
13

Perform

20
A9
20
86
20
20
AS
20
A2
86
60

84
2C
93
13
Ab
17
13
cc
[0
13

9D

94

A7
91

FF

Ferform

ce
Do

22
oB
4E
3B
93
eB
86
2c
FF
42
13

94

94
90
9A

a1
91

FF

90
8D
22

8D
8D

JSR
LDX
BNE
RTS

$9138
$13
$9100

CINPUT#]

JSR
LDA
JSR
8sTX
JSR
JSR
LDA
JSR
LDX
8TX
RTS8

$9D84
#$2C
$9493
$13
$A7AL
$9117
$13
$FFCC
#$00
$13

CINPUT]

CmpP
BNE
JSR
LDA
JSR
JSR
J8R
LDA
8TA
JSR
LDA
BEQ
JSR
AND
BEQ
JSR
JMP
LDA
BNE
LDA
BNE
JSR

IMP

#$22
$9117
$944E
#$3B
$9493
$908B
$9AB6
#$2C
$O1FF
$9142
$13
$9133
$FFB7
#$02
$9133
$90FE
$8DB@
$0200
$9156
$13
$911F
$8DBE
$8DB3

Prompt and input

AS
ba

13
1]

20 B2 %50
20 AA 90

4C

SA

Perform

A6
A4
A9
2C
a5
86
84
20
as
84

a1
42
98
A9
11

43
44
As
49
4A

96

LDA
BNE
JSR
JSR
JMP

$13

$914C
$90B0
$90AA
$885A

[READ]

LDX
LDY
LDA
BIT
8TA
STX
sTY
JSR
STA
8sTY

$41
$42
#$98
$O0A?
$11
$43
$44
$96AS
$49
$4A

9163
9167
9169
916B
916D
F16F
9170
9172
9173
9177
9179
917B
917D
917F
9181
9184
9185
9187
9189
918C
916F
9191
9193
9195
9197
919A
919C
919E
91A1
91A4
91R6
91A8
91AB
91AD
91AF
91B1
91B3
91B4
91B&
91B8
91BA
91BC
91BE
91Cce
91C2
91C4
91Cé6
91C8
91C9
91CB
?1CD
91CF
91D1
91D3
91D4
91D7
91DA
91DD
91E@
F1E3
91ES
91E8
91EB
91ED
91EF
91F1
91F3
91FS
91F7

24

A7

A7
22

92

9@
91

24

9B
9D
8E

A3

8E
24

LDA
LDY
ADC
BCC
INY
JSR
JSR
JSR
JMP
JSR
LDA

JSR
BEQ
CMP
BEQ
LDA
BEQ
BMI
LDX

#s21
$3B, X
$4B, X
$43,X
$3B, X

$9167
$0479
$91A8
$11
$9195
$80
#S$F9
$9189
$A7AF

$9181
$918C
$A7AF
$0200
#SFF
#3501
$91A4
$919A4
$9240
$13
$91A1
$90BO
$9142
$3B
$3C
$0473
$aD
$91E0
$11
$91BC

$3B
#3500
$a7
$91C8
$07
#$22
$91C9
#$3A
$07
#$2C

$08
$3B
$3C
#$00
$91D4

$9B7A
$9DC6
$8EB1
$91E8
$A37F
$OE
$8E99
$0479
$9228
#$2C
$9228
$11
$91FF
$91FB
$13



91F9
91FB
91FD
91FF
9201
9203
9205
9208

920B;

920B
92@ac
928D
920F
9210
9213
9214
9217
9218
921A
921B
921E
921F
9220
9223
9223
9227
9228
922A
922C
922E
9230
9232
9233
9235
9238
923A
923D
9240
9243
9244
9245
9247
9249
924A
924D
924F
9250
9233
9253
9256
9259
9235A
923C
925F
9262
9263
9265
9267
926A
926C
F26E
9270
9272
9275
9277

D2 o8 BNE
A2 16 LDX
DO 86 BNE
AS 13 LDA
F@ @5 BEQ
A2 18 LDX
4C 83 86 JMP
20 4F FF JSR

Input error

messages
3F ??7?
52 7?7
45 44 EOR
4F Ko
20 46 32 JSR
4F ???
4D 20 33 EOR
54 ??7?
41 52 EOR
54 77
@D @@ AD ORA
3B aard
22 K

AC SC 02 LDY
83 3B 8TA

84 3C 8TY
60 RTS8
A2 01 LDX

BS 3B LDA
95 43 8TA
B3 4B LDA
95 3B STA
CA DEX
1@ FS BPL
20 79 04 JSR
Fo 30 BEQ
28 91 94 JSR
4C SE 91 JMP
20 BE 8D JSR
ce INY
AA TAX
D@ 15 BNE
A2 @D LDX
ca INY
20 AS 84 JSR
F@ &C BEQ
cs INY
20 AS 04 JSR
85 3F STA
ce INY
20 AS B4 JSR
cs INY
835 40 8TA
2@ B3 8D JSR
20 79 04 JSR
AA TAX
E@ 83 CPX
D@ D9 BNE
4C AB 91 JMP
AS 43 LDA
A4 44 LDY
A6 11 LDX
106 @3 BPL
4AC BB 8C JMP
AD 28 LDY
20 35 81 JSR

$9203
#$16
$92085
$13
$9208
#$18
$8683
$FFAF

$44
$5246
$5320
($52,X)

$ADBO

$025C
$3B
$3C

#s01

$3B,X
$43,X
$4B, X
$3B, X

$922A
$0479
$926A
$9491
$915E
$8DBE

$923C
#$0D

$O4AS
$92BB

$AB4AS
$3IF

$04AS

$40
$8DB3
$0479

#$83
$9240
$91A8
$43
$44
$i1
$9275
$8CBB
#5500
$8135

:?REDO FR
:0OM START

927A
927C
927E
9280
9283
9284
9286
9287
9288
928A
928C
928F
9291

9294;

9294
9296
9298
929A
929C
929F
92A2
92A4
92A6
92A9
92AC
92AE
92B0
92B2
92B4
92B7
92B9
92BB
92BE
92C1
92C3
92C4
92C6
92C8
92CA
92CB
92CE
92028
92D2
92D4
92D6
92D8
92D9
92DA
92DB
92DD
92DE
92DF
92E@
92E3
92E4
92ES
92E6
92E7
92EA
92€EC
92ED
92EF
92F1
92F3
92F4
92F7

Fo
As
Do
20
3F
as
54
52
a1
49
aE
as
@D

Perform

D@
AB
Do
AD
20
20

c9 .

o]
20
20
83
84
AD
84
20
F@
A2
4c
20
AS
18
69
A4
9@
ce
20
AD
B1
as
AD
B1
48
AA
ce
B1
48
AB
8A
20
68
AB
68
AA
20
AS
18
&9
A4
90
ce
20
AB

17
13
13
4F FF

20
47
4F 52
44
20 60

13
FF
14
12
72 A7
79 04

73 04
AS 96

71 88

83 86
&9 A7

1F A2

3D

9B 9E

39 A2
3D

a9
3E
o1

E@ A2
a8

BEQ
LDA
BNE
JSR
???
EOR
???
???
EOR
EOR
LSR
EOR
ORA

$9293
$13

$9293
$SFFAF

$38

($20,X)
#$47
$524F
$44
$6000

CNEXT1

BNE
LDY
BNE
LDY
JSR
JSR
CcMP
BNE
JSR
J8R
8TA
8sTY
LDY
8sTY
JSR
BEQ
LDX
JMP
JSR
LDA
CLC
ADC
LDY
BCC
INY
JSR
LDY
LDA
STA
LDY
LDA
PHA
TAX
INY
LDA
PHA
TAY
TXA
JSR
PLA
TAY
PLA
TAX
JSR
LDA
cLC
ADC
LDY
BCC
INY
J8R
LDY

$92A9
WSFF
$92AE
#$12
$A772
$0479
#$2C
$9313
$0473
$96AS
$49
$4A
#5681
$02
$8871
$92BE
#S$0A
$8683
$A769
$3D

#3503
$3E
$92CB

$A21F
#s08
($3D),Y
$66
#$01
($3D) ,Y

($3D),Y

$9E9B

$A239
$3D

#309
$3E
$92F4

$A2EQ
#$08

$?EXTRA 1
:GNORED. .
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92F9
92FA
92FC
92FE
9300
9302
9304
9305
9307
9309
930A
93@C
930E
930F
9311
9313

9314;

9314
9317
9318
931A
931B
931D
931F
9321
9322
9324
9326
9329

932C;

932C
932E
9330
9332
9334
9336
9338
9339
933A
933B
933D
93I3IF
9342
9344
9346
9349
934A
934C
934E
9350
9352
9354
9355
9357
9359
935B
935D
93ISF
9362
93463
9367
9369
936B

64

38
F1
FO
AD
B1
83
88
B1
as
a8
B1
as
[=1:]
B1
a5
60

3D
9C
11
3D
3B

3D
3C

3D
3A

3D
39

8EC
SBC
BEQ
LDY
LDA
8TA
DEY
LDA
8TA
DEY
LDA
8TA
DEY
LDA
STA
RTS

($3D) ,Y
$929A
#s11
($3D),Y
$3B

($3D) ,Y
$3C

($3D) ,Y
$3A

($3D) ,Y
$39

Type match check

20
18
90
38
24
30
BO
60
BO
A2
2c
4C

2C 93
a1

@D
a3
a3

FD
16
A2 19
83 86

JSR
CLC
BCC
SEC
BIT
BMI
BCS
RTS
BCS
LDX
BIT
JMP

$932C
$931B

$@D
$9322
$9324

$9321
#$16

$19A2
$8683

Evaluate expression

14 94

79 @04

LDX
BNE
DEC
DEC
LDX
BIT
TXA
PHA
TSX
CPX
BCC
JSR
LDA
STA
JSR
SEC
SBC
BCC
CMP
BCS
CMP
ROL
EOR
EOR
CMP
BCC
8TA
JSR
JMP
LDX
BNE
BCS
ADC

$3B
$9332
$3C
$3B
#3500
$48

#$28
$9327
$9414
#$00
$4D
$0479

#$B1
$9365
#$03
$9365
#$01

#$01
$4D
$4D
$93BE
$4D
$0473
$9349
$4D
$9395
$93IEF
#$07

936D
93I&F
9371
9373
9376
9378
937A
937B
937D
937E
93I7F
9382
9384
9387
9388
938B
938C
938E
9390
9391
9393
9395
9397
9398
9399
939B
939D
93I9F
93A1
93A3
93AS
93A7
93AA
93AC
93AE
93B1
93B2
93BS
93B&6
93B9
93BB
93BE
93C1
93C3
93Cé
93C7
93C8
93C9
93CB
93CD
93CE
93D0
93D2
93D3
93D4
93D7
93D9
93DA
93DC
93DD
93DF
93IE@
93E2
9IEI
93IES
93IESL
9IE?
93EB
93EC

53
oA
17

AE

4B
17

359
b2
@D

3B
a2z
3C
3B
1B
4D
D7
S3
4B
D9
S5

54
C1
4D
37
Al

66
53

a1
22

(1]
23
AB
&5
&4
63
62
61

22
FF

23

9B

84

93

93

84

84
84
93

93
94

84

A2

BCC
ADC
BNE
JMP
ADC
STA
ASL
ADC
TAY
PLA
CMP
BCS
JSR
PHA
JSR
PLA
LDY
BPL
TAX
BEQ
BNE
LSR
TXA
ROL
LDX
BNE
DEC
DEC
LDY
STA
BNE
CMP
BCS
BCC
LDA
PHA
LDA
PHA
JSR
LDA
JMP
JMP
LDA
LDX
TAY
CLC
PLA
ADC
STA
PLA
ADC
STA
TYA
PHA
JSR
LDA
PHA
LDA
PHA
LDA
PHA
LDA
PHA
LDA
PHA
JMP
LDY
PLA
BEQ

$93E9
$@8D
$9376
$9BDA
#S$FF
$22

$22

$8453,Y
$9IEE
$9317

$93AE

$4B
$93A7

$93EC
$93IF7
$aD

$3B
$939F
$3C

$3B
#$1B
$4D
$937E
$8453,Y
$93F7
$9387
$8455,Y

$84354,Y
$93C1
$4D
$9337
$94A1

$66
$8453,Y

#$01
$22

#3500
$23
$A2A0
$65
$64
$63
$62
$61

($0022)
#$FF

$9411



93EE C9 64 CMP #$64 946F 49 FF EOR #$FF

93F@ FO O3 BEQ $93FS 9471 28 92 9A JSR $9A92
93F2 20 17 93 JSR $9317 9474 A4C C? A2 JMP $A2CY?
93FS 84 4B 8TY $4B 9477 C9 AS CMP #$AS
93F7 &8 PLA 9479 D@ @3 BNE $947E
93FB8 4A L8R 947B 4C DE 9A JMP $9ADE
93F9 85 12 STA $12 947E C9 B4 CMP #$B4
93FB 68 PLA 9480 90 O3 BCC $9485
93FC 85 &9 STA $469 9482 A4AC 99 95 JMP $9399
93FE 68 PLA

93IFF 85 6A 8TA $6A

9401 &8 PLA 2485; Evaluate within
9402 B85 6B 8TA $6B brackets

9404 68 PLA

94@3 B85 &C 8TA $6C 9485 20 BE 94 JSR $94BE
94@7 68 PLA 9488 20 2C 93 JSR $932C
94@8 85 &D STA $6D

940A 68 PLA

940B 8635 6E 8TA $6E 948B; )’

940D 43 66 EOR $66

94@F B85 &F STA $6F 948B A9 29 LDA #$29
9411 AS 61 LDA $61 948D 2C A? 28 BIT $28A%9
9413 b€ RTS 9490 2C A9 2C BIT $2CA9

9414 6C OA @3 JMP ($@30A)
9417 A9 00 LDA #$00

9419 85 @D STA $@D 9493; comma. .

941B 20 73 @4 JSR $0473

941E B@ 03 BCS $9423 9493 AG 20 LDY #3500
942@ AC 7F A3 JMP $A37F 9495 85 78 8TA 78
9423 28 3A 97 JBR $973A 9497 20 AS 04 ISR $DAAS
9426 90 @3 BCC $942B 949A CS5 78 CMP $78
9428 4C AD 94 JMP $94AD 949C DO O3 BNE $94A1
942B C9 FF CMP #$FF G49E 4C 73 B4 IMP $0473

942D DO OF BNE $943E
942F A9 39 LDA #$39

9431 AQ 94 LDY #$94 94A1; Syntax error
9433 28 21 A2 JSR $A221
94346 4C 73 04 JMP $0473 94A1 A2 OB LDX #$0B

94A3 4C 83 86 JMP $8683
94A6 AB 15 LDY #$15

9439; Constant pi 94A8 &8 PLA

94A9 &8 PLA
9439 862 ?7?? 94AA A4C 88 93 JMP $9388
943A 47 OF EOR #$0OF
943C DA ?7?
943D Al C9 LDA ($C9,X) ?4AD; Search for variable
943F 2E FO DE ROL $DEFQ@
9442 C9 AB CMP #$AB 94AD 20 AS 96 ISR $F6AS
9444 FO 60 BEQ $94A6 94B@ 85 64 STA $64
9446 C9 AA CMP #$AA 94B2 84 65 STY $65
9448 F@ D1 BEQ $941B 94B4 AL 45 LDX $435
944A C9 22 CMP #$22 94B6 A4 46 LDY $46
944C DO OF BNE $9435D 94B8 AS @D LDA $@D
944E AS 3B LDA $3B 94BA FO 45 BEQ $93501
945@ A4 3IC LDY $3C 94BC A9 @0 LDA #3500
9452 &9 00 ADC #$00 94BE 85 70 8TA $70
9434 90 01 BCC $9457 94CO0 EO 54 CPX #8$34
9456 C8B INY 94C2 DO 24 BNE $94E8
9457 2@ 74 9B JSR $9B74 94C4 CO C9? CPY #$C9
945A 4C Cé4 9D JIMP $9DC6 94C6 DO 76 BNE $953E
945D C9 A8 CMP #s$AB 94C8 AS &4 LDA $64
945F D@ 16 BNE $9477 94CA C9 A2 CMP #$A2
9461 AOG 18 LDY #$18 94CC DO 70 BNE $933E
9463 DO 43 BNE $94A8 94CE AS 65 LDA $635
9463 2@ 86 98 JSR $9886 94D@ C9 04 CMP #3004
9468 AS 65 LDA $635 94D2 D@ 6A BNE $933E
946A 49 FF EOR #$FF 94D4 28 31 95 JSR $9531
944C AB TAY 94D7 84 SE 8TY $SE

946D AT 64 LDA $64 94D9 88 DEY



94DA
94DC
94DE
F4EQ
94E2
94ES
94EB
94EA
94EC
94EE
94F0
F4F3
94FS
94F7
94FA
94FC
94FE
9501
9503
9505
9507
950A
950B
95ac
9S58F
9510
95114

9514
9516
9518
931A
951C
9S1E
93520
9522
93524
9526
9528
952B
952C
932E
9531

9534
9536
9538
953A
953C
9S3E
9S3IF
9541

9543
9545
9347
954A
954D
9S54F
9551

9353
9355
9558
935A
953C
9SSF

95613

9361
9562

66

84 71
AD a6
84 SD
AD 24
20 FA
4C 70
EQ@ 44
D@ 52
Ca D3
D@ 4E
20 FA
AS 7A
A4 7B
4Cc 74
AS 79
D2 40
4C CF
24 QE
10 OF

20 DC

2@ pC

29 oF

Set up FN reference

A
83 oF

A4

9B

94

9B

cc

24

24

94

93

A2
FF

FF
Az

94

24

STY
LDY
sTY
LDY
JSR
JMP
CPX
BNE
CPY
BNE
JSR
LDA
LDY
JMP
LDA
BNE
JMP
BIT
BPL
LDY
JSR
TAX
INY
JSR
TAY
TXA
JMP
LDA
CMP
BNE
LDA
CMP
BNE
CPX
BNE
CPY
BNE
JSR
TYA
LDX
JMP
JSR
STX
sTY
STA
LDY
sTY
RTS
CPX
BNE
CPY
BNE
JSR
JMP
CPX
BNE
CPY
BNE
J8R
LDY
LDA
JSR
AND

ASL
STA

$71
#3026
$3D
#$24
$A4FA
$9B70
#$44
$933IE
#$D3
$933E
$94FA
$7A
$7B
$9B74
$79
$953E
$CCCF
$OE
$9514
#3500
$04DC

$04DC

$9471
$65
#$04
$9392
$64
#$A2
$9592
#$54
$933F
#$49
$9592
$9331

#$A0
$A2D4
$FFDE
$64
$63
$65
#$00
$62

#$53
$954D
#$354
$9592
$FFB7
$A2C1
#$44
$9577
#$33
$9592
$94FA
#$00
#$7A
$0494
#$0OF

$OF

9564
9565
9566
9568
956A
936B
936D
9570
9572
9574
9577
9579
957B
957D
9S7F
9581

9583
9586
9589
958C
958F
9392
9594
9596
9399
959B
959D
9S9F
95A1
95AI
95A4
95AT
95AB
95AA
9SAC
9SAE
95B@
95B2
95B4
95B7
95BA
95BD
95Ce
93C1

93C3
93CS
93Cé6
93C8
95CY
95CB
93CC
95CD
95CE
95D1
95D2
95D3
95D4
95DS
95D6
93D9
93DC
93DD
95DE
95SED
9SE1
9SE2
9SES
93E7
9SEA

oF

7A
94
@F
oF
[533
45
17
352
@D
AC
oF
F1
FO
76
EF
C1
64
&5
1F
DS
58
CB
a2
o1

73
D3
a8
CB
29
(-]
25

2C
91
1A

D3
2D

&5

b4

e84

DD
85

B4

16

135
S5

24

A2

24
24
9A
o4
A2

A2

24

94
93
94
93

9D

93
94

84
84

ASL
ASL
ADC
STA
INY
LDA
JSR
AND
ADC
JMP
CPX
BNE
CPY
BEQ
CPY
BNE
LDA
LDY
JMP
LDA
JMP
LDA
LDY
JMP
CMP
BCS
CmpP
BCC
SBC
PHA
TAX
JSR
CPX
BEQ
CPX
BCS
CPX
BCC
JSR
JSR
JSR
JSR
PLA
CMP
BEQ
TAX
LDA
PHA
LDA
PHA
TXA
PHA
JSR
PLA
TAY
TXA

TYA
JMP
JSR
PLA
SEC

ASL
TAY
LDA
STA
LDA
8TA

$aF
$@F

#$7A
$0494
#S$OF
$OF
$A2C1
#$45
$9592
#$52
$958C
#%$4C
$9592
$04F1
$04F0
$9A76
$@4EF
$A2C1
$64
$65
$A21F
#$D5
$95F3
#$CB
$9SA3
#$01

$0473
#$D3

$935B4
#$CB

$95D9
#sC8

$93D9
$948E
$932C
$9491
$931A

#$D3
$9S5F2

$65

$64

$9D84

$93DD
$9485

#$B4

$8416,Y
$56
$8415,Y
55



9SEC
9SEF
9S5F2
9SFS
9SF8

9SFB;

9SFA
95FD
93FF

9602;

9602
9604
9606
9608
F60A
96@C
F60E
9611
9614
9616
9618
?61A
961C
961D
961F
9621
9623
9625

9628;

94628
962B
962D
9462F
9631
9633
9635
9637
9639
963C
963D
9640
9642
9644
9646
9649
964B
964D
964F
9651
9653
9656
9638
965A
965B

963C

963SE
9660
9662
9664
666

20
4C
4Cc
4C
AB

54 08
17 93
86 B3
Al 94
FF

Perform

2C
a4
20

AQ 00
2B
86 98

Perform

AS
45
85
AS
45
a5
20
20
AS
45
25
45
AB
AS
45
25
45
4C

64
@B
o7
&3
2B
a8
81 A2
86 98
635
@B
o8
@B

64
oB
a7
2B
71 94

Compare

20
BO
AS
a9
25
as
A9
A0
20
AA
4C
A9
85
cé
20
as
86
84
AS
A4
20
86
84
AA
38
ES
F@
A%
9@
As
A9

E@ A2

73 96
oa
@D
4D
4E 9C
61
62
&3
&C
&D
S2 9C
&C
6D

61
o8
[ 3}

61
FF

J8R
JMP
JMP
JMP
LDY

[OR1

BIT
sTY
JSR

$00354
$9317
$B3B6
$94A1
#SFF

$08A0
$2B
$9886

[AND]

LDA
EOR
8TA
LDA
EOR
8TA
JSR
JSR
LDA
EOR
AND
EOR
TAY
LDA
EOR
AND
EOR
JMP

JSR
STA
STX
sTY
LDA
LDY
JSR
8TX
8TY
TAX
8EC

BEQ
LDA
BCC
LDX
LDA

$64
$0B
$07
$65
$0B
$08
$A281
$9886
$65
$0B
$08
$0B

$64
$0B
$a7
$0B
$9471

$931B
$9640
$6E
#$7F
$6A
$6A
#$69
#3020
$A2ED

$9673
#3500
$@D
$4D
$9C4E
$61
$62
$63
$6C
$6D
$9C32
$6C
$6D

$61
$9668
#$01
$9668
$61
WSFF

94648
966A
966C
966D
Q66E
F66F
9671
9673
9673
9676
9678
947B
967C
967F
9681
9682
9684
9686
9688
968A
948C
968D
948E
968F
94691
9693
9693
9698

969B;

949B
969C
949F
96A2
96A4

96AS;

96AS
96A7
96AA
96AC
96AE
96B1
96B4
946B&
96B9
96BB
96BD
96BF
946C2
96C4
96C7
96C9
96CA
96CD
96CF
946D2
96D4
96D6
96D8
96DA
946DC
96DE
96EQ@
96E2

85
AD
EB
cs
cA
D@
As6
30
18
90
20
48
20
835
&8
CS
Fo
A2
BO
A2
E8
8A
2A
23
F@
A9
4C
20

Perform

AA

66
FF

o7
&6
17

14
85

7D
78

78
E7
FF
(7]
o1

12
o2
FF
c1
91

e1

e1

A2
94

20 AA 96
20 79 04

D@
&0

Fa

sTA
LDY
INX
INY
DEX
BNE
LDX
BMI
cLC
BCC
JSR
PHA
JSR
STA
PLA
CMP
BEQ
LDX
BCS
LDX
INX
TXA
ROL
AND
BEQ
LDA
JMP
JSR

$66
#S$FF

$9678
$66
$968C

$968C
$8185

$817D
$78

$78
$966D
#S$FF
$968C
#301

$12
$9693
#$FF
$A2C1
$9491

[DIM]

TAX
JSR
J8R
BNE
RTS

$96AA
$0479
$94698

Locate variable

A2
20
86
as
20
20
BO
4C
A2
86
86
20
90
20
98
AA
20
90
20
B@
ce
Do
A%
as
Do
ce
Da
AS

.[]
79

o4

24
97

94

24
97

o4

97

LDX
JSR
8TX
sTA
JSR
J8R
BCS
JMP
LDX
8TX
sSTX
JSR
BCC
J8R
BCC
TAX
JSR
BCC
JSR
BCS
CMP
BNE
LDA
8TA
BNE
CMP
BNE
LDA

#$00
$0479
$oc
$45
$0479
$973A
$96B9
$94A1
#$00
$@D
$0OE
$08473
$96C9
$973A
$96D4

$0473
$96CA
$973A
$96CA
#$24
$96DE
#$FF
saD
$96EE
#$25
$96FS
$10

67



96E4
F6EL
96EB
96EA
9&EC
9&EE
F&EF
96F1
96F2
96FS
96F7
9&6F8
96FA
9&6FC
96FE
9701
9703
9705
9707
9789
97@B
97@D
S70F
9711
9713
9715
9718
971A
971C
971E
9720
9721
9724
9726
9728
972A
972C
972F
9730
9731
9733
9735
9737
9738

973A;

973A
973C
973E
9740
9741
9743

9744;

9744
9745
9746
9748
974A
974C
974E
974F
9751
9733
9753

68

Do
A9
85
as
a5
8A
a9
AA
20
a6
38
as
E9
Do
4C
AR
84
AS
A6
86
83
E4
DO
CS
F@
20
85
AS
CS
o]
cs
20
85
AS
o
o]
4c
a8
18
AS
&9
90
E8
DO

D@
="

45
45

73
46

i@
28
a3
9B
[r1"]
10
2D
2E
60
SF
3o
a4
2F
2F
D1
78
435
78
10

D1
78
446
78
a3
4c

SF
a7
D4

CF

4

98

o4

24

98

BNE
LDA
STA
ORA
STA
TXA
ORA
TAX
JSR
STX
SEC
ORA
SBC
BNE
JMP
LDY
STY
LDA
LDX
STX
STA
CPX
BNE
CMP
BEQ
JSR
STA
LDA
CMP
BNE
INY
JSR
STA
LDA
CMpP
BNE
JMP
DEY
CLC
LDA
ADC
BCC
INX
BNE

$96B6
#$80
$OE
$45
%45

#$80

$0473
$46

$10
#$28
$9701
$989B
#5500
$10
$2D
$2E
$60
$S5F
$30
$9715
$2F
$9744
$84D1
$78
$45
$78
$9730

$04D1
$78
$46
$78
$972F
$984C

$SF
#$07
$97@B

$9709

Check Alphabetic

co
90
E?
38
E9
&0

a1
25
=B

AS

CMP
BCC
SBC
SEC
SBC
RTS

841
$9743
#$5B

#$AS

Create variable

&8
48
co
Do
A9
]
&0
ce
F@
ce
D@

AF
2A

24

ce
F7
49
31

PLA
PHA
CcMpP
BNE
LDA
LDY
RTS
CPY
BEQ
CPY
BNE

#$AF
$9774
#S$A2
#3504

#$C9
$974A
#$49
$9788

9737
9759
973B
975D
97SF
9761
9763
9763
9767
9769
976B
976D
976F
9771
9774
9776
9778
977A
977C
977€E
9760
9782
9784
9786
9788
978A
978C
978E
9790
9792
9794
9796
9798
9799
979B
979D
979E
97A0
97A2
97AS
97R7
97A9
97AA
97AC
97AE
9780
97B2
97B4
97Bé6
97B8
97BA
97BC
97BE
97Ca
97C2
97C4
97Cé6
97C9
97CA
97CB
97CE
97CF
97D@
97D3
97D3
97D7
97D8
97DB
97DD

B
59
59

94

a8

24

24

a4

4

BEQ
CPY
BEQ
CPY
BNE
BEQ
CPY
BNE
BEQ
CcPY
BEQ
CPY
BNE
JMP
LDA
LDY
CMP
BEQ
CMP
BEQ
CMP
BEQ
CMP
BEQ
LDA
LDY
8TA
8sTY
LDA
Loy
STA
sTY
cLC
ADC
BCC
INY
STA
sTY
JSR
LDA
LDY
INY
sTA
8TY
STA
sTY
LDA
LDX
CPX
BNE
CMP
BNE
BEQ
STA
87X
LDY
J8R
TAX
INY
JSR
PHP
INY
JSR
ADC
aTA
INY
JSR
ADC
8TA

$9771
#$D3
$9771
#$53
$9788
$9771
#$54
$97688
$9771
#$32
$9771
#$4C
$9788
$94A1
$45
$46
#$34
$974F
#$53
$9763
#$45
$9769
#$44
$9759
$2F
$30
$SF
$60
$31
$32
$3A
$35B

#$07
$979E

$38
$39
$88Ca
$38
59

$2F
$30
$38
$39
$38
$359
$32
$97C0
$31
$97C0
$9838
$22
$23
#$00
$04B0

$24B2

$04B0
$38
58

$04B0
$359
$59



97DF
97E@
97€2
97E3
97ES
97E6
97E9
97EB
97€C
97EE
97F@
97F2
97F4
97F&
97F8
97FA
97FC
97FE
9800
9802
9805
9807
9809
980A
988D
980E
9810
9812
9813
9816
9818
981A
981C
981F
9821
9823
9824
9827
9829
982B
982D
982E
9830
9832
9834
9836
9838
983A
983C
983E
983F
9841
9843
9845
9846
99848
984A
984C
984E
984F
98351
9833
96855
9836
9858
983A

D@
CcD

22
a1

47
48

04

24

a4

24

81

81

RTS8

$97B2
$97B2

$04B0
#3$00

#3$05
$22
$22
$97F6
$23
$23
$359
$9600
$368
$97B6
#$00
$04B0
$982B
$78

$04B0

$78
$3A

$04B0
#$00
$5B
#$00
$8189
#$07
($5A) ,Y

$8189
#3500
($3A) ,Y
#$03

$22
$22
$97F6
$23
$97F6
#3500
$45
($5F) ¥

$46
($5F) Y
#$00

($5F) , Y
#3026
$9845
$5F

#$02
$60
$98356

$47
$48

985B;

985B
985D
98SE
9860
9862
9864
9866
9867
9869
9864B

986C;

986C
986E
986F
9870
9871
9874
9876
9878

98793

9879
$87C
987F
9882
9884
9886
9888
988A
988C
986E
9890
9893
9893
9898

989B;

989B
989D
989F
98A0G
98A2
98A3
98AS
98A6
98A7
98A9
98AA
98AC
98AD
98B0
98B1
968B3
98B4
98B&6
98B7
98B8

Array pointer
subrautine

AS OB LDA 3@B
oA ASL

69 05 ADC #3035
65 SF ADC $SF
A4 L0 LDY %60
9@ 01 BCC $98647
ce INY

85 58 STA $38
84 59 STY $39
&0 RTS

Value 32768

90 80 BCC $97EE

(] BRK
[.["] BRK
[]"] BRK

20 86 98 JSR $9886
AS 64 LDA $64
A4 &5 LDY $65
60 RTS

Float—-fixed

20 73 @4 ISR $@473
20 2C 93 JSR $932C
20 17 93 JSR $9317
AS &6 LDA $66
30 oD BMI $9893
AS 61 LDA $61
C? 9@ CMP #$90
9@ oc BCC $9898
A9 &C LDA #8$6C
A 98 LDY #s98
20 E@ A2 JSR $AZ2ED
Do @83 BNE $9898
4C 1C 99 JMP $991C
4C 27 A3 JMP $A327

Set up array

AS oC LDA s$@C
25 ot ORA $OE

48 PHA

AS @D LDA $@D
48 PHA

AD 22 LDY #3000
98 TYA

48 PHA

AS 46 LDA %46
48 PHA

AS 4% LDA $45
48 PHA

20 79 98 JBR $9879
68 PLA

85 43 STA $43
&8 PLA

85 46 STA $46
&8 PLA

AB TAY

BA T8X



98B9
98BC
98BD
98Ce
98C1
98C3
98C6
98C8
98CB
98CC
98CE
98D1
98D3
98D5
98D7
98DA
98DB
98DD
98DE
98E@
S8E2
98E4
9B8E&
98EB
98EA
98EC
9B8EE
98F0
98F2
98F4
98F&6
96F9
968FA
98FC
98FE
9901
9903
9905
9907
9909
990A
99@D
990E
9910
9911
9912
9915
9917
9919

991C;

991B
991E

99213

9921
9923
9925
9927
992A
992C
992F
9931
9933
9935

70

a2

21

64
a2
&5
o1

2B
79
@B
2C
CE
8B

@D

SF

D1
60
CF
12

a1

21

21

21

04

94

24

24

24

a4

LDA
PHA
LDA
PHA
LDA
STA
LDA
STA
INY
sTY
JSR
LDY
CcMP
BEQ
JSR
PLA
STA
PLA
STA
AND
STA
LDX
LDA
STX
STA
CMP
BNE
CPX
BEQ
LDY
JSR
INY
cMP
BNE
JSR
STA
LDA
CHMpP
BEQ
INY
JSR
CcLC
ADC
TAX
INY
JSR
ADC
BCC
LDX

$0102,X
$0101,X

$64
$0102,X
$65

$0101,X

$0B
$0479
$0B
#$2C
$98AS
$948B

$0D

$OE
#$7F
sac
$2F
$30
$SF
$60
$32
$96F4
$31
$993A
#$00
$04D1

$45
$9909
$04D1
$78
$46
$78
$9921

$04D1
$SF
$04D1
$60

$968E8
#$12

‘bad subscript’

2C A2 OE BIT $@EA2
4C 83 846 JMP $8483

Il1legal quantity

A2
AS
D@
20
AD
20
83
AS
C3
DO

13
ac
F7
SB
o4
D1
78
@B
78
E2

98

24

LDX
LDA
BNE
JSR
LDY
JSR
STA
LDA
CMP
BNE

#$13
$aC
$991E
$968%B
#3504
$04D1
$78
$0B
$78
#9919

9937
993A
993D
9940
9942
9944
9946
9948
994A
994C
994D
994E
9950
9952
9934
9955
9956
9958
995A
995SB
995C
995D
99SF
9961
9963
9965
99867
9948
9969
996B
996C
996D
99&6F
9970
9972
9973
9974
9976
9979
997B
997D
997F
9981
9983
9985
9987
9989
998A
998B
998D
998F
9990
9992
9995
9997
9999
999B
999D
999F
99A1
99A2
99A4
99R6
99AB8
99AA
99AC
99AE
99AF
9981

C3 99 JMP
SB 98 JSR
23 89 JSR
("] LDY
72 sTY
25 LDX
45 LDA
SF STA
a1 BPL

DEX

INY
446 LDA
SF STA
22 BPL

DEX

DEX
71 8TX
@B LDA

INY

INY

INY
SF STA
@B LDX
oo LDA
ac BIT
o8 BVC

PLA

CLC
a1 ADC

TAX

PLA
e ADC

INY
SF STA

INY

TXA
SF sTA
2F 9A JSR
71 8TX
72 STA
22 LDY
2B DEC
DC BNE
39 ADC
&7 BCS
59 STA

TAY

TXA
S8 ADC
a3 BCC

INY
SC BEQ
23 89 JSR
31 STA
32 sTY
20 LDA
72 INC
71 LDY
s BEQ

DEY
58 8TA
FB BNE
39 DEC
72 DEC
FS BNE
39 INC

SEC
31 LDA
SF SBC

$99C3
$985B
8923
#3500
$72
#5035
$45
($5F),Y
$994D

$46
($5F) , Y
$99%56

$71
$0B

($SF) Y
#$0B
#3500
sac
$996F

#$01

#3500

($5F) ,Y

($SF) Y
$9A2F
$71

$72
$22
$0B
$995F
59
$99EE
$59

3568
$9992

$99EE
$8923
$31
$32
#$00
$72
$71
$99A6

($38),Y
$99A1
$359
$72
$99A1
$359

$31
$3F



99B3
99BS
99B7
99B9
99BA
99BC
99BE
99Ca
99C2
99C3
99Cé6
99C8
99CA
99CC
99CE
99CF
9900
99D1
99D3
99D6
9908
9909
99DB
99DD
99DF
99E1L
99E2
99ES
99E7
99E9
99EB
99EE
99F 1
99F2
99F4
99F6
99F7
99F9
99FC
99FD
99FF
9A00
9A0D1
9A03
FABS
9A07
AR
9A0B
9ABD

9A11
FAL3
9A14
9A16
9A18
9A19
9A1A
9A1C
9A1E
9A21
9A22
9A24
9A26
9A27
9A29
9A2B
9A2C
9A2E

28
3A

58
47

39
48

47

04

24

24

99
86

9A

9A

LDY
STA
LDA
INY
SBC
STA
LDA
BNE
INY
JSR
8TA
LDA
STA
8TA
INY
PLA
TAX
STA
J8R
8TA
PLA
sTA
CMP
BCC
BNE
INY
JSR
8TA
CPX
BCC
JMP
JMP
INY

ORA
CLC
BEQ
JSR
TXA

TAX
TYA
LDY

8TX
DEC
BNE
8TA
LDX
LDA
BPL
DEX
LDA
BPL
DEX
DEX
STX
LDA
JSR
TXA
ADC
8TA
TYA

STA
TAY
LDA
RTS8

#3502
($3F) ,Y
$32

$60
($5F) ,Y

$9A2E

$04D1
$@B
#$00
$71
$72

$64
$04D1
$78

$65
$78
$99F1
$99EB

$04D1
78
$78
$99F2
$9919
$8681

$72
$71

$9A03
$9A2F

$464

$22
$635
$71
$0B
$99CC
$72
#$05
$45
$9A14

$46
$9A1A

$28
#$00
$9A3A

$38
$47

$39
$48

$47

9A2ZF;

9A2F
9A31
9A34
PA36
9A37
9A3A
9A3C
9A3E
9A40
9A42
9A44
A4S
9A46
9A47
9A48
9A49
FA4A
9A4C
9A4E
9A50
9AS2
9ATI
9AS4
9AS6
FAS7
9A38
9ASA
9ASB
9ASD
FAZF
FA61

PAL2

9A62
FA64
FA6L
9A69
9A6C
9A6D
9ALF
9A71
9A72
9A74

9A76;3
9A76

9A79
9A7A

9A7D;
9A7D
9A7E

9AB1
9AB3

9AB6;

9AB6

Compute array size
84 22 STY $22
2@ D1 04 JSR $@4D1
85 28 8TA $28
a8 DEY
2@ D1 04 JSR $04D1
a5 29 8TA $29
A9 10 LDA #3510
85 Sh 8TA $5D
A2 00 LDX #3020
AD @0 LDY #$00
8A TXA
A ASL
AA TAX
98 TYA
2A ROL
AB TAY
BB A2 BCS $99EE
26 71 ASL $71
26 72 ROL $72
9@ @B BCC $9ASD

18 CLC
8A TXA
&5 28 ADC $28
AR TAX
98 TYA
&5 29 ADC %29
AB TAY

B2 91 BCS8 $99EE
Cé6 SD DEC $5D
DO E3 BNE $9A44
60 RT8

Perform C(FRE]

AS 0D LDA $8D
Fa o3 BEQ $9A&%9
20 4E 9C JSR $9CAE
20 54 A9 JSR $A954
38 SEC

AS 33 LDA $33
ES 31 SBC $31
AB TAY

AS 34 LDA $34
ES 32 SBC $32

Fix—float
20 92 9A JSR $9A92

38 8EC
4C CE A2 JMP $A2CE

Perform [POS]
38 8EC
20 FO FF JSR $FFFQ

A9 00 LDA #3500
4C 71 94 JMP $9471

Check direct

24 81 BIT $81

71



9A68
FABA
9ABC
FABF
9A92
9A94
A6
9A98
9A9A
9A9C

9A9D;

9A9D
9AA0
FAAI
FAAL
9AAB
FAAA
9AAD
9ABO
9AB3
9ABS
9ABB
9ABY
9ABB
9ABC
9ABE
9ABF
9AC1
9AC2
9AC4
9ACS
9ACB

9ACB;

9ACB
9ACD
9ADd
9AD2
9AD4
9AD7
9ADY
9ADB

9ADE;

9ADE
FAEL
FAE3
9AE4
9AESL
9AE7
9AEA
9AED
9AEE
9AFQ
9AF1
9AF3
FAFS
9AF8
9AFA
9AFB
9AFC
9AFF

72

30 A4

A2 15

2C A2 1B
4C B3 86
A2 a0
86 @D

85 &2

84 63

A2 98

1]

Perform

20 CB 9A
20 86 9A
20 BE 94
A9 80
85 1o
20 AS 96
20 17 93
20 8B 54
A9 B2

20 93 94
48

AS 48

48

AS 47

48

AS 3C

48

AS 3B

48

20 B@® 8D
4C 3E 9B

BMI $9A2E
LDX #$15
BIT $1BA2
JMP $8683
LDX #3000
STX $@D
STA $62
STY $63
LDX #3$90
RTS

CDEF1

JSR $9ACB
JSR $9A86
JSR $948E
LDA #3$80
STA $10
JSR $96A5
JSR $9317
JSR $948B
LDA #$B2
JSR $9493
PHA

LDA s48
PHA

LDA $47
PHA

LDA $3C
PHA

LDA $3B
PHA

JSR $8DBO
JMP $9B3E

Check fn syntax

FPerform

20 CB 9A
AS 4F

AS 4E

20 85 94
20 17 93

83 4E
A 02

20 59 81
835 47

LDA #$AS
JSR $9493
ORA #$80
8TA $10
JSR $96AC
8TA $4E
STY $4F
JMP $9317

LFN]

JSR $9ACB
LDA $4F
PHA

LDA $4E
PHA

JSR $9485
JSR $9317
PLA

8TA $4E
PLA

8TA $4F
LDY #$02
JSR $8159
8TA $47
TAX

INY

JSR #8139
BEQ $9A8D

9801
9B@3
9804
9B@7
9B@8
9B@?
9BGB
9BOD
9B10
9B12
9B13
9B15
9B16
9B19
9B1B
9B1C
9B1iF
9B21
9B23
9B24
9B26
9B27
982A
9B2B
9B2D
9B2E
9B30
9B33
9B3S
9B38
9B39
9B3B
9B3C
9B3E
9B4@
9B41

9B43
9B44
9B45
9B47
9848
9B49
9B4B
9B4C
9B4D
9BAF
9B50
9831

9853

9B54;

9B54
9B36
98358
9BSA
9BSC
9B3F
9B61
9B63
9B&S

9BbLb;

9B6&6
9B&9

48
61
F9
48
59
3C
3B

39
3B

59
3c
48
47
14
4E
aF
79
23
A1
3B

3C

4E

4E

4E

4E

81

A2

81

81

93

o4

94

8TA
INY
JSR
PHA
DEY
BPL
LDY
JSR
LDA
PHA
LDA
PHA
JSR
STA
INY
JSR
STA
LDA
PHA
LDA
PHA
JSR
PLA
8TA
PLA
8TA
JSR
BEQ
JMP
PLA
STA
PLA
STA
LDY
PLA
8TA
PLA
INY
8TA
PLA
INY
STA
PLA
INY
STA
PLA
INY
sTA
RTS8
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