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Preface

The Commodore 64 ROMSs Revealed is the first of a six part series covering all
topics concerning the use of the Commodore 64. Thisbook givesa detailed insight
into the workings of the two ROMs in the Commodore 64 that provide the
machine’s normal functioning.

The major part of the book is giventoa fully commented source code version of
these ROMs and will assist machine code programmers in getting the most out of
the existing firmware for their own programs. The rest of the book contains useful
information concerning the variables used by the firmware, and key entry points
into the firmware.

The fully documented source code was effectively produced in six stages from
the ROMs to the listing provided:

1. Disassembling the ROMs to disk files. As the full disassembly could not be
loaded into memory at one time, logical split points were first ascertained.

2. Labelling all branches, jumps, and JSRs within the disassembled files. This
was done using a simple two pass program written in Basic to replace any
branch etc. addresses with labels.

3. Converting most of the storage addresses to variable names. The variable
names are the ones that have appeared in Commodore’s own published
documentation.

4. Documenting and separating the tables from the true code. This was done
laboriously line by line and tables were separated and formatted into source
code form.

5. Testing assembly to make sure that there were no errors in the source files.
When the files were assembled correctly the object file was then loaded into
memory and verified against the resident ROMs. At this point it should be
mentioned that we discovered the modifications that have been made to the
Kernal in the most recent Commodore 64s. These have been listed, but due to
the number of machines sold with the old ROM we did not change the source
code.

6. Final assembly. This is what appears in this book.

Additional information about how to use the routines in the Basic and Kernal
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ROMs can befoundin Volume2(Advanced Commodore 64 Basic Revealed)and
Volume 3 (The Commodore 64 Kernal and Hardware Revealed),both published
by Collins.



Machine Differences

The code listed in this book was taken from a Commodore 64 produced at the
beginning of 1984. This version had been available since the launch of the
Commodore 64 until around mid 1984. From this date Commodore produced a
version that has corrected a certain bug in the screen editor. In this new version
the Basic ROM is exactly the same but there have been a few alterations to the
Kernal ROM. They are as follows:

® A subroutine has been inserted at $SE4D3 which reads as follows:

E4DZ STA #AS
E4DS LDA #$01
E4I7 STR #AE
E4019  RTS

This used to be just the value $AA throughout.
® At $E4DA one command has been changed. Thisis used to cleara screen line
and put the colour to the colour RAM. Previously this value was taken from
the background colour location $D@21; this has now been changed to the
current colour code $(286, i.e. there is no need to poke the colour when
pokeing to the screen to see the character - it will appear in the cursor colour.
® A subroutine has been changed at $SES7C which reads as follows:
ESYC  JSE #ESFG
ESTY LIA #F£27
ESZ1  IHX
ESS2 LIY #D3.%
=4 BMI #ESEC
£ES8e  CLC
ES3Y  ADC #F25
EZ85 IHX
ES2A FEPL $ES22
ES8C E2TA #D5
ESEE JHMF #ERZ4

1]

E531  CFX #C2
ES23 FER FES32
ES25 JHMF $ESED

£ES98  RTS
ESSS  HOF



viii. Machine Differences
® The command at location $E621 has been changed from JSR $E6ED to JSR
$ES9I.
® The routine at SEAQ7 has been modified to read as follows:
ERGY  JSR FE4DA
ERGA  LDA #3206
ERGC  STAR <3D1).Y

ERBE LEY
ERSF EFL #EROY
EA11 RTS
EA12 HOP

@® The commands at locations SEF94 and $EF96 used to read:

EF34 STR A2
EFSe  RTS

They now read:

EFS4 JHFP $E4D3

® The last modifications to the Kernal ROMs are:
Location $SE4AC has been changed from $5C to $81
Location $SFF8( has been changed from $0¢ to $03

We believe that these last two are version bytes only.



Chapter One
Commodore 64 Memory
Architecture Map

The following diagram shows where the different sections of ROM and RAM
are to be found on the Commodore 64.
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Chapter Two
Operating System Variable
Storage Area

In this section the locations used by the Basic and Kernal ROMs for storing
their variables have been listed and a brief explanation of what they hold is
included.

Address Location use

(Hex) (Dec)

0000 0 6510 DDR register

0001 1 6510 I/ O memory and tape control
0003-0004 3-4 Float-Fix vector

0005-0006 5-6 Fix-Float vector

0007 7 Search character

0008 8 Scan quotes garbage collect flag
0009 9 TAB column save

000A 10 Load/ verify flag

000B 11 Input buffer pointer/# of subscripts
000C 12 Default DIM flag

000D 13 Variable type: string or numeric
000E 14 Numeric type: integer or real
000F 15 DATA scan/LIST quote/ memory flag
0010 16 Subscript/ FNx flag

0011 17 INPUT/GET/READ flag

0012 18 ATN sign/Comparison eval flag
0013 19 INPUT prompt flag

0014-0015 20-21 Integer value (line # etc.)

0016 22 Pointer to string stack
0017-0018 23-24 Last temp string vector
0019-0021 25-33 Temporary string stack
0022-0025 34-37 Utility pointer area

0026-002A 38-42 Product area for multiplication
002B-002C 43-44 Pointer: start-of-Basic
002D-002E 45-46 Pointer: start-of-variables
002F-0030 47-48 Pointer: start-of-arrays
0031-0032 49-50 Pointer: end-of-arrays
0033-0034 51-52 Pointer: string storage
0035-0036 53-54 Utility string pointer

0037-0038 55-56 Pointer to top of Basic memory

0039-003A 57-58 Current Basic line number



003B-003C
003D-003E
003F-0040
0041-0042
0043-0044
0045-0046
0047-0048
0049-004A
004B-004C
004D
004E-0053
0054-0056
0057-0060
0061
0062-0065
0066

0067

0068
0069-006E
006A-006D
006E

006F

0070
0071-0072
0073-008 A
007A-007B
008B-008F
0090

0091

0092

0093

0094

0095

0096

0097

0098

0099

009A

009B

009C

009D

009E

009F
00A0-00A2
00A3

Operating System Variable Storage Area 3

59-60
61-62
63-64
65-66
67-68
69-70
71-72
73-74
75-76
77
78-83
84-86
87-96
97
98-101

102

103

104

105

106-109

110

111

112

113-114

115-138

122-123

139-143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160-162

163

Previous Basic line number
Pointer to statement for CONT
Current DATA line number
Current DATA address

Input vector

Current variable name

Pointer to current variable
Pointer to FOR/NEXT variable
Y-save; op-save; Basic pointer save
Comparison symbol accumulator
Misc numeric work area

Jump vector tor functions
Floating accumulators #3 & #4 (packed)
FAC#1 exponent

FAC#] mantissa

FACHI sign

Series evaluation constant pointer
FAC#]1 overflow

FAC#2 exponent

FACH2 mantissa

FACH2 sign

Sign comparison FAC#1 vs FAC#2
FAC#I rounding

Cassette buff length/ series pointer
CHRGET subroutine

Basic text pointer

RND seed value (packed)

Status word ST

Stop key flag

Temporary

Load/ verify flag

Serial buffered char flag

Serial buffered character

Cassette sync number

Temp for Basic

Index to logical file

Input device number

Output device number

Cassette parity

Cassette dipole switch

OS message flag

Tape passl error log

Tape pass2 error log corrected
Jiffy clock

Serial bit count/ EOI flag
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00A4

00A5

00A6

00A7

00A8

00A9

00AA

00AB
00AC-00AD
00AE-00AF
00B0-00B1
00B2-00B3
00B4

00B5

00B6

00B7

00B8

00B9

00BA
00BB-00BC
00BD

00BE

00BF

00C0
00C1-00C2
00C3-00C4
00C5

00C6

00C7

00C8
00C9-00CA
00CB

00CC

00CD

00CE

00CF

00D0
00D1-00D2
00D3

00D4

00D5

00D6

00D7

00D8
00D9-00F2

164
165
166
167
168
169
170
171
172-173
174-175
176-177
178-179
180
181
182
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
208
209-210
211
212
213
214
215
216
217-242

Cycle count

Cassette sync countdown

Cassette buffer pointer

Tape short count Isb/ RS232 input bit
Tape read error/ RS232 input bit count
Tape reading zeros/ RS232 start bit flag
Tape read mode/ RS232 input byte buffer
Tape short count msb/ RS232 input parity
Pointer: tape load address

Pointer: tape end address

Tape timing constants

Pointer: start of tape buffer

Tape timer flag/ RS232 output bit count
Tape EOT/RS232 output bit

Tape read error/ RS232 output byte buffer
Length of filename

Current logical file number

Current secondary address

Current device number

Address of current filename

Tape write byte/ RS232 output parity
Tape read block count

Serial word buffer

Tape motor interlock

I/O start address

Kernal setup pointer

Last key pressed

Number of characters in keyboard buffer
Screen reverse flag

Pointer: end of line for input

Input cursor log (row column)

Current key pressed

Cursor flash flag

Cursor blink countdown

Character under cursor

On/ off blink flag

Screen/ keyboard input flag

Pointer: cursor position

Pointer: cursor column

Quote switch

40/80 current line length

Cursor row

Last inkey/checksum/ buffer

Number of inserts outstanding

Screen line link flags



09F3-00F4
00F5-00F6
00F7-00F8
00F9-00FA
00FB-00FE
00FF-010A
0100-013E
0100-01FF
0200-0258
0259-0262
0263-026C
026D-0276
0277-0280
0281-0282
0283-0284
0285

0286

0287

0288

0289

028A

028B

028C

028D

028E

028 F-0290
0291

0292

0293

0294
0295-0296
0297

0298
0299-029A
029B

029C

029D

029E
029F-02A0
02A1

02A2

02A3

02A4

02A5
02C0-02FE

243-244
245246
247248
249-250
251-254
255-266
256-318
256511
512-600
601-610
611-620
621-630
631-640
641-642
643-644
645
646
647
648
649
650
651
652
653
654
655-656
657
658
659
660
661-662
663
664
665-666
667
668
669
670
671672
673
674
675
676
677
704-766

Operating System Variable Storage Area

Pointer: colour memory
Pointer: keyboard table
RS232 input buffer pointer
RS232 output buffer pointer
Free zero page

Float - ASCII work area
Tape error log

Processor stack

Basic input buffer

Logical file table

Device number table
Secondary address table
Keyboard buffer

Pointer: start of RAM
Pointer: end of RAM

Serial timeout flag

Current colour code

Colour under cursor

Screen address msb
Maximum size of keyboard buffer
Key repeat flag

Repeat speed counter

Repeat delay counter
Current shift combination
Last shift pattern

Keyboard table setup pointer
Keyboard shift mode

Scroll enable flag

RS232 control register
RS232 command register
RS232 bit timing

RS232 status byte

RS232 number of bits to send
RS-232 baud rate

RS232 input pointer to end
RS232 input pointer to start
RS232 output pointer to start
RS232 output pointer to end
IRQ save during tape I, O
NMI interrupt control

Timer A control log
Interrupt log

Timer A enable flag

Screen row marker

Sprite 11 block/ free programming memory

5
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The following section of memory is basically divided into three
sections:

1. Basic interpreter vectors:

$0300 - Send error messages (default = $E38B)
$0302 - Basic warm start (default = $A483)
$0304 - Crunch text to tokens (default = $A57C)
$0306 - Convert tokens to text (default=$A71A)

$0308 - Start new Basic code (default = $A7E4)
$030A - Perform arithmetic function (default = $AE86)

Register parsing for SYS command:

$030C - .A register
$030D - .X register
$030E - .Y register
$030F - Processor status register

USR function jump:

$0310 - JMP followed by address in vector form
Default is JMP $B248

2. Kernal vectors:

$0314 - IRQ vector

$0316 - Indirect on BRK instruction

$0318 - NMI vector
$031A - Open vector
$031C - Close vector

(default = $EA31)
(default = $FE66)
(default = $FE47)
(default = $F34A)
(default = $F291)

$031E - Set input device vector (default = $F20E)
$0320 - Set output device vector (default = $F250)
$0322 - Restore I/ O vector (default = $F333)
$0324 - Input vector (default = $F157)

(default=$FI1CA)
(default = $F6ED)

$0326 - Output vector
$0328 - Test STOP vector

$032A - Get vector (default=$F13E)
$032C - Abort 1/0O vector (default = $F32F)
$032E - STOP/RESTORE vector (default = $FE66)
$0330 - Load vector (default = $F4AYS)

$0332 - Save vector (default= $F5SED)

3. Cassette buffer: $033C-$03FB- Thisisthe buffer forreading fromand writing
to the cassette drive. The list of address contents continues as below:

0340-037E 832-894 (Sprite 13)
0380-03BE 896-958 (Sprite 14)
03C0-03FE 960-1022  (Sprite 15)



Chapter Three
Commodore 64 ROM Memory
Map: Key Entry Points

In this section, the most useful entry points to the ROM routines have been
listed with a brief description of what the routines do. For further information
refer to the documented code to be found on the Commodore 64.

Entry
(hex)
A000
A00C
A052
A080
AO9E
AI9E
A328
A365
A38A

A3B8
A3FB
A408

A435
A437
A469
Ad474

A480
A49C
A533
A560

AS579

A613
A642
A65E
A68E

A69C
AT17

Description of operation

ROM control vectors

Keyword action vectors

Function vectors

Operator vectors

Keywords

Error messages

Error message vectors

Misc messages

Scan stack for FOR/GOSUB
activity

Move a chunk of memory

Check for space in stack

Check for space in memory for
program line or variables

‘out of memory’

Send error message store in .X

BREAK entry

Output ‘READY.” and then
warm start

Basic warm start

Insert or remove line of Basic

Re-chain Basic program

Input a line into input buffer

Convert input line to tokenised
form

Find address of program line

Perform ‘NEW’

Perform ‘CLR’

Set charget pointer to start of
Basic program

Perform ‘LIST’

Convert tokenised line to text
and print it

Entry
(hex)
A742
ATAE
ATED
A81D
A82C

A82F
Ag31
A857
A871
A883
A8A0
A8D2
A8F8
A906
A928
A93B
A94B
A96B

A9AS
AAZ0
AAB6
AAA0
AAF8
ABIE
AB3B
AB4D

AB7B
ABAS
ABBF
ABF9

Description of operation

Perform ‘FOR’

Main interpreter loop

Execute Basic statement

Perform ‘RESTORFE’

Check STOP keyand ‘BREAK’
if so

Perform ‘STOP’
Perform ‘END’
Perform ‘CONT’
Perform ‘RUN’
Perform ‘GOSUPB’
Perform ‘GOTO’
Perform ‘RETURN’
Perform ‘DATA’
Find next statement
Perform ‘IF’
Perform ‘REM’
Perform ‘ON’
Convert ASCII # to 2 byte
format

Perform ‘LET’

Perform ‘PRINT#’
Perform ‘CMD’
Perform ‘PRINT’
Perform ‘TAB’ & ‘SPC’
Output string in (Y,A)
Print format character
Bad input

Perform ‘GET’
Perform ‘INPUT#’
Perform ‘INPUT’
Prompt and input line
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ACO06
ACFC
ADIE
AD78

ADSE
AEAS
AEF]
AEF7
AEFA
AEFD
AEFF
AF08
AF14

AF28
AF84
AFA7
AFE6
AFE9
BO16
BO2E
BO81
BO8B

BI113
BI1D
B194
B1AS
B1B2
BIDI
B245
B248

B34C
B37D
B391
B39E
B3A6
B3B3
B3EI
B3F4
B465
B475
B487
B4F4

B526
B5BD
B606
B63D

Perform ‘READ’
Input error messages
Perform ‘NEXT’
Type match check

Evaluate expression
Constant ‘PI’

Evaluate within brackets
Scan past )’

Scan past ‘(’

Scan Past*;

Comma

Syntax error

Check range

Search for variable
Get time into FAC#1
Setup ‘FN’ reference
Perform ‘OR’
Perform ‘AND’
Perform comparison
Compare strings
Perform ‘DIM’
Locate variable

Check on alphabetic
Create variable
Calculate array pointer
Constant ‘32768’
Convert float to fix

Set up array dimension
‘bad subscript’

‘illegal quantity’

Compute array size
Perform ‘FRE’
Fix-float

Perform ‘POS’

Test for direct mode
Perform ‘DEF FN’
Check ‘FN’ syntax
Perform ‘FN’

Perform ‘STR$’
Calculate string vector
Scan and set up string
Allocate space for string

Garbage collect

Check salvageability
Collect string
Concatenate strings (+)

B67A
B6A3
B6DB
B6EC
B700
B72C
B737
B761
B77C
B782
B78B
B79B
B7AD
B7EB

B7F7

B80D
B§24
B82D
B849
B850
B853
B86A
B947
B97E
B9§3
B9BC
B9EA
BA2B
BAS9
BA8C
BAB7
BAD4
BAE2
BAF9
BAFE
BBI2
BBA2
BBC7
BBD4
BBFC
BCOC
BCIB
BC2B
BC39
BC58
BC5B

Save string details

Discard unwanted string

Clean descriptor stack

Perform ‘CHRS’

Perform ‘LEFTY’

Perform ‘RIGHTSY

Perform ‘MID$’

Pull string parameters

Perform ‘LEN’

Exit string-mode

Perform ‘ASC’

Get | byte parameter into .X

Perform ‘VAL’

Get parameters for ‘POKE’ &
‘WAIT

Convert FAC#I to 2 byte
integer

Perform ‘PEEK’

Perform ‘POKFE’

Perform ‘WAIT’

Add 0.5

Subtract-from

Perform =’

Perform ‘+’

Complement FAC#1

‘overflow’

Multiply by zero byte

Constants for ‘LOG’

Perform ‘LOG’

Perform *’

Multiply-a-bit

Unpack memory to FAC#2

Adjust FACH#1 #2

Underflow. overflow

Multiply by 10

Constant 10

Divide by 10

Perform* ’

Unpack memory to FAC#]

FAC#! to memory

Pack FAC#I to memory

FAC#2 to FAC#I

FAC#I to FAC#2

Round FAC#I

Get sign of FAC#1

Perform ‘SGN’

Perform *ABS’

Compare memory to FAC#I



BC9B
BCCC
BCF3

BD7E

BDC2
BDCD
BDDD

BF16
BF3A
BF71
BF7B
BFB4
BFED
E043
E059
EO8D
E097
EOF9

EI0C
El112
E118
EI1IE
El124

EI12A
E156
E165
E168
EIBE
E1C7
EID4

E206
E20E
E219

E264
E26B
E2B4
E30E

E37B
E394
E3A2
E3BF
E422

Commodore 64 ROM Memory Map: Key Entry Points 9

Float-fixed

Perform ‘INT’

Convert ASCII to floating
point

Get ASCII digit

Print ‘IN #

Print 2 byte integer

Convert floating point number
to ASCII

Decimal constants

TI constants

Perform ‘SQR’

Perform ‘power’

Invert sign of FAC#1

Perform ‘EXP’

Series eval |

Series eval 2

Constants for ‘RND’

Perform ‘RND’

Error handler for 1/ O

Basic-Kernal link:
OUTPUT
INPUT
SETOUTPUT DEVICE
SETINPUT DEVICE
GET ACHARACTER

Perform ‘SYS’

Perform ‘SAVE’

Perform ‘VERIFY’

Perform ‘LOAD’

Perform ‘OPEN’

Perform ‘CLOSE’

Get parameters for ‘LOAD’,
‘VERIFY' & ‘SAVE’

Check default parameters

Check for comma

Get parameters for ‘OPEN’
& ‘CLOSFE

Perform ‘COS’

Perform ‘SIN’

Perform ‘TAN’

Perform ‘ATN’

Basic warm restart

Basic cold start

Charget for zero page
Initialise Basic

Output power-up message

E447
E453
E45F
E4EQ

E4EC

E500
E505
ES0A

E518
E544
E566
E56C
ESA0
E5SB4

E632
E684
E691
E6B6
E6ED
E701
E716
E87C
E891
E8AI
E8B3
ESCB
EEDA
ESEA
E956
E9C8
E9EQ
E9F0
E9FF
EAI3

EA24
EA3l
EAS87

EB79

EBSI

EBC2
ECO03
EC44

Page 3 vectors

Initialise vectors

Power-up message

Wait for commodore key or 8.5
secs

RS232 Baud rate table

(FFF3) Getaddress of 6526

(FFED) Get screensize

(FFF0) Read/ setcursor
position

Initialise screen & keyboard

Clear screen

Home cursor

Set screen pointers

Set I; O defaults

Input from keyboard until
carriage return

Input from screen

Quote test

Setup screen print

Advance cursor

Retreat cursor

Back into previous line

Output to screen

Go to next line

Perform <return>

Check line decrement

Check line increment

Set colour code

Colour code table

Scroll screen

Open up line on screen

Move a screen line

Synchronise colour transfer

Set start-of-line

Clear screen line

Wait for cursor and put
character on screen

Synchronise colour pointer

Interrupts - clock etc

(FF9F) General keyboard
scan

Table select vectors for
keyboard

I unshifted keys

2 shifted

3 Commodore key

Upper/lower shift select
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EC4F
EC78
ECB9
ECE7
ECFO
ED09
EDOC
ED40
EDB2
EDB9
EDBE
EDC7
EDCC
EDDD
EDEF
EDFE
EEI3
EES85
EESE
EE97
EEA0
EEA9
EEB3
EEBB
EF06
EF2E
EF3l1
EF3B
EF4A
EF59
EF7E
EFCS
EFCA
EFCD
EFDO
EFEI
FOOD
FO17
F04D
F086
FOA4
FOBD
FI2B
FI13E
F14E
F157
F199
FICA
FIDD

Set graphics/text mode
4 control key

Initial VIC chip settings
LOAD(cr)RUN(cr)
Screen line Isbs

(FFB4) ‘Talk’
(FFBI) ‘Listen’

Send to serial bus
Serial timeout

(FF93) ‘Listen SA’
Clear ATN

(FF96) ‘Talk SA’
Wait for clock

(FFA8) Send to serial
(FFAB) ‘Untalk’
(FFAE) ‘Unlisten’
(FFAS5) Receive from serial
Serial clock on

Serial clock off

Serial output ‘I’

Serial output ‘0’

Get serial in & clock
Delay | ms

Send over RS232

Send new RS232 byte
No-DSR error
No-CTS error

Disable timer

Compute bit count
Receive from RS232
Setup to receive
Receive parity error
Receive overflow
Receive break

Framing error

Submit to RS232
No-DSR error

Send to RS232 buffer
Input from RS232
GET from RS232
Check serial bus idle

I/ O error messages
Print message if required
(FFE4) ‘Get’

..from RS232

(FFCF) ‘Input’

Get.. tape/serial/ RS232
(FFD2) ‘Output’

..to tape

F20E
F250
F291
F30F
F31F
F32F
F333
F34A
F3D5
F409
F49E
FSAF
F5CI
F5D2
F5DD
F68F
F69B
F6BC
F6DD
F6E4
F6ED
F6FB
F72C
F76A
F7D0
F7D7
F7EA
F80D
F817
F82E
F838
F841
F864
F875
F8DO0
F8E2
Fo2C
FA60
FBSE
FB97
FBAG6
FBC8
FBCD
FC57
FC93
FCBS
FCCA
FCDI
FCDB

(FFC6)
(FFC9)
(FFC3)
Find file
Set file values

(FFE7) Close all files
(FFCC) Resetdefaultl/O
(FFC0) ‘Open’

Send SA

Open RS232

(FFDS) ‘Load’
‘searching’

Print filename

‘loading/ verifying’

(FFD8) ‘Save’

Print ‘saving’

(FFEA) Increment clock
Log PIA key reading
(FFDE) Gettime
(FFDB) Set time

(FFEI) Teststop key
Output error messages
Find any tape header
Write tape header

Get buffer address

Set buffer start/end pointers
Find specific header

Bump tape pointer

‘press play..’

Check tape status

‘press record..’

Initiate tape read

Initiate tape write
Common tape code

Check tape stop

Set read timing

Tape read subroutines
Store tape chars

Reset pointer

New character setup

Tape write subroutines
Write data to tape

IRQ entry point

Write tape leader

Restore normal IRQ

Set IRQ vector

Kill tape motor

Check r/ w pointer

Bump r/ w pointer

Set input
Set output
‘Close’



FCE2
FDO02
FDIO
FDIS
FDIA
FD30
FD50

FD9B
FDA3
FDDD
FDF9
FEO00
FEO7
FEI8
FEIC
FE2I

Commodore 64 ROM Memory Map. Key Entry Points 11

Cold start entry

Check for cartridge

8-ROM mask

(FF8A) Kernal reset

(FF8D) Kernal move

Vectors

(FF87) Initialise system
constants

IRQ vectors

(FF84) Initialise 1 O

Enable timer

(FFBD) Set filename data

(FFBA) Set file data

(FFB7) Get status

Flag status

Set status

(FFA2) Settimeout

FE25

FE27
FE2D
FE34

FE43
FE66
FEB6
FEBC
FEC2
FED6
FFO7
FH43
FE¥
FE¥]
FFFA

(FF99) Read 'settop of
memory

Read top of memory

Set top of memory

(FF9C) Read set bottom of
memory

NMlentry point

Warm start

Reset IRQ & exit

Interrupt exit

RS232 timing table

NM1RS232 in

NMI RS232 out

Fake IRQ

IRC entry point

Jump table ()

Hardware vectors



Chapter Four

Annotated Assembly of
Commodore 64 ROM
Routines

Variable Declarations

The variable declarations section has been produced to make it easier for youto
follow the code without having to refer back to the memory maps earlier in this
book. The variable names used are based on the names used by Commodore in
their published documentation. Where no variable name was supplied. we have
created our own.

LOC  CODE LINE

0000 # =303

0003 ;

0003 ;BASIC VARIABLES

0003 ; ]

0003 ADRAY1 x=%+2 ;FLOAT-INT VECTOR

0005 ADRAY2 %=%+2 ; INT-FLOAT VECTOR

0007 CHARAC *=%+1 ;SEARCH CHARACTER

0008 ENDCHR #=%+1 :SCAN UNTIL FLAG

0009 TRMFOS *=%+1 ;COLUMN FROM LAST TAB

0004 VERCKR #=%+1 ;LOAD/VERIFY FLAG

000P. COUNTE #=%x+1 ; INFUT BUFFER FOINTER/HSUBSCRIFTS
000C DIMFLG #=%+1 ;DEFAULT ARRAY DINS

000D VALTYF ®=3+1 ;DATA TYFE (STRING/NUMERIC)
000E INTFLG %=%+1 ;DATA TYFE (INT/FLOAT)

000F DATSCN ;DATA SCAN FLAG/LIST QUOTE
000F GARBFL »=%+1 ; GARBAGE COLLECT FLAG

00190 SUBFLG *=¥+1 ;SURSCRIFT REF FLAG

0011 INFFLG *=%+1 ; INFUT/GET/READ FLAG

0012 TANSGN %=¥+1 ;TAN SIGN FLAG

0013 INFRAT ®=%+1 : INFUT FROMFT FLAG

0014 LINNUM =242 : INTEGER VALUE

0016 TEMFFT = ;TEMF STRING STACK POINTER
0017 LASTFT #=x ;LAST TEMF STRING ADDRESS
0019 TEMFST : TEMPORARY STRING STACK
0022 INDEX ;UTILITY FOINTER AREA

0026 REGHD =% ;MULTIFLY FRODUCT AREA

002°p. TXTTAR #=x ;START OF PASIC FOINTER
002D UARTAR =%+ ;START OF VARIABLES FOINTER
002F ARYTAB 3 ;START OF ARKAYS FOINTER
0031 STREND ;END OF ARRAYS FOINTER

0033 FRETOF ;STRING STORAGE FOINTER
0035 FREFSC : ;UTILITY STRING FOINTER
0037 MEMTOF ; TOF OF MEMORY FOINTER

0039 CURLIN s CURRENT BASIC LINE NUMBER
003p. OLDLIN ;FREVIOUS PASIC LINE NUMBER
003D OLDTXT #:=3 ;CONT POINTER



Variable Declaration 13

Loc CODE LINE

®03F DATLIN =242 s CURRENT DATA LINE NUMPER
0041 DATPTR #=%+2 ;CURRENT DATA ITEM POINTER
0643 INFFTR #=x42 3 INFUT VECTOR

0045 VARNAM #=3#+2 s CURRENT VARIABLE NAME
0047 VARFNT #=x42 sFOINTER TO CURRENT VARIAPLE
09049 FORFNT #=3x42 ;VARIABLE FOR FOR/NEXT
0048 PASTHF %=%+22 ; TEMF FOINTER/DATA AREA
0061 FACEXF ®=3%+¢{ sFACHL EXFONENT

0062 FACHO ®=%+4 1FACH1 MANTISSA

0066 FACSGN ®=3x+1 ;FACH1 SIGN

0067 GGNFLG #=%+1 ;SERIES EVAL FOINTER

99068 BITS #=%4+1 ;FACH1 OVERFLOW

0069 ARGEXF *=%+1 ;FACH2 EXFONENT

©06A ARGHO  #=w#+4 :FACH2 MANTISSA

906E ARGSGN ®=%+1 sFACH1 SIGN

©06F ARISGN #=%+1 ;SIGN COMPARISON

0079 FACOV s=%+1 ;FACHI UNDERFLOW

2071 FRUFPT #=%+2 ;CASSETTE BUFFER POINTER
©973 CHRGET #=%+6 ;s SUBROUTINE*GET NEXT RYTE
0979 CHRGOT #=#+1 3 OF BASIC TEXT

0074 TXTFTR #=%+42 sFOINTER WITHIN SUROUTINE
097C #=%+15

068B RNDX ¥=%45 :RND SEED

0099 H

0096 s KERNAL VARIABLES

0090 H

0699 STATUS ==x+1 ;1/0 OFERATION STATUS BYTE
0991 STKEY #=%+]1 ;STOP KEY FLAG

0692 SUXT #=N+1 : TEMFORARY

9993 VERCK #=#%+1 ;LOAD OR VERIFY FLAG

0094 C3F0 ¥=x41 ; IEEE PUFFERED CHAR FLAG
0095 BSOUR #=3%+1 ;CHAR BUFFER FOR IEEE

0096 SYNO #=%+] ;CASSETTE SYNC #

0097 XSav L a2 3t ;TEMF FOR BASIN

0698 LDTND x=#+1{ ; INDEX TO LOGICAL FILE
9099 DFLTN #=%+1 ;DEFAULT INFUT DEVICE #
009A DFLTO ==x+1 :DEFAULT OUTFUT DEVICE #
009R PRTY g=E+] ;s CASSETTE PARITY

909C DFSW #=%41 sCASSETTE DIFOLE SWITCH
999D MSGFLG #=%+1 ;08 MESSAGE FLAG

009E FTR1 ;CASSETTE ERROR FASS1

[:1:34 2 T1 g=%4+1 ; TEAFORARY 1

0O9F TMFC

@09F FTR2 ;CASSETTE ERROR FASS2

Q09F T2 #=¥%+] ; TEMFORARY 2

00AO TINE *=%+3 ;24 HOUR CLOCK IN 1/60TH SECONDS
@0A3 R2D2 ;SERIAL BUS USAGE

00A3 FCNTR  *=3%41 ;CASSETTE STUFF

00n4 BSOUR1 ; TEMF USED RY SERIAL ROUTINE
00A4 FIRT E=%4]

00NS COUNT ; TEMF USED BY SERIAL ROUTINE
90AS CNTDN  #=%+41 ;s CASSETTE SYNC COUNTDOWN
00A6 BUFPT  #=#+1 ;CASSETTE RUFFER FOINTER
00A7 INBIT ;R6-232 RCVUR INFUT BIT STORAGE
Q0A7 SHCNL  #=%+1 ;CASSETTE SHORT COUNT

00A8 PITCI ;R6-232 RCVR RIT COUNT IN
00A8 RER #=%+] ;CASSETTE READ ERROR

@0AT RINONE ;RS-232 RCVR FLAG FOR START BIT CHECK
90A9? REZ F=%+1 ;CASSETTE READING ZEROES
00AA RIDATA ;R6-232 RCVR BYTE PUFFER

@9AA RDFLG #=%+1 ;CASSETTE READ MODE
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Lac

®0AR
@0AR
®0AC
99AD
90AE
Q0nF
?0P0
ooR1
oor2
Q0R4
oer4
@9RS
@0P5S
90R6
[1:1 ¥
Q0R7
oor8
90B9
®9PA
o0RB
®eeD
@9PD
Q0PE
QOBF
0eCo
@0oC1
oeC1
90C2
00C3
96C3
99CS
90CS
00CS
0eCs
00Cé
00C7
90C8
00C9
90CA
0oCP
@oCC
09CD
90CE
Q0CF
99D0
20eD1
0003
00D4
@oD35
00D6
9oD7
0008
00D9
@0F 2
90F 3
00FS
Q0F7
Q0F7
Q0OF7
09oF7
0OF 9

CODE

LINE

RIFRTY
SHCNH
sal.
SAH
EAL
EAH
CMFO
TEMF
TAFEL
BTTTS
SNSW1
NXTRIT
DIFF
RODATA
FRF
FNLEN
LA

SA

FA
FNADR
ROFRTY
OCHAR
FSBLK
NYCH
Cas1
TMFO
STAL
STAH
MREAUSS
TAF2

#=%4+]
X=%4+1
®=%+1
¥=x4]
#=%+1
¥=x4]
=¥+
=X+

#=341
H=%+1

#=%+1
g=g+]
=%+
x=%+1
R=%4]1
¥=E42

F=%+1
X=3%+]1
®=¥4]
#=x4

B=3+]
#=%+1

#=%4+2

;R6-232 RCVR FARITY STORAGE
;CASSETTE SHORY CNT

;ADDRESS OF TAFE BUFFER
;RS-232 TRNS BIT COUNT

;RS-232 TRNS NEXT BIT TO BE SENT
;R6-232 TRNS BYTE BUFFER

;LENGHT CURRENT FILE N STR
;CURRENT FILE LOGICAL ADDR
;CURRENT FILE 2ND ADDK

;CURRENT FILE FRIMARY ADDR

;ADDR CURRENT FILE NAME STR
;RS-232 TRNS FARITY PUFFER
;CASSETTE READ PLOCK COUNT

;CASSETTE MANUAL/CONTROLLED SWITCH

;CASSETTE LOAD TEMFS (2 BYTES)

;OARIABLES FOR SCREEN EDITOR

L8TX
NDX
RVS
INDX
LSXF
LSTF
SFDX
BLNSW
BLNCT
GDELN
BLNON
CRSW
FNT
PNTR
aTsu
LNAX
TELX
DATA
INSRT
LDTR1
LINTHF
USER
KEYTAR

o we we

RIBUF
ROBUF

#=%+4+1
LEED DY
¥=3%+]
*=%+1
%=%+1
#=%+]
¥=x4]
r=%+]
#=x+]
¥=%+]
¥=%+]1
#=%+1
=342
®¥=%+1
#=¥4]
#=%+1
x=%+1
#=x+]
x=%41
*=%425
¥=x+1
¥u¥42
x=%42

RG-232 Z-FAGE

=%+
g=#+2

;KEY SCAN INDEX
; INDEX TO KEYBOARD Q
;RVS FIELD ON FLAG

3 X FOS AT START

;SHIFT MODE ON PRINT
;CURSOR BLINK ENABR
;COUNT TO TOGGLE CUR
;CHAR BEFORE CURSOK
;ON/OFF BLINK FLAG

; INFUT VS GET FLAG
;FOINTER TO ROW
;POINTER TO COLUMN
;QUOTE SWITCH

;40/80 MAX FOSITION

; INSERT MODE FLAG

:40/80 LINE FLAGS

s TEMFORARY FOR LINE INDEX
; SCREEN EDITOR COLOUR IF
sKEYSCAN TABLE INDIRECT

;RS-232 INFUT BUFFER FOINTER
;RS-232 OUTPUT BUFFER POINTER



Loc

00F R
00FF
0100
9100
0100
0101
0200
0259
0259
0259
0259
0263
026D
0277
0277
0277
0277
0281
0283
9285
0286
0286
0286
0286
0287
0288
0289
028A
0288
028C
028D
028E
928F
0291
0292
0293
0293
0293
0293
0294
0295
0297
0298
0299
029p.
0298
029p
0290
029C
029D
929D
029D
0290
029E
029F
029F
02A1
02A1
02a1
0300
0314

CODE

LINE

FREKZF %=3%4+4
BASZPT #=3x+1
H
#=¢$100
eAD ¥=%41
#=$200
BUF %#=%489

H
; TABLES FOR OFEN FILES

4

LAT ®=%4+10
FAT %*=%+10
SAT #=#410

¥
;s SYSTEA STORAGE

KEYD ®=%+10
MEMSTR #=%+2
MEMSIZ %=%+2
TIROUT s=%+1

;SCREEN EDITOR STORAGE

r

COLOR x=x+1
GDCOL  x=w*+1
HIBASE #%=3+1
Xmax #=%+1
RETFLG ®*=%+1
KOUNT  #=#+1
DELAY x=#+1
SHFLAG %=%+1
LSTSHF *=x41
KEYLOG #=#%+2
MODE x=x+]
AUTODN #=%+1

:RS-232 STORAGE

]
|4

M26CTR *=%+1
M26CDR 41
M26AJR *=%42
RSSTAT #=%+1
BITNUM ==¥+1
BAUDOF #=%+2

;RECIEUER STORAGE

RIDRE #=3%41
RIDBS #=%+1

;TRANSHITTER STORAGE

RODES %=
RODRE  #=%+1

IKQTHF *=%42

-

.
v

*=36300
*=30360+20

CINV ¥=x4

Variable Declaration 15

;FREE KERNAL ZERO FAGE
;LOCATION ($QO0FF) USED BY BASIC

;EASIC/MONITOR BUFFER

;LOGICAL FILE NUMRERS
sPRIMNARY DEVICE NUMBERS
; SECONDARY ADDRESSES

s IRO KEYPOARD BUFFER
:START OF MEMORY
;TOF OF MEMORY

s IEEE TIMEOUT FLAG

;ACTIVE COLOUR NYBRLE
;ORIGINAL COLOUR BEFORE CURSOR
;BASE LOCATION OF SCREEN (TOF)

;KEY REFEAT FLAG

;SHIFT FLLAG BYTE

;LAST SHIFT FATTERN

; INDIRECT FOR KEYBOARD TABLE SETUP
;0-FET MODE, 1-CATTACANNA

;AUTO SCROLL DOWN FLAG (=@ ON,<>@ OFF)

;6526 CONTROL REGISTER

;6526 COMMAND REGISTER

;NON STANDARD (RITTIME/2-109)

;RS5-232 STATUS REGISTEK

;NUMBER OF BITS TO SEND (FAST RESFONSE)
;BAUD RATE FULL BIT TIME

; INFUT BUFFER INDEX TO END
; INFUT BUFFER FOINTER TO START

;OUTFUT BUFFER INDEX TO START
;OUTFUT BUFFER INDEX TO END

;HOLDS IRQ DURING TAFE OFS
;FROGRAM INDIRECTS(10)

;KERNAL./0S INDIRECTS (20)
; IRA RAR VECTOR
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Loc CODE LINE

0316 CRINV #=%+2 :BRK INSTR RAM VECTOR
0318 NMRINV  x=%+2 s NHI RAM VECTOR
@31A IOFEN #=%42 s INDIRECTS FOR CODE
@31C ICLOSE #=%42 sCONFORMS TO KERNAL SPEC 8/19/89
031E ICHKIN %=%+2

0320 ICKOUT #=%+2

0322 ICLRCH #=%+42

0324 IBASIN #=%+2

0326 IRSOUT #=%+2

0328 ISTOP #=%+2

032A IGETIN ®=%42

e32C ICLALL ®=%+2

932E USRCHD #=3%+2

2330 ILOAD #=#+2

9332 ISAVE x=%42 : SAVESF

8334 :

8334 ¥=80300+40

033C TBUFFR #=#+192 sCASSETTE DATA BUFFER
03FC H

03FC ¥=$0400

9400 CPMSCN *=%+999 ;64 SCREEN

Q7€E7 :

@7E7 *=$0800

0800 ; RAMLOC

9806 :

0800 *=$D000

Dooo VICREG #=%+47 ;VIC REGISTERS
De2F ;

DO2F #=$D400

D409 SIDREG #=%+29 ;SID REGISTERS
D41D H

D41D *=$D80Q

D8O CBMCOL *=%+999 ;64 COLOUR NYBBLES
DRE?7 :

DRE7 ;170 DEVICES

DBE? :

DRE? ® =¢DCOO ;6526 (IRQ)

DCoo coLm ;s KEYRBOARD MATRIX
DCoO DIDFA %=%#+1

DCe1 ROWS : KEYBOARD MATRIX
DCe1 DIDFE #=¥%+1

DCe2 DIDDRA #

DCe3 D1DDRE

DCo4 D1TAL

DCOS D1TAH

DCos D1TEL

DCo7 DITBH 3

DCo8 D1TOD1

DCo% D1TOD2 =

DCeA D1TOD3

DCeoe D1T0D4 :

ncec D1IODR #x=x+1

Dceb DIICR #*=¥+1

DCOE DICRA #=%+1

DCOF DICRE  #=%+1

DC1e :

DC1o %= $DDOO ;6526 (NMD)

DDe® D2DFA  s=x+1

DDo1 D2DFR  %=%+1

Dbe2 D2DDRA #=%+1

DDB3 D2DDRR #=%+1
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Lac CODE LINE

DD%4 D2TAL ®=%+1

DD®S D2TAH x=%+¢1

DDO6 D2TRL #=%+1

DDe7 D2TPH #==+1

DDe8 D2TODL #=%+1

DD89 D2TOD2 x=%+1

DDoA D2T0D3 #=x+1

DDoR D2TOD4 %x=%+1

DbecC D210D0B #=%+1

DDoD D2ICR #=%+1

DDOE D2CRA  ®=%+1

DDeF D2CRE  %=x+{

DD1@ H

DD1o s TAFE PLOCK TYFES

DD1¢ ;

DD16 EOT =5 ;END OF TAFE

pD1@ BLF =1 ;BASIC LOAD FILE
DD1e@ BDF =2 ;PASIC DATA FILE
DD1@ FLF =3 ;FIXED FROGRAM TYFE
DD16 BDFH =4 ;PASIC DATA FILE HEADER
DD16 BUFSZ =192 ;BUFFER SIZE

DD1@ :

DD10 ; TAFE ERROR TYPES

DD19 H

DD1@ SFERR =164

DD16 CKERR =32

DD1e@ SBERR =4

Dh1e LBERR =8

DD1@ ;

DD1eé ;SCREEN EDITOR CONSTANTS

DD1@ :

DD16@ LLEN =40 ;SINGLE LINE 40 COLUMNS
DD16 LLEN2 =80 ;DOUBLE LINE 80 COLUMNS
DD19o NLINES =25 +25 ROWS ON SCREEN
DDte@ BLUE =6 ;PLUE SCREEN COLOUR
DD1® LTRLUE =14 ;LT BPLUE CHAR COLOUR
DD1é CR =$D ; CARRIAGE RETURN
DD16 MAXCHR =86

DD1@ NWRAP =2

DD10 \END
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Basic ROM

This section contains the documented machine code routines for the Basic
interpreter. The following listing is the output from the Commodore Assembler
when assembling our interpretation of a source code for the Basic interpreter of
the Commodore 64.

Loc

0328
9329
0330
0331
0332
9333
0334
0335
0336
0337
9338
9339
0340
0341
0342
0343
0344
0345
0345
0345
0345
0345
0345
0345
0345
0345
0345
0346
03464
0346
0346
0346
Q%46
9346
@346

CODE

AG00
AG0O
AGOO
A00@
A000
A000
A000
n0eo
A00Q
A000
A000
AQ00
A002
A004
AGeC
AeQC
AooC
AQ0C
AGOD
AOOE
AOOF
A010
Ao1l
AR12
no13
AG14
Ad15
Ad16
neL7
A01B
no19
AO1A
AG1B
noi1c
AG1D

94 E3
7B E3
43 42

30
AB
41
A7
1D
AD
F7
AB
A4
AR
BE
AR
80
eeo
0%
AC
A4
ne

LINE

PENERXEXERANKACEFRAREFLERNXF L EERXXAARFLR XN ENE

¥

;¥ PRBER AAA 888 IIIII CcC

;2 BB B AA ASS § III CC C

;¢ BB B AA A SS 111 CC

;¢ BREE  AAAAAR  S8§ 111 cc

:« BB B AA A s 111 €C

;¥ BB R AA ASS S III CC C

;# BRBBR AA A SSS IIIII CcCC

¥

PEE A A A AN F RN R A A A E IR AN N HA XN N EREA AR A RRAAXXNES
-WOR $E394 ; START VECTOR
-WOR $E37P ;NMI VECTOR
.BYT "CBMBASIC”

:»START ADDRESS OF PASIC COMMANDS MINUS 1
.BYT $30,$A8,%41,$A7,$1D,3$AD, $F7, $AB, $A4, $AR

LBYT SBE,$NP,$80,$P0,$05,6$AC, $A4, $AT, $9F  $AB



Loc

AGLE
AO1F
AB20
A021
A922
AB23
A024
AB25
no26
AQ27
AG28
AG29
AG2A
AG2B
A02C
A92D
AG2E
AO2F
A®36
AG31
AG32
AG33
AB34
AO35
A036
AQ37
A938
AG39
AD3A
AGIR
AG3C
A93D
AG3E
AG3F
A040
AG41L
n042
AG43
AG44
NG4S
AG46
AG47
A048
AG49
AG4A
ABG4R
AG4C
AG4D
AQ4E
AQ4F
A0SO
ABS1
AOS2
ADS2
AGS52
AO52
A052
ABS2
A953
ABD4
AOSS

CODE

9F
AB
76
A8
27
A9
iC
A8
82
A8
D1
A8
3A
A9
2E
AB
4A
A9
2C
B8
67
El
59
El
64
El
B2
23
23
es
7F
AA
9F
AA
56
A8
9B
Ab
SD
Ab6
85
AA
29
El
BD
E1l
Cé
El
7A
AB
41
Ab

39
8C
cc
8C

. W4 wq we we

Basic 19

LINE

LBYT $70,$A8,827,849,61C, A8, $82,$A8,3$D1,$A8

RYT $3A,$A9,%$2E,$AB,$4A,$A9,$2C,$P8,867,9E1

LBYT $55,9E1,$64,3E1,6R2, $B3,$23, P8, $7F, $AA

LBYT $9F,$AA,$56,8A8, 9P, $A6, 35D, $A6, $85, $AA

LBYT $29,8E1,$PD,$E1,$C6,$E1,$7A,3AR, $41, $A6

P R T R e
#START ADDRESSES OF BAGSIC FUNCTIONS
EEEHEF AN AN NSRS XA RS EREARERNNR AN ERNARS A XGRS

-BYT $39,8RC,8CC,$RC,¢58,$PC,$10,$03,$7D,8R3
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Loc

A®S6
A®S7
A®SH
AOS9?
AOSA
AGSE
ABSC
A®SD
AGSE
AQSF
A®60
ABS61
AB62
ABL3
hB64
AG6S
AG6S6
A047
A48
ALY
AG6A
AO4B
ABS6C
AGLD
AGLE
AGLF
AB76
AG71
AG72
AB73
AG74
A®75
ne76
A077
AG78
A079
AB7A
AO7B
AG7C
AB7D
AG7E
Ne7F
AOBO
AGBO
A0B9
noBe
A0BO
AOBO
hes1
Ae82
A083
A0B4
ABBS
AeBs
ho87
A088
AQB9
A0BA
AGHR
ho8C
A98D

CODE

58
BC
10
03
70
83
9E
B3
71
BF
97
EQ
EA
B9
ED
BF
64
E2
6B
E2
B4
E2
oE
E3
oD
B8
7C
B7
65
B4
AD
B?
8B
B7
EC
Bé6
09
B7
2C
B7
37
B?

79
69
B8
79
52
B8
7e
2A
BA
78
11
BB
7F
7R

LINE

.BYT $9E,$B3,9871,8PF,$97,$E0, $EA, B9, $ED, $BF

LBYT $64,8E2,86B,$E2,8B4,6E2, $0E, $E3,$0D, $08

.BYT $7C,8B7,365,$B4,$AD, $B7,$80,$R7, $EC, $P6

.BYT $060,8R7,$2C,%07,$37,4%87

RN AN F RN ENE N A A SN NN P ERNERRR AN F U RN EFENEEED
*FRIORITY CODES AND ADDRESSES FOR BASIC OFERATORS
R ERERE AR NS NN AN AN S MU RE R AN RSN R R ENRNRNE AR

e e wq o we

LBYT $79,$69,$R8,$79,$52,$R8,$7P, $2A, $BA, $70

LBYT $11,$BR,$7F,$7A, $BF,$50, $E8, $AF , $46, $E5



L0c

AGBE
AGBF
A®90
AG?P1L
Ad92
AG93
AB94
AG9S
AB96
ne97
7998
AB99?
ABPA
AG9B
ABGTC
AG9D
AGPE
AGTE
AGYE
ASIE
AGPE
AGPE
ABAG
AGAL
AGA3
AGA4
AGA7
AGAB
AGAR
AGAC
AGR1
AOR2
AORS
AGR7
AGRY?
AGRA
AGBD
AGRE
AGCO
AOC1
AOC4
AOCS
AOC7
AOC8
AOCY
AOGCA
AGDO
AOD1
AODS
AOD6
AODB
AeDC
AODE
AODF
AGE2
AGEJ
AOE4
AGES
AQGEB
AGEY
AROEC

CO0E

BF
59
E8
AF
46
ES
AF
70
B3
BF
5A
D3
AE
b4
15
B®

45
C4
46
D2
4E
D4
44
c1

A3
49
D4

cD
52
C4
4C
D4

CF
52

CE

cé
52
Cs
47
c2
52
CE
52
co
53
pe
4F

57
D4
4C
C4

45 58
41 54

45 41

94 4F

41 49

4F 41

LINE

Basic 21

<BYT $AF,87D,8B3,8BF,$5A,$D3, $AE, 864,815, $B0

.

v

BRI NI MMM NN AN RN N H RN HA N R UK
; *BASIC COMNRAND WORDS

PR AR NN AN NN N AN A MR AN NA AR AR T RAN

«BYT

BYT

BYT

BYT

-BYT

BYT

"EN’,$C4, F0O’,$D2, "NEX’ ,8D4, "DAT’ ,$C1

"INFUT’ ,8A3, "INFU’ ,$D4, DI’  $CD, REA’,$C4

‘LE’,8D4,°GOT’ ,8CF, RU" ,$CE,"I"°,8Cé

"RESTOR’ ,$C5, "6GOSU’ ,$C2,"RETUR’ , $CE

"RE’,$CD,’STO’,$D0, 0’ ,$CE, "WAI’,$D4

'LOA",8C4,"SAV’ ,$CS, "VERIF’,8D9,"DE’,8Cé
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Loc

ABGED
AOF O
A9F 1
AOF 6
ADF7
ABF9
AOF A
AGFD
AGFE
AL1O3
A104
A108
A109
Al10C
A16D
AL1OG
ALl
Al113
All14
Alls
A117
A119
AllA
A11D
AL1E
A122
A123
AL125
A126
A128
A129
A12C
A12D
A12E
A12F
A130
A131
Al34
A135
A138
A139
A13B
A13C
AL3F
A140
Al4l
Al42
AL43
Al44
AL145
Al47
A148
A149
AlaA
A14P
A14C
AL14D
AL4F
A150
AL52
A153

53
cS
56
D9
44
cé
50
cS
50
A3
50
D4
43
D4
4C
D4
43
D2
43
C4
53
D3
4F
CE
43
cs
47
D4
4E
D7
54
A8
54
CF
46
CE
53
A8
54
CE
4E
D4
53
Do
AR
AD
AA
AF
DE
41
C4
4F
D2
BE
BD
BC
53
CE
49
D4
41

CODE

41
45
45
4F

48
4F
54

4E

47
4E

4B

4E

45

42

43

-BYT

-BYT

.BYT

BYT

BYT

BYT

BYT

"POK’, $CS, "FRINT’ , $A3, "FRIN’ , $D4, "CON’ , $D4

LIS’ ,$D4, CL",$D2, CM", $C4, "SY’ , $D3

"OFE’,$CE, CLOS’ ,$CS, "GE’,$D4, "NE’ ,$D7

"TAB",$A8, " T" ,$CF,"F’ ,$CE, "SFC’, $A8

"THE® ,$CE,"NO’ ,$D4, "STE' ,$D0, $AR, $AD, $AA, $AF

$DE, AN’ ,$C4, 07 ,$D2, $BE, $BD, $BC, "SG’ , $CE

"IN',$D4, AR ,$D3,7US’ ,$D2,"FR’ ,$C5, "FO’,$D3



Loc

A155
A156
A158
A159
A15B
A1SC
A1SE
AL1SF
Al61
Al62
Alé4
A165
AL1647
Al168
Al6A
Al4B
A14D
A14E
A170
A171
A173
A174
Al174
A177
A17A
AL7B
A17D
Al17E
Al181
A182
A184
A185
A187
A188
A18B
A18C
A190
A191
A1964
AL197
Al19A
A19R
A19C
A19D
Al19E
Al19E
A19E
AL9E
Al19E
A19E
AL1AB
A1AC
AlR4
A1RS
AlCl
AL1C2
ALCF
Al1D®
ALEL
ALE2
ALEF

54
D3
46
CE
46
CE
46
C4
44
D4
4E
s

4F
49
49

49

4F

52

44

Basic 23

LINE

.BYT "8Q",8D2, RN’ ,$C4,°L0O",8C7, "EX’,$D0,"C0° ,$D3

.BYT *SI’, $CE,’TA’,$CE, 'AT",$CE, PEE’,$CB, 'LE",$CE

.BYT "STR’,$A4, VA’ ,8CC, 'AS’,$C3, CHR', $A4

.BYT "LEFT’,$A4, RIGHT®, $A4, "NID’ $A4, G’ $CF,$00

H

PR AR AR KA AR AR AN A AN RN AN AN NN NN R AN NN A ARNANANENRR
; *ERROR MESSAGES

PR AR AR RSN AR AR NN N NN AR A AN AN RN A AN R AN NN N A AN SR NR
;

-BYT "TOO MANY FILE’ $D3,'FILE OPE’,S$CE

.BYT "FILE NOT OFE’,$CE, FILE NOT FOUN’,$C4

.BYT 'DEVICE NOT PRESEN’,$D4,’'NOT INFUT FIL’,$CS
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Loc

AlFO
ALFE
ALFF
A20F
A210
A224
A225
A234
A235
A23A
A23B
A24E
A24F
A259
A25A
A269
A26A
A271
A272
A27E
A27F
A284
A285
A28F
A299
A29C
A29D
A2A2
A2A3
A2A9
A2AA
A2BY?
AZBA
A2C7
A2C8
A2D4
A2DS
A2E3
A2E4
A2EC
A2ED
A2FF
A300
A303
A304
A30D
A3OE
A313
A314
A31D
A31E
A323
A324
A327
A328
A328
A328
A328
n328
A328
AJ29

CODE

4t
cs
4D
cs
49
02
4E
02
53
08
52
c2
4F
c1
49
09
4F
07
4F
D9
55
27
44
D4
42
D4
52
27
44
D9
44
CF

YE
Al

4t
49
4C
45
59
45
55
4C
56
55
4E
20
41
45
20
49
4C

54
49
4F

41 4E

LINE

BYT

BYT
-BYT

-BYT

-BYT

BYT
-BYT

-BYT

BYT

BYT

BYT

BYT

.BYT

BYT

v
14

y

"NOT QUTFUT FIL’,$C5, MISSING FILE NAM’, $CS

"ILLEGAL DEVICE NUMBE’,$D2
"NEXT WITHOUT FO’,$D2,’SYNTA’, D8

"RETURN WITHOUT GOSU’,$C2,’0UT OF DAT’,$C1

"ILLEGAL QUANTIT’,¢D?, ' OVERFLOD’,8D7

"OUT OF MEMOR',$D9
"UNDEF°,827,'D STATEMEN”,b$D4

"BAD SUBSCRIF’,$D4, REDIM’,$27,'D ARRA’,$D9

'DIVISION BY ZER’,$CF, ILLEGAL DIREC’,$D4

"TYFE MISHATC’ ,$C8, STRING TOO LON',$C7

"FILE DAT’,$C1,’FORMULA TOO COMFLE’,b$D8

"CAN’ ;$27,'T CONTINU',$CS

"UNDEF’,$27,'D FUNCTIO’,$CE, VERIF’ K $D?

1.0A’ ,$C4

JEEE RS LG AL LR X AL LB L AR LR AL RN AR LI L AL BB R E R LR G R ER

; *ERROR MESSAGE VECTORS

PR RS A IR AR LA LN A AN SN N LU RS E AL XA B L LG AR LB AR E R LR RNNS

LBYT $9E $A1,$AC,$A1, 3RS, $A1,$C2, $A1,$D0, $A1



Loc

A32A
AJ2B
A32C
A32D
A32E
A32F
A330
A331
A332
A333
A334
A335
A336
A337
A338
A339
A33A
A33B
A33C
A33D
A33E
AJ3F
A349
A341
A342
A343
A344
A4S
A346
A347
A348
A349
A34A
A34B
A34C
A34D
A34E
A34F
A350
A351
A352
A35S3
A354
A355
A356
A357
A358
A359
A3SA
A35B
A35C
A35D
A3SE
A3SF
A360
A361
A362
A363
A364
A364
A364

Basic 25

LINE

LBYT $E2,8A1,8F0,$A1,8FF, $A1,$10,$A2,$25, 6A2

LBYT $35,8A2,$3B,8A2,84F ,8A2, $5A, $A2, $6A, $A2

CBYT $72,8A2,87F,3A2,$90,$A2, $9D, $A2, 6AA, $A2

LBYT $BA,$A2,$C8,$A2,8D5, $A2, $E4,$A2, SED, $A2

-BYT $00,8A3,$0E,3A3,$1E,9A3,$24,%A3,%$83,$A3

;**i*&**ﬁ**!*!ﬁ**ﬁ****!****!**ﬁ!ﬁ**%**i******!****i
; *RISCELLANEOUS MESSAGES
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LocC

A3é4
Adb4
A3b4
A365
A367
n3468
A369
A379
A371
A375
A376
A377
A378
A37E
A37F
A38¢
A381
A382
A383
A388
A3B9
A3B8A
A38A
A38A
A38A
A3BA
A38A
A38A
A38A
A3BA
A3BA
A38A
A38A
A38A
A38R
A3B8C
A38D
A3BE
A3BF
A392
A394
A396
A398
A39A
A39D
A39F
A3A2
A3A4
A3A7
A3A9
A3AR
AJAE
A3RO
AJR1L
A3R2
A3R4
AJRS
A3R7
A3R8
A3BA
A3B8

CODE

D
4F
D
Y]
20
00
20
Y
oD
oA

52

90
oA
@9
oD
oA
42
00
A®

BA
E8
EB
E8
E8
BD
c?
Dé
AS
Do
BD
85
BD
85
)]
Do
AS
DD
Fo
8A
18
69
AA
Do
69

48

49

45

52

o1
81
21
4A
oA
82
49
83
4A
93
07
49
02
@7

D8

o1

o1
o1
o1

o1

LINE

.
’
v
14

N R K R N N RN RN AR NN A AR AL TN AN AR AR RN AERARK

BYT 66D, 0K’ ,86D,$00,’ ERROR’,$00," IN ’,6$060

.BYT $0D,80A, 'READY.’,$0D,$0A,$06

~BYT $6D,$6A, "BREAK’ ,$06,%A0

-END
.LIB B1
PR AR EE AN RS AR A A CA R RS L E R CN AR F L CRREERS
;¥FEEK STACK FOR "FOR’ OR "GOSUBR® ACTIVITY.
;¥THIS ROUTINE IS CALLED BY MEXT AND
IF AN ACTIVE FOR IS NOT FOUND
; *THEN THIS ROUTINE SETS THE Z FLAG = ©
s ¥AND JUMFS TO THE ERROR ROUTINE. IF FOR
;¥IS FOUND THEN THE LOOF VARIABLE IS
; ¥CHECKED. IF NOT 'FOR® THEN THE NEXT STACK
s ¥VALUE IS RETURNED IN .A.
PR KA M AN NN AR AN F RN N NNACE R ER RN ERHENRS

+ *RETURN,

Lo TSX
INX
INX
INX
INX
L99 LDA
CHP
ENE
LDA
BNE
LDA
STA
LDA
STA
L4 CmF
BNE
L.DA
CMF
BEQ
L2 TXA
CLC
ADC
TAX
BNE
L3 RTS

PAD+1, X
Heat

L3
FORPNT+1
L4
RAD+2, X
FORENT
BAD+3 X
FORFNT+1
PAD+3, X
L2
FORPNT
BAD+2, X
L3

H$12

L9o

;FOR CODE
;VAR POINTER+1

;COMFARE VARIABLE NAME
;VAR FOINTER

sVAR FOINTER +1

;VAR POINTER

; INCREASE STACK FOINTER BY 18

; CHECK NEXT LOOF

R T
; #0FEN UF SFACE IN MEMORY.
;¥ALLOWS THE MERGING OF A NEW PASIC LINE INTO A



A3P8
A3B8
A3BR8
A3R8
A3e8
A3R8
A3R8
AJR8
A3R8
A3R8
A3RR
A3RD
A3RF
A3Ce
A3C2
A3C4
A3Cé
A3C7
A3C?
A3CB
A3CC
A3CD
A3CE
A3De
A3D2
A3D3
A3DS
A3D7
A3D9
A3DB
A3DC
A3DE
A3E®
A3E2
A3E4
A3E6
A3EB
A3EA
A3EC
A3ED
A3EF
A3F1
A3F3
A3FS
A3F7
A3F8
A3FA
AJFB
A3FE
AJFB
A3FR
A3FB
A3FE
AJFB
A3FE
A3FB
A3FB
A3FB
A3FC
AJFE
A408

29
85
84
38
AS
ES
85
AB
AS
ES
AA
EB
98
Fo
AS
38
ES
85
Bo

38
AS
ES
85
B9
Cé
9@

91
88
Dé
B1
9?1
Cé
Cé
CA
Do
69

L)
69
ee
85

08 A%
31
32

SA
SF

22

58
69

23
S5A

22

SA
03

58

58
22
58
o8
99
04
S5A

58

F9
SA
58
5B
59

F2

3E
35
22

Basic

LINE

; *FROGRAM BY MOVING THE ENTIRE FROGRAM STORED

; ¥AROVE THAT LINE UP ONE BYTE IN MERORY FOR

3 *EVERY CHARACTER ENTERED, A SET OF SEVEN

; *VARIABLES ARE USED TO DO THIS, THEY ARE®

3 %85F-866 - POTTON OF MEMORY TO BE MOVED
;¥$5A-$58 - START OF MEMORY TO BE MOVED

3 #858-859 - START OF MEMORY TO BE MOVED TO
$#$22 - TEMFORARY PARARETEFR

PREEN RN RN AN AN AR E RS RRA NSNS RN RN NAANNR

L1 JSR L92 ;CHECK FOR FREE MEMORY
STA STREND ;END ARRAYS
STY STREND+1 ;END ARRAYS +1

L3? SEC

LDA BASTHP+13

SBC FACEXF-2

STA INDEX

TAY

LDA BASTHP+16

SRC FACEXF-1

TAX

INX

TYA

PEQ L8

LDA BASTHP+15

SEC

SeC INDEX

STA PASTAF+15

BCS L428

DEC BASTMF+16

SEC
L428 LDA BASTAF+13

SBC INDEX

STA PASTHMF+13

BCS L9

DEC PASTHMF+14

BCC L?
L7 L.DA (BASTAF+135),Y

STA (BASTAF+13),Y
L? DEY

BNE L7

LDA (BASTAF+15),Y

STA (BASTMP+13),Y
L8 DEC BASTMF+16

DEC BASTAP+14

DEX .

BNE L9

RTS
RN E R A SRS AR N E R F RN AN G CER R A F RN AR RS CR RS
; *TEST: STACK TOO DEEF?
;*TEST WHETHER A SPECIFIED NUMBER OF BYTES CAN
;*BE FLACED ON THE STACK. THE NUMBER OF RYTES
;¥IS STORED IN THE ACCUMULATOR, IT SHOULD RE
; *NOTED THAT THIS VALUE MUST BE HALF THE NUMBER
;*0F BYTES TO BE PLACED ON THE STACK. IF THERE
;#¥15 INSUFFICIENT SFACE THEN AN °OUT OF MEMORY’
; *>ERROR IS GENERATED.
PR AR HRRNE AN NN MRS MR N I N NN H AR
Lé ASL A

ADC #He3E

BCS L11 sDISPLAY'OUT OF MEMORY’

STA INDEX

27
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Loc CODE LINE

A402 BA TSX

A403 E4 22 CFX INDEX

A495 90 2E BCC L1t :DISFLAY"0OUT OF MEMORY’
A407 69 RTS

A408 R EREEEEERN NN R CNCR SN R AR NS ANR RN RRRERNRS
A408 3 *CHECK AVAILABLE MEMORY.

A408 ;#THIS CHECKS T0 SEE IF THERE IS SUFFL1CIENT
A408 s #SFACE FOR THE STORAGE OF STRINGS AND VARIABLES
A408 3 ¥THIS IS DONE BY COMFARING THE STRING FOINTER
A408 s *VARIAPLES AGAINST THE TOF OF VARIARLES ADDRESS
A408 :*STORED IN A (HIGH) AND Y(LOW). IF THERE IS
A408 1 #*INSUFFICIENT SFACE THEN THE GARPAGE COLLECT
A408 s *ROUTINE IS CALLED TO REMOVE UNWANTED STRINGS
A408 s ¥AND THERERY FREE MEMORY SFACE, IF AFTER THIS
A408 :*THERE IS STILL INSUFFICIENT FREE MEMORY THEN
A498 ;s ¥AN "OUT OF MEMORY’ ERROR IS GENERATED.

A408 PER NN RN RN AR RN CEN IR RN ERERRREEEENRS
A498 C4 34 L92 CFY FRETOF+1 ;STRING LOW +1 SAME?
A40A 90 48 BCC L1S ;SPACE AVAILABLE

A40C DO 04 BNE LS ;GOT TO OFEN

A40E CS 33 CHF FRETOF ;STRING LOW SAME?

A410 96 22 BCC L1S ; SFACE AVAILAPLE

A412 48 LS PHA

A413 A2 09 LLDX H$09

A415 98 TYA

A416 48 Li2 FHA

A417 BS 57 LDA BASTMP+12,X :SAVE REGISTERS

A419 CA DEX

A41A 10 FA BFL L12

A41C 20 26 BS JSR L4096 ;: GARBEAGE COLLECT

A4LF A2 F7 LDX H$F?7

A421 68 L13 FLA

A422 95 61 STA FACEXF,X ;RESTORE REGISTERS

A424 EB INX

A425 30 FA emI L13

A427 68 FLA

A428 A8 TAY

A429 68 FLA

A42A C4 34 CPY FRETOP+1

A42C 90 06 BCC L15 :SFACE AVAILAPLE

A42E DO 05 ENE L11 ;DISFLAY'OUT OF MEMORY'
A4306 CS 33 CMF FRETOF

A432 BO 01 BCS LL11 ;DISFLAY'OUT OF MEMORY’
A434 60 L15 RTS

AL3S R e R R R E R R E SR R s R L
A435 ; *ERROR NUMBER FOR OUT OF MEMORY

A435 PENFAREAFEARAE RS EREN R AU R R L USSR ERLFENNEHR RN
A435 A2 10 L11 LDX H$10

A437 R PP R E T R P PR PR P LR R R LR LR 2
A437 : *ERROR MESSAGE HANDLING ROUTINE.

A437 :#THIS ROUTINE OUTFUTS AN ERROR MESSAGE FROM THE
A437 ;*TABLE OF ERROR MESSAGES, THE MESSAGE NUMBER IS
AG37 ;*STORED IN THE X INDEX REGISTER. THE ERROR
A437 ; *MESSAGE IS OUTFUT TO THE CURRENTLY OFEN OUTFUT
A437 ;*DEVICE(DEFAULT SCREEN). THIS IS A USEFUL WAY
A437 ; *0F GENERATING ERROR MESSAGES IN A USER FROGRAM
A437 ; *THOUGH UNLESS OMNE REFLACES THE ERROR MESSAGE
N437 ;#TARLE ONE IS CONFINED TO THE STANDARD SET OF
A437 ; *MESSAGES.

A437 PR AN NN NN AN AN R YRR N AR F M AR AN AR EAHANENNES

A437 AC 006 03 L1@ JMP ($6360) : JURP INDIRECT TO ERROR VECTOR



Loc

A43A
A43B
A43C
A43D
A440
A442
A445
A447
Ab44A
A44C
A44E
A451
A454
A456
A458
A45S9
A4GR
A45E
A4SF
A460Q
A462
A465
A467
A469
A46C
A46E
A46F
A471
A474
A476
A478
A478
A47D
A480
A480
A489
A480
A489
A480
A480
A4B89
A480Q
A4BO
A480
n480
A480
A480
A48
A4B89
A480O
A4B80
A483
A4B6
A488
A48A
A48D
A4BE
A490
A492
A494
A496

CO0E

8A
9A
AA
BD
8%
BD
835
20
A9
85
20
20
A®
B1
48
29
20
cs
48
10
20
A9
Ao
20
A4
cse
Fo
20

Ao
20
A9
20

6C
20
86
84
20
AA
Fo
A2

86

90
20

26
22
az
23
cc
0
13
D7
45
0
22

ot

7F

F4
74
69
A3
1E
3A

03
c2
76
A3
1E
89
99

02
60
748
7R
73

Fo
FF

06
79

A3
A3
FF
AR
AR

AR

Ab

AR

BD

AR
FF

03
AS

00

LINE

L47

L6611

L2¢

L120

TXA
ASL
TAX
LDaA
STA
LDA
sTA
JSR
LDA
STA
JSR
JSR
LDY
LDA
FHA
AND
JSR
INY
FLA
BFL
JSKR
LDA
LDY
JSR
LoY
INY
BEQ
JSR
LDA
LDY
JSR
LDA
JSK

A

$A326, X
INDEX
$A327, %X
INDEX+1
L674
H$00
INPRMT
L48
1202
H$00
CINDEX),Y

H$7F
L18

Lé661
1636
H$69

H$AZ
L198
CURLIN+1

L12e
LSS5
H$76
Hs$Al
1198
H$80
L1216

Basic 29

;MESSAGE ADDRESS LO
;RESSAGE ADDRESS HI
;RESTORE ACTIVE 1/0 CHANNEL
;RESTORE CURRENT I/0 FLAG
sOUTFUT (CR) AND (LF)
;OUTPUT ()

;s TEXT OF ERROR MESSAGE

;OUTFUT ERROR MESSAGE

;INITIALISE PASIC FOINTERS, STOF CONT
;A/Y ERROR FOINTERS

;STRING OUTPUT
; FROGRAM MODE

;DIRECT MODE

;OUTFUT "IN (LINE W)’
;SET FOINTER TO "READY’
;STRING OUTFUT

;SET DIRECT MODE FLAG

R EEL AR T 2 A R E Y R R R TR R )

; *WARM START; WAIT FOR BASIC COMMAND.

; *FRINTS READY ON THE OUTFUT DEVICE AND THEN
;EWAITS FOR AN INFUT FROM THE KEYROARD. THE

; *KEYRBOARD INFUT ROUTINE STARTS AT $A483 AND
;#CALLS THE ROUTINE AT$AS60 WHICH INFUTS A LINE
;*INTO THE 80 CHARACTER INFUT BUFFER AND ON THE
;*RETURN KEY BEING FRESSED FLACES A ZERO TERMINATOR
;#AS THE LAST CHARACTER. THE LENGTH OF THE INFUT
;*LINE IS STORED IN LOCATION $0P. THE CONTENTS OF
;THE INFUT BUFFER ARE READ BY ’CHARGET’ WHICH
;¥TESTS IF THE FIRST CHARACTER IN THE BUFFER IS
;*NUMERIC IF S0 THEN IT BRANCHES TO THE ROUTINE
IF NOT THEN THE COMMAND IS IN THE

;¥AT $A49C.
;*DIRECT MODE,

s *ROUTINES

S RS B2

L23

JMF
JSR
STX
STY
JSKR
ThX
PEQ
L.DX
6TX
BCC
JSKR

AT $A5

($0302)
L4l
TXTHTR
TXTFTR+1
CHRGET

L23

HeFF
CURLIN+1
127

L4%S

IT IS TOKENISED AND RUN PY THE
79 AND $A7E1L.

HEFRULLUEF VAN LLLELENLLE RN CREE S

;WARM START JUMF VECTOR
;GET PASIC LINE INTO INFUT RUFFER
;CHARGET PASIC FOINTERS

;JURMF TO " CHARGET’
;BUFFER EMFTY DO AGAIN
;FLAG LINE # FOR DIRECT MODE

sHANDLE NEW BASIC INFUT
;CRUNCH KEYWORDS TO TOKENS
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Loc

A499
A49C
A49C
A49C
A49C
A49C
A49C
A49C
A49C
A49C
A49C
A49F
A4A2
A4A4
A4A7
A4A9
A4A9
A4A?
A4A9
A4AB
A4AD
A4AF
A4B1
A4B3
A4RES
A4B7
A4RY
A4RA
A4BC
A4BC
A4RD
A4BF
A4C1L
A4C3
A4CS
A4C?
A4C9
A4CE.
A4CC
A4CD
A4CF
A4D1
A4D2
A4D4
A4DS
A4D7
n4DB
A4DA
A4DC
A4DE
A4DF
A4E1L
A4EZ
A4E4L
A4ES
A4E8
A4EA
A4ER
A4ED
A4ED
A4ED

CODE

4C

20
20
84
20

Ad
B1
85
AS
85
AS
85
AS
88
Fi1

18
65
85
85
AS
69
85
ES
AA
38
AS
ES
A8
B9
E8
Cé
18
65
99
Cé
18
Bl
91
cs
Do
Eé
E6
cA
Do

El

6B
79
o8
13
44

20
2D
24
2E

FF

69

N
w

RO
W

rN
SR

R
LR o]

-
M

A7

A9
AS

Ab

LINE

JMF L1064 ;EXECUTE BASIC STATEMENT
PENEEEREE R RRRRERRARA NN R EXRE AR R R CRRERNRR R
3 #HANDLE NEW PASIC LINE INFUT.
;#THIS FIRST CHECKS THE LINE NUMBER, IF IT EXISTS
s*THEN IT REFLACES IT WITH THE NEW LINE, IF NOT
;*THEN IT INSERTS THE LINE INTO THE BASIC
; *FROGRAR. IF THE LINE EXISTS IT IS FIRST ERASED
;*THEN THE NEW LINE INSERTED BRY OFENING UP
3 #*SFACE IN MEMORY USING ROUTINE $A3PS8.
PENNEREENEHNUR SRR NARN SRR CANEN RN CERENERERRRRRE
L27 JSR L144 ;CHANGE LINE NUMBER TO ADDRESS FOINTER

JSR L45 ;CRUNCH KEYWORDS TO TOKENS
STY COUNTB ;FOINT TO INFUT BUFFER

JSR LS7 ;CALCULATE LINE ADDRESS
BCC L35

P RERERCEER XL LN S CR RN R ERE R ERRR TR
; *ERASE FROGRAM LINE.
RS REE R A AR RN AR RE R AR IR ANE B RN AR E AT R FRNRRER
LDY H$o01 ;SET FOINTER
LDA (FACEXP-2),Y ;GET NEXT LINE LINK ADDRESS MSB
STA INDEX+1 : SAVE TEMFORARY
LDA VARTAB ;GET POINTER TO START OF VARIABLES LSB
STA INDEX- ; SAVE TEMFORARY
LDA FACEXP-1 ;GET LINK ADDRESS POINTER MSE
STA INDEX+3 ;STORE TEMFORARY
LDA FACEXP-2 ;GET LINK ADDRESS FOINTER LSB
DEY
SBC (FACEXF-2),Y ; GET NEXT LINE LINK ADDRESS LSB
;AND SUBTRACT FROM POINTER LSB

CLC
ADC VARTAR ;sADD TO START OF VARIABLES ADDRESS
STA VARTAPR ;STORE IN START OF VARIABLES ADDRESS LSB

STA INDEX+2 ;STORE IN TEMFORARY

LDA VARTAB+1 ;GET START OF VARIABLES ADDRESS MSB
ADC HS$FF ; IF CARRY CLEAR SURTRACT 1

STA VARTAB+1 ;STORE IN START OF VARS ADDRESS MSB
SBC FACEXF-1 s SURTRACT FROM LINK ADDRESS mMSe

TAX ;AND TRANSFER TO .X

SEC

LDA FACEXP-2 ;GET LINK ADDRESS I.SE

SBC VARTABR ;SUBTRACT FROM START OF VARS FOINTER LSB
TAY ; TRANSFER T0O .Y

BCS L28

INX

DEC INDEX+3 ;DECREMENT LINK ADDRESS TEMFORARY
L28 CL.C

ADC INDEX ;ADD FOINTER TO START OF VARS LSB

BCC L34 .

DEC INDEX+1 ;IF CARRY SET DECREMENT NEXT LINE LINK
cLc

L34 LDA (INDEX),Y
STA (INDEX+2),Y
INY
BENE L34
INC INDEX+1
INC INDEX+3
DEX
BNE L34
PEEN BN AN SNFE AU SN FNNLEXRNNREANNNNNN
; *INSERT FROGRAM LINE.
PREEE AN EMA LN AR AF AN IR MR AR R AN R SRR ERNRNNR
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Loc CODE LINE

ASED 20 59 A6 L3S JSR L672 ;RESET CHARGET TO START OF FROG AND CLK
A4FO 20 33 AS JSR L&35S sREBUILD CHAINING

A4F3 AD 96 02 L.DA BUF

A4F6 Fo 88 REQ L23 ;s IF @ THEN WARM START

A4F8 18 cLC

A4F9 A5 2D LDA VARTAPR ;GET FOINTER TO START OF VARS LSP
A4FB 85 SA STA BASTAF+15 ;SAVE

A4FD 65 oP ADC COUNTE ;ADD TO INFUT RUFFER FOINTER
A4FF 85 58 STA BASTMF+13 ;STORE

AS61 A4 2E LDY VARTAR+1 ;GET FOINTER TO START OF VARS MSR
A503 84 SB STY BASTMF+16 ;STORE

A56S 90 o1 BCC L33 ; IF NO CARRY BRANCH

AS07? C8 INY ; INCREMENT MSB

A8 B84 59 L33 STY BASTHF+14 ;AND SAVE

ASQA 26 BB A3 JSR L1 ;OFEN UF SFACE IN MEMORY
AS8D AD 14 LDA LINNUA ;GET LINE NUMBER LSPE

ASOF A4 15 LDY LINNUM+1 ; MSE

AS511 8D FE o1 STA BUF-2 ; SAVE

AS14 8C FF @1 STY BUF-1

AS17 A5 11 LDA STREND ;GET FOINTER TO END OF ARRAYS LSB
AS19 A4 32 LDY STREND+1 s ASE

AS1R 85 2D STA VARTAPR ;SAVE IN FOINTER TO START OF VARS LSP
ASID 84 2E STY VARTAR+1 s MSR

AS1F A4 ok LDY COUNTE ;GET INFUT PUFFER FOINTER
AS21 88 DEY

A522 B9 FC o1 L38 LDA BUF-4,Y

A525 91 SF STA (FACEXF-2),Y

AS27 88 DEY

AS528 10 F8 BPL L38

AS2A 20 59 Aé L40 JSR L672 ;RESET CHARGET TO START OF FROG AND CLR
AS2D 20 33 AS JSR L635 ;REBUILD CHAINING

AS30 4C 86 A4 JAF L23 ;WARM START

AS33 R R R 22 2 Rt E s E T P T )
A533 ; *RERUILD CHAINING OF PASIC LINES.

AS33 ;*AFTER INSERTING A NEW LINE OF RASIC THIS

AS33 ; *ROUTINE RECALCULATES THE LINK ADDRESS PETWEEN
AS33 ;*EACH LINE. IT DOES THIS BY SEARCHING FOR THE
AS33 ;#*ZERO BYTE END OF LINE TERMINATORS TO DETERMINE
AS33 ;*LINE LENGTH AND NEW LINK ADDRESS.

AS33 I R i R P Y Y
AG33  AD 2B L635 LDA TXTTABR ;GET START OF PROG LSB

AS35 A4 2C LDY TXTTAR+1 ; MSe

AS37 85 22 STA INDEX ;1 SAVE

AS39 84 23 STY INDEX+1

AS3E 18 cLc

AS3C A6 o1 L37 LDY H$01 ;SET FOINTER

AS3E B1 22 LDA (INDEX),Y

A5G40 FO 1D REQ L42 ;END OF FROGRAM

AS42 A0 04 LDY #$04

AL44 C8 L43 INY

AS45 B1 22 LDA C(INDEX),Y ;FIND END OF LINE

AS47 DO FB BNE L43 ;NOT YET

AS49 C8 INY

AS4H 98 TYA

AS4R 65 22 ADC INDEX ;CALCULATE ADDRESS

AS4AD  AA TAX ;OF START OF NEXT LINE LSP
AD4E MO 00 LDY H$00

ASS0 91 22 STA (INDEX),Y ;STORE IN NEXT LINE

ASG2 A5 23 LDA INDEX+1 ;GET FOINTER LGB

ASS4 69 09 ADC #$00 ;CALCULATE ADDRESS OF START

ASS6 C8 INY ;3 OF NEXT LINE RSB
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LOC  CODE LINE

AS57 91 22 SIA CINDEX),Y ;;STORE IN NEXT LINE POINTER MmSE
ASS? 86 22 STX INDEX ;SET POINTER TO NEXT

ASSR 35 23 STA INDEX+1 s LINE

ASSD 90 DD BCC L3? 7AND DO

ASSF 60 L42 RTS

AS60 PERRARARAARTANAEIIEII NI ST 060 3036 36 3 36 30 36 96 36 36 56 06 % 96 04 3¢
AS60 i ¥*RECEIVE LINE FROM KEYBOARD.

AS60 3 *CHARACTERS ARE INPUT FROM THE KEYBOARD VIA
AS40 ;*THE KEYBOARD BUFFER AND FLACED IN CONSECUTIVE
AS60 7 *LOCATIONS IN THE INPUT BUFFER WHICH IS 88

A0 ; *CHARACTERS LONG AND STARTS AT LOCATION $e2ee.
AS60Q 7 ¥THE ROUTINE IS TERARINATED WHEN THE RETURN KEY
AS60 ;¥15 PRESSED, AND A TERMINATING ZEROQ PUT AS THE
AS6Q ; *LAST CHARACTER IN THE BUFFER. THE NUMBER OF
AS60 3 XCHARACTERS STORED IN THE RUFFER IS FOUND IN
A540 s XLOCATION $eB. IF AN ATTEMPT IS RMADE TO PUT
AS60 ; ¥MORE THAN 80 CHARACTERS INTO THE BUFFER THEN
AS4O 3 ¥AN ERROR IS GENERATED.

AS60 PR NN AN AN AN AN N AR AN NN AR NI RANNER AN
AS60 A2 @00 L4l LDX H$00 ;SET BUFFER POINTER TO ZERO
AS62 20 12 EL L26 JSR L2083 ;GET A CHARACTER

AS6S C9 eD CAP H$OD ;IS IT RETURN?

AS47 Fo oD BEQ L46 ;YES THEN EXIT ROUTINE
AS69 9D @0 e2 STA BUF,X ;STORE CHARACTER IN BUFFER
AS6C EB INX ; NEXT CHARACTER

AS6D EO 59 CPX HBASTAP+14 ;MORE THAN 88 CHARACTERS?
AS6F 90 F1 BCC L26 ;NO GET NEXT CHARACTER
AS71 A2 17 LDX H$17 ;SET ERROR MESSAGE POINTER
AG73  4C 37 A4 JHF L10 ;OUTFUT ERROR MESSAGE

AS576 4C CA AA L46 JAF L199 ;OUTPUT CARRAGE RETURN
AS79 -END

AS79 .LIB B2

AS79 PEEEE RN R AN RN RN A AR RN A NN AR NN ENRR AR RAN

AS79 ; *CRUNCH KEYWORDS INTO PASIC TOKENS.

AS79 ;¥THIS PARSES THE CONTENTS OF THE BASIC

AS79 ; *XINPUT BUFFER LOOKING FOR KEYWORDS STORED

AS79 ;#IN THE KEYWORD TABLE. ON FINDING A

A579 ; *KEYWORD IT IS CONVERTED INTO A SINGLE

AS79 ;*BYTE TOKEN, THIS COMFACTS THE STORAGE OF

AS79 ; #A BASIC PROGRAM. CHARACTERS INSIDE " "

AS79 ;®*ARE NOT CHECKED FOR KEYWORDS. THE

AS79 3#*FOINTER TO THE TABLE OF KEYWORDS IS

AS79 7 *STORED IN LOCATION $6B AND LINE NUMBER

AS79 ;¥IS STORED IN $14 AND $15.

AS79 PR AR AR E RN KA ENANRRA RN AAUNERN AKX R RRAN

A579 4C 04 03 L45S JNP ($0304) ; INDIRECT JUMP TO CRUNCH VECTOR
AS7C A6 7A L.DX TXTFTR ;X = LSE CHARGET POINTER TO BUFFER
AS7E A0 04 LDY H$04 ;SET Y TO OFFSET ON SAVE
ASBO B4 OF STY DATSCN

AS82 BD 090 o2 L29 LDA BUF,X ;GET CHARACTER FROM BUFFER
ASBS 10 @7 BFL LS1 ;SHIFTED CHARACTER TRAF
AS87 C9 FF CMF N$FF ;IS IT PI 7

AS89 Fo 3E BEA L&3 ; SAVE BASIC CODE

ASBB  EB INX

ASBC DO F4 BNE L29 ;NEXT CHARACTER

ASBE C9 20 LS1 CnP H$20 ;SFACE CHARACTER ?

AS9e Fe 37 BEQ L&3 ; SAVE BASIC CODE

AS92 85 e8 STA ENDCHR ;STORE CHARACTER IN SCAN QUOTES FLAG
AS?4 C9 22 CMF H$22 ; QUOTES CHARACTER?

AS96 FO 56 BEQ Lé0 ;COPY IN QUOTES TEXT

AL?8 24 oF E1T DATSCN ;IS BIT 2 GET FUT BIT 6 IN V REG



Loc

A59A
AS9C
ASTE
ADA®
ASA2
ASA4
ASAS
ASA8
ASAA
ASAC
ASAE
ASRO
ASE2
ASB3
ASES
ASR6
ASR7
ASE8
ASPR
ASBC
ASEF
ASC1
ASC3
ASCS
ASCY7
ASCY?
ASCA
AGCB
ASCE
ASD1
ASD3
ASD4
ASD6
ASDS
ASDA
ASDC
ASDE
ASDF
ASEL
ASEZ
ASES
ASESB
ASEA
ASEC
ASEE
ASEF
ASF2
ASF3
ASFS
ASF7
ASFS
ASFA
ASFD
ASFF
A602
ALO4
h607
n609
A60C
ALOE
A610

CODE

79
ce
D®
A9
Do
c9e
90
c9
990
84
A0
84
88
86
(o]
cs
E8
BD
38
F9
Feé
ce
Do
UN]
A4
E8

99
B9
Fo
8
E?
Fo

Do
85
38
E9
De
85
BD
Fo
CS
Fo
c8
9?9
EB
Do
Ab
E6
c8
B9
19
B?
Do
BD
16
9?9
Cé
h9
85

20
3JF
04
99

25
30
04
3C
iD
71
(1]
eB

74

(2]

9E
FS
86
30
oR
71

FB
FB
36

JA
04
49
02
oF

a5

08
20
DF
08
DR

FB

Fo
7A
oR

9D
FA
9E
B4
00
PE
FD
78
FF
A

AD

o1
@1

02

o1

(a1
no

o1

LINE

L49

LS3

LS4
L3S

Lé62
Lé63

Lé&o

Lé61

BVS
CHF
BNE
LDA
BNE
CnF
ecc
CHAP
Bcc
STY
LDY
STY
DEY
STX
DEX
INY
INX
LDA
SEC
SBC
BEQ
CHP
BNE
ORA
LDY
INX
INY
STA
L.DA
BEQ
SEC

SBC

REQ
CMFP
ENE
STA
SEC
SecC
BNE
STA
LDA
REQ
CHF
BEQ
INY
STA
INX
BNE
LDX
INC
INY
LDA
BFL
L.DA
ENE
L.DA
BFL
STA
DEC
L.DA
STA

L.63
H$3IF
L49
He99
L63
H$30
LG53
H$3C
L63
FBUFPT
He00
COUNTB

TXTPTR

BUF , X

$AGTE, Y
LS4
Hs8e
L52
COUNTE.
FRUFFT

BUF-5,Y
BUF-5, Y
Lé&1

He3A
LS5@
H$49
LS8
DATSCN

H$55
L29
ENDCHR
BUF, X
Lé3
ENDCHR
L43

BUF-5,Y

LS?
TXTFTR
COUNTE

$AG9D, Y
L56é
$A09E, Y
L5S
BUF , X
Lé2
BUF-3, Y
TXTFTR+1
HFF
TXTPTR

Basic 33

;IS V REG SET-CHECK ALFHA AND SAVE
;QUESTION MARK CHARACTER?
;IF NOT SKIP

;SET TO PRINT TOKEN
;SAVE BASIC CODE

;CHECK FOR ZERO CHARACTER
; SMALLER?
;CHARACTER IS "<’
sSAVE PASIC CODE

:STORE PDINTER TO BUFFER SAVE LOC.

;SET INFUT BUFFER FOINTER TO ZERO
sRESTORE CHARGET POINTER LSB

;GET CHARACTER FROM BUFFER

:COMPARE WITH BASIC WORD LIST
;IF SO GET NEXT CHARACTER AND DO AGAIN
sLAST CHARACTER 7

sFOUND THEN SET FLAG
+RESTORE Y
sSTART OF SAVE BASIC CODE ROUTINE

; SAVE CHARACTER TO BUFFER
;SET STATUS REGISTER FLAGS
s IF FINISHED THEN END

;CHECK FOR COLON CHARACTER
; IF EQUAL GO CHECK FOR REM
;IS CHARACTER A DATA TOKEN

;IF SO THEN SET DATA SCAN FLAG

;1S CHARACTER A REM TOKEN

; IF NOT GET NEXT CHARACTER
;SET SCAN QUOTES FLAG IF REM
;GET CHARACTER FROM PUFFER
; SAVE BASIC CODE

SCHECK FOR END

; SAVE RASIC CODE
:SAVE TO INFUT BUFFER
;D0 NEXT CHARACTER TILL END

;SET X TO LSB CHARGET BUFFER FOINTER
; INCREMENT INPUT BUFFER FOINTER

;IF A LESS THAN 127 GET NEXT CHAR
;COMFARE WITH KEYWORD LIST

sDECREMENT CHARGET BUFFER FOINTER
;SET BUFFER FOINTER TO $FF
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Loc

A612
Ab613
A613
Ab613
A613
A613
Ab613
A613
A613
A613
A613
A613
A613
Ab613
AL1S
Ab17
A619
Ab1B
A61D
AGLF
A621
Ab:2
A423
A625
AL27
A629
A62B
A62C
A62E
A630
AL31
A633
AL35
A637
A638
Ab3A
A63B
A63C
AL3E
A640
Ab41
Ab642
Ab42
Ab42
Ab42
Ab42
A642
Ab42
ALL2
h642
n642
N642
Ab42
Ab42
AbL4
fb4b
N647
A649
Ab4A
A64C
Ab4E

CODE

49

AS
A6
Ad
85
86
B1
Fé
c8
cse
A5
D1
90
Fé
88
Do
AS
88
D1
90
Fo
88
el
AA
88
B1
B@

60

Do
A9
AB

ce
91
AS
18

2R
2C
o1
SF
60
SF
1F

15
SF
18
23

09
14

SF
oC
oA
SF

SF

D7

FD
09

2B

2B
2P

LINE

RTS
PENENNENFEN AN AT AN ENNRNRN NN RSN ERNANERER
; ¥*SEARCH BASIC FOR GIVEN LINE NUMBER.
;¥THE STARTING ADDRESS OF A BASIC LINE IS
; *FOUND BY THIS ROUTINE. THE DESIRED LINE
s *NUMBER IS STORED IN LOCATIONS $14 AND $15.
;*IF THE LINE NUMBER IS FOUND THEN THE
s #LOCATION OF THE START UF ITS LINK ADDRESS
;%15 STORED IN LOCATIONS $5F AND $60. IF
s *THE DESIRED LINE NUMBER DOES EXIST THEN
;¥THE ROUTINE EXITS WITH THE CARRY FLAG

;1 *CLEAR.
;****§*§§*§§§***ﬁ*****§*§§§*§*§§*§**ﬁ**§*
L57?  LDA TXTTAR ;START OF PASIC LSP

LDX TXTTAB+1 ;START OF PASIC MSe

L32 LDY #Hs$01
STA FACEXP-2 ;SAVE START OF BASIC POINTER IN
STX FACEXF-1 ;WORK AREA
LDA (FACEXP-2),Y
BEQ L67 ;NOT FOUND CLEAR CARRY AND END
INY
INY
LDA LINNUM: 1 3 SOUGHT LINE NUMBER HIGH BYTE
CMP (FACEXF-2),Y ;COMFARE WITH CURRENT

BCC L64 ;IF SMALLER THEN END
BEQ Lé8 ; IF SAME THEN CHLCK LOW BYTE
DEY
BNE Lé66
L&8 LDA LINNUM ;SOUGHT LINE NUMBER LOW BYTE
DEY
CMF (FACEXP-2),Y ;COMFPARE WITH CURRENT/
BCC Lé4 ; IF SRALLER END
BEQ L64 ; IF EQUAL END
Lé66 DEY
LDA (FACEXP-2),Y ;STORE IN X INDEX
TAX
DEY
LDA (FACEXF-2),Y ;STORE IN ACCUMULATOR
BCS L32
L67 CLC ;SET CARRY CLEAR IF NOT FOUND
Lé64 RTS

PARNENERFENREENAXNAERNARXANINRFANR AN CE NS
s *FERFORM NEW.
;*THIS FLACES ZERO INTO THE FIRST TWO BYTES
;*0F BASIC RAM FROGRAM STORAGE. THE END
3 #0F BASIC FOINTERS $¢2D - $2E ARE THEN
; *LOADED WITH THE ADDRESS OF THE START OF
; ¥PASIC STORAGE AREA + 2 BYTES. FINALLY THE
; *ROUTINE AT $A4BE SETS THE CHARGET FOINTERS
;%$7A - $7B TO FOINT TO THE START OF BASIC
; *STORAGE -1. THE CLR ROUTINE IS THEN
; *ENTERED.
IEEAEEEEANAECERRUFAEAFLLXXXER LA CRERRR BN NRS
NEW BNE L64 ; IF NOT NULL OR : SYNTAX ERROR
L&S LDA H$00
TAY
STA (TXTTAR),Y ;SET FIRST 2 BYTES OF BASIC TO @
INY
STA (TXTTAR),Y
LDA TXTTAR
cLc



Loc

Ab4F
A651
A653
A655
A657
AL59
A6SC
ALSE
A6SE
AL5E
AGSE
ALSE
ALSE
A65E
A6SE
AGSE
A6SE
AG6DE
A6SE
A6SE
A6SE
ALLS
R663
A665
AbL7
ALE9
AL6B
A66D
Ab6F
A671
A673
A675
AL77
A6L7A
A67C
AL7E
A67F
A680
A681
A683
A684
N6BG
A686
A687
A68Y
ALBP
A6B8D
AGBE
A6BE
AGBE
ALBE
ALBE
A6BE
ALBE
ALBE
ALBF
AL91
A693

AL?7
A699

CODE

69

AS
69
85
20
Ay

De
20
AS
A4
85
84
AS
A4
85
84
85
84
20
A2
86
48
A8
68
A2
9A
48
98
48
A9
85
85
69

18
AS
69
8%
AS
69

85

02
ao
2c
09
2E
8E
00

20
E7
37
38
33
34
2D
2E
2F
39
31
32
10
i9
16

FA

00
3E
16

28
FF
74
2¢
FF
78

Ab

FF

A8

Basic 35

LINE
ADC n$02 ;ROTTOM OF VARIARLES = BPOTTOM OF
STA VARTAR sBASIC +2
LDA TXTTAR+1
ADC H¢00

STA VARTABR+1
L&72 JSR L70

PEREEENEE RN EEERC AR ERCRRARERAXERRCR RS ES

; *FERFORM CLR.

;¥THE CLR FUNCTION SETS STRING FOINTERS

;¥$33-$34 EQUAL TO THE TOF OF MEMORY

; *POINTERS $37-4$38 AND START OF ARRAYS

;*¥$2F-$30 EQUAL TO THE START OF VARIAPLES

3 ¥$2D-$2E THUS ERASING ALL VARIABLE

; *STORAGE FOINTERS. THE I/0 FOINTERS ARE

; *RETURNED TO DEFAULT VALUES AND THE

:#6TACK FOINTER RESET TO REMOVE UNWANTED

; ¥STACK VARIABLES. PERFORMS RESTORE AND

; *BLOCKS CONT COMMAND.

CLR BNE L21

L36 JSR L&25 ;CLOSE ALL I/0 CHANNELS

L123 LDA MEMTOF ;LIMIT OF MEMORY LO
LDY MEMTOF+1 ;LIMIT OF MEMORY HI

STA FRETOF ;STRING STORAGE LO

STY FRETOP+1 ;STRING STORAGE HI

LDA VARTAR ;START OF VARIABRLES LO
LDY VARTABR+1 ;START OF VARIABLES HI
STA ARYTAR ;START OF ARRAYS LO
STY ARYTAR+1 ;START OF ARRAYS HI
STA STREND ;END OF ARRAYS LO

STY STREND+1 ;END OF ARRAYS HI
L618 JSK L11¢@ ;RESTORE COMMAND
L6364 LDX H$19
STX TEMFFT ;RESET SURSCRIFT FLAG
FLA
TAY
FLA
LDX H$FA
TXS ; INITIALISE STACK POINTER
FHA
TYA
FHA
LDA #$00
STA OLDTXT+1 ;BLOCK. FOINTER FOR CONT
STA SUBFLG
L21 RTS
PREEEERLELENERRFEREERNERLRXRCE R LR AR ERRS
; *RESET PASIC EXECUTION TO START.
; *RESETS THE CHARGET FOINTERS TO FOINT TO THE
;*8TART OF A PASIC FROGRAM, BY ADDING $FFFF
;#TO THE START OF BASIC FOINTER IN $2B-$2C
;¥AND STORING THE RESULT IN $7A-$7P.
R s L e e SRR E R L R e e
L70 cLe

LDA TXTTAR ;BASIC START
ADC WS$FF sMINUS 1

STA TXTFTR

LDA TXTTAR+1

ADC HS$FF

STA TXTFTR+1

;RESET CHARGET TO START OF BASIC
LDA H$00 ;FROGRAM AND SET Z FLAG FOR CLR
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Loc

AL7B
A49C
AL9C
A69C
A69C
A49C
AL9C
A69C
A69C
A69C
A49C
A69C
A69C
A69C
AL9C
A69C
A69C
A69C
A69C
A69C
AL9E
ALAD
AbA2
AbA4
ALA7
ALAA
ALAD
A6AF
ALB1
A6R3
AbRS
A6R.9?
ALEB
A6EC
A6BD
ALEF
A4C1L
A6C3
A4CS
A6C7
A6CY
A6CR
A6CD
A6CF
A6D1L
A6D4
A4D7
A6DB
A4DA
A6DP.
ALDC
A6DE
ALEQ
AGE2
AGE4
ALES
ALEB
AGEA
AGED
AGEF
A6F 1

CODE

69

co

E4
Fo
)
84
20
A9
A4
29

06
04
AR
E?
6B
13
79
oC
AR

73
6P
86

14
15
06
FF
14
15
o1
oF
SF
43
2C
D7

5F
15
04
14
02
2c
49
cD
20
49
7F

A9
Ab
(-1

09
A9

A8
AA

en

LINE

RTS
PN NN NN M YRR NERNRRNRR AR NRX NN
s XFERFORM LIST.
s ¥THE ROUTINE FIRST CHECKS AND SETS UF THE
3 *PARAMETERS, CONVERTING THE LINE NUMBER
3 %FROA FLOATING FOINT INTO A MEMORY ADDRESS
3¥FOR THE START OF THE LINK ADDRESS OF THE
s #PASIC LINE IN MEMORY. THE START ADDRESS OF
;*THE LOWEST LINE NUMBER IS STORED IN LOCATION
;¥85F-660 AND THE HIGHEST LINE NUMPER IN
;%¥$14-815. IF NO PARAMETERS ARE GIVEN IN THE
; *COMMAND THEN THE LOWEST START ADDRESS
s *DEFAULTS TO $0861 AND THE HIGHEST TO $FFFF.
; TWO IAFORTANT AND USEFUL SUPROUTINES ARE
3 ¥*USED: $A46CY LISTS A LINE OF BASIC POINTED
;#T0 BY ¢14-%15 TO THE OUTFUT DEVICE AND
;¥$A717 WHICH CONVERTS A TOKEN VALUE STORED
;#IN THE ACCURULATOR INTO THE BASIC KEYWORD.
PREREHKEFEEAERERNERRARANERREFERRRER R XL LN
LIST BCC L&9 ;s LINE NUMBER FRESENT

BEQ@ L&69 ;NO LINE RANGE
CMP HéAB sCHECK FOR "~-’ SIGN
BNE L21 ;CAUSE SYNTAX ERROR
L69 JSR L144 ;GET LINE NUMBER
JSR LS?7 ;FIND LINE NUMBRER ADDKRESS
JSR CHRGOT 3GET CURRENT CHARACTER
BEQ L.73 ;ONLY ONE RANGE SFECIFIED
CAF HSAPR ;CHECK FOR ’"-’ SIGN
BNE L&4 ;CAUSE SYNTAX ERROK
JSR CHRGET ;GET NEXT CHARACTER
JSR L144 ;GET LINE NUMBER
ENE L64 ; CAUSE SYNTAX ERROR
L73 FLA ;REMOVE STACK RETURN ADDRESS
FLA
LDA LINNUR
ORA LINNUR+1 ;CHECK FOR LINE NUMBER ZERO
ENE L74 :LIST LINE
LDA H$FF sSET MAXIMUM LINE #
STA LINNUM ;END LINE NUMBER LO

STA LINNUM+1 ;END LINE NUMBER HI
L74 LDY Hsél sLINE LIST ENTRY POINT

STY DATSCN ;SET QUOTES FLAG TO 1

LDA (FACEXF-2),Y ;LINK ADDRESS HI

REQ L81 ;IF @ END AND GOTO WARM START
JSK L168 ;TEST FOR STOF KEY

JSR L48 sNEW LINE FRINT CR

INY

LDA (FACEXF-2),Y ;LINE NUMBER LO

TAX

INY

LDA (FACEXF-2),Y ;LINE NUMBER HI
CAF LINNUM+1 ;CHECK IF LAST LINE # IN RANGE

BNE L75 ;MSE DIFFERENT
CFX LINNUM ;CHECK IF LAST LINE H IN RANGE
BEQ L78

L75 pCS LB1 ;IF BIGGER GOTO WARM START

L78 STY FORPNT ;SAVE LINE NUMBER INDEX
JSR L24 sFRINT LINE # X=L0,A=HI
LDA H$20 sSFACE FIRST CHARACTER

L79 LDY FORFNT sRESTORE LINE NUMBER INDEX
AND W$7F ;CLEAR BIT 7



Loc

AGF 3
A6F 6
A6F8
ALFA
AG6FC
AGFE
A709
A701
A763
A705
A707
A768
A70A
A768B
A70C
A70E
A710
A712
A714
A717
A717
A717
A717
A717
A717
A717
A717
A71A
A71C
A71E
A720
A722
A724
A72%
A727
A728
A7240
A72C
A72D
A72F
A739
A733
A735
A737
A738
A73B
A73D
A7490
A742
A742
A742
A742
A742
A742
A742
A742
A742
A742
A742
A742
A742

CODE

29

47
29

C9 Y

D®
AS
49
85
c8
Fo
B1
D@
AB
B1
AA
ce
B1
86
85
Do
4C

6C
19
ceo
Feo
24
30
38
E9
AA
84
Ad
CA
Fo
cs
34
i0
ki
cs
B9
30
20
Do

06
oF
FF
oF

11
SF
10

SF

SF
SF
60
BS
86

06
D7
FF
D3
oF
CF

7F

49
FF

08

9E
FA

FS5

9E
B2
47
F3

AR

E3

03

Ao

Ad
AR

LINE

Les JSR L18
CAF #¢22
BNE L84
L.LDA DATSCN
EOR HS$FF
STA DATSCN

L84 INY
BEQ L8B1

Basic 37

;FRINT CHARACTER

;I8 IT A '"' CHARACTER
:NO

;GET QUOTES FLAG

; TOGGLE

sRESTORE QUOTES FLAG
;IF LINE TOO LONG THEN
;EXIT TO WARM START

LDA (FACEXF-2),Y ;GET CHARACTER

BNE L76
TAY

; CONVERT TOKEN TO KEYWORD

LDA (FACEXP-2),Y ;START ADDRESS OF NEXT LINE

TAX
INY

LDA (FACEXF-2),Y

STX FACEXF-2
STA FACEXF-1

BNE L74
L81 JMF L6S9

;ADDRESS OF NEXT LINE LO
:ADDRESS OF NEXT LINE HI
sDO NEXT LINE

; JUMF TO WARM START

PRNEEREREFEF AR R R R F AR CERENR LA R CRRERRS RS

; *CONVERT PASIC TOKENS TO KEYWORDS.

;s *TAKES THE VALUE STORED IN THE ACCUMULATOR
; *CHECKS FOR VALID TOKEN AND FI ALSO

; *CHECKS IF QUOTES ARE OPEN OR CLOSED AND

; *THEN CONVERTS TOKEN TO COMMAND KEYWORD.
PEEFEAREERCE AN RAR AR AR AF AR SR AERRNERRR RS

L76 JRF (80306
BFL L88
CAP HSFF
BEQ L88
BIT DATSCN
PMI LB8
SEC
SBC H$7F
TAX
STY FORFNT
LDY H$FF
L82 DEX
PEQ LB6
L87 INY
LDA $AGYE,
BFL L87
BMI L82
L8s INY
LDA $AGYE,
BMI L79
JSK L18
BNE LB6

)

Y

Y

; INDIRECT TOKEN TO TEXT VECTOR
sNOT A TOKEN, PRINT AND GET NEXT
;IS IT FI?

; YES THEN PRINT AND GET NEXT
;CHECK FOR QUOTES
;QUOTES OFEN THEN FRINT TEXT & NEXT

;UNSET HIGH BIT
3SAVE Y

;KEYWORD FOUND

;GET CHARACTER FROM KEYWORD TABLE
;D0 UNTIL END OF WORD
;FOUND END OF WORD TRY NEXT

;GET CHARACTER FROM KEYWORD TAPRLE
;OUTFUT LAST CHARACTER

;OUTFUT CHARACTER

;00 NEXT CHARACTER

R R et  E E e s 1

; *PERFORM FOR-NEXT FUNCTION.

;#THIS ASSIGNS 18 BYTES ON THE STACK FOR

;#¥AN ACTIVE FOR LOOF, HAVING CHECKED THAT
;*THERE IS SFACE ON THE STACK (THIS ACCOUNTS
;#*FOR THE MAXIMUM NESTING LEVEL OF 1@ LOOFPS).
;*THE FORMAT OF THE STACK ENTRY FOR AN

s#*ACTIVE FOR IS¢
;*STACK ADDRESS

1
2
3
4
5

LOOF RETURN ADDRESS LO
LOOF RETURN ADDRESS HI
RETURN LINE # HI
RETURN LINE ® LO

'T0" VALUE IN
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LocC

A742
A742
A742
A742
A742
a742
A742
A742
A742
A742
A742
A742
A742
A742
A742
A744
A746
A749
A74C
A74E
A74F
A751
A752
A753
A754
A755
A757
A75A
A7SD
A7SE
A75F
A761
A762
A764
A764
A767
A769
A76A
A76C
A76D
A76F
A772
A775
A778
A77A
A77C
A77E
A780
A782
A784
A786
A788
A78P
A78D
A78F
A792
A795
A797
A799
A79C
A79F

CODE

A9
85
20
29
D@
8A
69
AA
94
68
48
A9
20
20
i8
98
65
48
AS
49
48
AS
48
AS
48
A9
20
20
29
AS
09
25
85

A®
85
84
4C
A9
A0
20
20
ce
e
20
20
20

8o
19
AS
8A
@5

oF

09
FB
(-1

74

78
00

3A
39

A4
FF
8D
84
66
7F
42
62
8e
A7
22
23
43
pC
B9
a2
79
A9
Y
73
84
28

A9
A3

A3
A?

AE
AD
AD

AE

BR
00

00
AD
ec

LINE

o @ N o

19
11
12
13
14
15
16
17
18

FLOATING POINT
NOTATION

"

SIGN OF STEP
"STEF’ VALUE IN
FLOATING POINT
NOTATION

VARIABLE ADDRESS HI
VARIABRLE ADDRESS LO
TERMINATOR VALUE $81

RN NH NN AN RN KRR R AN AR XA RTINS EETH RS NE

FOR LDA
STA
JSR
JSR
BNE
TXA
ADC
TAX
TXS

L8S FLA
FLA
LDA
JSR
JSR
cLCc
TYA
ADC
FHA
LDA
ADC
FHA
LDA
FHA
LDA
FHA
LDA
JSKR
JSKR
JSK
LDA
ORA
AND
STA
LDA
LDY
STA
s1Y
JRF
L.DA
LDY
JSR
JSR
CoF
ENE
JSR
JSR

L?1 JSR

H$80
SUBFLG
L146
Lo

L85

HEOF

H$09
L6
L131

TXTFTK

TXTFTR+1
He0O

CURLIN+1
CURLIN

Heas
L242
L96
L253
FACSGN
He$7F
FACHO
FACHO
Hs8R
HeA7
INDEX
INDEX+1
Lie1
HeEC
H$RY
L496
CHRGOT
HéA9
L?1
CHRGET
L253
LS597

;BLOCK INTEGER

;PERFORM "LET’ FOR 'FOR’ VARIAPLE
;FIND ACTIVE 'FOR-NEXT' ON STACK
;NOT FOUND

; INCREASE STACK FPOINTER BY 16

;GET RETURN ADDRESS FROM STACK

;TEST IF STACK TOO DEEP
;SCAN FOR NEXT STATEMENT

;SET CHARGET FROGRAM FOINTERS TO
;NEXT COMMAND AND FPUSH VALUES ONTO
; THE STACK

;SAVE LINE NUMBER ON STACK

;" TO"COMMAND TOKEN
;COMFARE WITH CODE

;CHECK VARIAPLE IS NUMERIC
sGET NUMBER FROM FAC
;CHECK ON SIGN

+18 LT NEGATIVE

;SET MANTISSA
; SAVE RETURN ADDRESS LO
;SAVE RETURN ADDRESS HI

:FLACE 'TO’VALUE ON STACK
;LOAD CONSTANTS

;TO FUT DEFAULT STEP

:1 IN FAC

;CHECK IF STEF PRESENT
;CHECK STEF TOKEN

;IF NOT DEFAULT

;GET NEXT CHARACTER

;GET VALUE INTO FAC

;GET SIGN



Loc

A7A2
A7AS
A7A7
A7AB
A7AA
A7AR
A7AD
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A7AE
A781
A7B3
A7BS
A787
A7B8
A7BA
A7BC
A7BE
A7Co
A7C2
A7C4
A7CH
A7C8
A7C?
A7CP
A7CE
A7CF
A7D1L
A7D3
A7D4
n7D6
A708
A7D9
A7DE
A7DD
A7DF
A7EL
A7E4
A7E7
AZEA
A7ED
A7ED
A7ZED
A7ZED
A7ZED
AZED
A7ED

CODE

20
AS
48
AS
48
A9
48

20
AS
A4
ce
EA
Fé
85
84
Ad
Bl
De
A9
B1
18
De
4C
c8
e1
85
cs
B1

98
65
85
90
E6
6C
20
26
4C

38
4A

49
81

2C
7A

92

04
3D
3E
09
76
43
02
74

3

74
39

70
34

7A
74
92
78
8
73
ED
AE

AE

AB

AB

03
09
A7
A7

Basic 39

LINE
JSR L275 ;FUTS STEF AND SIGN ON STACK
LDA FORPNT+1 ;FUSH VARIABLE
FHA ;ADDRESS ONTO
LDA FORPNT 3 STACK
FHA
LDA H881 ;PUSH "FOR’ TERMINATOR
FHA ; TOKEN ONTO STACK

PHERNEREERRERERCE XA R R B ERERARRREERERNRX

1 #MAIN BASIC CONTROL LOOF.

3 #THIS SEQUENCE OF ROUTINES CONTROLS THE

3 *EXECUTION OF A PASIC FROGRAM, IT HAS THE
: #*FOLLOYING SEQUENCE OF OFERATIONS:

s#1... CHECK FOR STOP KEY, IF PRESSED THEN
3 EXIT LOOP.

3%2... CHECK FOR END OF A BASIC LINE OR A

2 BASIC FROGRAM(TERAINATOR @=END OF

3 ¥ LINE, AND 9@= END OF FROGRAM).
7%¥3... PUT THE NEXT CHARACTER OF THE BASIC
T ¥ FROGRAR INTO ACCUMULATOR USING THE
s ¥ CHARGET ROUTINE.

;#4... RUN THE NEXT ROUTINE AND RETURN TO
3% $AZ7EA AND REPEAT LOOF.

RN NN NN R AR A AR CEANR LR R AR AN
L?9? JSR L1e8 ;CHECK "STOF’" KEY

LDA TXTFTR ;GET FROGRAM FOINTER LO
LDY TXTPTR+1 ;GET PROGRAM POINTER HI
CFY Hge2 ;DIRECT MODE?

NOFP

BEQ L1907 ; IF YES THEN JUunF

STA OLDTXT :SAVE FROGRAM POINTERS IN

STY OLDTXT+1 ;THE "CONT’ FOINTER
Lie7 LDY H$00
LDA (TXTFTR),Y ;GET CURRENT CHARACTER

BNE L109 ;END OF LINE?

LDY Hse2

LDA (TXTPTR),Y ;END OF FROGRAM?

cLe ;SET FLAG FOR END

BNE L102 ;NOT END

JMF L118 JEXECUTE END STATEMENT
L1e2  INY ,

LDA (TXTFTR),Y ;GET LINE W LO

STA CURLIN ;STORE IN CURRENT LINEW LO

INY

LDA (TXTPTR),Y ;GET LINE H HI
STA CURLIN+1 ;STORE IN CURRENT LINE # HI

TYA
ADC TXTFTR ;SET CHARGET FROGRAM FOINTERS
STA TXTFTR ;TO LINE
BCC L1064 ; IF GREATER THAN $FF THEN
INC TXTPTR+1 ;BUMF HI BYTE
Li®4 JAF ($0368) ;EXECUTE PASIC STATEMENT
JSR CHRGET ;GET NEXT CHARACTER
JSR L30 ;EXECUTE STATEMENT
JHP L99 ; JUMF TO START OF LOOP

PEEEEFAAE RN AR AEE AN ANAN NS R AR RERNEEERS

; *EXECUTE PASIC STATEMENT.

;#THE CHARACTER ORTAINED BY CHARGET IN THE

: #*PREVIOUS ROUTINE IS IN THE ACCUMULATOR

3 *¥AND IS FIRST CHECKED TO SEE IF IT IS A

3 *SEFARATING COLON BETWEEN PASIC STATEMENTS,
p#IF SO THEN THE ROUTINE RETURNS TO THE
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Loc

A7ED
A7ED
A7ED
A7ZED
AZED
A7ZED
A7ED
A7ED
AZED
AZED
A7ED
A7ZED
A7ZED
AZED
A7ZED
A7ZED
A7ED
A7ED
AZED
AZED
A7ED
AZED
A7ED
A7ED
A7EF
A7F1
A7F3
A7FS
AZF7
A7F8
A7F9
A7FC
A7FD
ABOO
Aol
ABB4
ABG®7
4809
ABOR
ABOE
AB10
AB12
AB1S
AB17
ABLA
AB1D
AB1D
AB81D
AB1D
AB1D
AB1D
AB1D
A81D
ABLE
AB20
AB22
AB24
AB26
AB27
AB29
AB828

CODE

Fo
E?
90
c9o
3]
@A
AB
B9
48
B9
48
4C
4C
co
Fo
4C
c9
Do
20
A9
20
4C

38
AS
E?
A4
BO
88
85
84
69

3C
860
11
23
17

oD
ecC
73

AS
3A
Dé
e8
4B
F9
73
Y
FF
Y

2e
91
2C
o1

41

42

.1
Ao
@0
A9
AF

00

AE
A8

LINE

; *BASIC CONTROL LOOF AT $A7AE. IF A TOKEN

;IS NOT THE FIRST CHARACTER FOUND IN A

; XGTATERENT THEN IT DEFAULTS TO A "LET’

; SXCORAAND. WHEN FOUND A TOKEN IS CHECKED

;¥T0 ENSURE THAT IT IS CONTAINED WITHIN

;*THE KEYWORD TARLE. THE TOKEN VALUE IS

; ¥*USED AS A FOINTER INTO THE KEYWORD TARLE

; *BY SUBTRACTING $86 FROM THE TOKEN VALUE

3 *THEN DOUBLING IT. THIS VALUE CAN THEN BE

; *USED AS AN OFFSET FOINTER TO ORTAIN THE

; *KEYWORD ADDRESS FROM THE ADDRESS TABLE

;1 *(STARTING AT $A66C). THE TWO PYTE ADDRESS
;#THUS OBTAINED IS FUSHED ONTO THE STACK.

;*THE BASIC STATEMENT IS EXECUTED WHEN

; *CHARGET IS NEXT CALLED IN THE MAIN CONTROL
;¥LOOF, THE 'RTS’ AT THE END OF CHARGET KETURNING
;%70 THE BASIC ROUTINE RATHER THAN ITS NORMAL

; *RETURN ADDRESS. IN SO DOING THE ACCUMULATOR
;*WILL HOLD THE NEXYT CHARACTER OF THE BASIC

s #STATEMENT, THIS IS OFTEN A FARAMETER AND

; *SHOULD NOT BE IGNORED WHEN USING THE

s *FUNCTION ROUTINES IN THE PASIC INTERFRETER.
PEERREREAFRNER AR R AR RS R B RAREEXRFERXRRRES

L39 PEQ L114 :IF END OF LINE THEN END
L1866 SBC H$80 ;CHECK FOR TOKEN AT START

BCC L143 ;DEFAULT TO "LET’ COMMAND

CAF #$23

BCS L112 ;FUNCTION TOKEN OR GOTO

ASL A sBASIC CODE TIMES 2

TAY

LDA $A00D,Y sGET COMMAND ADDRESS HI

FHA ;FUT ON STACK

LDA $A06C,Y ;GET COmMMAND ADDRESS LO

PHA ;FUSH TO STACK

JMF CHRGET ;GET NEXT CHARACTER AND EXECUTE

L143 JHFP L146 ; JUMF TO "LET® COMMAND
L1e9 CHMF H#$3A ;IS IT A COLON

BEQ L1064 sRETURN TO CONTROL LOOF
L1093 JAF L94 ;GENERATE SYNTAX ERROR
L112 CHMF H$4R ;CHECK FOR "GO’ TOKEN (-$89)

BNE L1063 ;IF NO THEN SYNTAX ERROR
JSK CHRGET ;sGET NEXT CHARACTER

LDA H3A4 ;CHECK FOR "TO'TOKEN (-$89)
JSR L242 ;s CHARACTER CHECK

JAF L1124 ;JUMF TO "GOTO’ COMMAND

;§§§§*§§§**§§§**i****§§*§**§****§§***§*§§
; *FERFORM RESTORE COMMAND.

;¥SETS THE DATA STATEMENT FOINTER TO THE
;#START OF BASIC FROGRAN STORAGE ($0800).
+*THIS FOINTER IS STORED IN LOCATIONS
;%$41-642,
;i*§§*i§§**************§§§§§§§§§§**§***§§
Li1@  SEC

LDA TXTTAR ;START OF RASIC LO

SBC H$o1 ;LESS 1

LDY TXTTABR+1 s START OF PASIC HI

BCS L72 ;DECREMENT IF CARRY SET
DEY

L72 STA DATPTR ;STORE IN DATA ADDRESS LO
STY DATFTR+1 ;STORE IN DATA ADDRESS HI
Li14 RTS



Loc

AB2C
AB2C
AB2C
AB2C
AB2C
AB2C
AB2C
AB2C
AB2C
A82C
AB2C
AB2C
AB2C
AB2C
AB2C
AB2C
AB2C
A82C
AB2C
AB2C
AB2C
AR2C
AB2F
AB31
AB32
AB34
AB34
AB38
AB3A
AB83R
AB3D
AB3F
AB41
AB43
ABAS
AB47
AB49
AB4A
AB4P
A84D
AB4F
ABS1
ABS4
ABS7
ABS7
AB57
ABS7
ABS7
ABS7
ABS7
ABS7
ABS7
ABS7
ABS7
ABS7
ABS7
ABHY
ABYLE
ABSD
ABSF
AB62

CODE

20
Bo
i8
D®
AS
A4
Ab
ES
Fo
85
84
AS
A4
85
84
68
68
A9
.1
90
4C
4C

De
A2
A4
De
4C

AS

El

3c
74
78
JA

oC
3D
JE
39
3A
3e
3c

81
A3
63
69
86

17
1A
3E
03
37
3D

FF

A4

E3

A4

Basic
LINE

-END
.LIB B3
R L s ARt R s e R e
; *FERFORM "STOF’ OR "END'.
+#THIS ROUTINE IS CALLED PY EITHER THE
;#"STOF'KEY DETECT ROUTINE ($FFE1), THE
; *ROUTINE AT $A7BE WHICH DETECTS THE
:*TERMINATING DOUBLE ZERO BYTES OF A BASIC
; *FROGRAM OR RY THE KEYWORD '"END’. WHICH
;*ACTION IS FERFORMED IS DETERMINED BY THE
; *ROUTINE TESTING THE STATE OF THE Z AND
7 *CARRY FLAGS IN THE FROCESSOR STATUS
; *REGISTER. IF CARRY AND Z ARE POTH SET
;#THEN A "STOF’ BREAK IS INITIATED. "END”
;#IS FERFORMED IF CARRY IS CLEAR. NOTE
:#*THAT THIS ROUTINE IN THE STOF MODE DOES
; *NOT CHANGE ANY OF THE FOINTERS, THESE
; *CAN THEREFORE BE USED BY THE 'CONT’
3 *CORMAND TO RESTORE THE RUNNING OF THE
: *BASIC FROGRAM.
PENEERAE N B REE RS R A AR R RS ENNRENNREENFLNNS
Lies8 JSR L3069 ¢ TEST FOR STOF KEY
BCsS L?77- :IF STOF MAKE SURE CARRY SET
cLc ; IF END CLEAR CARRY FLAG
L77 BENE L121

41

LDA TXTFTR ; GET CHARGET FROGRAM FOINTER LO

LDY TXTFTR+1 ;GET CHARGET FROGRAM FOINTER
L.DX CURLIN+{ ;CURRENT BASIC LINEH HI

INX ;IS IT DIRECT MODE?

BEQ L116 ; YES

STA OLDTXT ;SAVE FROG FOINTER LO IN CONT

HI

FOINTER

STY OLDTXT+1 : SAVE FROG FOINTER HI IN CONT FOINTER

LDA CURLIN ;GET CURRENT BASIC LINE # LO
LDY CURLIN+1 ;GET CURRENT BASIC LINE # HI
STA OLDLIN ;SAVE IN FREVIOUS LINE # LO
STY OLDLIN+1 ;SAVE IN FREVIOUS LINE # HI
L1116 FLA ¢GET RETURN ADDRESS FROM STACK
FLA
Lii8 LDA #$81 ;GET FOINTER TO ’BREAK’
LDY H$AZ ; MESSAGE
BCC L1063 ;IS IT "END’ (CARRY CLEAR)
JOP L20 ;NO THEN OQUTFUT "BREAK IN ....~

L1635 JHF L659
EETETEE
; *FERFORM CONT COMMAND.

;#THIS RESTORES THE LINE ADDRESS FOINTER IN
; *CHARGOT AT LOCATIONS $7A AND $7B USING THE
; ¥*CONTENTS OF THE FOINTER TO BPASIC STATEMENT
;#FOR CONT VARIAPLES AT LOCATIONS $3D-$3E.
;#1T ALSO SETS THE CURRENT LINE NUMBER

; #*VARIABLE IN $39-$3A EQUAL TO THE FREVIOUS
;*LINE NUMBER IN $3B-43C. IF HOWEVER THE

; “CONTENTS OF $3E IS ZERO THEN A ’'CANT

; *CONTINUE ERROR’ IS GENERATED.

AN E RN E R VSR FFERAP L RN AR AR RGN

;JURE TO BASIC WARM START

FEEREER XLV L LN EENER XL ERFLXRRESE

CONT BENE L121 ;IF NULL OR : SYNTAX ERROR
LDX #s1A ;SET X TO ERROR NUMBER
LDY OLDTXT+1 ; IF ZERO CONT BLOCKED
BNE L119 ; JURF TO DO CONT
JAF L1@ ;OUTFUT ERROR MESSAGE

L119 LDA OLDTXT ;BASIC STATEMENT FOINTER LO
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Loc

AB64
AB66
AB68
ABS&A
ABSC
ABGE
AB79
A871
AB71
AB871
AB71
AB71
AB71
AB71%
AB71
AB71
AB71
AB71
AB71
AB71
AB72
AB74
AB77
AB78
AB7A
AB7D
ABBO
AB8J
AB83
AB83
ABB3
AB83
AB83
AB83
AB83
A883
ABB3
ABBJ
AB83
AB83
AB83
ABB3
AB83
ABBJ
ABBY
AB88
ABBA
ABBE
ABBD
ABBE
AB90
AB91
AB93
AB94
AB?6
AB97
AB9A
AB9D
ABAOG
ABAO
ABAOG

CODE

8%
B84
AS
A4
85
84
69

08
.14
20
28
Do
4C
20
4C

A9
20
AS
48
AS
48
AS
48
AS
48
A?
48
29
20
4C

7A
78
e
3c
39
3A

(1]
90 FF

93
59 A6

69 A6
97 A8

03
FB A3
78
7A
3A
39
8D
79 @0

AD AB
AE A7

LINE
STA TXTFTR ;STORE IN CHARGET FROGRAM FOINTER LO
STY TXTPTR+1 ;STORE IN CHARGET FROGRAM FOINTER HI
LDA OLDLIN ;FREVIOUS LINE # LO
LDY OLDLIN+1 ;FREVIOUS LINE H HI
STA CURLIN ;SAVE IN CURRENT LINE # LO

STY CURLIN+1 ;SAVE IN CURRENT LINE H HI
L1214 RTS
PEEEREEERAERRNNC NI R CER A AR AR RFRRERF EXT RS
; *FERFORM RUN COMMAND .,
3#IF "RUN’ IS FOLLOWED BY A LINE NUMBER THEN
3%"RUN" CALLS THE 'CLKR® ROUTINE TO CLEAR THE
s ¥*CONTENTS OF VARIABLES AND STACK THEN JUMPS
;%70 THE 'GOTO’ ROUTINE. IF ’RUN’ IS NOT
; *FOLLOWED BY A LINE NUMBER THEN THE CHARGET
3 %FOINTERS AT $7A-87B ARE SET TO THE START OF
s *BASIC PROGRAM STORAGE, THE 'CLR’ ROUTINE
:#IS CALLED AND THE RUN INITIATED WITH A
; *RETURN TO THE MAIN BASIC CONTROL LOOF.
PN E RN NN EANA AR AN AN EFANRERLAFRAERRS
RUN PHP

LDA #3090
JSR L1216 ;SET STATUS FOR FROGRAM MODE
FLF
BNE L117 ;GET LINE NUMBER
JHP L6672 ;SET FROGRAM FOINTEKR
LiL?7 JSR L34 ;D0 *CLR’COMMAND
JAF L122 ; JUAF TO "GOTO’ COMMAND

R R e R I R TR 1

;s *FERFORA "GOSUB® COMAAND.

; #*THIS ROUTINE FUSHES THE SEVEN BYTES OF

; *DATA REQUIRED FOR A GOSUR. ONTO THE STACK
; *HAVING FIRST CHECKED THAT THERE IS SPACE
;#ON THE STACK, IF NOT THEN AN "0OUT OF

; *MEMORY ERROR’ IS GENERATED. THE FORMAT OF
;%A STACK ENTRY FOR AN ACTIVE GOSUR IS:

; *STACK ADDRESS 1.. $A7 CONSTANT

;% 2.. $E9 CONSTANT

s 3.. RETURN ADDRESS HI
;% 4.. RETURN ADDRESS LO
s S.. LINE # LO

- 6.. LINE H HI

T 7.. $8D "GOSUB’ CODE

PEREEEAK AN NN CA A MR RN RRSAN AR RRSRIEREES
GOSUB LDA H$03

JSR Lé :STACK TOO DEEF?
LDA TXTPTR+1 s CHARGET FOINTER HI
FHA ;FUSH TO STACK
L.DA TXTPTR ; CHARGET FOINTER LO
FHA ;FUSH TO STACK
LDA CURLIN+1 ;LINE NUMBER HI
FHA sFUSH TO STACK
LDA CURLIN sLINE NUMBER LO
FHA ;FUSH TO STACK
LDA H$8D ; GOSUB TOKEN CODE
FHA ;FUSH TO STACK
L122 JSR CHRGOT ; CHARGOT GET LAST CHARACTER
JSR L124 ;FERFORM THE GOTO ROUTINE
JNE L99 ;JUMF TO BASIC CONTROL LOOP

R it e L L L L E T T
; *FERFORM " GO-TO' COMMAND .
+*THE LINE NUMBER USED IN THE 'GOTO’ OR



Loc

ABNO
ABAG
ABNO
ABAG
ABAQ
ABAS
ABAQ
ABAO
ABAQ
ABA3
ABASL
ABA7
ABA9
ABAR
ABAD
ABAF
ABR1
ABR2
A8E3
ABRS
ABB7
ABR?
ABPA
ABBC
ABRE
ABCO
ABC3
ABCS
ABC7
ABCY
ABCR
ABCD
ABCF
ABD1
ABD2
A8D2
ABD2
ABD2
ABD2
ABD2
ABD2
ABD2
ABD2
ABDL2
ABD2
ABD2
ABD2
ABD2
ABD2
ABD2
ABD2
ABD2
ABD4
ABDéG
ABDSB
ABDR
ABDC
ABDE
ABE®
ABE2
ABEJ

CODE

29
38
AS
ES
AS
ES

98
38
65
Ab
90
E8
Bo

Ab
29
90
AS
EY
85
AS
E9
85
69

De
A9
85
20
94
c9
Fé
A2
2C
A2

6B
('34

39
14
3A
15
oe

74
78
07

04
28
2C
17
1E
SF
01
7A
60
00
7B

FD
FF
4A
8A
8D
oC

11

A9
A9

Ab

A3

Basic
LINE

;#7GOSUL” IS FIRST FETCHED AND STORED IN
;*LOCATIONS $i4-$15. THE LINE NUMPER
; *CORRESFONDING TG THIS IS THEN SOUGHT,
;*WHEN FOUND IT LOADS THE LINE ADDRESS
;I"OINTERS $7A-$78. IF THE LINE NUMBRER IS
; #NOT FOUND THEN AN "UNDEFINED STATEMENT’
; *ERROR IS GENERATED.
PENEENAEEXAIFAE RN EANERNANEREFNER SR RA NS
L124 JSR L144 ;FUT LINE # IN $14-$15
JSR L93 ;GET START NEXT LINE
SEC
LDA CURLIN ;CURRENT BASIC LINE # LO

43

SEC LINNUM ;SMALLER THAN CHARGET POINTER LO?

LDA CURLIN+1 ;CURRENT PASIC LINE H HI

SBC LINNUM+1 ;SMALLER THAN CHARGET POINTER HI?
BCS L113 ;NEW LINEH LARGER THAN CURRENT LINEW

TYA
SEC

ADC TXTFTR ; IF SMALLER SEARCH STARTING FROM

LDX TXTFTR+1 ;CURRENT LINE NUMBER

BCC L126

INX

BCS L126
L113 LDA TXTTAR

LDX TXTTAB+1
L1246 JSR 1.32

;LOOK FOR FROGRAM START

;SEARCH BASIC FOR LINE W

BCC L129 ;NOT FOUND THEN “UNDEFINED' ERROR

LDA FACEXF-2
SBC H$O1

STA TXTFTR ;SET CHARGET FOINTER TO NEW LINE

LDA FACEXF-1
SBC H$00
STA TXTPTR+1
L127 RTS
; *FERFORM "RETURN’ COMMAND.
;#THIS CHECKS FOR THE ’GOSUR’ FOINTER ($8D)
;0N THE STACK BY CALLING ROUTINE $A38A
;#*THIS SEARCHES FOR ’FOR’ ENTRIES ON THE
; ¥STACK WHICH ARE THEN SKIFFED AND THE
; *NEXT STACK ENTRY CHECKED FOR A
;¥'GOSUB’ IF FOUND THEN ALL HIGHER STACK
; *ENTRIES ARE ERASED AND THE FOINTERS TO
;*THE "GOSUB’ CALLING ROUTINE RECOVERED.
;%IF NO GOSUB FOINTER IS FOUND THEN A
; *"RETURN WITHOUT GOSUB ERROR’ IS CREATED.
;*THE ORIGINAL LINE NUMBER IS STOKED IN
;#*THE FOINTERS $39-$3A. CHARGET IS RESET
; *USING THE RETURN ADDRESS FOINTERS FROM
s XTHE STACK.
RETURN BNE L127
LDA H$FF :MASK "FOR’ OFERATION
STA FORFNT+1

; IF NOT NULL OR : SYNTAX ERROR

JSR L& ;FEEK STACK FOR "FOR” ACTIVITY
TXS ;SET NEW STACK FOINTER

CAF #$8D :G0SUR STACK IDENTIFIER CODE
BEQ L141 ;FOUND GOSUe

LDX #s$eC

-BYT $2C

L129 LDX #$11 ;SET "UNDEFINED’ ERROR #
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LocC

ABES
ABES
ABEB
ABEC
ABED
ABEF
ABF @
ABF2
ABF3
ABFS
ABF é
ABF8
ABF8
ABF8
ABF8
ABF8
ABF8
ABF8
ABF8
ABF8
ABFB
ABFC
ABFD
ABFF
A901
A903
A905
AR06
AT06
AP06
A906
AR06
A906
A906
AR06
A906
A906
AP06
A908
A209
AFOP
A90D
AP OF
A911
A913
AP1LS
A917
A919
A?1P
A91D
A?1F
A?21
A922
A924
A2

A928
A?28
A28
A%28
A928
A?28

CODE

4C 37 A4

4C 68 AF

68
68
85
48
85
68
85
68
85

20
98
18
65
85
90
E6
69

A2
2C
A2
86
Ao
84
AS
Ab
85
86
B1
Fo
CS
Fé
c8
c?
Do
Fo

39
3A
74
78

06

7A
74
02
7B

3A

00
o7
00
08
08
@7

o8
74
EB
@8
E4

22
F3
E9

A9

LINE

L128
L141

JRP
JHFP
PLA
FLA
STA
FLA
STA
FLA
5TA
FLA
STA

L1@ ;FRINT ERROR MESSAGE
L94 ;FRINT "SYNTAX ERROR’
3;RECOVER "GOSUBR’POINTERS FROM STACK
CURLIN ;LINE NUMBER LO
CURLIN+1 sLINE # HI
TXTPTR ;CHARGET FROGRAM FOINTER LO

TXTPTR+1 ;CHARGET FROGRAM FOINTER HI

PN E RN AN A SRR AR RR RN RS SR FRRHNN
; *PERFORM DATA COMMAND.

;#¥THIS IS FART OF THE "RETURN’ ROUTINE AND
;¥IS USED TO SEARCH FOR THE NEXT BASIC

; *GTATEMENT FOLLOWING A "DATA’ STATEMENT,
3 *THEREBY IGNORING THE DATA FOLLOWING THE
;s ¥*DATA STATEMENT.
PEEEENRARACR AN A RN AR RRBEAREARAENRRC R R R

L13®
L218

L137

JSR
TYA
cLC
ADC
STA
BCC
INC
RTS

L131 ;FIND NEXT BASIC STATEMENT
:GET OFFSET

TXTFTR ;ADD TO CHARGET FROGRAM FOINTER

TXTPTR

L137

TXTPTR+1

JEEEEFRRCRRLXAR RS XA R AR R B L AR FEREARER LS

; ¥*SCAN FOR NEXT RASIC STATEMENT OR LINE.
;#*THE SCAN FOR THE NEXT STATEMENT LOOKS FOR
;%A COLON SEFARATOR BYTE. THE SCAN FOR THE
s *NEXT BASIC LINE WHICH STARTS AT $A909

; ¥LLOOKS FOR A ZERD LINE TERMINATOR RYTE.

; #*ON COMFLETION OF THE ROUTINE THE Y

; *REGISTER CONTAINS AN OFFSET FROM THE

; *ADDRESS POINTER IN CHARGET.
PEEEERARERNANHEARAAASEERRFFEREFERXERRHNGN

L131
L?3

L133

LDX #$3A ;CHECK FOR : SEPARATOR
JRYT ¢2C

LDX H$00 ;END OF LINE TERMINATOR ZERO
STX CHARAC ;FUT IN SEARCH CHARACTER
LDY Hs$o0o

STY ENDCHR ;INITIALISE OFFSET TO ZERO
LDA ENDCHR

LDX CHARAC ;DESIRED CHARACTER?

STA CHARAC

STX ENDCHR

LDA (TXTFTR),Y ;GET CHARACTER

BEQ L137 ;IF END OF LINE THEN DONE
CMP ENDCHR

BEQ L137 ;IF END THEN DONE

INY ;PUMF POINTER

CMF H$22 ; CHECK FOR QUOTES

BNE 1133 ;IF NOT DO AGAIN

BEG L125 ;GET NEXT CHARACTER

R R R TR RE R R s R RAE 1 SR EE RS 1
;*FERFORM "IF' COMMAND.

s#THE EXFRESSION FOLLOWING THE "IF' IS FIRST
3 ¥*EVALUATED BY THE ROUTINE AT $ADYE, THE

p *RESULT OF THE EVALUATED EXFRESSION REING
;#*FLACED IN THE FLOATING ACCUMULATOR #1, THE



Loc

A928
A728
A?28
n928
A28
A28
A928
A728
A?28
A928
h928
A928
A928
A?28
A928
A?28
A928
A928
A928
A728
A928
A92B
A92E
A?30
A932
A934
A937
A939
A938B
A?3R
A938
A73e
A?3B
A?3PR
A93B
A?3R
A?38
A93R
A93B
A?38
A93E
A%40
A943
A945
A%48
AF4E
A948B
AP 4P
AP4B
AT 4P
A?40B
A?4R
A9 4R
A94P
A?4R
AP 4P
N748
A?4P
A94B
AP 4P
AP 4R

CODE

20
20

Fo
A9
20
AS
D®

29
Fo
20
BO
4C
4C

9E
79
89
05
a7
FF
61

UH]

99
BE
79
03
ne
ED

AD
(-1

AE

ne
09

AB
A7

Basic

LINE

; *EXPONENT VALUE IS ALSO FLACED IN THE

; *FROCESSOR ACCUMULATOR. IT THEN CHECKS THAT

; *THE FOLLOWING STATEMENT IS THE TOKEN FOR
+¥EITHER 'GOTO’ ($89) OR "THEN’ ($A7), IF

; *NOT THEN A SYNTAX ERROR IS GENERATED. IF

s ¥THE RESULT OF THE EVALUATION IS ZERO THEN

; #THE EXFONENT IN THE ACCUMULATOR IS SET TO

s ¥ZERO, IF THE ACCUMULATOR CONTAINS A ZERO

; *THEN THE CONDITION IS DEEMED FALSE AND

¢ *CONTROL PRANCHES TO THE NEXT LINE, BY ADDING
;#THE SCAN TO NEXT LINE OFFSET IN THE Y

; *INDEX REGISTER TO THE CONTENTS OF THE

; ¥CHARGET FOINTERS $7A-$7B. IF THE ACCUMULATOR
; ¥CONTENTS ARE NOT EQUAL TO ZERO THEN THE
;*CONDITION IS TRUE, AND THE STATEMENT

3 ¥FOLLOWING THE "IF’ IS EXECUTED, IF A 'GOTO’
;¥0OR A "THEN’ FOLLOWED BY A NUMBER, THEN THE
3#'GOTO" ROUTINE IS EXECUTED, OTHERWISE THE

; ¥*PASIC VARIABLES ARE ASSIGNED.

PR AR USRI AR R ANRAAEE RN LENH

IF JSR L256 :EVALUATE EXPRESSION
JSK CHRGOT ;GET LAST CHARACTER
CHP #$89 ;TEST FOR "GOTO’ TOKEN
PEQ L132 ;YES
LDA H$A7 ;TEST FOR 'THEN’ TOKEN
JSR L242 {GET IF TERM

L132 LDA FACEXP ;EXFRESSION TRUE
BNE L135 sND GOTO NEXT LINE

PEENEREERER RSN ARRE RIS F U A ERAEFUA RN EREEENE
; *FERFORM "REM’ COMMAND.
;¥THE ROUTINE TO PERFORM THE '"REM®™ COMMAND
;¥IS FART OF THE "IF’ ROUTINE AND IS THE
; ¥SAME AS THAT USED FOR A CONDITION FALSE,
;*¥IT SKIFS THE REST OF THE LINE PY SETTING
; *CHARGET POINTERS $7A-$7B TO THE START OF
;¥THE NEXT LINE BY ADDING TO THEIR CURRENT
; *CONTENTS THE SCAN TO NEXT LINE ($A909)
;#0FFSET IN THE Y. INDEX REGISTER.
PREEREERFLREXSERXRFUNEXXLLEVUHLENERR U B LSS
REM JSR L93 ;OFFSET TO NEXT LINE
BEQ L218 ;FOINT TO LAST CHARACTER
L135 JSR CHRGOT ;GET LAST CHARACTER
RCS L136 sNO DIGIT
JMF L1224 ;JUMF TO "GOTO"ROUTINE
L136 JAF L39 ;EXECUTE RASIC STATEMENT
R s s e e R e R
; *FERFORM "ON’ COMMAND.
;*THIS CHECKS THE VARIABLE TYFE AND EVALUATES
;#IT USING THE ROUTINE AT $B79E WHICH RETURNS
;*THE VALUE IN LOCATION $65 AND THE X. INDEX
; *REGISTER. IT THEN CHECKS WHETHER THE NEXT
7 COMMAND FOLLOWING THE "ON" IS A TOKEN
;#*FUR "GOTO’ ($89) OR 'GOSUB’ ($8D), IF 11
;IS NEITHER OF THESE THEN A "SYNTAX ERROR’
;#IG GENERATED. IT THEN GOES THROUGH A LOOF
s *WHICH FIRST DECREMENTS THE VALUE IN
+*LOCATION $465 THEN GETS THE FIRST LINE NUMBER
;¥CF0M THE L IST OF LINE NUMBERS FOLLOWING THE

;- 'GOTO / GOSUR’ EXFRESSION AND CHECKS FOR A COMMA

;*FOLLOWING IT. THIS LOOF IS THEN REFEATED,
s *DECREMENT $45 AND GETS THE NEXT LINE

45
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Loc

A94E
A94B
AP4B
AP4B
A74P
AP4B
AT 4R
AP4B
A74P
A74B
A94R
AP4E
AP4F
A951
A953
A?55
A957
A959
A7SR
A9SC
APSF
AP62
AP65
A?67
AP69
AP6A
AF6PR
A?6B
AP6E
A?6B
A76B
AP6B
A6P
AP6R
A?6E
A?6B
AP6P
496P
AP6E
AP6R
A76P
AP6R
AP 6P
A?6R
A96P
AP 6P
AP6P
AP6P
AP 6P
A?6D
AP 6F
A?71
A973
A975
a977
A?79
A97P
AP70h
A97F
A981
A?82

CODE

20
48
ce
Fo
ce
De
Cé
Do
68
4C
20
29
ce
Fo

60

A2

86

86
1]
E?
8%
AG

o
J

BO
AS
oA
26

9E

8D
04
a9
?1
65
04

EF
73
68
2C
EE

B?

A7
00
A9

LINE

-

; *NUMBER AND SO ON UNTIL EITHER THE VALUE IN
;¥$6% IS ZEROQ OR THE LINE NUMBERS ARE

; *EXHAUSTED. IF THE CONTENTS OF $45 REACH
;¥ZERO THEN THE NEXT LINE NUMBER TO BE
;*ACCESSED IS THE LINE TO WHICH FROGRAM

; *CONTROL IS TRANSFERRED. IF THE CONTENTS OF
;%465 IS NOT ZERO AND THERE ARE NO MORE LINE
; *NUMBERS THEN THE NEXT STATEMENT IS EXECUTED
: ¥BY DEFAULT.
JESEFNABERFEAXAXNXAERREXRXNFRLREXENNRERF RN

ON JSR L195 ;GET SINGLE BYTE FARAMETER
FHA ; SAVE ACCUMULATOR
CMF H$8D ; GOSUB. TOKEN
BEQ@ L145 s YES THEN JUMF NEXT
L138 CMP #3489 ;GOTO TOKEN
BNE L128 ;IF NO THEN SYNTAX ERROR
L145 DEC FACHO+3 ;DECREMENT FOINTER
BNE L1490 ;IF ZERO THEN EXIT LOOF
FLA ;RETRIEVE ACCUMULATOR
JAP L1066 ;EXECUTE COMMAND
L1460 JSR CHRGET sGET NEXT CHARACTEK
JSR L144 ;GET LINE NUMBER
CMF H82C ;IS IT A COMMA?
BEQ L145 ; YES THEN DO AGAIN
FLA ;NO RESTORE ACCUMULATOR
L142 RTS ;AND RETURN

PEEENALLENIXRELEEENF VLN ZLNXREH XXX RFAXRS
;*GET FIXED POINT NUMRER FROM BASIC.
;0N ENTRY TO THUS ROUTINE THE ACCUMULATOR
;*HOLD THE VALUE FREVIOUSLY READ BY CHARGET
; ¥FROM THE PASIC FROGRAM, IF THIS IS NON
; *NUMERIC THEN THE ROUTINE EXITS. THE ASCII
;#*VALUE SO ORTAINED IS CONVERTED INTO A
;s *NUMERIC VALUE BY SURTRACTING $2F, THE
3 *NUMBER IS FLACED IN LOCATION $07. THE
; *CONTENTS OF $07 IS ADDED TO THE CONTENTS
;0F LOCATIONS ¢14-415,  BOTH OF WHICH ARE
;*INITIALLY SET TO ZERO. THE NEXT CHARACTER
;¥I6 THEN OBRTAINED FROM PASIC AND THE ROUTINE
; *REFEATED, THIS TIME THE CONTENTS OF
;*LLOCATIONS €14-¢15 ARE MULTIFLIED BY 1@
; #USING A SERIES OF SHIFTS AND ROTATIONS.
;*THIS FROCESS IS REFEATED UNTIL A NON
; #*NUMERIC VALUE IS OBTAINED FROM RASIC. THIS
s *THEN LEAVES THE INTEGER VALUE IN LOCATIONS
;*#$14-%15 AND THE CHARGOT FOINTER $7A-$7B
;*FOINTING TO THE NEXT CHARACTER IN PASIC.
AR R LR P R T R P R R L
L144 LDX H$00 ; CLEAR NUMERIC

STX LINNUM ; VALUE STORAGE

STX LINNUM+1 ; LOCATIONS
L31 RBCS L142 ;sEXIT IF CARRY SET

SBC W$2F ;CONVERT TO NUMERIC PY -$2F
STA CHARAC :SAVE IN SEARCH CHARACTER LOC
LDA LINNUM+1

STA INDEX ;FUT INTO UTILITY AREA

CMF H$19

BCS L138 ;4 $19 THEN SYNTAX ERROR

L.DA LINNUM sAULTIFLY BY 10

ASL A
ROL INDEX



Basic 47

LOC  COOE LINE l

A984 OA ASL A

A985 26 22 ROL INDEX

A987 65 14 ADC LINNUM

A?89 85 14 STA LINNUM

A98B A5 22 LDA INDEX

A98D 65 15 ADC LINNUM+1

A98F 85 15 STA LINNUM+1

A991 66 14 ASL LINNUM

A993 26 15 ROL LINNUM+1

A995 AS 14 LDA LINNUR

A997 65 @7 ADC CHARAC

A999 B85 14 STA LINNUA

A998 90 @2 BCC L147 ; IF CARRY THEN BUMF MSB
A99D E6 15 INC LINNUM+1

A99F 20 73 06 L147  JSRK CHRGET ;GET NEXT CHARACTER
APA2  4C 71 A9 JNF L 31 ;D0 AGAIN

A9AS -END

APAS -LIB B4

AAS PEEEERNFEENLAEERNSHF XN ENLULCEXERERFRR LS

A9AS ; *FERFORM "LET" FUNCTION.

APAS ;*THE VARIABLE DEFINED IN THE 'LET’ STATEMENT
A9AS ;¥IS FIRST SEARCHED FOR AMONGST EXISTING

APAS ;*EASIC VARIABLES USING THE ROUTINE AT spese,
A9AS ;¥IF IT DOES NOT YET EXIST THEN IT IS SET UF.
A9AS ; *THE VARIABLE FOINTER ADDRESS IS STORED IN
A9AS 1 #LOCATIONS $49-$4A. THE ROUTINE THEN CHECKS
A9AS ;FOR AN = SIGN (CHARACTER VALUE $B2) IF

APAS ;¥THIS IS NOT FOUND THEN A SYNTAX ERROR IS
A?AS ; *GENERATED. THE VALUE, STRING OR EXFRESSION
A9AS ;*FOLLOWING THE EQUALS SIGN IS THEN EVALUATED
APAG ;¥AND ASSIGNED TO THE CORRESFONDING VARIABLE
A9AS ;*FOINTED TO BY LOCATIONS $49-$4A. THE

APAS ;“FOLLOWING ARE THE START OF THE ROUTINES WHICH
A9AS ;*ASSIGN THE DIFFERENT VARIAPLE TYFES:

N9AS ;¥ $A9C4 -~ ASSIGN INTEGER VARIABLES

AFAS ;% $A9D6 - ASSIGN FLOATING FOINT VARIARLES
APAS 7% $AAZC - ASSIGN STRINGS EXCEFT:

AZAS ;¥ $A9D9 - ASSIGN TI¢

APAS ;*THE ROUTINE WHICH ASSIGNS TI$ USES A ROUTINE
AYAS ;AT $AALID WHICH ADDS AN ASCII DIGIT TO THE
APAS ; *CONTENTS OF FLOATING ACCUMULATOR #1, THE
APAS ;#DIGIT IS FOINTED TO BY $22)Y.

APAS AR SRR RS AR T2 R s R E P E R

AYAS 20 BB PO Li46  JSR L3295 ;LOOK FOR VARIABLE

APAB B3 49 STA FORFNT ;SAVE IN FOR/NEXT VARIABLE FOINTERS
ATAA B4 4A STY FORFNT+1

APAC A9 B2 LDA HeR2 ;CHECK FOR "=" CHARACTER
A9AE 20 FF AE JSR L242 ;CHECK ON CHARACTER

APB1  AD GE LDA INTFLG ;SAVE NUMERIC TYFE FLAG $80=INTEGER
A9R3 48 FHA ;$00=FLLOATING FOINT

A9B4 A5 0D LDA VALTYF ;SAVE TYFE FLAG $FF= STRING
A9R6 48 FHA ; $00=NUMERIC

A9B7 20 9E AD JSR L256 ;EVALUATE EXFRESSION
A9RA 68 FLA

ARE  2A ROL A

A9BC 20 90 AD JSR L312 s CHECK TYFE

APEF DO 18 BENE L151 ;STRING VALUE ASSIGNMENT
AYC1 68 FLA

APC2 10 12 1.89 BFL L238 ; TRANSFER FAC TO VARIABLE
A9C4

H
A9C4 ; INTEGER VALUE ASSIGNMENT
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LOC  CODE LINE

A9C4 ;

A9C4 20 1B BC JSR L518 ;ROUND FACH1

A9C7 26 BF B1 JSR L452 ;CHANGE TO INTEGER

AFCA AG 00 LDY H$@®

AFCC  AS 64 LDA FACHO+2 }GET VALUE LSB

AFCE 91 49 STA (FORPNT),Y jAND STORE IN VARIABLE
A9D® C8 INY

AP01 AS 45 LDA FACHO+3 ;GET QALUE MSB

A7D3 91 49 STA (FORPNT),Y ;AND STORE IN VARIABLE +1
A9D5 60 RTS

A9DS :

A9D6 ;FLOATING FOINT VALUE ASSIGNMENT

A9D4 3

AYD6 4C DO BB L238  JHP L4687 ; TRANSFER FACH1 TO VARIABLE
A9D9 :

A9D9 ;ASSIGN VALUE TO STRING TI$

A9D9 '

APD9 48 L151  PLA

AFDA A4 4A L1560  LDY FORPNT+1 ;GET VARIABLE FOINTER MSE
ASDC CO BF CPY WSRF ;1S IT TI$

A9DE DO 4C BNE L1646 sNO

ATE® 20 A& Bé JSR L451 ; THEN DISCARD UNWANTED STRING
AYE3 C9 06 CHF H$06 ;1S STRING 6 CHARACTERS LONG
AYES DO 3D BNE L158 ;NO THEN ’ILLEGAL QUANTITY’ ERROR
APE7  AQ 00 LDY H$00 ;CLEAR VARIABLE STORES
AYE? B4 61 STY FACEXF

APER B4 &b STY FACSGN

AYED B4 71 L235  STY FRUFFT

ASEF 20 1D AA JSR L161 ;ADD ASCII DIGIT TO FAC H1
A9F2 20 E2 BA JSR L502 ;MULTIFLY FAC H1 BY 16
AFFS E6 71 INC FRUFFT ; INCREMENT POINTER TO NEXT DIGIT
A9F7 A4 71 LDY FRUFFT

A9F9 20 1D AA JSR L161 ;ADD ASCII DIGIT TO FAC H1
A9FC 20 oC BC JSR L5164 sCOFY FAC H1 TO FAC #2
AYFF  AA TAX

hAR® FO 05 PEQ L163 ;18 IT ZERO

ANG2  EB INX

ARG  BA TXA

AAG4 20 ED BA JSK L159 ;FACHL = FACH1+FACH2

ARR7 A4 71 L163  LDY FBUFFT ; INCREMENT DIGIT COUNTER
AARY (8 INY

AAGA CO 06 CPY H$06 ;18 IT 6 DIGITS?

AAGC DO DF BNE L235 ;NO THEN DO NEXT DIGIT
AAGE 20 E2 PA JSK 1.502 ;FAC H1 = FAC #1 = 1@

AALL 20 9B BC JSR L526 ;CONVERT FLOATING TO FIXED
AAL4 AL b4 LDX FACHO+2 ;FUT TIME IN VARIABLES
AALS A4 63 LDY FACHO+1

AALB A5 65 LDA FACHO+3

AALA  4C DB FF JHP L627 ;BET TIME

AALD ;

AALD ;ADD ASCII DIGIT TO FAC W1

AALD ;

AALD  B1 22 L161  LDA (INDEX),Y  ;GET DIGIT

AALF 20 B8O 00 JSK CHRGOT+?  ;CHARGET CHARACTER CHECK
AA22 90 03 BCC L157

AA24  4C 48 B2 L1S58  JMP L363 ; "ILLEGAL QUANTITY’ ERROR
AA27  E9 2F L157  SBC H$2F :CHANGE FROM ASCII TO HEX
AA29  4C 7E BD JOF LS53 ;GET ASCII DIGIT INTO FAC H1
AA2C ;

AAZC }ASSIGN STRING VARIABLE

AAZC :



LOC

AA2C
AAZE
AA3S
AA32
AA34
AN3L
AA3?7
AA39
AA3PR
AA3D
AA3F
ANS1L
AA4Z
AA4S
AA4L7
AA4LD
AA4R
AA4D
AALF
AAS2
AAS4
AASH
AASY
AASR
AASD
AASF
AA61
AAbG4
AAbLS
AALB
AALA
AALC
AAGF
AA71
AA73
AA7S
AA76
AA78
AAZA
AA7R
AA7D
AAZF
AABS
ANBO
AABO
AABO
AABO
ANBO
AABO
nABO
AABY
AABJ
AABS
ANBS
AABS
ANBS
AhBS
AABS
ANBS
AABA
AABS

CODE

nd
B1
CS
90
Do
88
B1
cS
90
A4
C4
90
D®
AS
(]
BO
AS
A4
4C
Ad
B1
20
AS
A4
85
84
29
A9
Ad
85
84
20
Ad
B1
91
cs8
B1
9?1
cs8
B1
?1
69

20

4C

82

34
i7
07

b4
33
oE
65
2E
e8
eD
64
2D
o7
64
65
68 AA
(-1
b4
75 B4
50
51
6F
70
74 B6
61
00
59
51
DB B6
09
59
49

50

49

50

49

86 AA
BS AR

Basic 49

LINE

1.166 LDY Hé02 ;SET STRING ADDRESS FOINTER
LDA (FACHO+2),Y ;GET STRING ADDRESS HI
CAF FRETOF+1 ;COMFARE WITH STRING START
eCC L.17¢ s IF LESS THEN STRING IN FROGRAM
ENE L1355 ;CHECK FOR START OF VARIABLES
DEY
LDA (FACHD+2),Y ;GET STRING ADDRESS LO
CMF FRETOF ;COMFARE WITH STRING START LO
BCC L1790 ;STRING IN FROGRAM

L1355 LDY FACHO+3 ;CHECK FOR START OF VARIABLES
CFY VARTAB+1
BCC L1760 ;IF SMALLER, THEN IN FROGRAM
ENE L169 ;OTHERWISE CHECK STRING LENGTH
LDA FACHO+2 ;START OF VARS LSB
CMF VARTABR
BCS L1469 ;IF = THEN CHECK STRING LENGTH

L1760  LDA FACHO+2

LDY FACHO+3

JRF L171 ;SAVE TO VARIABLES
L169  LDY H$00

LDA (FACHO+2),Y

JSR L304 ;CALCULATE STRING VECTOR

LDA BASTMF+S

LDY BASTMP+6

STA ARISGN

STY FACOV

JSR L4360 ;BUILD STRING INTO MEMORY

LDA H$41

LDY #$00
L171  STA BASTHF+5

STY PASTHF+6

JSR L436 ;CLEAN DESCRIFTOR STACK

LDY #$00

LDA (BASTMF+5),Y ;LENGTH

STA (FORPNT),Y ;TO VARIABLE

INY sPOINT TO NEXT

LDA (PASTMF+5),Y ;LOW ADDRESS

STA (FORPNT),Y ;T0 VARIABLE

INY ;FOINT TO NEXT

LDA (BASTMF+5),Y ;HIGH ADDRESS

STA (FORFNT),Y ;T0 VARIABLE

RTS
RN EEA AR R KRB R AT AN LUNEENEE R AR B ERR
; *PERFORM "PRINTH’ COMMAND.
;*THIS CONSISTS OF JUST A SUBROUTINE CALL
;#TO $AAB4 TO FERFORM THE ’CMD’ OPERATION
;AND A JUMF TO $ABBS THE END OF THE ’INFUTH’
;*ROUTINE, THIS RESTORES THE DEFAULT 1/0
;#AND SETS LOCATION $13 TO ZERO.
;§*&*ﬁ**%ﬁ*ﬁi********ﬁ**§§§§§§§§§§§§§§§§§
FRINTH JSR L172 ;D0 CMD COMMAND

JNF L2069 ;7O INFUTH ROUTINE
,§§*§§§*§§§§*§§§¥§§§§§§§§*§§§*§§§§§§*%§§§
; *FERFORM "CAD’ COMMAND.
;*THE FARAMETER FOLLOWING THE ’CMD’ COMMAND
;IS EVALUATED BY THE ROUTINE AT $R79E WHICH
;*GETS A SINGLE BYTE PARAMETER, THE RESULT
;#1S STORED IN THE X. INDEX REGISTER. THE
;*0UTFUT DEVICE IS THEN SET USING THIS VALUE
;*BY THE ROUTINE WITH VECTOR ADDRESS $FFC9
}¥AND ’FRINT’ PERFORAED,
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LOC  CODE LINE

AABS EEERE RIS 22 22 L R I PR P PR P )

AABS 20 9E B7 L172  JSR L19S5 ; INFUT BYTE FARAMETER
AABY? F@é 5 BEQ L176

AABR A9 2C LDA #$2C ;CHARACTER VALUE FOR COMMA
AABD 20 FF AE JSR L242 ;CHECK IF conma

AA90 68 L176  FHF

AA?1 B6 13 STX INFRAT ;SET CURRENT I/0 DEVICE NUMBER
AA93 26 18 E1l JER L44 ;SET OUTFUT DEVICE

AA96 28 FLP

AA97 4AC A® AA JAF L1960 ;FERFORM "FRINT' COMMAND
ANFA PEEENEAEERENARE AR R RN R R CRARANE RS RE R RS

AAYA 3 *FERFORM "FRINT® COMMAND.

AA9A s #*THERE ARE FOUR DIFFERENT ROUTES WHICH CAN

AATA ;¥BE TAKEN BY THE "FRINT’ ROUTINE AND THESE

AA%A 3 *DEFEND ON THE CHARACTER OR CORMMAND FOLLOWING
AATA 3¥THE FRINT COMMAND, THESE CAN PE ONE OF -

AAYA ;" TABC", "SPC(’, COMMA, OR SEMICOLON.

AA9A 3 *INTERESTING SUBRROUTINES WITHIN THE MAIN

AA%A ; ¥"PRINT’ ROUTINE ARE:

AAYA ;% 3AAA4 TEST FOR "TAR(’, BRANCH IF FOUND

ANYA 7€ $AAAB TEST FOR 'SFC(’, BRANCH IF FOUND

AAYA 3¥  SAAAD TEST FOR COMMA, BRANCH IF FOUND

AAPA ;¥ $AABL TEST FOR SEMICOLON, BRANCH IF FOUND
AAYA ;¥  $AABC FRINT NUMERAL AFTER CONVERTING TO ASCII
AA%A ;%  $AAD7 FRINT CR OR CRLF

AATA ;¥  $AA9A FRINT STRING

AAYA ;#IT SHOULD BE NOTED THAT THE OUTFUT DEVICE

AATA ;*NUMBER IS STORED IN LOCATION $13. ON

AA%A ; *COMFLETION THE BUFFER IS RESET AND LOCATION
AATA ;40200 IS SET TO $06, .X IS $FF AND .Y IS $el.
AA9A PEFEARSEXCRFRARARAESRE RN AR LR R R X R RN R RN xR

AATA 20 21 AR L178  JSKR L22 ;FRINT STRING FROM Y.A.
AASD 20 79 ¢0 L186  JSR CHRGOT ;GET LAST CHARACTER

AAAD  FO 33 L1990  PEQ L48 ;IF ZERO DO CARRIAGE RETURN
AAA2  FO 43 Lig8® PEG L191 ;EXIT TO SYNTAX ERROR

AAA4  C9 A3 CHF H$A3 ;CHECK FOR "TAR(" CODE

AAAL FO 50 BEQ L193 ;DO TAR

AAAB  C? Aéb CMF H$AL ;CHECK FOR "SFC(’ CODE

AAAA 18 CLC ;SET SFC FLAG

ARAR. FO 4B BEQ L193 ;DO SFC

ANAD  C9 2C CMP H$2C ;CHECK FOR 7, °

AAAF  FO 37 BEQ L182 ;OUTFUT AND GET NEXT CHARACTER
AARL C9 3B CMF H$3R ;CHECK FOR ' ;”

AAR3Z  FO GE BEQ L2060 ;GET NEXT CHARACTER AND CONTINUE
AARS 20 9E AD JSR L2564 ;EVALUATE EXFRESSION

AAEB 24 0D BIT VALTYF ;FLAG

ANBA 30 DE BMI 1178 ;FRINT STRING FROM Y.A.
AARC 26 DD BD JSR LG56 ; CHANGE FACH1 TO ASCII STRING
AARF 20 87 B4 JSR L440 ;SET UF STRING PARAMETERS
AAC2 20 21 AR JSR L22 ;FOINT TO STRING

ANCS 20 3R AR JSR L201 ;OUTFUT SFACE CHARACTER
AAC8 Do D3 BNE L186 ; IF NOT END CONTINUE

AACA A9 00 L199  LDA Hsee ;SET INFUT BUFFER TO

AACC 9D 00 02 STA BUF,X ; TERMINATE WITH $00

ANCF A2 FF LDX WS$FF ;SET X. TO $FF

AAD1 A0 01 LDY #¢01 ;SET Y. TO o1

AAD3 AT 13 L.DA INFRMT ;GET QUTFUT DEVICE NUMBER
AADS DO 10 ENE L191 ; IF NOT ZERO THEN EXIT

AAD7 A% @D L48 LDA H$eD ; CARRIAGE RETURN CHARACTER
AADY? 20 47 AR JSR L18 ; OUTFUT

AADC 24 13 BIT INFRAT ;TEST LOGICAL FILE W
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Loc  Cooe LINE

AADE 19 @5 BFL L17 ;IF GREATER THAN 128 NO LINE FEED
AAE® A% 0A LDA #$0A ;CHARACTER FOR LINE FEED
AAE2 20 47 AB JSR L18 ; OUTFUT

AAES 49 FF L17 EOR W$FF

AAE7 60 L191 RTS sEXIT

AAEB H

AAEB ;DECIMAL TARULATOR

AAEB H

AAEB 38 L182  SEC ;SET FLAG FOR GET CURSOR
ANE? 20 FO FF JSR L8e8 ;GET CURSOR FOSITION

AAEC 98 TYA ;FUT COLUMN H IN .A

AAED 38 SEC

AAEE E? ©A L184 SBC H36A ; SUBRTRACT 10

AAFQ® BO FC BCS L184

AAF2 49 FF EOR HS$FF ; CHECK NOT NEGATIVE

AAF4 69 01 ADC #Hseol ;ADD ONE

AAFS6 D& 16 ENE L183 ; JUMF INTO TAR

AAF8 Rt I a e I T T

AAFB ;*FERFORA "TAB(® OR "SFC(’' COMMAND.

AAF 8 ; #*WHICH COMMAND IS FERFORMED BY THIS ROUTINE

AAF8 3 *DEFENDS ON THE STATE OF THE CARRY FLAG,

AAF8 ;#IF CARRY =1 THEN A "TAB’ AND IF CARRY

AAF8 3=6 THEN A "SFC’ COMMAND IS FERFORMED. THE

AAF8 ; *ROUTINE GETS THE CURRENT CURSOR FOSITION

AAFB ;*WHICH IT FLACES IN LOCATION $69 AND THEN

AAFB ; *COMPARES IT WITH THE BYTE VALUE FOLLOWING

AAFB ;*THE COMMAND. IF THE VALUE IS LESS THAN THE

AAFB ;*FOSITION THEN THE ROUTINE GETS THE NEXT

AAFB ; *CHARACTER AND EXITS. IF LARGER THEN THE

AAF8 ;*ROUTINE FILLS IN THE REQUIRED NUMBER OF

AAF8 ;¥SFACES. THE SFC COMMAND VARIES FROM THE

AAF8 ;*TAR IN THAT IT DOES NOT DO A COMFARISON

AAFB ;*AND SURTRACTION FROM CURRENT CURSOR

AAFB ; *FOSITION.

AAF8 PEERENE AN ENAFXERR SRS RE RN SRS RERRNR AR

AAF8 @8 L193  FHP ;SAVE FLAG

AAF9? 38 SEC

AAFA 20 FO FF JSR LBe8 ;GET CURSOR FOSITION

AAFD 84 9 STY TRMFOS ;STORE IN TAR COLUMN FOINTER
AAFF 20 9B B7 JSR L446 ;GET BYTE VALUE

ARO2 C9? 29 CMP #$29 ;CHECK FOR CLOSING BRACKET
ARG4 DO 59 ENE L2046 ; IF NOT THEN SYNTAX ERROR
ARGS 28 FLF ;RETRIEVE FLAG

ABG7 90 06 BCC L194 ; JUNF FOR "SFCC(’

ARO? BA TXA ;FUT TAB VALUE IN ACCUMULATOR
ABGA ES 09 SeC TRMFOS ;SUBTRACT FROM CURSOR FOSITION
AROC 90 65 BCC L2060 ;IF LESS THEN EXIT

ARGE AA L183 TAX ;FUT DIFFERENCE IN .X

AROF EB L194 INX

AR10 CA L197  DEX ;DECREMENT .X FOR SFACE OUTFUT LOOF
ABR11 D@ 06 BENE L185 ;IF X NOT ZERO THEN ANOTHER SFACE
AR13 20 73 00 L2060  JSR CHRGET ;GET NEXT CHARACTER

ARL6  4C A2 AA JAF L18e ;AND RETURN TO "FRINT’ ROUTINE
AR19 20 3B AP L185  JSR L2601 ;OUTFUT SFACE CHARACTER
ARLIC DO F2 BNE L197 DO AGAIN

AR1E PEREEN AL S EFAERRF AN B M A A AN AR RS H RN

ARLE 3 *FRINT STRING FROM MEMORY.

AR1E ;*THE STARTING ADDRESS OF THE STRING TO PE

ARLE ; *FRINTED IS STORED IN THE ACCUMULATOR (LOW

AB1E ; *ORDER PYTE) AND THE Y INDEX REGISTER (HIGH

AR1E ;*ORDER BYTE) FRIOR TO ENTRY OF THIS ROUTINE.
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Loc CODE LINE

ABLE ; *CONSECUTIVE CHARACTERS ARE THEN FRINTED

ABLE ; *THE OUTFUT DEVICE UNTIL A ZERO TERMINATOR

ARLE ;*BYTE IS ENCOUNTERED.

ABLE R e T

AR1E 20 87 B4 L198 JSR L4490 ;s SET UF STRING FARAMETERS
AR21 206 A6 B6 L22 JSR L451 ;DISCARD UNWANTED STRINGS
AR24  AA TAX ;SET STRING LENGTH

AR5 A® 09 LDY H$00 ;s INITIALISE STRING FOINTER
AR27 ES8 INX

AB28 CA L181 DEX ;DECREMENT LOOF COUNTER
AR29 Fo BC BEQ L191 ;END OF STRING THEN EXIT
AB2B B1 22 LDA (INDEX),Y ;GET STRING CHARACTER

ARZD 26 47 B JSR L18 ;sOUTFUT A CHARACTER

AR3® (8 INY ;BUMP FOINTER

AR31 C9 @D CHF HéOD ;CHECK FOR CARRIAGE RETURN
AB33 DO F3 BNE L181 ;NO THEN DO NEXT CHARACTER
AR35S 20 ES AA JSR L17 ; INVERT CODE WITH "EOR HSFF’
AR38 4C 28 AR JMF L1811 ;AND CONTINUE WITH NEXT CHARACTER
AR3R PEEEEAAAAFENEAAANNAANANNAFANANERNN IS LSRR

AB3B ; *FRINT SINGLE FORMAT CHARACTER.

AR3B ; #*THE FORMAT CHARACTER IS EITHER A CURSOR

AR3B 3 *RIGHT OR A SPACE DEFENDING ON THE CONTENTS
AR3R ;X%0F LOCATION ¢13, IF ZERO THEN CURSOR RIGHT
ABR3B ; *OTHERWISE SFACE.

AR3R PRE N ENA AN RA VRN HA UM CHAANENNINNARNERNS

ABIR A5 13 L2091 LDA INPRMT ;GET CHARACTER TYFE FLAG
AR3D FO o3 BEQ L189 ;BRANCH IF CURSOR RIGHT
ABR3F A9 20 LDA #$20 ;SET SPACE CHARACTER

AR41  2C .BYT $2C 3 SKIF NEXT

AB42 A9 1D L189 LDA #$1D ;SET CURSOR RIGHT CHARACTER
AR44 2C -BYT $2C ;s SKIF NEXT

ARAS A9 3F L262  LDA H$3F ;SET "7 CHARACTER

AR47 28 oC E1 Lis JSR L619 ;OUTFUT CHARACTER

AR4A 29 FF AND H$FF ;SET FLAG

AR4C 60 RTS

AR4D PFEFEEEFRENEAENAARCREERRER LR RRREXERERS

ARAD ; *HANDLE PAD INFUT DATA.

AB4D ; *ERROR MESSAGES FOR "INFUT’, "GET"™ AND 'READ'
ARA4D ; ¥ARE GENERATED BY THIS ROUTINE. ON ENTRY

ARA4D ;#LOCATION $11 INDICATES THE COMMAND CALLING
AR4D ;%#THIS ROUTINE, $0@ = '"INFUT’, $40="GET’

ABA4D 3 #AND $98="READ’. "INFUT' CAN GENERATE ONE OF
ARAD ;#TWO ERRORS, IF A FILE IS OFEN THEN A "FILE
AR4D ;*DATA’ ERROR IS GENERATED, IF FILES ARE

AR4D ;*CLOSED THEN °7REDO FROM START’ IS FRINTED

AR4D ;ON THE OUTFUT DEVICE AND THE CHARGET

ARA4D ;“FOINTERS $7A-$7B ARE LOADED WITH THE START
AR4D ; *ADDRESS OF THE PREVIOUS LINE.

AR4D PEAEEARS A ERRERNNEAAERNNLERXERNLXRENR LN

AR4D  AS 11 L19 LDA INPFLG ;GET MESSAGE TYFE FLAG
AR4F  FO 11 REQ L196 ;DO TINFUT”

ABRSL 30 04 BMI L2490 ;D0 "READ’

ABG3  AO FF LDY HS$FF

ABRSS DO @4 BNE L2035 ;DO "GET’

ABRG7 ;

AES; ; "READ’ ERROR HANDLER

ARS ;

ARS7  AS 3F L240 LDA DATLIN ;GET CURRENT DATA LINE #H LSEB
ALG? A4 40 LDY DATLIN+1 ; MSR

ARSR .

ARSE ;"GET’ ERROR HANDLER



Loc

ARSP
ARSE
ARSD
APSF
AR62
AR62
ARL2
AR62
ARG 4
AR6S
AR48
AR 6R
AR&D
AR6F
AR72
AR74
AR76
APR.78
AB7A
AR7B
AB7B
AR7B
AR7E
AR78
AR78
AR.7P
AR7B
AR.7P
AR7R
ABR7P
AB7R
AR7R
AR7B
AR.7P
AB7B
AR7B
AR7B
AR7P
ABR7B
ABR7R
AB7R
AR7P
AR7E
APR7E
ARBO
ARB2
ABBS
AP88
ARBA
ABBD
ARSF
AR92
ABY4
AR96
AR98
AR9R
AR9D
APAO
ARA2
APA4
ARAS

CODE

85
84
4C

AS
Fo
A2
4C
A?
A
20
AS
A4
85
84
69

20
Cce
Do
20
20
A9
29
86
20
A2
AQ
A9
8D
A9
20
Ab
D@
69

39
JA
o8

13
05
18
37
ec
AD
1E

3E
70
8

As
23
10
73
9E
2c
FF
13
1E
01
02
00
o1
40
oF
13
13

AF

A4

AR

B3

00
B?7
AE

El

AC

LINE

(]

205

196

L204

; #OR

" INFUT”

STA

STY CURLIN#+1

JnF

LDA
REQ
LDX
JHF
LDA
LDY
JSR
LDA
LDY
STA
STY
RTS

-END

CURLIN

L?4

ERROR HANDLER

INFRMT
L2904
Hé18
Lio

Heoc
R$AD
L198
oLDTXT
OLDTXT+1
TXTFTR
TXTETR+1

.LIB BS
PR AN EA AR RN AN EENAANNEERRCEA AR NS

; *FERFORM "GET’ COMMAND.

; *CHECKS ARE FIRST MADE BY THE ROUTINE TO
;*DETERMINE THE FROGRAM MODE, DIRECT OR

; *FROGRAM, AND WHETHER THE COMMAND 1S ’GET’

"GETH" .

Basic 53

;GET CURRENT BASIC LINE H LSPE
;MSRe
;D0 SYNTAX ERROR

;GET INFUT DEVICE H
; IF KEYROARD THEN JUAF
;SET ERROR MESSAGE #
;OUTFUT ERROR MESSAGE
;SET FOINTERS TO MESSAGE
; "REDO FROM START’
;OUTFUT STRING
;GET FROGRAM FOINTERS LSPB
; MSE
;SAVE IN CHARGET POINTERS LSP
; SR

IF THE COMMAND IS 'GETH’ THEN

;#IT INFUTS THE FILE NUMBER, CHECKS THAT A
; *COMMA IS FRESENT AND SETS THE REQUIRED
:#*DEVICE FOR INFUT.
;*#1S SET UF TO ACCEFT JUST A SINGLE CHARACTER,
;*THE BPUFFER PEING FILLED WITH A NULL PYTE.

; *THE ACCUMULATOR IS LOADED WITH $40 AND

; *THE FROGRAM JUMFS TO THE GET CHARACTER
;#FROM INFUT DEVICE SUBROUTINE WITHIN THE

; *FERFORM "READ” ROUTINE, THE ENTRY ADDRESS
THIS ROUTINE FIRST STORES THE

; *ACCUMULATOR IN LOCATION $11 TO IDENTIFY
;*THAT IT IS A GET COMMAND. THE CHARACTER IS
;*THEN OBTAINED FROM THE INFUT DEVICE, THE

; *INFUT CHARACTER BEING STORED IN $0200.
PEERAESANESENNLANEREEREEF NG EER RN AR SR ¥ n

1518 $ACOF.

GET

JSR
CAF
BNE
JSR
JSK
LDA
JSR
STX
JSR
LDX
LDY
LDA
STA
LDA
JSR
L.DX
PNE
RTS

L450
H$23
L2e7
CHRGET
1195
H$2C
L242
INFRAT
L179
H301
H$02
H$0O
BUF+1
HE40
L219
INFRAT
L177

THE INFUT PUFFER $0200

;CHECK ON FROGRAM MODE
;CHECK FOR "#’ SIGN

;IF NOT 'GETW’ THEN JUMP
;GET NEXT CHARACTER

;GET RYTE VALUE
;1S IT A COMMA

;CHECK ON CHARACTER

;SET INFUT DEVICE FLAG
1GETS A CHARACTER

{SET FOINTERS FOR GET

; SET TO ONE BYTE BUFFER INPUT
;SET "GET” FLAG

; INFUT CHARACTER

;GET INFUT DEVICE NUMBER
jCLOSE I/0 CHANNELS

PRARN AR AF R AR CR AR EH AR AR C AR SRR RN X R EREES
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Loc

ARAS
ABADS
ABAS
ABAS
ABRAS
ABAS
ABRAJ
ABAS
ABASB
ABAA
ABAD
ARAF
ABR2
ABBS
ARR7
ABBA
ABRRC
ABBE
ABRBF
ABBF
ABRF
ABBF
AREF
ABBF
ABBF
ABBF
ARBF
ABBF
ABBF
ABBF
ARPF
ABC1
ABRC3
ARC6
ARCS8
ARCR
ABCE
ABD1
ARD3
ABDS
ARD?
ABDE
ABDD
AREQ
ARE2
ABE4
ABE7
ABEA
ARED
AREF
APF 1
ARF3
ABF 6
ABF9
ABFP
ABFD
ACoo
ACOJ
ACos
ACos
ACOS

CODE

20
A9
29
86
20
20
AS
20
A2
36
69

ce
Do
20
A9
20
20
290
A9
80
20
AS
Fo
20
29
Fo
20
4C
AD
Do
AS
Do
20
4C
AS
Dé
29
20
4C

9E
2c
FF
13
1E
CE
13
cc
00
13

B
BD
38
FF
21
A6
2¢
FF
F9
13
D
7
02
06
BS
F8
00
1€
13
E3
06
FE
13
06
45
k{3
60

B?7
AE

El
AB

FF

AE

AE
AR
B3

o1
AR

FF

AR
AB
92

A9
AB

AR
AP
AS

LINE

; *FERFORM "INPUTH® COMMAND.

3 ¥THIS GETS THE FILE NUMBER AND CHECKS FOR
;*¥A FOLLOWING COMMA, SETS THE INFUT DEVICE

s ¥AND JUMPS TO THE INFUT ROUTINE. HAVING

s *FERFORRED THE INFUT THE DEVICE IS TURNED
;*0FF AND LOCATION $13 IS SET TO ZERO.

PR NN NN NN AR AR R ARRRER AR XAAAXCNENXNFER
INFUTH JSR L195 ; INFUT BYTE PARAMETER

LDA H$2C ;LOAD COMMA CHARACTER INTO .A
JSR L242 sROUTINE TO CHECK FOR COMRA
STX INFRAMT ;SET INFUT DEVICE
JSR L179 ;GET A CHARACTER
JSR L212 ;FERFORM INFUT FUNCTION

L209 LDA INPRMT 3SET INFUT DEVICE

L177 JSR Lé&74 sCLEAR I/0 CHANNELS
LDX H$00
STX INFRAT ;SET INFUT DEVICE TO KEYBOARD
RTS

RN E A AR AN NN AN AR RN AR RR IR ARAEERRRKAH

3 *PERFORR " INPUT’ COMMAND.

3#THIS FIRST CHECKS FOR A QUOTATION MARK,
3%¥$22, AS THE NEXT CHARACTER FOLLOWING THE
3#7INFUT’ COMMAND. IF ONE IS FRESENT THEN THE
3 %*STRING WITHIN THE QUOTATION MARKS IS FRINTED
;#0ON THE OUTFUT DEVICE. THE INFUT BUFFER AT
;%$0200 IS SET UP TO ACCEPT UF TO 80 CHARACTEKRS
;*THE STATUS ST IS THEN TESTED (DERIVED FROM
$¥THE VALUE IN $13), AND THE ROUTINE BRANCHES
+#T0 THE INFUT LINE ROUTINE.
PEFEELAKCRCCERRERARF R AN RS R CRNER XX ERES
INFUT CHF H$22 ;ARE THERE QUOTES

BNE L212 ;NO
JSR L283 ;BET STRING IN FROGRAM
LDA H$3B ;SEMICOLON CHARACTER
JSK L242 ;CHECK FOR SEMICOLON
JSR L22 ;OUTFUT STRING
L212  JSK L4560 ;CHECK FOR DIRECT MODE
LDA H$2C ;COMMA CHARACTER
STA BUF-1 ;FUT IN BUFFER START
L213  JSKR L216 ;FROMPT FOR INFUT
LDA INFRMT ;GET OUTPUT DEVICE
BEQ L220 ; JUMF IF KEYRDARD
JSK L669 ;GET STATUS
AND H$02 ;CHECK FOR INFUT TIME OUT
PEQ L220 ;YES
JSR L2069 ;CLEAR CHANNELS AND RESET KEYBOARD
JMF L1360 ;OFFSET TO NEXT STATEMENT
L220  LDA BUF sGET FIRST CHARACTER OF BUFFER
BNE L221 ;D0 GET CHARACTER
LDA INPRMT ;GET DEVICE NUMBER
BNE L213 ;IF NOT KEYRDARD THEN JUMF
JSR L131 ;SCAN FOR NEXT STATEMENT
JNF L218 :OFFSET TO NEXT STATEMENT
L216  LDA INPRMT ;GET DEVICE NUMBER
BNE L215 s IF NOT KEYROARD
JSR L202 :0UTFUT ’?’ CHARACTER
JSR L1201 ;FRINT SFACE CHARACTER

L215  JMP L4 ;RECEIVE LINE INFUT
PEFEE AR RN AAAAAA AN AR ANCEREERRCREAR
; *FERFORM "READ’ COMMAND.

3%THIS ROUTINE IS SHARED BY BOTH 'GET' AND
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LOC  CODE LINE

ACO6 ;¥7INFUT’, THE THREE DIFFERENT FUNCTIONS ARE
ACO6 ;*DISTINGUISHED BY THE CONTENTS OF $11. THESE
ACO6 ; *UALUES ARE:

ACGS ;% "GET’ - $40

ACO6 ;> TINFUT? - $09

ACO6 ;% "READ’ - %98

nCos ; *THESE ROUTINES SCAN THE INFUT PUFFER OF DATA
ACOL ; *STATEMENTS FOR BLOCKS OF DATA. IN THE CASE
ACos ;#0F "GET' A PLOCK OF DATA IS DEFINED AS A

nCes ; *6INGLE CHARACTER. FOR "INFUT’ A TERMINATING
ACO6 1 *CARRIAGE RETURN DEFINES THE INFUT PLOCK,

ACBS ; *AND WITH "READ’ THE SEPARATING COMMA OR

ACGS +#END OF LINE MARKER FOR THE DATA STATEMENT

ACO6 :*FOINTED TO BY $41-$42 DEFINES THE DATA

ACO6 ; *BLOCK. THE BLOCK OF DATA FROM WHICHEVER

ACoS s #*SOURCE IS THEN ASSIGNED TO THE VARIABLE IN
ACo6 ;#THE COMMAND. OF THE ENTRY FOINTS WITHIN

ACOS ;#THIS ROUTINE THE FOLLOWING ARE INTERESTING:
ACOS ;¥ $ACGD - "INFUT’ ENTRY FOINT

ACo4 ;#  $ACOF - "GET" ENTRY POINT

ACoO6 ;%  $AC71 - ASSIGN STRING TO STRING VARIAPBLE
AL ;¥ $AC8BY - ASSIGN NUMERAL TO NUMERIC VARIABLE
AC0S 1%  $ACEB - USED PY READ TO SCAN FOR DATA

ACO6 I STATEMENTS

ACo6 3%  $ACDF - CHECKS FOR TERMINATING ZERO AT END
ACe6 P * OF BUFFER IF NOT FOUND FRINTS

ACOS o ¥ "EXTRA IGNORED’ UNLESS THERE IS AN
ACO4 i # ACTIVE FILE IN WHICH CASE NO WARNING
ACO6 o % IS GIVEN

ACO6 A6 41 READ  LDX DATFTR ;DATA STATEMENT FOINTER
ACeB A4 42 LDY DATPTR+1

ACGA A9 98 LDA #$98 ;SET "READ’ FLAG

AceCc 2C .BYT ¢2C

AC@D :

ACeD ;" INPUT” ENTRY FOINT

ACeD 3

ACOD A9 69 L221 LDA #%60 ;SET "INFUT’ FLAG

ACOF ;

ACOF ; 'GET” ENTRY FOINT

ACOF :

ACOF B85 11 L219  STA INFFLG ;STORE COMMAND FLAG

AC11 86 43 STX INFFTR ;SET INFUT VECTORS TO DATA
AC13 B4 44 STY INFFTR+1 ;ADDRESS FOINTERS

AC1S 2¢ 8B B® L211 JSR L325 ;LOCATE VARIABLE

AC18 B85 49 STA FORFNT ;SAVE LOCATION IN VARIAPLE
ACLA B84 4A STY FORFNT+1 ;FOINTERS

ACIC A5 7A LDA TXTFTR ;GET FROGRAM FOINTERS

ACIE A4 7B LDY TXTFTR+1

AC26 B89 4P STA PASTMF ;AND SAVE

AC22 84 4C STY PASTMF+1

AC24 A6 43 LDX INFFTR ;GET DATA ADDRESS FOINTERS AND
AC26 A4 44 LDY INFFTR+1

AC28 86 7A STX TXTFTR ;SAVE IN CHARGET FROGRAM FOINTERS
AC2A 84 7P STY TXTFTR+1

AC2C 20 79 o0 JSR CHRGOT ;GET LAST CHARACTER

AC2F DO 20 BNE L225 ;IF NOT LINE TERMINATOR ZERO THEN
AC31 24 11 BIT INFFLG ;18 IT "READ' OR ’"GET’
AC33 5@ eC BUC 1243 ;YES "GET’ THEN JUNF

AC35 20 24 E1 JSR L2106 ;GET A CHARACTER

AC38 8D 06 @2 STA BUF ;AND SAVE IN RUFFER
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Loc

AC3B
AC3D
AC3F
AC41
AC43
AC4S
AC47
AC4A
AC4D
AC4F
ACS1
ACS4
ACS6
ACS58
ACSA
ACSC
ACSD
ACSF
AC61
AC63
AC6S
AC&7
AC69
AC4R
AC6D
AC6F
AC71
AC71
AC71
AC71
AC72
AC74
AC76
AC78
AC7A
AC7C
AC7D
nCBe
ACB3
AC86
ACB?
ACs?
ACB9
ACs?
ACBC
ACBE
AC?1
AC94
ACY6
ACY8
AC?A
AC?D
ACPF
ACAL
ACAZ
ACAS
ACA?
ACA?
ACAR
ACAD
ACBO®

CODE

A2
Ao
Do
30
AG
Do
20
20
86
84
20
24
10
24
599
EB
86
A9
85
Fo
85
c9
Fé
A9
85
A9

i8
85
AS
A4
69
90
c8
20
20
20
4C

20
AS
20
20
Fo
co
Fo
4C
A5
A4
85
84
AS
A4
85
84
20
Fo

FF
o1
oC
75
13
3
45
F9
7A
78
73
oD
31
11
09

74
99
07
oC
07
22
07
3A
07
2C

08
74
7e
090
o1

8D
E2
DA
?1

F3
oE
c2
79
07
20
03
40
74

43
44
4B
4C

78
79
20

AR
AB

00

B4
B7
A9
AC

BeC

A%
00

AR

"1

LINE

L.DX
LDY
ENE
L243 BAI
LDA
BNE
JSR
L223 JSR
L227 STX
STY
L225 JSR
RIT
BFL
RIT
eve
INX
STX
LDA
STA
REQ
L222 STA
CHAF
REQ
LDA
STA
LDA

g3

cLC
STA
LDA
LDY
ADC
ecc
INY
L231 JSR
JSK
JSKR
Jmp

™ e e we
SR

(2%
L]

232 JSR
LDA

JSR

L228 JSR
BEQ

ChF

BEQ

JNF

L2346 LDA
LDY
STA
sTY
LDA
LDY
STA
STY
JSR
BEQ

ASSIGN STRING TO

HSFF
Hso1
L227
L239
INFRMT
L223
L202
L216
TXTFTR
TXTPTR+1
CHRGET
VALTYP
L232
INFFLG
L222

TXTPTR
Héeo
CHARAC
L229
CHARAC
H$22
L2390
H$3A
CHARAC
H$2C

ENDCHR
TXTFTR
TXTFTR+1
TTYS
L231

L188
L4555
L1560
L228

L5532
INTFLG
L8?
CHRGOT
L236
H$2C
L236
L1?
TXTFTR
TXTPTR+1
INFFTR
INFFTR+1
EASTHMF
BASTMP+1
TXTFTR
TXTFTR+1
CHRGOT
1.244

;SET BUFFER FOINTERS

;IF NOT TERMINATOR THEN

;SCAN FOR DATA STATEMENT

1GET DEVICE NUMPRER

;NOT KEYROARD

;OUTFUT 777

;OUTFUT SECOND *7°

;SET CHARGET FROGRAM FOINTERS
;TO BUFFER START

;GET NEXT CHARACTER

;TEST FOR STRING TYFE
;ASSIGN NUMERAL TO NUMERIC VARIABLE
;15 IT 'READ’ OR 'GET’
;YES "GET’ THEN JUMF

; INCREMENT CHARGET FROGRAM FOINTER LSP
sCLEAR SEARCH CHARACTER

+FLAG

; JUMF TO ASSIGN STRING VARIABLE ROUTINE
+STORE .A IN SEARCH CHARACTER FLAG

;IS IT A QUOTES CHARACTER

1 YES THEN JUMF

373" CHARACTER

;SAVE IN SEARCH CHARACTER FLAG

:SET .A TO ’,’ CHARACTER

STRING VARIABLE

;STORE .A IN SCAN QUOTES FLAG
;GET CHARGET FROGRAM FOINTERS

:IF CARRY SET INCREMENT

;IF $7A »$FF THEN INCREMENT
;FROGRAM FOINTER MSE IN .Y
;SET UF STRING

;SET FROGRAM FOINTER BACK

{ASSIGN VALUE TO STRING
;AND CONTINUE

TO NUMERIC VARIABLE

; TRANSFER STRING TO FAC #1
;GET NUMERIC TYFE

:PRING FACH1 TO VARIABLE
;GET LAST CHARACTER

;IF ZERO THEN END

;COMFARE WITH '~

;IF COMMA THEN JUMF

;OTHERWISE DO PAD INFUT ERROR
;GET CHARGET FROGRAM FOINTERS

;STORE IN INFUT VECTOR

;GET OLD PASIC FOINTERS
;AND STORE IN CHARGET FOINTERS

;GET LAST CHARACTER
;AND CHECK FOR TERMINATING ZERQ



Loc

AcCe2
ACBS
ACPS8
ACes
ACE8
ACES
ACBRB
ACeC
ACBD
ACBF
ACC1H
ACC2
ACC4
ACCé
ACC?7
ACCY
ACCB
ACCC
ACCE
ACCF
ACD1
ACD4
ACD?7
ACDSB
ACDA
ACDC
ACDF
ACDF
ACDF
ACDF
ACE1
ACE3
ACES
ACE?7
ACEA
ACEC
ACEE
ACF®
ACF2
ACF 4
ACFé6
ACF8
ACFB
ACFC
ACFC
ACFC
ACFC
ADOA
ADOB
ADOC
AD1C
AD1D
AD1E
AD1E
AD1E
ADLE
AD1E
ADLE
AD1E
AD1E
AD1E

CODE

20
4C

20
c8
AA
Do
A2
c8
e1
Fo
c8
B1
-]
ce
Bl
cs
85
20
20
AA
E®
Do
4C

AS
A4
Ab
ié
4C
AQ
Bl
Fe
AS
Do
A9
.1
4C
690

3F
oD
09
3F
eD
00

FD At
15 AC

06 A9

12

oD

76
6C

74
3F

7A

49
FB A8
79 oo

83
DC
91 AC

43
44
11
o3
27 a8
00
43
oe
13
07
FC
AC
1E AR

45

Basic 57
LINE

JSR L296 ;CHECK FOR COMMA
JAF L211 ;AND CONTINUE

SCAN FOR DATA STATEMENTS

L

239 JSR L131 ;SCAN FOR NEXT STATEMENT
INY
Tax
BNE L226 ;END OF LINE?
LDX #$eD ;SET ERROR MESSAGE FLAG
INY
LDA (TXTFTR),Y ;GET CHARACTER FROM DATA
BEQ L.249 ;IF @ THEN "0OUT OF DATA’ ERROK
INY
LDA (TXTPTR),Y ;GET NEXT CHARACTER FROM DATA
STA DATLIN ;SAVE CURRENT DATA LINE # LSB
INY
LDA (TXTFTR),Y ;GET CURRENT DATA LINE# AND
INY
STA DATLIN+1 ; SAVE MSE
L226 JSR L218 ;SCAN TO END OF STATEMENT
JSR CHRGOT 3GET LAST CHARACTER
TAX
CFX #$83 :IS IT "DATA’ COMRAND TOKEN
BNE L239 ;NO THEN LOOK AORE
JRFP L225 ; YES THEN READ DATA
;CHECK FOR TERMINATING ZERO
L244 LDA INFFTKR sGET INFUT VECTOR FOINTERS
LDY INPFTR+1
LDX INFFLG ;COMMAND TYFE FLAG
BFL L241 ;IF "READ’ OR ’'GET’ THEN BRANCH
JRFL72 s SAVE CURRENT DATA ADDRESS
L241 LDY #H$00 ;CLEAR FOINTER
LDA (INFFTR),Y ;GET INFUT
BEQ L246 ; IF ZERO THEN EXIT
LDA INFRAT ;GET I/0 FLAG
BNE L2446 ; IF NOT KEYROARD THEN END
LDA HS$FC ;SET UF ERROR MESSAGE FOINTERS
LDY H$AC ;7O MESSAGE "EXTRA IGNORED’
JAF L198 ;OUTFUT MESSAGE
L246 RTS

PEEEEFESAEENN SRR AN ENREA RSN N SR RREEER
; *ERROR MESSAGE DATA
PEASEE RS ARNCERER RN IR LRGSR A BN

.BYT "?EXTRA IGNORED’,CR,$00

.BYT "7?REDO FROM START’,CR,$09

R R R L R P R R R

; *FERFORM "NEXT® COMMAND.

;*THE FIRST FUNCTION OF THIS ROUTINE IS TO

; *CHECK FOR ANY VARIABLE NAME FOLLOWING THE

;¥ "NEXT’ COMMAND, IF THERE IS NONE THENM

; *LOCATIONS $49-%4A ARE SET TO ZERO. IF A

; *UARIABLE NAME FOLLOWS TH "NEXT'™ COMMAND THEN
*ITS LOCATION IS OBTAINED USING THE ROUTINE
;AT $ROBR, THIS RETURNS THE FOINTERS IN THE
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Loc

AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
ADLE
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
AD1E
ADIE
AD1E
AD20
AD22
AD24
AD27
AD29?
AD2P
ADZE
AD3o
AD32
AD3S
AD36
AD3?7
AD38
AD3A
AD3R
AD3D
AD3F
AD4®
AD42
AD4S
AD46
AD49
AD4R
AD4D
AD4F
ADS2
ADSS
ADS7
ADSA
ADSA
ADSE
ADSC
ADSF
AD61
AD64
AD&6
AD&9?
AD&PR.
ADGE
AD79

CODE

Do
Ao
Fe
20
85
84
20
Fo
A2
4C
9A
8A
18
69
48
69
85
68
Ad
20
BA
BD
85
AS
A4
20
20
o

20

BA
38
FD
Fo
BD
8%
BD
85
eD
a5
BD

04
09
83
8e
49
4A
8A
@5
A
37

04

(2}

24

o1
A2

99
66
49
46
67
Do
o1
5D

09
17
oF
39
10
3A
12
7A
11

BQ

A3

A4

BB
o1

B8
BB

ec

o1
o1
01
o1
o1

LINE

; *ACCUMULATOR (LOW ORDER ADDRESS BYTE) AND THE
;¥Y INDEX REGISTER (HIGH ORDER ADDRESS BYTE).
;*THESE VALUES ARE STORED IN THE VARIABLE
;*FOINTER $49-$4A. THE STACK IS THEN SEARCHED
;%FOR A MATCHING 'FOR' COMMAND, IF NO VARIABLE
;#16 SFECIFIED THEN THE LAST ENTERED 'FOR’

; *RETURN DATA IS USED, IF THERE IS NO MATCHING
;*RKETURN "FOR’ THEN A '?NEXT WITHOUT FOR

; *ERROR™ IS GENERATED. THE STEF VALUE IN
;¥FLOATING FOINT IS MOVED FROM THE STACK TO

; *FLOATING ACCUMULATOR #1 AND ADDED TO THE

s *UARIABLE FOINTED TO BY $49-$4A. THIS IS

s ¥COMFARED WITH THE "T0O" VALUE STORED IN THE

; ¥6TACK AND IF EQUAL EXITS FROM THE 'FOR -

s ¥NEXT’ LOOF. IF NOT EQUAL THEN THE RETURN
;*LINE NUMBER IS RESTORED IN $39-$3A AND THE

; *CHARGET FOINTERS $7A-$7P RESET FOR THE
;¥’FOR” ENTRY FOINT AND A WARM START TO BASIC
s *INITIATED.

NEXT BNE L247 ;DOES VARIABLE NAME FOLLOW

LDY H$00
PEQ L248
L247  JSK L325 ;LOCATE VARIABLE
L248  STA FORFNT 1 SAVE VARIABLE ADDRESS
STY FORFNT+1
JSK L@ +SCAN STACK FOR ’FOR-NEXT' LOOF
BEQ L245 sFOUND IT
LDX #sea ;FOINTER TO ERROR MESSAGE
L249  JNF L1@ ;OUTFUT ’NEXT WITHOUT FOR’ ERROR
L245  TXS :GET STACK FOINTER
TXA
CLC
ADC H$04 ;FOINT TO STEP VARIABLE IN STACK
FHA
ADC H$06 ;FOINT TO 'TO’ VARIABLE IN STACK
S5TA INDEX+2
FLA
LDY Hsel ;SET MSE MEMORY FOINTER TO STACK
JSR L1496 : TRANSFER VAR. FROM STACK TO FACH1
TSX ; TRANSFER STACK FOINTER TO .X
LDA BAD+9 X sAND GET SIGN
STA FACSGN ;STORE IN FACH1 SIGN
LDA FORENT sGET "FOR-NEXT’ VARIABLE FOINTERS
LDY FORFNT+1
JSK L46&9 ;FACH1 = FACH1 + FACH2(.A,.Y)
JSK L6067 : TRANSFER FACH1 TO VARIABLE
LDY H$01 }SET PNTR TO STACK FOR NEXT ROUTINE
JSK L316 ;COMFARE FACH1 TO "TO’ VALUE IN STACK
;POINTED TO BY VALUE IN LOCATION $24
TSX
SEC
SBC PAD+9,X
REQ L254
LDA PAD+15,X  ;GET CURRENT BASIC LINE NUMBER
STA CURLIN ;AND SAVE LSB i

LDA BAD+16 X

STA CURLIN+1 ; SAVE MSE

LDA BAD+18, X ;GET LOOF RETURN ADDRESS
STA TXTFTR ;AND SAVE LSE

LDA PAD+17 X



Basic 59

Loc CODE LINE

AD7?3 85 7B STA TXTFTR+1 ;AND SAVE MSE IN CHARGET FOINTERS
AD7S 4C AE A7 L2%¢ JAP L99 ;GOTO BASIC CONTROL L.OOP
AD78 R T s T D ]

AD78 ;#TYPE MISMATCH CHECK

AD78 RN ERHAR NN AN AN R R AN AN R A AR AR AR AR AR NRES

AD78 BA L254 TXA

AD79 69 11 ADC H$11 ;DELETE "FOR-NEXT’' FROM STACK
AD7B AA TAX

AD7C 9A TXS

AD7D 20 79 6@ JSR CHRGOT ;GET LAST CHARACTEKR

ADB® C9 2C CHFP H$2C ;IS IT A COMMA

AD82 DO F1 BNE L25@ ;NO THEN EXIT TO CONTROL LOOP
ADB4 20 73 00 JSR CHRGET ;GET NEXT CHARACTER

ADB7 20 24 AD JSR L247 ;D0 NEXT "NEXT’' VARIABLE
ADBA PEAR AR N AN AR RN AR ARA AR AAA XN ARK R R AR KA EEN

ADBA ;*GET TERM AND CHECK THAT IT IS NUMERIC

ADBA RARRK AR AN RN AR R AN AR RN KRR AA AR SR AR RN AAR

ADBA 206 9E AD L2583 JSR L256 ;s EVALUATE TERM

ADBD 18 L96 cLc

ADBE 24 BYT $24

ADBF 38 L9S SEC

AD9O 24 @D L312 BIT VALTYP ; TEST VARIABLE TYPE FLAG
AD?2 30 63 BAI L2257 ;BRANCH IF =127

AD?4 BQ @3 BCS L2585 ;G0 TO ERROR

ADZ6 60 L149 RTS

AD97? B8O FD 1.257 BCS L1149 ; IF CARRY SET EXIT

AD?? A2 14 L2585 LDX H$16 ;SET FLAG FOR ERROR

AD9B 4C 37 A4 JMF L10 ;O0UTFUT ERKROR MESSAGE
ADYE .END

ADYE LIB B4

ADYE FERRRAA RS F SRR A AARANRA A AN A AR KRR R A AR AR ARR

ADYE ; *EVALUATE EXFRESSION.

ADYE ;%A LONG AND VERY IAFORTANT ROUTINE WHICH

ADYE ; *FARSES ANY EXPRESSION, NUMERIC OR STRING,
ADYE ; *CHECKING FOR SYNTAX ERRORS AND EVALUAYING
ADYE ;#THE TYPE OF EXFRESSION AND RESULT. THE

ADYE ; *ROUTINE EVALUATES AN EXFRESS1ION WHOSE STARTING
ADYE ; #ADDRESS IS FOINTED TO RY THE CHARGET FOINTERS
ADYE ;67A-$7B. SINCE THE ROUTINE INVOLVES A LOT
ANYE ;#0F STACK FROCESSING IT FIRST CHECKS THAT

ADYE ;*THERE IS SUFFICIENT SFACE (IT SHOULD PE NOTED
ADYE ;#THAT LONG AND COMPLEX EXPRESSIONS CAN

ADYE ; #GENERATE AN "70UT OF MEMORY ERRKROR’ PECAUSE OF
ADPLE ; INSUFFICIENT STACK SFACE) . THE EXFRESSION
ADYE ;*TYFE IS DETERMINED AND STORED IN LOCATION
ADYE ;#$0D, A CONTENTS OF $FF=STRING EXFRESS10N AND
ADYE ;2$00=NURMERIC. A SERIES 0OF ROUTINES THEN

ADYEL ; *EVALUATES THE EXPRESSION AND IF IT IS NUMERIC
ADYE ;¥STORES THE RESULT IN FLOATING ACCUMULATOR #1.
ADYE ;IF IT IS A STRING EXFRESSION THEN THE STRING
ADYE ;*LENGTH IS STORED IN THE ACCUMULATOR AND THE
ADYVE ;*STRING FOINTER 1S IN LOCATIONS $44 AND $65.
ADYE ;#THE FOLLOWING ARE THE ENTRY FOINTS AND

ADYE ; FUNCTIONS OF SOME OF THE ROUTINES USED:

ADYE ;% $ADAY - FUSH .A TO STACK AND RUN ROUTINES
ADYE ;€ $ADBB -~ TEST FOR COMRINATION OF <=3 AND
ADYE i STORE CODE IN $4D

ADYE ;% $ADD7 - FROCESS STRING OFERATORS

ADYE % $AEZQ - FUSH ARGUMENT IN FLOATING ACCUMULATOR
ADYE ;o H1 ONTO THE STACK. STACK FUORMAT AS
ADYE ;¥ FOLLOWS:
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LOC  CODE LINE

ADYE p# 1 .. $AD

ADYE 3% 2 .. $FA

ADYE J ¥ 3 .. OPERATION ADDRESS HI

ADYE -~ 4 .. OFERATION ADDRESS LO

ADYE P # 5 .. SIGN OF VALUE IN FAC #1

ADYE 34 6 .. VALUE IN FLOATING

ADYE ¥ 7 .. ACCUMULATOR H1

ADYE 3 # 8 .. "

ADYE P ¥ 9 .. "

ADYE 38 10 .. EXPONENT OF FAC #1

ADYE - 11 .. COMPARE FLAG (FROM LOC $4D)

ADYE P 12 .. OFERATION HIERARCHY

ADSE ™ THE OPERATION ADDRESS IS OBTAINED FROM
ADSE M THE TABLE STARTING AT $A@80 THIS TABLE
ADYE 3 ALSO CONTAINS THE OPERATION HIERARCHY
ADYE - THEY ARE STORED AS 3 BYTES -HIERARCHY
ADYE 3 ¥ IN ONE BYTE AND A TWO BYTE OPERATION
ADYE P ¥ ADDRESS. BYTES ONE AND TWOD OF THE STACK
ADSE - ARE THE EVALUATION RETURN ADDRESS AND
ADYE ; ARE A FIXED VALUE.

ADYE ;% SAES8 - PUT STACK CONTENTS INTO FLOATING

ADYE L ¥ ACCUMULATOR H2 AND FUT THE EXPONENT IN
ADYE ;% THE ACCUMULATOR

ADYE ;% $AEB3 - EVALUATION ROUTINE CHECKS FOR ASCII
ADYE 3% NUMERIC STRINGS AND OFERATORS

ADYE ;% $AEAB - FI IN FLOATING FOINT NOTATION

ADYE ;% $AEF1 - EVALUATE EXPRESSION WITHIN PARENTHESIS
ADSE ;¥ $AEF7 - SYNTAX ERROR IF CHARGET NOT POINT T0’)’
ADSE ;% $AEFA - SYNTAX ERROR IF CHARGET NOT FOINT TO?(’
ADYE ;% $AEFD - SYNTAX ERROR IF CHARGET NOT FOINT TO',’
ADYE ;# SAEFF - SYNTAX ERROR AND RETURN IF READY

ADYE ;% $AFOB - SYNTAX ERROR IF CHARGET DOES NOT FOINT
ADYE ;¥ TO A BYTE IDENTICAL TO THAT IN .A. IF
ADYE §¥ IT DOES THEN .A RETURNS WITH THE NEXT
ADSE - CHARACTER AFTER IT

ADYE ;%?a*k**xk*%ix*x**%k****k%t*******%******

ADYE A4 7A L256  LDX TXTPTR ;FUT CHARGET FOINTER IN .X
ADA® DO 02 BNE L134 ;IF NOT ZERO, JUMP

ADA2 C6 7B DEC TXTFTR+1  ;DECREMENT CHARGET MSE POINTER
ADA4 Cé 7A L134 DEC TXTFTR ;DECREMENT CHARGET LSB

ADAG A2 00 L.DX H$00

ADAB 24 LBYT $24

ADA9 48 L258  FHA ;PUSH TO STACK

ADAA BA TXA

ADAR 48 FHA

ADAC A9 01 LDA H$O1

ADAE 20 FB A3 JSR L6 ;CHECK STACK DEPTH

ADR1 20 B3 AE JSR L277 ;GET ARITHMETIC TERM

ADB4 A9 00 LDA H$0O

ADRG 8BS 4D STA PASTMF+2  ;SET COMFARISON SYMEOL TO ZERO
ADBB 20 79 @@  L276  JSR CHRGOT ;GET LAST CHARACTER

ADRR 38 L432 SEC

ADEC E9 B1 SRC H$B1 ;SUBTRACT $B1 FROM CHARACTER VALUE
ADBE 990 17 BCC L262 ;70 MASK OUT CHARACTERS LESS THAN $R1
ADCO C9 03 CHF H$03 ;CHECK IF GREATER THAN 3 TO MASK OUT
ADC2 RO 13 BCS L2462 ;ALL CHARACTERS EXCEPT <=0
ADC4 C9 o1 CHF H$01 ;IF <= SET CARRY

ADCA  2A ROL A ;FUT CARRY IN BIT @

ADC?7 49 o1 EOR H$01 3 INVERT

ANCY 45 4D EOR PASTMP+2  jINVERT COMPARISON SYMBOL.

ADCE  CS 4D CAF BASTMP+2



Loc

ADCD
ADCF
ADD1
ADD4
ADD?7
ADD?
ADDR
ADDD
ADDF
ADE1L
ADE3
ADES
ADES
ADEA
ADEC
ADED
ADEF
ADF O
ADF1
ADF 4
ADF 6
ADF?
ADFA
ADFD
ADFD
ADFD
ADFD
ADFD
ADFD
ADFE
AEQ®
AEQ2
AEQ3
AE®S
AEQ7
AEQ?
AEQA
AEQR
AEOD
AEOF
AELL
AE13
AELS
AEL7
AE19
AE1C
AELE
AE20Q
AE23
AE24
AE27
AE28
AE2R
AE2D
AE30
AE33
AE3S
AE38
AE39
AE3A
AE3C

CODE

99
85
20
4C
Ab
Do
BO
89
90
5]
Do
4C
69
83
0A
63
AB
68
D?
Bo

20

20

68
A4
10
AA
Fe
Do
46
8A

Ab
Do
Cé
cé
AQ

Do
D?
BO
90
B9
48
B?
48
20
AD
4C
4C
AS
BE
A8
68
85
Eé

61
4D
73
BB

48
17

96
SF
oD

74
02
7B
7A
18

D7
8o
48
D?

82
81

33
4D
(134
o8
b6
8o

22
22

(1]
AD

Bé

AO
AD
AE

AD

AQ
Ao
AE

AD
AF

A9

Basic 61

LINE
BCC L2é8 3 IF < $AD THEN BRANCH
STA BASTNP+2
JSKR CHRGET 3}GET NEXT CHARACTER
JAP 1432 ;AND DO AGAIN
L262 LDX BASTMF+2 ;NOTE INFUT CHARACTER -$B1 IN .A
BNE L297 ;IF COMFARISON SYMBOL THEN BRANCH
BCS L97 ;FULL OFF STACK IF FUNCTION OR STRING
ADC H$07 ;CHECK TOKENS FROM + TO OR
ecc L9? ;FULL OFF STACK IF NOT
ADC VALTYP ;TYPE FLAG $FF=STRING,$00=NUMERIC
BNE L2690
JNF L4418 ;CONCATENATE IF ZERO
L2469 ADC HS$FF
STA INDEX
ASL A sRULTIFLY $22 BY 3 TO
ADC INDEX ;FOINT TO OFERATOR
TAY ;VECTOR TABLE
L265 FLA
CAF $A0BO,Y ;GET OPERATOR FRIORITY
BCS L2790 ;PULL IF EQUAL
JSR L96 ;GET TERM AND CHECK NUMERIC
L273 PHA
L274 JSR L2269 ;00 FUSH

;NOTE: THIS IS USED TO PUT THE RETURN ADDRESS ON
;THE STACK WHICH WILL ENSURE AUTOMATIC RETURN TO
3 THE NEXT INSTRUCTION AFTER DOING THE OFERATION

FLA
LDY BASTHP ;SAVE .Y
BFL L272 ;GET PRIORITY CODE
TAX
BEQ L264 ;NO HIERARCHY SO END OF EXFRESSION
BNE L278 ;FULL VALUE OFF STACK
L297 LSR VALTYF ;SHIFT VARIABLE FLAG
TXA
ROL A
LDX TXTPTR ;PUT POINTER TO PREVIOUS CHARGET
BNE L2643 ; CHARACTER

DEC TXTFTR+1
L263 DEC TXTFTR

LDY H$1B ;FPOINT TO COMPARE IN HIERARCHY TABLE
STA BASTMF+2  ;STORE IN COMFARISON SYMBOL FLAG
BNE L265
L272  CNHF $A0BO,Y ;6ET PRIORITY CODE
BCS L278
BCC L273 ;D0 AGAIN
L269 LDA $Ae82,Y ;GET OFERATION ADDRESS MSB
FHA ;FUSH TO STACK
LDA $A@81,Y ;GET OFERATION ADDRESS LSB
FHA ;FUSH TO STACK
JSR L261 ;FUT OFERANDS ON STACK
LDA BASTMF+2
JHP L258 ;RETURN TO LOOP START
L268  JMF L94 ;GOTO SYNTAX ERROR ON .A ROUTINE
L2461  LDA FACSGN ;GET FACHL SIGN
LDX $A0B0,Y }GET HIERARCHY
L275  TAY
FLA
STA INDEX }GET RETURN ADDRESS OFF STACK AND

INC INDEX ;CHANGE TO JUMF ADDRESS



62

Loc

AEJE
AE3F
AE41
AE42
AE43
AE44
AE48
AE4?
AEAR
AE4C
AEAE
AE4F
AEST
AES2
AES4
AESS
AESB
AESA
AESR
AESD
AESF
AESLL
AES64
AE&LS
AES67
AESLB
AESA
AESLP
AE&D
AESGE
AE70
AE71
AE73
AE74
AE74
AE77
AE79
AE7A
AE7C
AE7E
AEBQ
AEB2
AEB3
AEB4
ALEH
AEBA
AEBD
AEBF
AEP2
AE?S
AE97
AE?A
AESC
ALEYE
AEQE
ALLNOG
AEA2
NEAS
AEAB
AENS
AEAB

The Commodore 64 ROMs Revealed

CODE LINE
48 FLA ;FUSH TO STACK
85 23 STA INDEX+1 ;ASB JUAF ADDRESS
98 TYA
48 PHA ;FUSH HIERARCHY TO STACK
20 1B BC L1861 JSKR LS18 ;ROUND FAC H1
AS 65 LDA FACHO+3 ;FUSH FACH1 TO STACK
48 FHA
AS 64 LDA FACHO+2
48 FHA
AS 63 LDA FACHO+1
48 FHA
AS 62 LDA FACHO
48 FHA
AS 61 LDA FACEXP ;FACHL EXPONENT
48 FHA
6C 22 00 JiP ($0022) ; JUMP TO OFERATION
A® FF L9? LDY H$FF
68 PLA ;GET HIERARCHY
Fé 23 L264 EEQ L271 ;NO HIERARCHY S0 END EXFRESSION
C9 64 L279 CAP H$64 ;IS IT A COMFARISON?
Fo o3 BEQ L267 ; YES
20 8D AD JSR L?6 ;CHECK ON NUMERIC
84 4B L267 STY BASTMF ;SAVE .Y
68 L278 FLA
4A LSR A
8% 12 STA TANSGN ;SET COMPARISON EVALUATION FLAG
68 FLA
85 69 STA ARGEXF ;FULL VAL. OFF STACK AND FUT IN FACH2
68 FLA
85 6A STA ARGHO
68 FLA
85 6B STA ARGHO+1
68 FLA
85 6C STA ARGHO+2
68 FLA
85 &D STA ARGHO+3
68 FLA
85 6E STA ARGSGN ; SIGN
G b6 EOR FACSGN ;COMPARE FACHL SIGN WITH FACH2 SIGN
5 6F STA ARISGN ;AND SAVE COMFARISON
S 61 L271 LDA FACEXF ;GET FACHL EXFONENT
60 RTS
4C oA 03 L277 JMF ($030A) ;GET ARITHMETIC ELEMENT LINK VECTOR
A9 @0 LDA H$00
5 oD STA VALTYF ;SET TYFE FLAG TO NUMERIC
20 73 @0 1.259 JSR CHRGET ;GET NEXT CHARACTER
o o3 BCS L284 ;BRANCH IF ¢ OK GREATER
4C F3 BC L2864 JME LG32 ;FUT STRING INTO FAC #1
20 13 B1 1.284 JSR L338 ; CHECK ALFHANUMERIC
90 03 BCC L279 ; NO
4C 28 AF JNE L2298 ; SEARCH FOR VARIABLE
C? FF L279 CMF WS$FF ;COMPARE WITH $I°F
DO oF ENE L281 ;IF NOT THEN CHECK FARENTHESIS
;AND EVALUATE EXPRESSION WITHIN THEM
A9 AB LDA H$AB ;FOINT TO CONSTANT FI LSE
A0 AE LDY HW$AE ; MSE
20 A2 PR JOR L4996 s TRANSFER FL1 TO FAC #H1
4C 73 00 JMF CHRGET ;GET NEXT CHARACTER

;CONSTANT PI IN FLOATING FOQINT



LOC

AEAB
AEA9
AEAA
AEAR
AEAC
AEAD
AEAF
AER1
AEBJ
AERD
AEB7
AER9
AEEB
AERD
AEBF
AEC1
AEC3
AECS
AECS
AEC?
AECC
AECE
AEDOQ
AED2
AED4
AED4
AED4
AED4
AED4
AED4
AED4
AED?
AED9
AEDE
AEDC
AEDE
AEE?
AEE®
AEES
AEE3
ALEZ
AEEZ
AEES
AEE?7
AEEA
AEEC
AEEE
ALF1
AEF 4
AEF7
AEF9
AEFA
AEFC
AEFD
ALFF
AFO1
AFO3
AF 05
AFo8
AF oA
AFOD

CODE

82
49
oF
DA
Al
ce
Fo
ce
Fo
ce
Fo
co
Do

A4
69
90
cs
20
4C
ce
De
AQ
Do

20
AS
49
A8
AS
49

4C

Ce
Do
4C
c9
90
4C
20

A?
2c
A9
20
A?
A0
D1
Do
4C
A2
4C

2
DE
AR
38
AA
D1

a2
oF
74
78
00
01

87
E2
A8
13
18
3B

BF
65

FF

64
FF

71

AS
03
F4
B4

A7
FA
9E
29

28

2C
00
7h
63
73
oe
37
15

B4
B?

B1

B3

B3

AF
AE
AD

(1)

A4

LINE

Basic 63

BYT $82,%49,%0F ,3DA, $Al

cAp
BEQ
CHF
BEQ
cmF
BEQ
o1
ENE
LDA
LDY
ADC
BCC
INY
JGR
JHF
Car
ENE
LDY
ENE

H$2E
L2864
HeAE
L111
HS$AA
L2539
H$22
L288
TXTFTR
TXTPTR+1
H$00
L214

L4490
L4355
HeAB
L287
He18
L285

;18 CHARACTER A ".'
; YES
;IS TOKEN A '+’
; YES
;IS TOKEN A &'
; YES

; NO
;GET CHARGET FROGKAM
;POINTER AND INCREMENT

;SET UP STRING FOINTERS

;SET FROGRAM FOINTERS TO STRING
;IS TOKEN "NOT’

;NO

;BRANCH ALMWAYS

GEAREASSRRRRA AR R R AR RS ARSI RERRRARRER

; #*FERFORM "NOT’ OFERATION.

;#DOES A FLOATING POINT TO INTEGER CONVERSION
;#THEN PERFORMS A NOT ON LLOCATIONS $64,$65

; #AND THEN REFLOATS THE VALUE INTO FACHL.

JEXRAXRRAX AR AN AR LA AKX A XXX AN AR AR A XN A AR ESX

NOT

JSR
LDA
EOR
TAY
L.DA
EOR

L452
FACHO+3
HSFF

FACHO+2
HS$FF

;CONVERT CONTENTS OF FACH1 TO INTEGER
; INTEGER MSE
SNOT IT
;AND FUT IN .Y
;THEN NOT LSB

; INTEGER VALUE IN .A LOW AND .Y HIGH

JnF

L385

:DO FN’ FUNCTION

L287

Lil1

CAF
ENE
JnF
Cap
BCC
JnF
JSR
JSKR
LDA

H$AS
L289
L387
H$RA
1292
L30s6
L3355
L2546
H$29

BYT $2C

LDA

-BYT

LDA
LDY
cne
ENE
JRF
LDX
JnF
LDY

H$28

$2C
H$2C
H300
(TXTFTR),Y
L?4
CHRGET
H3$oR
110
H$15

; CONVERT INTEGER TO FLOATING FOINT

;IS IT "FN' TOKEN

;NO

;FERFORM "FN’

;I8 IT "SGN’' TOKEN

; IF LESS THEN NO FUNCTION
;SET UF FUNCTION REFERENCE
;SCAN FAST OFEN PRRACKETS

; EVALUATE EXFRESSION ROUTINE
;I8 IT ')°

;18 IT " (7

;I8 IT 77
;COMFARE WITH CURRENT
;GET NEXT CHARACTER

;8ET FLAG FOR 'SYNTAX ERROR’

;OUTFUT ERROR MESSAGE
;OFFSET FOR OPERATOR EVALUATION’
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Lac CODE LINE

AFOF 68 L285 FLA

AF19 48 FLA

AF11 4C FA AD JAF L274 ; EVALUATE

AF 14 s

AF14 ; CHECK INTEGER WITHIN RANGE +-32748

AF14 3

AF14 38 L29¢ SEC

AF15 AS 64 LDA FACHO+2 ;GET INTEGER L&B

AF17 E9 00 SBC H¢00

AF19 AS &5 LLDA FACHO+3 ;GET INTEGER MSB

AF1B E9 A® SBC H$Ae

AF1D 9¢ o8 BCC L300 ; IF OK BRANCH

AF1F A9 A2 LDA #H$A2 ;SET INTEGER VALUE TO FOINT
AF21 ES 44 SBC FACHO+2 ; TO CHARGET RESTORE

AF23 A9 E3 LLDA HS$E3 ;ROUTINE ADDRESS

AF25 ES 45 SBC FACHO+3

AF27 66 L300 RTS

AF28 .END

AF28 .LIB 87

AF 28 PRARAR AR A RSN AA RN AR RN AN NN AL RF CRRNER

AF28 ; *VARIARLE NAME SETUP.

AF28 ;#THIS FINDS VARIABLES IN RAM AND EVALUATES
AF28 ; *NUMERIC VARIABLES AND SOME STRING VARIABLES.
AF28 ; *THE VARIABLE WHICH IS POINTED TO BY THE

AF28 ;s *CHARGET FOINTERS $7A,$7E 1S SEARCHED FOR RY
AF28 ;#THE ROUTINE $R@8B, IF IT IS NOT FOUND THEN

AF 28 ;#1T IS CREATED. THE STARTING ADDRESS OF THE
AF28 ; *VARIARLE STORAGE LLOCATION IS STORED IN THE
AF28 ; “ACCUMULATOR (LOW ORDER PYTE) AND THE .Y

AF28 ;#*INDEX REGISTER (HIGH ORDER BYTE). THE NURERIC
AF28 ; *VARIABRLES ARE CALCULATED AND STORED IN

AF28 ; *FLOATING ACCUMULATOR #1. STRINGS ARE NOT

AF 28 ; *FROCESSED EXCEFT FOR TI$ WHICH HAS A NUMERIC
AF28 ; *EQUIVALENT. THE FOLLOWING ARE ENTRY FOINTS
AF28 ;#0F SOME OF THE SUBROUTINES IN THIS MAIN

AF28 ,aROUTINt

AF28 ;& $AF48 - READ CLOCK AND SET UF TI$

AF28 3 % $AFSD - EVALUATE INTEGER VARIARLE INTO FACH1
AF28 ;% $AFB4 - EVALUATE TI INTO FACH#H1

AF28 ;¥ $AF?2A - EVALUATE ST INTO FACHL

AF28 IE $AFAO - EVALUATE FLOATING FOINT VARIADLE AND
AF28 ;% FUT INTO FACHIL

AF28 E $AFA7 - SET UF FUNCTION REFERENCES

AF28 PEEEREEAFE SRR R AR RS EREH S CRE NN E R RS NNRER

AF28 20 8P PO L298 JSR L3285 ;LOCATE VARIAPRLE

AF2B 85 64 STA FACHO+2 ;VARIARLE STARTING ADDRESS LSB
AF2D B84 645 STY FACHO+3 ; MSE

AF2F A& 45 LDX VARNAM ; CURRENT VARIABLE NAME ADDRESS LSB
AF31 A4 46 1.DY VARNAM+1 ;s MSE

AF33  AS eD LDA VALTYP ;VARIARLE TYFE FLAG

AF3S Fo 26 BEQ L301 ;EBRANCH IF NUMERIC

AF37 A9 00 LDA #H$00 ;SET ROUNDING BYTE TO
AF39 8% 70 STA FACOV ; ZERO

AF3R 20 14 AF JGR L2990 ;CHECK IN RANGE

AF3E 90 1C BCC L282 ; IN RANGE

AF40 EQ 54 CEX H$54 ;CHECK IF NEXT CHARACTER "T°
AF42 DO 18 BNE L2282 ;NO THEN RTS

AF44 CO C9 CRY H$C9 ;IS CHARACTER I(STRING)
AF46 DO 14 BNE L2282 ;NO THEN RTS

AF48 20 84 AF JSR L3305 sGEY TIME INTO FACHL

AF4R B84 SE STY FACEXF-3 ;SET TO ZERO



Loc

AF 4D
AF AE
AF50
AFS2
AFS4
AFSé
AF59
AFSC
AFSD
AFSF
AF61
AF 63
AF6S
AF66
AF67
AF 69
AF bA
AF 6B
AF6E
AF71
AF73
AF75
AF77
AF79
AF78B
AF7E
AF7F
AFB1
AF84
AF B84
AF84
AF B4
AF87
AFB9
AF8B
AF 8D
AFBF
AF91
AF92
aFe2
AF92
AF92
AF94
AF2é
AF98
AF9A
AF?D
AFAD
AFAG
AFNO
AFAO
AFA2
AFA4
AFA7
AFA7
AFA7
AFA7
AFAL
AF A9
AFAA
AFAD

CODE

88
84
AQ
84
AQ
29
4C
69
24
10
Av
B1
AA
cs
B1
AB
8A
4C
20
96
E®
De
Cco
Do
20
98
A2
4C

20
86

85
Ao

-1

E®
Do
ce
Do

4C

AS

4C

oA
48
AA
20
Eo

71
04
5D
24
68
&F

QE
oD
00
64

64

91
14
20
S4
iB
49
a5
84

Ao
4F

DE
64
63
65
00
62

o3
0A
G4
06
e7
3C

64
6%

A2

73
8F

BE
B4

B3

AF

AF

BC

FF

FF
BC

BE

00

LINE

L282
L36.

bEY
STY
LbY
STY
LDY
JSK
JAF
RTS
BIT
BFL
LDY
LbA
TAaX
INY
LDA
TAY
TXA
JAF
JSK
BCC
cePXx
ENE
CPY
ENE
JSK
TYA
LDX
JAF

FRUFFT
H$O4
FACEXF-4
H324
LH74
L388
INTFLG

L299
He00

Basic 65

;SET TO 6FF

;OET TO 306 FOR TI$ LENGTH
;T TO TI$ CONSTANTS FOINTER
;FRODUCE A STRING

;SETTING STRING FOINTERS

;CHECK FOR INTEGER/F FOINT
;BRANCH IF NUnCRIC
;SET POINTER TO ZERO

(FACHO+2),Y ;GET VARIABLE LSB

;FUT IN WX

(FACHO+2) ,Y ;GET VARIABLE MSB

L385
L29¢
L3307
W54
1302
H$49
L3907
L30S

HsAQ
LSS7

;FUT IN .Y

;FUT LSB IN .A

; SAVE INTEGER AND CONVERT TO F FOINT
;CHECK WITHIN RANGE

;: IN RANGE

;COMPARE WITH T’

;NO

;COMFARE WITH 'I°

s NO

;PUT TIME IN FACH1L

;SET FOINTERS
;AND DEAL WITH OTHER NUMERICS

;EVALUATE TI, FUT IN FACH1

H
L3065

JSKR
STX
STY
STA
LDY
STY
RTS

L165
FACHO+2
FACHO+1
FACHO+3
H$00
FACHO

;GET TIME
;FUT JIFFY CLOCK CONTENTS
JINTO FACHL

;SET LSE TO @

;EVALUATE ST, FUT IN FACH1

L302

CFX
ENE
CFY
ENE
JSKR
JNF

H$53
L.307
H$54
L307
L669
LS21

;COMFARE WITH 87

;NO

;COMFARE WITH "I

;NO

;GET STATUS

;CHANGE .A TO FLOATING FOINT

;EUALUATE FLOATING FOINT, FUT IN FACH1

?
L3e7

LDA
LDY
JnAF

FACHO+2
FACHO+3
L4%96

;GET VARIAPLE ADDRESS LSE.
;AND MSP.
(FUT VARIABLE IN FACH1

;SET UF FUNCTION REFERENCES

L306

ASL

FHA

TaX

JSK

CFX

A

CHRGET
H$BF

JRULTIFLY A RY 2
;AND FUSH TO STACK
AND FUT IN WX
;GET NEXT CHARACTER
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LoC

AFAF
AFB1
AFB4
AFB7
AFBA
AFBD
AFRE
AFBF
AFC1
AFC2
AFC4
AFCS
AFC6
AFC?7
AFCA
AFCB
AFCC
AFCD
AFCE
AFD1
AFD4
AFDS
AFD6
AFD9
AFDE
AFDE
AFED
AFE3
AFES
AFES
AFES
AFE6
AFES
AFES
AFES6
AFES
AFE6
AFES
AFE6
AFES
AFEB
AFEY
AFEB
AFED
AFFo
AFF2
AFF 4
AFF 6
AFF8
AFFA
AFFC
AFFF
B092
P004
B0o04
P0o08
200
pOoPR
BO6D
ROBF
eo11

CODE

90
20
20
20
20
68
AA
AS
48
AS
48
8A
48
2@
68
A8
8A
48
4C
20
68
A8
:34
85
B9
85
20
4C

Ad
2C
[314
84
20
AS
45
85
nS
45
8%
20
20
AS
45
29
45
A8
AS
45
25

45

20
FA
k43
FD
8F

65
&4

9E

Dé
Fi

EA
EB

56
54
8D

FF

00
oR
BF
b4
op
o7
65
oR
08
FC
BF
65
op

op
64

07
ee

AE
AD
AE
AD

B?7

AF
AE
9F
9F

90
AD

el

BB
B1

LINE

BCC L295
JSR L355
JSR L256
JSR L296
JSR L95
PLA
TAX
LDA FACHO+3
FHA
LDA FACHO+2
FHA
TXA
FHA
JSKR L195
FLA
TAY
TXA
FHA
JHF L3311
L295 JSR L292
FLA
TAY
L311 LDA $9FEA,Y
STA $35
LDA $9FEB,Y
STA $56
JSR $0054
JHF L96

3 IF FUNCTION THEN EVALUATE
;CHECK ON BRACKETS OFEN
;GET TERA

;CHECK ON BRACKETS CLOSED
;CHECK ON STRING

$BET .X OFF STACK

;PUT STRING DESCRIFTOR

; ADDRESS

;ONTO THE

;STACK

;RESTORE .X TO

; THE STACK

;GET BYTE PARAMETER INTO .X

;SWAF LAST BYTE

:PARAMETER FOR CURRENT

;BYTE FARAMETER

;AND FUT ON STACK

;EXECUTE FUNCTION ROUTINE
sEVALUATE TERM WITHIN BRACKETS

;GET BYTE FARAMETER OFF STACK AND
;USE AS FOINTER FOR VECTOR TO
;CALCULATE FUNCTION,

;STORE IN FUNCTION

s JUMF VECTOR

;EXECUTE FUNCTION

;CHECK THAT NUMERIC

PEXSEEFERAXRNNEERASXCEUARSNRHERRCEER B ERNE

; #*FERFORM "OR’,"AND' OFERATIONS.

;*THIS ONE ROUTINE COVERS BOTH LOGICAL OFERATIONS,
;%A FLAG IN LOCATION $0P DETERMINES WHICH

; *OFERATION 1S FERFORMED, $FF='OR’ AND '$00"’
;="AND’ . THE ENTRY FOINT FOR 'OR’ IS $AFEé6

;¥AND "AND’ IS $AFE?. THE ARGUMENTS ARE STORED
;#IN FLOATING ACCUAULATOR #1 AND FLOATING

; *ACCUMULATOR H2,

THE RESULT IS STORED IN

; *FLOATING ACCUMULATOR #1.

OR LDY H$FF
BYT 2C

FAND LDY #Hs$00
STY COUNTE
JSR L452
LDA FACHO+2
EOR COUNTE
STA CHARAC
LDA FACHO+3
EOR COUNTE
STA ENDCHR
JSR L392
JSKR L452
LDA FACHO+3
EOR COUNTE
AND ENDCHR
EOR COUNTE
TAY
LDA FACHO+2
EOR COUNTB
AND CHARAC
EOR COUNTB

;SET FLAG FOR 'OR’ OFERATION

;SET FLAG FOR ’AND’ OFERATION
;AND SAVE

;CHANGE FLOATING TO FIXED FOINT
;GET INTEGER LSP

;AND EXCLUSIVE OR WITH FLAG VALUE
1 STORE

{REFEAT FOR MSE

;MOVE FACH2 TO FACHIL

; CONVERT FACH1 TO INTEGER

;GET INTEGER MSE

;EXCLUSIVE OR WITH FLAG AND

;"AND’ WITH ARGUMENT 1 MSE THEN
;EXCLUSIVE OR WITH FLAG TO GIVE
;DESIRED OFERATION AND STORE IN .Y
;REFEAT AROVE FOR LSPE



Loc

Be13
BO16
Bo14
BO16
Ro16
BO16
P®16
RO16
Po16
RO16
Bo16
Bo16
Po16
Bo16
Po16
BO16
RO16
RO14
Bo16
B®16
Po1é
Bo14
Bo16
PO14
B®16
Bo16
Bo16
RO19
ro1B
BO1D
PO1F
Ro21
P923
BO25
Pe27
BO2A
PO2P
BO2E
PO2E
BO2E
PO2E
8030
Po32
PO34
PO37
R039?
Bo3p
RO3D
Po3F
BO41L
BO44
RO44
Po48
R0O49
BO4A
Bo4C
BO4E
BO50
PO52
BOG4
PO56

CODE

4C 91 B3

20
BO
AS
09
25
85
a9
o
29
AA
4C

A9
85
Ccé
20
85
86
84
AD
A4
20
86
84
an

ES
Fo
A?
96
Ab
(i34
85

96
13
6E
7F
6A
6A
69
09
5B

61

00
on
4D

61
62
63
6C
6D
AA
6C
6D

61
8
o1
94
61
FF
66

AD

BC
B

X}

B6

Basic 67

LINE

JEAF L3885 ;CHANGE TO FLOATING FOINT
EEEEE RS A SRR NN CR AR R CAFERRENCRRAF R RNER R
; XFERFORM COMFARISONS.
s #THIS ROUTINE IS IN TWO PARTS, NUMERIC
3 ¥COAFARISONS AND STRING COMFARISONS. NUMERIC
3 *COMFARIGON IS DONE BY A ROUTINE AT LOCATION
; #$RO1P WHICH USES THE VALUES SET UF IN
; *FLOATING ACCUMULATORS #1 AND #2 BY THC
;s *NUMERIC COMFARISON AT $PCSP THE ARGUMENT
;*IN FACH2 IS FIRST CONVERTED TO MEMORY
3 *FORMAT. THE RESULT OF THE COMFARISON IS
;¥STORED IN THE ACCUNULATOR, @ MEANS THAT THE
;¥VALUES ARE EQUAL, 1 MEANS THAT FACH1 IS
; *GREATER THAN FACH2, AND $FF MEANS THAT
3XFACHL IS LESS THAN FACH2. THE STRING
; XCOMFARISON ROUTINE STARTS AT $BO2E. THE
s *FOINTER TO THE START OF STRING #1 IS STORED
:#IN $62,363 AND STRING #2 IN $6C,$6D. THE
;%.X REGISTER HOLDS THE RESULT OF THE
; *COMFARISON, .X=0 THEN STRINGS ARE EQUAL,
;¥.X=1 THEN STRINGH1 IS GREATER THAN STRINGH2,
;#AND . X=¢$FF THEN STRINGH1 IS LESS THAN
;#STRINGH2. THE FLAG SHOWING WHICH COMFARISON
;#18 PERFORMED IS STORED IN $0D, $FF=
; XNUMERIC AND $09=STRING.
PENERRAREEREEERACHRRRR RS EARRAERB R LR RFERS
COMRP JSR L312 ;CHECK ON COMFARISON VARIABLE TYFE

BCS L313 ; IF STRING BRANCH

LDA ARGSGN ;FUT ARGUMENT IN FACH2

ORA H$7F ; INTO MEMORY FORMAT

AND ARGHO

STA ARGHO

LDA H$69 ;SET UF MEMORY ADDRESS OF

LDY H¢o0 ;ARGUMENT IN FACH2 THEN

JSR L3e8 ;COMFARE WITH CONTENTS OF FACH1
TAX

JHF L322 ;FUT THE RESULT IN FACH1

;STRING COMFARISON

(313 LDA #3090 ;SET TYFE FLAG TO

STA VALTYP ;ZERO FOR STRINGS

DEC BASTMF+2 ; COMFARISON SYMROL. ACCUMULATOR -1
JSR 1451 ;GET STRING FOINTERS

STA FACEXF ;STRING LENGTH

§TX FACHO ;STRING ADDRESS 1SR

STY FACHO+1 ; MSP.

LDA ARGHO+2 ;FOINTER TO SECOND STRING LSB
LDY ARGHO+3 ; MSE

JSR L156 ;GET SECOND STRING FOINTERS
STX ARGHO+2 ; SECOND STRING ADDRESS LSP
STY ARGHO+3 ;Mse

TAX

SEC

SBC FACEXF ; COMFARE STRING LENGTHS

REQ L315 ;BRANCH IF EQUAL LENGTH

LDA Hso1l ;SET FLAG FOR SECOND STRING SHORTER
BCC L315 ;BRANCH IF SECOND STRING SHORTEK
LDX FACEXF ;SET INDEX TO FIRST STRING LENGTH
LDA H$FF ;SET FLAG FOR FIRST STRING SHORTER

L315 STA FACSGN ;SET FACH1 SIGN TO LENGTH COMFARISON
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LoC  CODE LINE

BeS8 A FF LDY HSFF

BROSA EB INX ;SET LENGTH TO LENGTH+1

Bess Cs8 L319 INY ;.Y=.Y+1 PRUMF MEMORY FOINTER
BoSC CA DEX ;- X=.X-1 DECREMENT STRING LENGTH
BOSD DO &7 BNE L317 ;BRANCH IF NOT END OF STRING
BOSF A6 66 LDX FACSGN ;FUT LENGTH COMFARISON FLAG IN .X
Be61 30 OF L322 BRI L3260 ;BRANCH IF FIRST STRING SHORTER
B@63 18 CcLC

Be64 90 oC BCC L3260 ;BRANCH ALWAYS

Bes66 PB1 6C L317 LDA (ARGHO+2),Y ;COMFARE STRINGS CHARACTER
Bes8 D1 62 CMF (FACHO),Y ;BY CHARACTER

BO6A FO EF BEQ L319 ; IF SAME GO BACK AND DO AGAIN
BO4C A2 FF LDX H$FF ;SET FLAG IF STRINGH2 » STRINGHI
BOGE BO 02 BCS L3290 ;BRANCH IF H2 > #1

BO7¢ A2 o1 LDX H$@1 ;SET FLAG IF STRUNGH1 < STRINGH2
B@72 €8 L326 INX

B@73 8aA TXA

B®74 2A ROL A sAULTIFLY FLAG BY 2 FLUS CARRY
B@75 25 12 AND TANSGN ;COMFARISON EVALUATION FLAG
B077 FO 02 BEQ L321 sIF NO BIT MATCH THEN PRANCH
B679 A9 FF LDA HS$FF

BO7B 4C 3C BC L321 JAF L521 ;FUT RESULT IN FACH1

BO7E PR EANCENFE R R MR A RBNRRFCERNER R R RN €S

RO7E 3 ¥*FERFORM "DIM" COMAAND.

BO7E ;#THE FRESENCE OF A VARIABLE OF THE SAME NAME

BOVE ;¥IS FIRST CHECKED, USING THE ROUTINE AT

BO7E ;#$B09@. IF ONE IS NOT FOUND THEN THE ROUTINE

P87E 7 #SETS UF AN ARRAY WITH THE VARIABLE NAME AND

BO7E ; *NUMRER OF ELEMENTS SFECIFIED IN THE 'DIM’

BO7E s *STATEMENT. IT CHECKS TO SEE IF CHARGET FOINTS

BO7E ;#T0 A COMMA AS THE NEXT CHARACTER, IF S0 THEN

BO7E ;*THE ROUTINE LOOFS BACK AND REFEATS THE FROCEES

BO7E ;#*FOR THE NEXT SFECIFIED ARRAY.

PO7E R I LR

B@7E 20 FD AE L.323  JSK L296 ;CHECK ON COmMMA FOR NEXT ARRAY
BO8B1 AA DInm TAX

Be82 26 90 Beo JSR L148 ;DIMENSION VARIABLE

Pe83 20 79 oo JSR CHRGOT ;GET LAST CHARACTER

re88 DO F4 ENE L323 ;IF NOT END CHECK FOR NEXT VARIAPLE
posA 60 R18 JEXIT

Boge R EEE LR EREEER LRSI RS E PR R R R R T

pose ;*SEARCH FOR VARIABLE.

Boge 7#THIS INFORTANT ROUTINE IS CALLED RY MANY

pogep ;“OTHER ROUTINES IN THE INTERFRETER. THE FIRST

Bosn ;*FUNCTION OF THE ROUTINE IS TO VALIDATE THE

P.O8eE ; *VARIARLE NAME, THE FIRST CHARACTER MUST BE

Roge ;*ALFHA THOUGH THE SECOND CAN BE EITHER ALFHA

pose ;¥0R NUMERIC, THE VARIABLE TYFE IS ALSO DETERMINED
BogR ;%AND THE FLAG IN $0D IS SET ACCORDINGLY. IF

eese ;¥THE VARIABLE IS NUMERIC THEN $0D ~$00 AND IF

BosR ;“STRING THEN =$FF. THE NUMERIC TYFE FLAG IN

rese 7#$0E IS SET TO $00 IF FLOATING FOINT AND TO

o ;80 IF INTEGER. IF THE YARIABLE NAMLE IS

2o8e ;€FOLLOWED BY A LEFT PRACKET THEN THE ROUTINE

208R ; *BRANCHES TO $R1D1 WHICH FINDS OR MAKES AN

poge ;*ARRAY. THE VARTABLE NAME IS STORED 1IN

rosR ; *LOCATIONS $45,446. HAVING VERIFIED THE VARIARLE
rese FSNAME AND DETERMINED ITS TYFE THE KROUTINE

roge ; *SEARCHES FOR THE VARIARLE IN THE SECTION OF

Eo8e s *RAM ALLOCATED. TO VARIARLE STORAGE, THIS IS

pese s *IMMEDIATELY AROVE BASIC. IF FOUND THEN THE



Lac

Bo8R
BO8B
Bo8B
Bo88
Boge
BO8B
BOBD
BO9¢
BO92
BO94
BO9?7
BO9A
Be9C
BO9F
BoAl
BOA3
BOAS
BoAB
BOAA
BOAD
BOAF
BOBO
BeR3
B@BS
Boes
BOBA
BOBC
BOBE
eece
BoC2
BoC4
BOC4
erecs
BoCA
eecc
BOCE
BoDo
BoD2
BeD4
BODS
een?
BoD8
eoDe
BODD
BODE
BOE®
BOE2
BOE4
BOE?
BOE?
BOER
BOED
BOEF
BOF1
BOF3
BOFS
BOF7
BOF9?
BOFE
BOFD
BOFF

CODE

20

05
E9
Do
4C
Ad
84
AS
Abé
86
835
E4

CcS
Fo
AS
D1
Do

(L]
79
eC
45
79
13
03
o8
(1]
oD

73
05
13
(1:)

73
FB
13
Fé
24
06
FF
oD
10
25
13
10
Do
80
oF
45

435

8@

(1°]
(-L]
B1
AF

09
Bl

(‘1]
B1

00

B1

LINE

Basic 69

} *VARIABLE ADDRESS FOINTER IS RETURNED IN

; *LOCATIONS $5F,$66. IF THE VARIABLE IS NOT
} ¥FOUND THEN THE ROUTINE BRANCHES TO ¢P11D
3 ¥*WHERE A NEW BASIC VARIABLE IS CREATED.
PN AN A AR AR AN NN A NN AN AN AN AR RN AN AN

L325

L148
L324

L389
L333

L326
L327

L33

L331

L332

L334
L341

L340

LDX
JSR
STX
STA
JSKR
JSR
BCS
Jnr
LDX
STX
STX
JSR
BCC
JSKR
ecc
TAX
JSR
BCC
JSKR
BCS
cmp
BNE
LDA
STA
BNE
cnp
ENE
L.DA
BNE
I.DA
STA
ORA
STA
XA
ORA
TAX
JSR
STX
SEC
ORA
SeC
ENE
Jnp
LDY
STY
LDA
LDX
STX
STA
CFX
BENE
cmp
BEQ
LDA
cme
ENE

H$eo
CHRGOT
DIMFLG
VARNAM
CHRGOT
L338
L333
L?4
H$00
VALTYP
INTFLG
CHRGET
L3264
L338
L329

CHRGET
1.327
1.338
L327
H$24
L3268
H$FF
VALTYP
L3390
Hé25
L331
SUBFLG
1.389
HeB0
INTFLG
VARNANM
VARNAN

H$89

CHRGET
VARNAM+1

SUBFLG
H$28
L332
L3352
H$00
SUBFLG
VARTAR
VARTAB+1
FACEXF-1
FACEXP-2
ARYTAB+1
L340
ARYTABR
L342
VARNAR

;START OF DIMENSION VARIABLE ROUTINE
;GET LAST CHARACTER

;SET ’DIA’ FLAG

;STORE IN CURRENT VARIABLE NAME

;GET LAST CHARACTER

;CHECK ALPHABETIC

3 YES

;OTHERWISE OUTPUT *SYNTAX ERROR’

3SET VARIABLE TYPE TO NURERIC
;SET NUMERIC TYPE TO FLOATING POINT
;GET NEXT CHARACTER

; NUMBER?

; CHECK ALFPHABETIC

;NO

;SECOND LETTER OF NARE
;GET NEXT CHARACTER
3GET NEXT UNTIL NOT NUMBER
;CHECK ALPHABETIC
;NO THEN GET NEXT CHARACTER
;IS CHARACTER "$°’
;NO
;SET TYFE FLAG TO
; STRING

;AND JUMP NEXT

; IS CHARACTER "X°

;NO

;IS INTEGER AL.OWED

;NO THEN "SYNTAX ERROR’
;SET NUMERIC TYFE FLAG

; TO INTEGER

;SET BIT 7 OF VARIABLE NARE

;REFPEAT FOR SECOND LETTER
; OF NANE
;GET NEXT CHARACTER
; SAVE SECOND CHARACTER OF NAME

;OR CHARACTER WITH SUBSCRIFT FLAG
; THEN CHECK FOR ' (' CHARACTER

;NO

;SET UP ARRAY

;SET SUBSCRIFT FLAG TO ZERO

;GET POINTER TO START OF VARIABLES LSB
;MSB
';SAUE IN TEAF LOCATION

;COMFARE WITH START OF ARRAYS
;NOT SAME

;COMFARE LSB

;JUNF IF SARE

{GET CURRENT VARIABLE NAME

(FACEXP-2),Y ;COMPARE WITH VARIABLES IN MEMORY

L336

;FIRST CHARACTERS NOT SAME
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Loc CODE LINE

B101 AT 46 LDA VARNAM+1 ;CHECK SECOND CHARACTER

Bie3 C8 INY

B164 D1 SF CAF (FACEXF-2),Y

B166 FO 70D BEQ L348 ;YES SAME

pieg 88 DEY ;RESTORE .Y TO DO AGAIN

B1e9 18 L336 CLC

B10A AS SF LDA FACEXP-2 ;ADD 7 TO VARIABLE START T0
B1OC 69 @7 ADC H$07 ;FOINT TO NEXT VARIABLE NAME
B10E 96 E1 BCC L341 ;AND CHECK NEXT

B11é E8 INX ; IF CARRY SET INCREMENT FOINTER HSB
111 D® DC BNE L334 ;AND DO NEXT VARIABLE

B113 -END

B113 .LIB BB

B113 PRFEEEEEEEFCAERCAFUARNERRERUXFERESERRRERR

B113 ; *CHECK IF CHARACTER IS ALFHABETIC.

B113 s ¥*THE CHARACTER TO BE CHECKED IS STORED IN

B113 ;¥ THE ACCUMULATOR. IF THE CHARACTER IS NOT

B113 ; *ALFHABETIC THEN THE CARRY FLAG IS CLEARED

B113 s¥AND IF IT IS THEN CARRY IS SET.

B113 SRR I AR R I T R IRt R R R R R R T

B113 C9 41 L338  CMF H$41 ;18 CHARACTER ’'A’ OR LARGER
Bi11S 90 o5 BCC L28e ;BRANCH OUT WITH CARRY CLEAR IF LESS
B117 E9 5B SBC H$SR ;18 CHARACTER GREATER THAN ’Z7
B119 38 SEC

B11A E9 AS SBLC HS$ADS ;SET CARRY IF IN RANGE

B11C 60 L2806  RTS

B11D PENHERHMMAA XXX ANFANENN SN BRI FE SRR N SR

B11D ; *CREATE NEW VARIABLE,

B11D ;¥A NEW NON ARRAY VARIABLE IS SET UF PY THIS

B11D ;¥ROUTINE. IT FIRST OFENS UF THE VARIARLE

B11D ; *STORAGE AREA BY SEVEN BYTES TO ACCOMMODATE

B11D ; #*THE NEW VARIABLE. THIS IS DONE BY MOVING

B11D ;*THE ENTIRE CONTENTS OF THE ARRAY STORAGE

B11D ; *NREA WHICH LIES ABOVE THAT OF THE SIMFLE

B11D ; *VARIABLES UF SEVEN BYTES AND ALSO CHANGING

11D ; *THE ARRAY FOINTERS (DEFINING ALl VARIAPLES

B11D ;#0T THE BEGINNING OF A FROGRAM IMFROVES THE

B11D ; *FROGRAM SFEED SINCE THE RELOCATION OF THE

B11D ; *ARRAY VARIAPLE STORAGE AREA IS A RELATIVELY

B11D ; *LONG FROCESS). THE SIMFLE VARIARLE IS THEN

B11D 3®SET UF WITH THE FIRST TWO RYTES CONTAINING

B11D ; *THE VARIABLE NAME AND THE OTHER FIVE RYTES

B11D ; *WHICH CONTAIN THE VALUE OR IN THE CASE OF

B11D ;#A STRING YARIARLE THE LOCATION FOINTERS ARE

B11D ;*¥ALL SET TO ZERO. ON EXIT FROM THIS ROUTINE

B11D ; *LOCATIONS $47,$48 CONTAIN THE STARTING

B11D ; #ADDRESS OF THE VARIABLE VALLUE OR FOINTER

e11D ;¥AND LOCATIONS $5F,$69 THE START ADDRESS OF

B11D ; *THE VARIAPLE.

R11D PEEEEREEFLERLEERNERLERENRXEESLRE XL RER R LR S

11D 68 L342  FLA ; CHECK CALLING ROUTINE ADDRESS
B11E 48 FHA ;ON STACK

B11F C9 24 CMF #H$24 ;WAS LGB $2A

R121 D@ o5 BNE L343 ;NO

R123 A9 13 L337 LDA H$12 ;SET FOINTER TO CONSTANT
R125 A0 BF LDY H$RF ; TARLE

B127 60 RTS JEXIT

P128 A5 45 L34S LDA VARNAM ;GET CURRENT VARIARLE NAME CHAR 1
B12A A4 46 LDY VARNAM+1 ;CHAR 2

B12C C9 54 CMF H$%4 ;16 CHARHL = T’

B12E Do eR BNE L347 ;NO



Loc

B139
B132
B134
B136
B138
e138
B13D
B13F
R141
B143
B145
B147
B149
B14B
B14D
B14F
B151
B1353
B154
B1S6
B158
B159
B1S8
815D
B140@
B162
Blé4
B165
B167
B169
B1éB
B16D
B1&6F
B170
2172
B174
B174
8177
B179
B17A
B17C
B170D
B17F
189
B182
B183
B185
e187
2188
B184
B18C
B18E
R18F
B191
B193
B194
B194
194
B194
B194
B194

CODE

ce
Fé
ce
Dé
4C
ce
Do
ce
Fo

AS 2

A4
85
84
AS
A4
a5
84
18
69
90
cs
85
84
20
AS
A4
cs
85
84
Ad
AS
?1
c8
AS
91
A9
cs8
91
c8
91
cs
91
c8s
21
cs

91 5
AS 5

18
69
A4
90
cs
85
84
60

o8

S8

AF

A3

LINE

L343
L3427

L344

L346

L348

L339

CFY
BER
CFY
ENE
JAp
one
BNE
CFY
BEQ
LDA
LDy
STA
STY
LDA
LDY
STA
STY
cLC
ADC
BCC
INY
STA
STY
JSKR
LDA
LDY
INY
STA
STY
LDY
LDA
STA
INY
LDA
STA
LDA
INY
STA
INY
sTA
INY
STA
INY
STA
INY
STA
LDA
CLC
ADC
LDY
ecc
INY
STA
STY
RTS

Basic 71

nsCY ;1S CHARW2 = "1’

1337 ; YES

H$49 ;IS CHARW2 = "I’

L347 :NO

L94 ;OUTPUT *SYNTAX ERROR’
#$53 ;1S CHARH#1 = 'S’

L344 ;NO

0654 ;1S CHAR H2 = T’

L343 ;YES, OUTPUT ’"SYNTAX ERROR’
ARYTAB ;GET FOINTER TO STARY OF

ARYTAB+1 ; ARRAYS

FACEXP-2 ;AND SAVE IN TEMFORARY LOCATION TO
FACEAP-1 ;GIVE OLD BLOCK START

STREND ;GET FOINTER TO END

STREND+1 ;OF ARRAYS

BASTAF+15 ;AND SAVE IN TEMFORARY LOCATION TO
BASTMP+16 ;GIVE OLD BLOCK START +1

Héeo7 ;ADD 7 TO GET NEW VARIABLE
L3464

; IF CARRY SET INCREMENT MSB
BASTHUF+13 ; THEN SAVE IN NEW FOINTER
BASTMF+14 ;TO GIVE NEW BLOCK END
L1 ;OFEN UF MEMORY USING ABOVE FARS.
BASTMF+13 ;THEN SAVE NEW
BASTHF+14 ;START OF

;ARRAYS POINTER

ARYTAB ;FLUS ONE

ARYTAB+1

H$00 ;SET INDEX FOINTER TO ZERO

VARNAM ;GET FIRST CHARACTER OF VARIABLE NAME

(FACEXF-2),Y ;AND SAVE IN OFENED UF VARIABLE
;STORAGE AREA

VARNAM+1  ;SECOND CHARACTER OF VARIABLE NAME

(FACEXF-2),Y ;AND SAVE

H$00 ;THEN SET THE WEXT FIVE BYTES TO
;ZERO FOR STORAGE OF THE VALUE

(FACEXF-2),Y

(FACEXP-2),Y
(FACEXF-2),Y
(FACEXF-2),Y

(FACEXF-2) Y
FACEXP-2 ;SET OLD BLOCK START TO

hHeo2 ;OLD BLOCK START FLUS 2
FACEXF-1

L339

VARPNT ;AND STORE IN FOINTER TO ARRAY

VARPNT+1 ; VARIARLE

;#SET UF ARRAY FOINTER.

; *SFACE WITHIN THE ARRAY STORAGE AREA IS

; *ALLOCATED BY THIS ROUTINE FOR THE ARRAY
;#FOINTERS. TO DO THIS THE NUMBER OF ARRAY
;#SUBSCRIFTS STORED IN $0B IS MULTIFLIED RY
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Loc CODE LINE

B194 ;#THO AND THEN INCREMENTED BY FIVE AND THIS
B194 3 ¥VALUE STORED IN LOCATIONS $¢58,859. IT IS

B194 ;#USED BY THE ROUTINE AT ¢BiD1 TO SET UP

B194 ;1 ¥AN ARRAY.

B194 § 3NN K NI 2 3 E 303630 30 00 B B LU0 G SO0 D0 M B R P HH N

B194 A5 6B L349 LDA COUNTB ;GET NUMBER OF °*DIM’ ELEMENTS
B19& ©A ASL A ;MULTIPLY BY TWO

B197 49 05 ADC H$05 ;AND ADD FIVE

B199 45 SF ADC FACEXF-2 :ADD TO $SF AND $6460

B19B A4 60 LDY FACEXP-1

B19D 99 o1 BCC L3642

B19F C8 INY

B1A® 85 98 L3462 STA BASTMP+13 ;AND STORE IN RESULT POINTER
B1A2 B4 59 STY BASTMP+14

Bi1A4 49 RTS

B1AS pUNAMERRNRRERRERNERRR RN AR R BN R RN R RER

B1AS ;#-32768 IN FLOATING POINT FORMAT

B1AS PR AN A RN AR RN N AN NN ANN NN R RN AR AN RRRNNY

B1A3 96 .BYT $90,$80,%$00,%00,%00

B1A4 8@

B1A7 06

B1A8 00

B1A9 09

B1AA PEN NN R AN RN RN AR AR AN AN AN RARNNE RS

B1AA ; *CONVERT FLOATING POINT NUMBER TO INTEGER

B1AA ;¥AND FUT IN .A,.Y REGISTERS.

B1AA RN AR AR AN AN AN NN CR R AR RN RARENENR

B1AA 20 BF B1 FTOI JSR L452

B1AD AS 44 LDA FACHO+2

B1AF A4 65 LDY FACHO+3

B1B1 49 RTS

B1e2 RN AN AA AR RN AN AN A AR N O R A AN RN ERAANAR

BiB2 ; *EVALUATE INTEGER EXPRESSION.

B1BR2 ; *THIS TAKES AN EXFRESSION FROM BASIC AND

B1BR2 ; *EVALUATES IT. IF THE RESULT IS LESS THAN

B1R2 ;¥32768 IT IS CONVERTED INTO A TWO BYTE

B1B2 ; *NUMBER WHICH IS STORED IN LOCATIONS $44

B1R2 ; *AND $45 OF FACH1.

B1B2 RS A AR KA RN AN AR A AR ANENARNRCARARRENREE

BE1B2 20 73 00 L350 JSR CHRGET ;GET NEXT CHARACTER

B1BS 20 9E AD JSR L2564 ;EVALUATE EXFRESSION

B1e8 20 8D AD L353 JSR L96 ; CHECK IF NUMERIC

BI1BB A5 646 LDA FACSGN ;GET SIGN BYTE

B1ED 30 oD BMI L1583 ; IF NEGATIVE THEN 'ILLEGAL QUANTITY’
B1BF A5 61 1452 LDA FACEXP ;GET EXFONENT

RIC1 C9 9@ CMF H$90 ;1S IT GREATER THAN 32768
BI1C3 90 09 BCC L391 sNO

BICS A9 AS LDA H$AS ;FOINT TO CONSTANT -32768
BIC7? A0 Bl L.DY H$B1

BIC? 20 5B BC JSR L3e8 ;COMPARE FACH1 WITH -32748
B1CC D@ 7aA L153 ENE 1.363 ;IF NOT, "ILLEGAL QUANTITY ERROR’
BICE 4C 9B BC L351 JHF LS26 ;CHANGE FLOATING FOINT TO INTEGER
P1D1 ;*xé(*r**t*xQ0%:*)**:***’(~txrtfx§x*’-e*xO**

BiD1 ;*FIND OR MAKE AN ARRAY.

B1D1 ;#THIS IS A LONG AND COMPLEX ROUTINE WHICH IS
BID1 ; *FRINCIFALLY CALLED BY THE ROUTINE AT $POBP.
B1D1 ; *THIS FIRST CHECKS FOR THE EXISTENCE OF THE
B1D1 ; *ARRAY VARIABLE AND OBTAINS ITS SURSCRIFT(S).
B1D1 ; *EACH SUBSCRIFT IS STORED ON THE STACK AS FOUR
P1iD1 ;#*RYTES, THE FIRST TWO ARE THE NAME FLAGS AND

B1D1 ;#THE LAST TWO THE SUBSCRIPT VALUE (THIS IS
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LOC  CODE LINE

B1D1 }%CONVERTED FROM FLOATING POINT TO INTEGER BY

B1D1 }¥THE ROUTINE AT $BIB2). THIS IS USED T0

B1D1 ;%CALCULATE THE ARRAY ELEMENT ADDRESS USING

B1D1 ;¥THE COMFUTE ARRAY SUBSCRIPT SIZE ROUTINE AT

B1D1 ;%$B34C, WHICH RETURNS THE SUBSCRIFT SIZE IN

B1D1 3%THE .X (LOW) AND .Y (HIGH) INDEX REGISTERS.

B1D1 }%THE ARRAY ELEMENT ADDRESS IS RETURNED STORED

B1D1 ;#IN $47,$48. IF THE ARRAY IS NOT FOUND THEN

B1D1 ; *SUBROUTINE $B261 SETS UP AN ARRAY USING A

B1D1 ;¥DEFAULT ARRAY ’DIN’ VALUE OF 10. THE FIRST

B1D1 ;%ARRAY ELEMENT ADDRESS FOR THE NEW ARRAY IS

B1D1 s *RETURNED IN $47,$48.

RiD} ;§§§§§':"a'§§§§i%'§§§*i*!*&!*!***iﬂ!%&**l*ﬁ**i

B1D1 AS oC L352 LDA DIMFLG ;DEFAULT ’DIM’ FLAG

BID3 05 OF ORA INTFLG ;OR’ED WITH THE NUMERIC TYFE FLAG
BIDS 48 PHA ;AND PUSHED ONTO THE STACK

B1D& A5 0D LDA VALTYP {GET VARIABLE TYPE FLAG

B1D8 48 PHA ;AND PUSH TO STACK

BIDY AQ 00 LDY H$09 ;FUSH A ZERD ONTO STACK

BIDB 98 L335  TYA

BIDC 48 FHA

BIDD AS 46 LDA VARNAM+1  ;GET FIRST CHARACTER IN VARIABLE NAME
BIDF 48 FHA ;AND PUSH TO STACK

BIE® AS 45 LDA VARNAM :SECOND CHARACTER OF VARIABLE NAME
BIE2 48 FHA

BIE3 20 B2 B1 JSR L350 JEVALUATE INTEGER EXPRESSION
B1E6 68 FLA

BIE7 B85 45 STA VARNAM ;GET SECOND CHARACTER OF VARIABLE
B1E9 48 FLA ;NAME AND

BIEA B85 46 STA VARNAM+1  ;FIRST CHARACTER

BIEC 68 FLA

BIED AB TAY ;PUT ZERD IN .Y REGISTER

BIEE BA 18X : TRANSFER STACK POINTER TO .X
BIEF BD 02 o1 L.DA BAD+2,X ;GET FLAG H1 AND FUSH TO

BIF2 48 FHA ;TOP OF STACK

BIF3 BD 01 o1 LDA BAD+1,X  ;GET FLAG H2 AND FUSH

BIF6 48 FHA ;TO TOP OF STACK

BIF7 AS 64 LDA FACHO+2 ;GET INTEGER LSE VALUE AND

BIF9 9D @2 o1 STA BAD+2,X  ;REFLACE FLAG H1

BIFC AS 65 LDA FACHO+3  ;GET INTEGER MSE VALUE AND

BIFE 9D o1 o1 STA BAD+1,X  ;REFLACE FLAG H2

p2e1 C8 INY ; INCREMENT .Y (SURSCRIFT FOINTER)
R202 20 79 e JSK CHRGOT ;GET LAST CHARACTER

B205 C9 2C CMF H$2C ;IS IT A COMMA

p207 F@ D2 PEQ L335 SYES

B209 B4 OB STY COUNTE ;STORE .Y IN SURSCRIFT FOINTER
R20R 20 F7 AE JSR L294 ;CHECK IF BRACKETS CLOSED

P2OE &8 FLA

B20F B85 oD STA VALTYP ;GET BACK VARIABLE TYPE FLAG
p211 68 FLA

R212 85 OF STA INTFLG ;GET BACK NUMERIC TYPE FLAG
B214 29 7F AND H$7F ;AND WITH $7F THEN

B216 85 @C STA DIMFLG ;STORE IN DEFAULT °DIN’ FLAG
R218 A6 2F LDX ARYTAB ;GET FOINTER TO START OF ARRAYS
B21A AS 30 LDA ARYTAR+1

R21C 86 SF L354 STX FACEXP-2 1AND STORE IN TEMFORARY LOCATION
B21E 85 40 STA FACEXP-1

R220 CS 32 CMP STREND+1  ;CHECK FOR TOP OF VARIABLES MSE
B222 DO 04 ENE L340 ;LESS

B224 E4 31 CPX STREND jCHECK FOR TOF OF VARIABLES LSE

B22&6 F@ 39 BEQ L3S9 ;GOTO ARRAY NOT FOUND ROUTINE



74 The Commodore 64 ROMs Revealed

LOC  CODE LINE

B228 AQ 00 L340  LDY H$0® J INITIALISE POINTER TO ZERO
B22A B1 SF LDA (FACEXP-2),Y ;GET VARIABLE NAME FROM LISTING AND
B22C €8 INY

B22D C5 45 CHF VARNAR JCORPARE WITH SOUGHT NARE

B22F DO 04 BNE L356 }ND MATCH ON FIRST CHARACTER
B231 AS 464 LDA VARNAM#1  ;COMPARE SECOND CHARACTER

p233 D1 SF CHF (FACEXF-2),Y

B235 FO 164 BEQ L361 JVARIABLE FOUND

B237 C8 L356  INY

B238 B1 5F LDA (FACEXP-2),Y ;GET FIELD LENGTH

B23A 18 cLC

B23B &5 SF ADC FACEXP-2 ; AND ADD TO POINTERS

B23D AA TAX

823E C8 INY

B23F B1 SF LDA (FACEXP-2),Y ;REPEAT FOR MSB

B241 45 40 ADC FACEXP-1

B243 90 D7 BCC L354 ;CONTINUE SEARCHING

B245 A2 12 L358  LDX H$12 ; "BAD SUBSCRIPT’ ERROR POINTER
B247 2C .BYT $2C

B248 A2 OF L3463  LDX H$OE ;*ILLEGAL QUANTITY’ ERROR POINTER
B24A 4C 37 A4  L167 JMP L10 JFRINT ERROR MESSAGE

B24D A2 13 L3461  LDX H$13 ;"REDIM’D ARRAY’ ERROR POINTER
B24F AS oC LDA DIMFLG ;GET "DIM’ SUBSCRIFT FLAG

B251 DO F?7 BNE L167 ;1F NOT ZERO THEN ERROR MESSAGE
B253 20 94 B1 JSR L349 ;ARRAY FOINTER SUBROUTINE

8256 AS 0B LDA COUNTB ;GET NUMBER OF SUBSCRIFTS

B258 AQ 04 LDY H$04

B25A D1 SF CMP (FACEXP-2),Y ;COMPARE WITH "DIM’ VALUE
B25C DO E7 BNE L358 ;ND THEN ’BAD SURSCRIFT’ ERROR
B2SE 4C EA B2 Jnp L372 ;SEARCH FOR ELERENT

B261 ;

p261 }ARRAY VARIABLE NOT FOUND THEN SET UP (DIM=10)

B241 ;

B261 20 94 B1  L359  JSK L349 ;SET UP ARRAY POINTER

B244 20 08 A4 JSR L92 ;CHECK ON FREE MEMORY

B267 AD 00 LDY Hé$0o

B249 84 72 STY FRUFPT+#1  ;SET TO ZERO

B26B A2 05 LDX H$0S ;SET DEFAULT LENGTH

B26D A5 45 LDA VARNAM ;GET FIRST CHARACTER OF NAME
B24F 91 SF STA (FACEXF-2),Y ;AND FUT IN ARRAY STORAGE
B271 10 o1 BFL L357 ;NOT INTEGER

B273 CA DEX ;DECREMENT LENGTH FOINTER

B274 C8 L357  INY

B275 AS 46 LDA VARNAM+1  ;GET SECOND CHARACTER OF NAME
B277 91 SF STA (FACEXP-2),Y ;FUT IN ARRAY STORAGE

B279 10 02 BFL L365

R27B  CA DEX

p27C CA DEX

B27D 86 71 L345  STX FBUFFT ;SET VARIABLE LENGTH

B27F AS B LDA COUNTE ;GET SUBSCRIFT NUMBER

B281 C8 INY

p282 CB INY ;BUMP FOINTER BY THREE LOCATIONS
p283 C8 INY

p284 91 SF STA (FACEXP-2),Y ;AND SAVE

B284 A2 OR L3466  LDX HCOUNTB ;SET X TO 11, DEFAULT 'DIM’ VALUES
R288 A9 00 LDA H$00

P2BA 24 OC BIT DIMFLG

B2BC 50 08 BUC L369 ;TEST IF DIMENSIONS DEFINED
B2BE 48 FLA ;GET DIMENSION FROM STACK

P28F 18 cLc

B290 69 01 ADC Hsol $AND ADD ONE
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Loc CODE LINE

R292 AA TAX

B293 48 PLA

R294 49 09 ADC Hsee ;ADD CARRY IF OVER 255

B294 C8 L3469 INY

B297 91 5F STA (FACEXP-2),Y ;SAVE MSB

B299 C8 INY

B29A B8A TXA

B29B 91 SF STA (FACEXF-2),Y ;SAVE LSB

B29D 20 4C B3 JSR L374 ;COMFUTE ARRAY SIZE TO GET FREE MEA.
B2A® 86 71 STX FBUFPT ;SAVE VARIABLE END POINTER LSB
B2A2 85 72 STA FRUFFT+1 ;ASB

B2A4 A4 22 LDY INDEX

B2Aé6 Cé6 0B DEC COUNTB ;DECREMENT NUMBER OF SUBSCRIFTS
B2A8 Dé DC BNE L3646 ;AND REFEAT IF FURTHER DIMENSIONS
B2AA 65 59 ADC BASTAF+14 ;ADD FIELD LENGTH TO START ADDRESS
B2AC BO 3D BCS L3746 ;'0UT OF MEMORY’ ERROR

B2AE 85 59 STA BASTHAP+14 ;OTHERWISE STORE

B2BO A8 TAY

B2B1 BA TXA

B2B2 45 S8 ADC BASTMP+13 ;ADD LSB OF FIELD LENGTH

B2R4 90 63 BCC L367 ; TO START ADDRESS LSB

B2B4 C8 INY

B2B7 F@ 32 BEQ L3746 ; 'OUT OF MEMORY’ ERROR

B2B9 20 08 A4 L3467  JSK L92 ;CHECK ON FREE MEMORY SFACE

B2RC 85 31 STA STREND ;SET FOINTER TO END OF ARRAYS
B2BE 84 32 STY STREND+1

B2CO6 A9 00 LDA H¢00 ;FILL ARRAY WITH ZEROS

B2C2 E&4 72 INC FBUFPT+1

B2C4 A4 71 LDY FRUFFT ;WITH FIELD LENGTH VALUE AS FOINTER
B2C6 FO 05 BEG L373

p2c8 88 L371 DEY

B2C9? 91 S8 STA (BASTMP+13),Y ;AND STORE IN ARRAY AREA

B2CE DO FB ENE L371 ;D0 AGAIN UNTIL .Y=0

R2CD Cé 959 L373 DEC BASTMF+14 ;DEC mSB OF START ADDRESS + LENGTH
R2CF Cé 72 DEC FRUFFT+1 ; DECREMENT LENGTH mSE

B2Dt DO FS BNE L371 ;CUNTINUE UNTIL END OF ARRAY

B2D3 E6 59 INC BASTMF+14 ;RESTORE ADDRESS + LENGTH ADDRESS MSR
B2D5 38 SEC

p2D6 AS 31 LDA STREND ;GET FOINTER TO END OF ARRAYS LSB
B2D8 ES SF SBC FACEXP-2 ;SUBTRACT FROM TEMFORARY

B2DA A® 02 L.DY He02

R2DC 91 SF STA (FACEXF-2),Y ;SAVE IN ARRAY LENGTH LOW

B2DE A5 32 L.DA STREND+1 ;REFEAT FOR LSE

B2EQ@ C8 INY

B2E1 ED 60 SEC FACEXF-1

B2E3 91 SF STA (FACEXF-2),Y ;SAVE IN ARRAY LENGTH HIGH

BR2ZES AS oC L.DA DINFLG ;OET "DIM’ FLAG

B2E7 DO 642 BNE L381 ;IF NOT ZERO THEN END

B2E9 H

B2E? ;FIND ELEMENT

B2E9 ;

B2E? C8 INY

B2EA B1 5F L372 LDA (FACEXF-2),Y ;GET NUMBER OF DIMENSIONS

B2EC 85 @B STA COUNTB ;AND SAVE

P2EE A9 00 L.DA H$00 ;CLEAR VARIABLE END FOINTERS

B2Fe 85 71 STA FRUFPT

B2F2 85 72 L364 STA FRUFFT+1

B2F4 C8 INY

B2FS5 68 FLA ;GET INDEX FROA STACK

B2F6 AA TAX ;THEN STORE IN .X AND

B2F7 835 64 STA FACHO+2 ; MEMORY
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Loc

B2F9
B2FA
B2FC
B2FE
BR300
B302
R303
B304
B304
p3e8
R30R
B30E
B30E
B30E
R3OE
B3OF
B311
B313
B314
B316
B319
B31A
B31C
B31D
B31E
B326
B322
R324
BR324
B328
BR324
p32c
R32E
B3260
B331
B333
B335
£336
B337
B339
£33
B33E
B33F
B341
P343
B344
B346
B348
B349
B34PR
B34C
R34C
£24C
B34C
B34C
B34C
B34E
B350
B352
B353
B35

CODE

68
85
D1
9@
Do
ce
8A
D1
90
4C
4C

c8
AS
5
18
Fo
20
8A
65
AA
98
A4
65
86
Cé
Do
85
A2
AS
10
CA
AS
10
CA
CA
86
A9
29
an
65
85
98
69
85
A8
AS
60

84
B1

88
1
85

65
SF
oFE
L)

SF
07
45

33

72
71

8A
4C

64

22
63
71
B
CA
72
95
45

91

46
02

28
00

99

58
47

=
~

48

47

22
22
SF
28

SF
29

B2
A4

B3

B3

LINE

FLA
STA
CHP
BCC
EBNE
INY
TXA
CPF
BCC
L379 Jnf
L3764 JnP

;s CALCULATE

r
L370¢ INY
L375 LDA
ORA
cLC
BEQ
JSK
TXA
ADC
TAX
TYA
LDY
L377 ADC
STX
DEC
BNE
STA
LDX
L.DA
BFL
DEX
L378 LDA
BFL
DEX
DEX
L3890 81X
LDA
JSKR
TXA
ADC
STA
TYA
ADC
STA
TAY
LLDA
L381 RTS

-END

FACHO+3

;GET INDEX MSE
;AND SAVE

(FACEXF-2),Y ;COMIFARE WITH VALULE IN ARRAY

1.370
1.379

;SMALLER THEN CALCULATE ADDRESS
;LARGER THEN 'BAD SUBSCRIPT' ERRORK

(FACEXF-2),Y ;IF EQUAL COMFARE LSE

L3375
L35G8
L11

;IF SMALLER THEN CONTINUE
; GENERATE 'BRAD SUBSCRIPT’ ERROR
;GENERATE "0UT OF MEMORY'™ ERROR

ARRAY ELEMENT ADDRESS

FRUFFT+1
FBUFFT

L377
1.374

FACHO+2

INDEX
FACHO+3
FBUFPT
COUNTB
L364
FEUFFT+1
H$05
VARNAR
L378

VARNAM+1
L3go

RESHO+2
H$00
1.368

BEASTMF+13

VARFNT

BASTMFP+14

VARFNT+1

VARFNT

LIB B9

;COMPUTE ARRAY SIZE

L374  STY

INDEX

;GET END OF VARIABLE FOINTER MSE
;OR WITH LSB

;CONFUTE ARRAY SIZE

;AND ADD TO INDEX LSB

;BET MSE

;AND ADD TO INDEX MSE

;SET NEW VARIABLE FOINTER LSB
;DECREMENT NUMBER OF DIMENSIONS
;60 BACK AND DO NEXT

;SET NEW VARIARBLE FOINTER MSE

;SET DEFAULT VARIABLE LENGTH TO §
;GET FIRST LETTER OF NAME

;GET SECOND CHARACTER OF NAME

;LENGTH OF VARIABLE (5,3 OR 2 BYTES)

;CALCULATE OFFSET OF ARRAY

;STORE CURRENT VARIAPLE ADDRESS LSB

; STORE CURRENT VARIABLE ADDRESS MSE
;FUT MSE OF VARL1ABLE ADDRESS IN .Y
;AND LSE IN .A

;SAVE .Y FOINTER

LDA (FACEXF-2),Y

STA
DEY

RESHO+2

; SAVE NUMBER OF ARRAY ELEMENTS LO

LDA (FACEXF-2),Y

L348 STA

RESHO+3

;SAVE NUMBER OF ARRAY ELEMENTS HI
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L.oc CODE LINE

B357 A9 10 LDA #$10

B359 85 SD STA BASTRP+18 ;PUT 14 IN $5D

B3SB A2 00 LDX H$060 ;CLEAR . X AND .Y

B3SD A 00 L.DY fs00

B3SF BA L382 TXA ;AULTIFLY CONTENTS OF .X (LOW) AND
B340 A ASL A ;.Y (HIGH) AS A 16 BIT VALUE BY 2
B361 AA TAX

B342 98 TYA

B363 2A ROL A

B344 A8 TAY

B365 B® A4 BCS 1.376 ;CALCULATE ADDRESS OF ARRAY ELEMENT
B347 66 71 ASL FBUFPT sAULTIPLY VARIABLE END POINTER BY 2
B369 26 72 ROL FRUFFT+1

B34B 90 ©B BCC L384 ;CHECK IF $SD >@ THEN DO AGAIN
P36D 18 cLC

B34E 8A TXA

BR34F 65 28 ADC RESHO+2

B371 AA TAX ;PUT ARRAY SIZE LSB IN .X

B372 98 TYA

B373 45 29 ADC RESHO+3

B375 48 TAY ;FUT ARRAY SIZE MSE IN .Y

B376 B8® 93 BCS L3746 ;00 'OUT OF MEMORY ERROR’

p378 Cé& D L384 NEC BASTMF+18

B37A DO E3 BNE L382 ;00 AGRTN IF ¢3D NOT ZERO

B37C 60 RTS

B37D EREEEE R AR A R AR AR AR RSN RERE RN RS ESEESE

R37D ; *FERFORM "FRE’ FUNCTION.

B37D ; #*THIS DISCARDS ALL UNWANTED STRINGS, DOES A

R37D ; *GARBAGE COLLECT AND THEN CALCULATES THE

R3I7D ;#AMOUNT OF FREE MEMORY AVAILABLE. THIS IS

g37D ;s *RETURNED AS AN INTEGER TWO BRYTE VALUE

B37D ;*STORED IN $462 (1.0) AND $63 (HI).

B37D PEREEEE R AR EAAAAANAA AR KA ARSI NNA AN R E R

B37D S5 oD FRE LDA VALTYP ;GET VARIABLE TYFE FLAG

B37F FO 03 REQ L383 ;BRANCH IF NUMERIC

2381 20 A6 Bé JSR L4351 ;DISCARD UNWANTED STRING

B384 206 26 RS L383 JOR L4064 ;D0 GARBAGE COLLECT

R387 38 SEC

p388 AS 33 LDA FRETOF ;GET FOINTER TO STRING STORAGE LSP
B38A ES 31 SBC STREND ;AND SURTRACT FROM END OF ARRAYS LSB
R38C A8 TAY ;STORE RESULT IN .Y

R38D S5 34 LDA FRETOF+1 ;REFEAT FOR MSR

B38F ES 32 SBC STREND+1

B391 PR R R R R R AR R R A SRR ENRENE R RS E SRR R

R391 ; #CONVERT FIXED TO FLOATING.

R391 ;#THE TWO BYTE INTEGER VALUE IS HELD IN .A(HI)

B391 ;#AND .Y (LLO). THE ROUTINE CONVERTS THESE INTO

BR3?1 ; #*FLOATING FOINT FORM IN FACHL.

R391 JEEEER AR AR N AR E AN AR A B RS RS AR R AR R B A KRS

B3%21 A2 00 L 385 L.DX H$00

B393 86 @D STX VALTYF ;SET VARIABLE TYFE FLAG TO NUMERIC
R39S 85 42 STA FACHO ;SAVE RESULT LSB

R397 B84 &3 STY FACHO+1 ; MSe

R399 A2 90 LDX H$%0

B3I9R  4C 44 BC JNF L3160 ;CONVERT TO FLOATING FOINT

RIPE R LR R R R R R R R R T

B39E ; “FERFORM "POS’ OFERATION.

B39k ; *THE FOSITION OF THE CURSOR ON THE LINLE IS

R39E ;*0BTAINED USING ROUTINE $FFFO A ZERO IS FUT

B39E ;#INTO THE ACCUMULATOR AND THE ROUTINE AT

BE39E ;#8391 CALLED TO FUT THE VALUE IN FACHL.
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Loc CODE LINE

B39E R e L e I e P e

B3%E 38 FOS SEC

B39F 20 Fo FF JSR LBes8 ;6ET CURSOR FOSITION

B3A2 A9 @9 1.291 LDA H30Q

B3A4 FO EB BEQ L385 ; CONVERT FIXED VALUE TO FLOATING
B3As EAERAAARSANNAAR AN SRR RN RARARAARRRRARRRRR

B3A6 ; #CHECK NOT IN 'DIRECT’ MODE.

B3A6 ;#THIS CHECKS TO SEE IF THE COMRAND WAS ENTERED
B3A4 ; #*FROA THE KEYROARD IN THE ’'DIRECT MODE’ (WITHOUT
B3A& ;#A LINE NUMBER). IT DOES THIS BY LOOKING AT

B3A6 ; #LOCATION $3A WHICH IS THE HIGH ORDER BYTE OF

B3AS ; ®THE CURRENT LINE NUMBER, IF THIS HAS A VALUE OF
B3AS ;1 #$FF THEN THE COMMAND WAS DIRECT.

B3A& PR AR ENA NN AAARARR AR AN KRR A SR AR SRR RS

B3Aé6 46 3A L4580 LDX CURLIN+1 ;GET CURRENT LINE# MSB

B3A8 ES8 INX ; INCREMENT T0O CONVERT $FF TO $00
B3A9 DO A® ENE L381 ;NOT DIRECT MODE THEN RTS
B3AB A2 15 LDX H$15S ;ERROR NUMBER FOR'ILLEGAL QUANTITY’
B3AD 2C .BYT $2C

B3AE A2 1B L208 LDX H¢$1B ;ERROR MUMBER FOR’UNDEF’D FUNCTION’
B3R® 4C 37 A4 JAF L10 ; OUTFUT ERROR MESSAGE

B3B3 FRAEEEAAAA AN RRRAANAANEAN K RRARRRRAR AR RES

B3p3 ; *FERFORM "DEF’ OFERATION.

B3B3 ; #A SYNTAX CHECK IS FIRST CARRIED OUT USING

BIR3 ;#THE ROUTINE AT $R3E1. THE MODE OF OFERATION

8383 ;#I8 THEN CHECKED TO MAKE SURE THAT IT IS IN

B3e.3 ; *FROGRAM MODE, AND THEN SEARCHES FOR THE

B3B3 ; *FRESENCE OF A LEFT BRACKET. IF FOUND THEN

B3R3 ;*THE FOLLOWING VARIABLE IS LOCATED IN MEMORY

B3R3 ;#USING ROUTINE $BO8BB. A RIGHT BRACKET IS THEN

B3R3 ; *CHECKED FOR AND THE REXT CHARACTER IN BASIC

B3B3 ;*TESTED TO MAKE SURE THAT IT IS AN =. THE

B3R3 ;*FIVE BYTES OF DATA OBTAINED ARE THEN FUSHED

B3R3 ;#ONTO THE STACK IN THE FOLLOWING FORMAT:

e3p3 ;¥ 1 .. FUNCTION TOKEN OF FIRST CHARACTER IN

R3R3 ] VARIABLE NANME

B33 7% 2 .. VARIABLE ADDRESS FOINTER FROM

R3B3 ;% 3 .. LOCATIONS $47,%48

e3e3 7% 4 .. FOINTER TO PASIC FOR CHARGET FROM

B3R3 ;% 3 .. LOCATIONS $7A,%7R

B3B3 R R e et PR T T

B3R3 20 E1 B3 DEF JSR L3960 ;CHECK FN SYNTAX

B3R6 20 A6 B3 JSR L1450 ;CHECK IF DIRECT MODE

B3B? 20 FA AE JSR L3555 ;CHECK IF BRACKETS OFEN

BIRC A9 86 LDA H$80 ;SET FNX FLAG TO $80 WHICH BLOCKS
B3RE 85 10 STA SUBFLG ; INTEGER YARIABRLE

B3Ce 20 BB PO JSR L3325 ; SEARCH FOR VARIARLE

R3C3 20 8D AD JSR L9646 ;CHECK ON NUMERIC

R3Cé6 20 F7 AE JSKR L2924 ;CHECK IF BRACKETS CLOSED
B3C9 A9 B2 LDA H3$R2 ;CEM ASCII CODE FOR "=’

B3CE 20 FF AE JSR L242 ;CHECK FOR "=7

BICE 48 FHA ;FUSH FIRST CHARACTER TOKEMN TO STACK
BICF  AS 48 L.DA VARFNT+1 ;GET VARIAPLE ADDRESS FOINTER
23D1 48 FHA ;MSR AND FUSH TO STACK

B3D2  AS 47 1.DA VARFNT ;GET VARIARLE ADDRESS FOINTER
R3D4 48 FHA ;LSE AND FUSH TO STACK

B2DS A4S 7P LDA TXTFTR+1 ;GET CHARGET FOINTER MSR

B3D7 48 FHA ;AND FUSH TO STACK

B3D8 aAS 7A LDA TXTFTR ;GET CHARGET FOINTER LSB

B3DA 48 FHA :AND FUSH TO STACK

E3DE 20 F8 A8 JSR L1360 ;FOINT TO NEXT PROGRAM STATEMENT



Loc

B3DE
B3E1
B3EL
B3E1
B3E1
B3E1L
B3E1
B3E1
B3E1
B3E1L
B3E1L
B3E1
B3E3
B3ES
B3ES
B3EA
B3ED
B3EF
B3F1
B3F 4
B3F 4
B3F 4
B3F4
B3F 4
B3F 4
B3F4
RB3F4
B3F 4
B3F 4
B3F4
B3F 4
B3F?7
B3F9
B3FA
R3FC
B3FD
B409
B403
B404
B406
B407
B409
B4oB
B406D
R40OF
B410
B411
B413
B415
B417
B418
B4l1A
B4R
B41C
B41E
B420
R423
B425
R426
B.428
B429

CODE

4C

A9
20
o9
85
20
85
84
4C

20
AS
48
AS
48

20
68
85
68
85
A®
e1
85
AA
cs
B1
Feo
85
cse
B1
48

10
A4
20
AD
48

J
48
B1

4F

AS
FF
80
16
92
4E
4F
8D

E1
4F

4E

Fi
80

4E

4F
02
4E
47

4E
?9
48

47
FA
48
D4
7e
7A
4E

B4

AE

BO

AD

B3

AE
AD

BR

Basic 79
LINE

JAP L393 ;GET FN VARIABLE FROA STACK
GRENRENARFRAANNAAN NN AR RN A AR UNR AR R RREN R
; *CHECK FN SYNTAX.
;#THIS IS CALLED BY THE ROUTINES AT $B3B3
;*AND ¢B3F4 AND FIRST CHECKS FOR THE FN TOKEN
3% — $AS. THEN SETS THE FUNCTION FLAG IN
; #LOCATION $¢10 WITH THE 'OR’ OF THE FUNCTION
;NAME AND ¢80. IF THE FUNCTION EXISTS IT IS
; *SEARCHED FOR, IF NOT THEN IT IS SET UF, AND
s *FINALLY CHECKS THAT THE VALUE IS NUMEKRIC.
PRANA R AN N AR N A AN AR AN RN AR AR AR R AR A A RN AR

1L.399 LDA H$AS ;GET FN TOKEN
JSR L242 ;CHECK ON FN CODE
ORA H$80 ;OR WITH $3@ AND
STA SUBFLG ;STORE IN FN FLAG
JSR L324 ;LOCATE VARIABLE

STA PASTMP+3  ;STOKE FN VARIABLE POINTERS
STY BASTMF+4
JOF L96 ;CHECK IF NUMERIC
;tﬁk*kiiik*tikk**ﬂ*tﬁkkaktt*rit:***k*t*t’:
; SEVALUATE FNX.
;$THE ROUTINE AT $B3E1 IS FIRST CALLED TO
; %CHECK THE SYNTAX AND GET THE VARIABLE
; ADDRESS. THE EXPRESSION IS EVALUATED AND
;#THE RESULT STORED IN FAC H1. THE DATA
;#PLACED ON THE STACK BY THE 'DEF’ ROUTINE
;#1S RECOVERED AND STORED IN RAM MEMORY AT
;%A LOCATION FOINTED TO BY THE VALUES IN
; ¥LOCATIONS $4E, $4F.
L387  JSR L3986 ;CHECK FN SYNTAX
LDA BASTMP+4  ;GET FN VARIABLE POINTER MSB AND

FHA ;FUSH TO STACK
LDA BASTMP+3 ;GET LSB
FHA
JSR L292 ;EVALUATE EXFRESSION WITHIN BRACKETS
JSR L9& ;CHECK IF NUMERIC
FLA ;RESTORE FN VARIABLE FOINTERS
STA BASTMF+3 ;LSE
FLA
STA BASTMP+4 ;MSE
LDY #$02 ;SET FOINTER TO SECOND BYTE AND
LDA (BASTMF+3),Y ;GET VARIARLE ADDRESS LSB
STA VARFNT ;STORE IN MEMORY AND
TAX ;FUT IN .X REGISTER
INY
LDA (BASTMF+3),Y ;GET VARIARLE ADDRESS MSB
BEQ L2608 ;GIVE "UNDEF'D FUNCTION’ ERROR
STA VARPNT+1 ; STORE
INY ;SET TO THREE BYTES
L293 LDA (VARFNT),Y ;GET VARIABRLE
FHA ;AND FUSH TO STACK
DEY ;FOINT TO NEXT
BFL L2293 ;IF MORE BYTES DO AGAIN
LDY VARFNT+1 ;FUT VARIABLE ADDRESS MSB INTO .Y
JSR 1154 ;LSEB IN X FUT FACH1 INTO FN VARIABLE
LDA TXTFTR+1 ;GET CHARGET FOINTER MSE
FHA ;FUSH TO STACK
LDA TXTFTR ;REFEAT FOR LSB
FHA

LDA (BASTMF+3),Y ;GET NEW CHARGET POINTER



80

Lac

B42B
B42D
B42E
B430
B432
B434
B435
B437
B438
B438
B43C
B43E
B43F
B441
B444
B44é
B449
B44A
B44C
B44D
B44F
B451
B452
B454
B455
B456
B458
B45?
B45A
B4SC
B4SD
B4SE
£460
B4b1
B462
B4b4
B465
B445
B465
B465
B445
B465
B465
B465
R465
B445
B465
B448
B46A
B46D
B46E
B4&F
R471
B473
B475
B475
R475
B475
B475
B475

2475

The Commodore 64 ROMs Revealed

CODE LINE

85 74 STA TXTFTR ;AND REFLACE OLD LSB

-] INY ;00 AGAIN FOR RSB

Bl 4E LDA (BASTMF+3),Y

85 78 STA TXTFTR+1

AS 48 LDA VARFNT+1 ;GET CURRENT VARIABLE ADDRESS mMSg
48 PHA ;FUSH TO STACK

AS 47 LDA VARFNT ;REFEAT FOR LSB

48 FHA

20 84 AD JSR L2353 ;GET TERM AND CHECK NURMERIC

48 FLA ;PULL CURKRENT VARIABLE ADDRESS LSB
85 4E STA BASTAP+3 ;FROA STACK AND STORE

68 FLA ;REFPEAT FOR RSB

85 4F STA BASTAP+4

20 79 09 JSK CHRGOT ;GET LAST CHARACTER

Fé @3 BEG L391 ;NO MORE CHARACTERS

4C 68 AF JRP L94 ;OUTPUT "SYNTAX ERROR’

68 L391 FLA ;RESTORE CHARGET FROGRAM FOINTER LSB
835 7A STA TXTPTR ;AND STORE IN CHARGET

68 FLA ;REFPEAT FOR MSB

85 78 STA TXTPTR+1

A® 60 L393 LDY #$00 ;SET FOINTER TO ZERO

68 PLA ;PULL FN VARIABLE OFF STACK AND STORE
91 4E STA (BASTMF+3),Y ;THE FIVE EYTES IN MEMORY POINTED
48 PLA ;TO BY ADDRESS IN LOCATIONS $4E,$4F
c8 INY

91 4E STA (BASTMF+3) Y

68 FLA

c8 INY

?1 4E STA (BASTMF+3),Y

468 FLA

cs INY

91 4E STA (BASTMF+3) Y

68 FLA

[M:] INY

?1 4E STA (BASTAF+3),Y

40 RTS

R T e Ly

; #*FERFORM "STR$’ OPERATION.

;#THE ROUTINE FIRST CHECKS THAT THERE IS A

; #NUMERIC EVALUATION TO THE ARGUMENT. THE

; #*ARGUMENT IS STORED IN FACH1. THIS IS CONVERTED
;#INTO AN ASCII STRING STARTING AT LOCATION
;60100 BY THE ROUTINE AT $BDDF. THE STRING
;#AND ITS RELATED FOINTERS ARE THEN SET UFP IN

; *MEMORY BY THE ROUTINE $PR487.

20 8D AD STR JSK L.96 ; CHECK ON NUMERIC

A0 20 LDY H$00

20 DF BD JSR 1.187 ; CONVERT FACH1

48 FLA

68 FLA

A9 FF L.388 LDA H$FF ;SET FOINTER TO START OF STRING
AG 00 LDY #H$00 ; STORAGE BUFFER TO $00FF

Fo 12 BEQ L4440 ;SET UF STRING

AR AR A AR A KA E RN AN R A AN R AN AN E R
;#CALCULATE STRIMNG VECTOK.

;¥0ON ENTRY THE STRING LENGTH IS HELD IN THE

; #ACCUNULATOR, THE ROUTINE THEN CALCULATES
;#THE AREA OF RAM ALLOCATED TO THE STRING.
;#0ON EXIT THE STRING LENGTH IS HELD IN .A AND
;*LOCATION €41 AND THE ADDRESS FOINTER IN .X
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LOC CODE LINE

B475 s ¥AND $62 (LLSB), .Y AND $63 (MSB).

P475 R AL e R R e PR

B475 A6 64 L304 LDX FACHO+2 ; TRANSFER CONTENTS OF LOCATIONS
B477 A4 65 LLDY FACHO+3 1$64 AND $65 TO THE FOINTER TO
R479 86 59 STX BASTMF+5 ;STRING DESCRIFTOR LOCATIONS
B47P B4 51 STY BASTAF+6

B47D 2¢ F4 B4 L173 JSR L4094 :MAKE ROOM FOR STRING

R480 86 62 STX FACHO ; SAVE ADDRESS FOINTER LSBR

B482 84 63 STY FACHO+1 ;MSB

BR484 835 61 STA FACEXF : SAVE LENGTH OF STRING

B4B4 69 RTS

487 LT e e T PR T P P T T

B487 :*SCAN AND SET UF STRING.

487 ;¥*THIS ROUTINE CREATES SFACE AT THE TOF OF

B487 :#RAM FOR A STRING, FUTS IT THERE AND SETS

R487 ;#THE FOINTERS. ON ENTRY THE STARTING LOCATION

B487 :+¥0F THE STRING IS STORED IN THE ACCUMULATOR

R487 ;¥(LSP) AND .Y (MSP). THIS STARTING ADDRESS

R487 :#COULD BE THE INFUT BUFFER AT $0100 IN WHICH

P487 +*CASE 1T WOULD HAVE A ZERO TERMINATOR, OR A

B487 ;#*STRING WITHIN QUOTES IN A PASIC FROGRAM.

B487 ;#THE STRING ORIGIN IS DETERMINED BY THE

R487 ; ¥FLAGS IN LOCATIONS $07,%08. ON EXIT THE

R487 ;*STRING LENGTH IS STORED IN $61, AND THE

B487 ; *ADDRESS FOINTER IN $62 (LSP) AND $63 (MSR).

487 R P R T T

R487 A2 22 L4490 LDX H$22 ; INITIALISE QUOTE FLAGS

R489 86 @7 STX CHARAC

B48B 84 o8 STX ENDCHR

B4BD 85 &F Li88 STA ARISGN ; SAVE START ADDRESS OF STRING LSP
B48BF 84 70 STY FACQV :MSB

P491 85 62 STA FACHO ; SAVE START ADDRESS OF STRING LSP
B493 84 43 STY FACHO+1 ;s MSE

B495 AO FF LDY H$FF ;SET INDEX TO START OF STRING -1
B497 C8 L233 INY

B498 PR1 64F 1.DA (ARISGN),Y ;NEXT CHARACTER OF STRING

B49A FO oC BEQ L397 ;IF CHARACTER IS NULL, END OF LINE
B49C CS o7 CMF CHARAC ;COMFARE WITH CONTENTS OF $07
B49E FO 04 BEQ L398 ; SANE?

B4A® CS 08 CMF ENDCHR ;COMPARE WITH CONTENTS OF $08
B4A2 DO F3 ENE L233 sNOT SAME THEN DO NEXT CHARACTER
B4A4 C9 22 L.398 CHP H$22 ;COMFARE WITH QUOTES CHARACTER
B4né FO 01 BEQ L396 ; IF QUOTES THEN Jumr

B4A8 18 L397 CL.C

B4A9 84 61 L396 STY FACEXF ;SAVE STRING LENGTH

B4AP 98 TYA

B4AC 65 6F ADC ARISGN ;ADD STRING LENGTH TO START ADDRESS
B4AE 85 71 STA FRUFFT ;AND SAVE IN END OF STRING ADDRESS LO
P4R® A6 76 LDX FACOV :GET STRING START MSE

B4B2 990 01 BCC L399

B4R4 EB INX

B4RS B6 72 L399 STX FRUFFT+1 ;SAVE END OF STRING ADDRESS HIGH
B4R7 AS 70 LDA FACOV ;GET START ADDRESS HIGH

B4P9 FO 04 PEQ 1400 ;PRANCH IF ZERO (NO STRING)

R4RR C9 @2 CAF #$02 ;COMFARE WITH 2 (IN INFUT RUFFER)
B4BD DO ©P BNE L.401 ;s STRING IN MEMORY

B4BF 98 L4009 TYA

BP4CO® 20 75 P4 JSR 1.364 ;:CALCULATE STRING VECTOR

B4C3 A6 6F LLDX ARISGN ;GET STRING START LSP

B4CSH A4 70 LDY FACOV :GET STRING START MSE

B4C7? 20 BB Bé6 JSR Li74 ; TRANSFER STRING
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Lac CODE LINE
B4CA A6 16 L4601 LDX TEMFFT ;GET TEMFORARY STRING STACK FOINTER
B4CC EO 22 CFX H$22 s STRING STACK FULL
BR4CE DO 05 ENE L4068 ;1 NO
B4DO® A2 19 LDX H$19 +# FOR "FORMULA TOO COMFLEX’
B4D2 4C 37 A4 L4902 JNF L16 ; OUTFUT ERROR MESSAGE
B4DS A5 61 L4@8 LDA FACEXP sGET STRING LENGTH
B4D7 95 09 STA $00,X ;AND STORE IN STRING STACK
B4D9 AS 42 LDA FACHO ;GET STRING ADDRESS LSB
B4DR 95 o1 STA $01,X ;SAVE TO STRING STACK
B4DD AS 63 LDA FACHO+1 sGET STRING ADDRESS LSB
B4DF 95 €2 STA $02,X ;SAVE TO STRING STACK
B4E1 AQ 09 LDY H$00
B4E3 B6 64 STX FACHO+2 ;1 SAVE STRING STACK FOINTER
B4ES 84 65 STY FACHO+3 ;CLEAR LOCATION
B4E7 84 76 STY FACOV ;CLEAR LOCATION
B4E9 88 DEY sSET .Y TO %FF
P4EA 84 oD STY VALTYF sSET VARIABLE TYFE FLAG TO STRING
B4EC 86 17 STX LASTPT ;sSET LAST TEMF STRING VECTOR LSB
P4EE ES8 INX ;s INCREASE INDEX BRY 3
B4EF EB INX
B4F9® ES8 INX
B4F1 86 16 STX TEMFPT :SAVE AS NEW INDEX
P4F3 69 RTS
B4F 4 JEEAEFLFEREEERSNRXAARNLLRRLERBRF e RN en2Y
B4F 4 ; *ALLOCATE SFACE FOR STRING.
B4F 4 3#%ON ENTRY, THE LENGTH OF THE STRING IS
B4F 4 s *HELD IN THE ACCUMULATOR. THE STRING
B4F4 ; *FOINTER TO THE BOTTOM OF THE STRING
B4F 4 3 *STORAGE AREA IS THEN DECREMENTED PY THIS
B4F 4 s € AMNOUNT AND THE RESULT STORED, LOW ORDER
R4F 4 ;#BYTE IN 833 AND $35, HIGH ORDER PYTE IN
BaF4 ;#$34 AND $36. IF THE RESULT IS LESS THAN
BAF 4 ;*THE CONTENTS OF THE END OF ARRAY FOINTER
B4F 4 s #IN $31,632 THEN THE ’'GARRAGE COLLECT’
R4F 4 ; “ROUTINE IS CALLED.
BaF 4 PEREEEREEEECLEERERBENFUREFLLCERR L FR R RRS
B4F4 46 OF L4004 LSR GARPBFL ;sSET MEMORY FLAG FOR GARPAGE COLLECT
B4F6 48 L39S FHA : SAVE LENGTH
B4F7 49 FF EOR H$FF ; "NOT’ THE VALUE FOR ADDITION TO
B4F9 38 SEC ; THE STRING FOINTER (SUBRTRACT)
R4FA 65 33 ADC FRETOF s STORE LO RYTE
R4FC A4 34 LDY FRETOF+1 ;GET HIGH BYTE OF FOINTER
P4FE Po o1 BCS L4909 ;NO CARRY FROM LO BRYTE CALCULATION
BpS500 88 DEY ;ELSE DECREMENT HI RYTE
pS01 C4 32 L4069 CFY STREND+1 ;HAVE WE REACHED END OF ARRAYS?
R503 90 11 BCC L4907 ;YES, GARBAGE COLLECT
BS505 DO 04 ENE L4005 ;NOT EQUAL, STILL ENOUGH MEMORY
B507 C% 31 CMF STREMD sEND OF ARRAYS?
B5io9? 90 oP PCC L4907 ;: YES, GARPAGE COLLECT
BSeR 85 33 L4095 STA FRETOF 3SAVE LLO RYTE
BSOD 84 34 STY FRETOF+1 ;s SAVE HI BYTE
RSOF B85 35 STA FREFSC sSAVE LO BYTE (UTILITY STR FOINTER)
PS511 B84 36 STY FREFSC+1 ;SAVE HI BRYTE (UTILITY STR FOINTER)
B513  AA TAX
PS514 68 FLA
RS15 6@ RTS sALLOCATED 0.K.
BS16 :
BS16 ;D0 GARPAGE COLLECT AND REFEAT ALLOCATE IF
B5164 ; GARBAGE COLLECT NOT ALREADY DONE, ELSE
ggig ;SEND 'OUT OF MEMORY ERROR’
5 .

’



Loc

BS516
BS18
BO1A
B51C
BS1F
8521
8523
BS24
B526
B526
BS526
B526
B526
8526
BS526
B524
B526
BS26
B526
BS28
B52A
B52C
BS2E
BS530
8532
B334
BS536
B538
BS3A
BS3C
BS3E
BS540
B542
BS44
BO46
B548
B54R
BS4D
BS4F
2591
RE53

BSSS

BSS7
8559
25Ye
BSS

B.SSF
RS61
BS64
BS66
B568
B36A
RS6C
ROSE
B570
BS72
BG74
BG76
B578
BS7A
BS7D

CODE

A2
AS
36
20
A?
a5
68
Do

Ab
Ad
86
85
Ad
84
84
AS
Ab
85
86
A9
A2
85
86
CS
Fo

Fo
A9
85
AS
Ab
85
86
E4
Dé

Fo
20
Fo
85
86
A9
85
AS
Ab
E4
Dé
cs
Do
4C
85

16
oF
Bé
26
-1
oF

Do

37
k{:]
33
34
(1]
4F
4AE
31
32
SF
60
19
00
22

23
14
(‘]
c7
F7
07
53
2D
2E
22
23
3o
04
2F
0%
eD
F3
S8
o9
03
53
58
99
3a
07
31
03
(L]
22

BS

B&

LINE

1407

; * GARBAGE COLLECTION.

LDX
LDA
emI
JSK
LDA
STA
FLA
BNE

He16
GARBFL
L4002
L4064
HoB80
GARBFL

L39S

.END
.LIE B1O

FHANARRAA AKX AAARAA AN A AN AR A A A RN AN AR A XA

Basic 83

3 T0UT OF MEMORY’

;GET MEMORY FLAG FOR GARBAGE COLLECT
;ALREADY DONE GARBAGE COLLECT, ERROR
; GARBAGE COLLECT

;SET MEMORY FLAG TO SAY THAT

;A GARBAGE COLLECT HAS BEEN DONE
;RESTORE STRING LENGTH

;TRY TO ALLOCATE AGAIN

; *GARBAGE COLLECT IS CALLED WHEN THERE IS
; #*INSUFFICIENT FREE RAM SFACE TO STORE NEW
; *VARIABLES, EITHER STRING, NUMERIC, OR

; *ARRAYS.
;#ALL UNUSED STRINGS AT THE TOF OF MEMORY.

JECERCLALXXA AL AR RN AN LA LR RCR AT R EE RN REH

L406
L14

L412

L410@

L416

L4113

L4l4

L.419

L422

LDX
LDA
STX
STA
LDY
STY
STY
LDA
LDX
STA
STX
LDA
LDX
STA
STX
cmp
BEQ
JSR
REQ
LDA
STA
LDA
LDX
STA
STX
CPX
ENE
ChF
BEQ
JSR
EEQ
STA
STX
LDA
STA
LDA
LDX
CFX
ENE
cnr
ENE
JnE
STA

MEMTOF
MEMTOF+1
FRETOF
FRETOP+1
H$00
BASTMP+4
BASTNMF+3
STREND
STREND+1
FACEXF-2
FACEXF-1
H$19
H$00
INDEX
INDEX+1
TEMFFT
L412
L4135
L.429
HéQ7
BEASTMF+8
VARTAB
VARTAB+1
INDEX
INDEX+1
ARYTAB+1
L4166
ARTTABR
L413
L421
1410
BEASTMP+13
BASTMF+14
H$03
EASTMF+8
BASTNF+13
BASTMF+14
STREND+1
1.422
STREND
1422
L427
INDEX

IT SOLVES THIS FROBLEM BY CLEARING

;GET TOF OF MEMORY FOINTER LO
;AND HI

;STORE IN STRING FOINTER LO
;AND HI

;SET TEMFORARY FOINTER TO ZERO

;GET END OF ARRAYS FOINTER LO
;AND HI
;STORE IN TEMFORARY POINTER

;STACK FOR TEMFORARY STRINGS AT
;$0019
s INTO UTILITY FOINTER

;RO0OM IN STACK?
;NO

;GET START OF VARIABLES LSB
; MSe
;STORE IN FOINTER TO UTILITY AREA LSE
; MSE
;REACHED START OF ARRAYS?
;NO

; YES
; CHECK SALVAGEABRILITY

;GET TEMP ADDRESS LSB

; MSE

;REACHED END OF ARRAYS?
;NO

; NO
:DONE
:STORE IN UTILITY POINTER LSB
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LoC

BS7F
B381
B583
B585
B384
B587
BS89
BS8A
BSBR
BS8D
BGBF
BI91
B592
BO94
B596
B598
B399
BS98
BS9C
BS9E
BS9F
BSAL
BSA3
B5A4
BSAS
BSAB
BSAA
BSAC
BSAE
eSEe
BSB2
BSR4
BSRS
B5R8
BSeB
BSED
BSED
BSBD
BSED
BSBF
BGC1
BSC2
B5C4
RSCS
RGC7
RSCY
B5CR
RSCC
BHCE
RSCF
B5De
B3ID2
BGD4
B3SD6
RSDE
BSNA
BSGDC
RIDE
BGE®
BOE2

BOE4

CODE

84
AQ
81
AA
c8
B1
e8
cs
B1
65
85
cs
B1
65
85
28
10
8A
390
cse
B1
A®
oA
69
63
85
90
Eé
Ab
E4
Do
(o]
Fo
20
Feo

Bl
k()
cs
e1
16
c8
Bl
Fo
c8
B1
AR
c8
Bl
CS
90
Do
E4
1)
co
90
Do
E4
90

(LB
@ wra

[GRE N
o or

o
(2]

o
®

29

09

05
22
22
02
23
a3
59
04
a8
BA
c7

w
wr

[RS8
™ 1 ®r

RS

ro
rd

Ll

34
04
1E
33
1A
60
16
04

[
kel

10

LINE

L417
L4260

L4185

L4111

STX
LDY
LDA
TAX
INY
LDA
FHP
INY
LDA
ADC
STA
INY
LDA
ADC
STA
FLF
BFL
TXA
BRI
INY
LDA

INDEX+1
H00
(INDEX) , Y

C(INDEX), Y

(INDEX),Y
BASTMF+13
BASTMF+13
CINDEX),Y
BASTMP+14
BASTMF+14
L414

L414

C(INDEX),Y

LDY Ho00

ASL
ADC
ADC
STA
BCC
INC
LDX
CFX
ENE
CHF
BEQ
JSR
BEQ

A

H$05
INDEX
INDEX
L417
INDEX+1
INDEX+1
BASTMF+14
L423
BASTAF+13
L419

L41%

1420

;RSB

;GET NAME LSB
;70 . X

;GET NAME MSE
;SAVE STATUS

;ADD LENGTH OF ARRAY TO
;FOINTER IN $58,$59

;GET STATUS AFTER SECOND BYTE OF NAME
;€128, NOT STRING ARRAY

;GET NAME LSE

;128, NOT STRING ARRAY

;GET NUMBER OF DIMENSIONS
;TIMES 2
;FIND START OF STRING FOINTEKS

;AFTER THE DIMENSIONS
;IN $22,$23

;REACHED END OF ARRAY?
;NO
;YES, DO NEXT ARRAY

;GET STRING ENTRY
;ALWAYS

STRING ENTRY FROM THE VARIABLES

L.DA
EmI
INY
L.DA
BFL
INY
1.DA
BEQ
INY
LDA
ThX
INY
LDA
ChF
BCC
ENE
CFX
BeCcs
CMF
BCC
BNE
CFX
BCcC

(INDEX),Y
L426

(INDEX) , Y
L426

C(INDEX),Y
L426

(INDEX) , Y

(INDEX) , Y
FRETOF+1
L411
L426
FRETOF
L426
FACEXF-1
L4264
L425
FACEXF-2
L426

;GET NAME LSP
;NOT STRING

;GET NAME MSE
;NOT STRING

;GET STRING LENGTH
; ZERO LENGTH

;GET STRING ADDRESS LSB
;INTO . X

;GET STRING ADDRESS MSE
;EQUAL TO STRING FOINTER?
:NO, LOWER

;NO, MUST BE HIGHER

;18 HIGHER OR EQUAL TO STRING FOINTER
;EQUAL TO TEMF FOINTER?

;NO, IS LOWER

;NO, MUST BE HIGHER

;IS LOWER THAN TEMF POINTER



LoC

BSES
BSES8
BSEA
B3EC
BSEE
BSFO
BSF2
BSF4
BSF 6
BSF8
BSF9
BSFB
BSFD
BSFF
R601
B603
B605
X-1"2.}
B608
B6OA
eé60cC
B&OE
B619
Bé11
B612
Bé14
B616
B618
B61A
Bé1C
B61E
B620¢
B622
B624
B626
B&628
B62R
262D
B62E
B&630
B632
RB&633
B635
B&637
E638
R&3A
B63D
263D
B&3D
B&3D
B63D
B63D
R63D
263D
B&3D
R&3D
63D
263D
463D
B&3D
B&63D

CODE

86
85
AS
Ab
85
86
AS
85

18
45
85
90
Eé
Ab
AQ
60
AS
95
Fo
AS
29
4A
A8
85
B1
65
85
AS
69
85
AJ
Ab
85
86
20
A4
cs
AS
91
AA
E6
AS
c8

4C

BF A3

e

2A BYS

STX FACEXF-2
STA FACEXF-1
LDA INDEX

L.DX INDEX+1
STA BASTMF+3
STX BASTHP+4
LDA BASTMF+8
STA BASTMFP+10
LDA BASTMF+8
cLC

ADC INDEX

STA INDEX

BCC L424

INC INDEX+1
LDX INDEX+1
LDY Ws00

RTS

LDA BASTMP+4
ORA PASTHF+3
BEQ L424

LLDA BASTAP+10
AND H$0@4

LSR A

TAY

STA BASTMF+10
LDA
ADC FACEXF-2
STA BASTMF+15
LDA FACEXF-1
ADC H$00

STA RPASTMF+16
LDA FRETOF
LDX FRETOF+1
STA BASTMF+13
STX BASTMF+14
JSR L.39

1.DY BASTMF+10
INY

L.DA BASTMF+13
STA
TAX
INC BASTMF+14
LDA BASTMF+14
INY
STA
JMF L14

L426

L424

L427

Basic 85

; TEMF FOINTER = ADDRESS OF STRING

;GET UTILITY FOINTER LSB
:MSB

;STORE IN ANOTHER UTILITY FOINTER LSE
sMSE

{GET ENTRY LENGTH

iSTORE IT

GET LENGTH

;ADD TO UTILITY FOINTER

;GET UTILITY FOINTER MSE

;RETURN FROM GET ENTRY
;DOES (BASTMP+3)=$00007

;YES, ALL DONE
;GET TEMP

(BASTHP+3) ,Y

;GET STRING FOINTER LSB

iMSE

;STORE IN A TEMP LOCATION LSB

; MSE

;MOVE MEMORY FROM ($5A) TO ($58)

(BASTMP+3) ,Y

(BASTMF+3) Y

REFEAT UNTIL DONE

n
’

PEEFMER IR RS A RN AL Z SRR AR AR RN A AN AR RN

; *CONCATENATE STRING.

;#0N ENTRY THE FOINTER TO THE ADDRESS OF THE
;*FIRST STRING IS STORED IN LOCATIONS $64,%45,
;#THAT OF THE SECOND STRING IS ORTAINED BY

;*THE EYVALUATION ROUTINE.

THE LENGTH OF THE

;#TWO0 STRINGS IS ORTAINED AND ADDED WITH A

; *CHECK TO ENSURE THAT IT IS NOT TOO LONG.
; *FROM THIS DATA A NEW STRING IS CREATED AND

;*GTORED AT THE ROTTOM OF
’

; AREA,

THE. STRING STORAGE

ITS FOINTERS ARE STORED IN THE VARIABLE

; *STORAGE AREA AND IN THE RELEVANT ZERO FAGE

; #LOCATIONS.

R E 2 Rt R R R R R R E R P LR R, R

L418 LDA FACHO+3

;6ET ADDRESS OF FIRST STRING MSP
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Lac CODE LINE

B43F 48 FHA :FUSH IT AWAY

B64® AS 64 LLDA FACHO+2 ;LSB

B642 48 FHA sFUSH IT AWAY

P643 20 83 AE JSKR L277 ;GET ADDRESS OF SECOND STRING
Bb646 20 8F AD JSR L95 sCHECK ON STRING TYFE

P649 68 FLA 3GET FIRST STRING ADDKESS LSB
B64A B85 6F STA ARISGN

B64C 68 FLA ; MSB

B64D 85 76 STA FACOV

R64F A® 00 LDY %60

B651 B1l 4F LDA (ARISGN),Y ;GET LENGTH OF FIRST STRING
R653 18 CcLC

B654 71 64 ADC (FACHO+2),Y ;ADD TO LENGTH OF SECOND STRING
B656 90 05 BCC L2466 ;<296

B658 A2 17 LDX #H$17 ; "STRING TOO LONG’

B65A 4C 37 A4 JMP L10 ; SEND ERROR

B6SD 20 75 P4 L266 JSR L3604 ;GET ADDRESS FOR NEW STRING
B66® 20 7A Bé JSR L4360 ; TRANSFER FIRST STRING INTO MEMORY
RP663 A5 50 LDA BASTH+S ;GET FOINTER TO SECOND STRING LSP
B665 A4 51 LDY BASTMP+6 :MSE

B667 26 AA B6 JSR L1356 ;DISCARD UNWANTED STRING

B66A 29 8C Bé JSR L4063 ;STORE SECOND STRING AT END OF FIRST
BR66D AD 6F LDA ARISGN ;GET ADDRESS OF FIRST STRING LSP
B66F A4 79 LDY FACOV ;MSA

B671 28 AA Pé JSR L1356 ;DISCARD UNWANTED STRING

B674 20 CA B4 JSR L401 ;PUT NEW STRING DECRIPTOR IN STACK
B677 4C BB AD JMF L276 ;BACK TO EVALUATION ROUTINE
B&67A PENEENEERFEF AN EERERERFEELEE AR R LR LR R LG R

B&7A 1 ¥STORE STRING.

B&47A ; *THERE ARE TWO ENTRY FOINTS TO THIS ROUTINE,

P47A ;: *POTH STORE STRING AT THE TOF OF MEMORY

B&47A : ¥STRING STORAGE AREA, THE CHOICE OF WHICH

R67A ; *ENTRY FOINT 7O USE DEFENDS ON THE INFUT

B47A ;1 *VARIABLES:

R67A ;% $P67A THE VARIARLE INFUT IS STORED IN

B67A i ¥ $6F,$70 AND FOINTS TO THE BYTE

B67A 1 d AFTER THE VARIABLE NAME.

R67A i ¥ $84688 THE ACCUMULATOR HOLDS THE STRING

R67A P % LENGTH, THE .X, .Y REGISTERS HOLD

B&47A s * THE ADDRESS OF THE STRING.

R67A JRUFEAF A UL AL AL NLLF XX APE A LS UM R LA BN R RS

B467A AO 00 L4306 LDY H$00

R67C PB1 6F LDA (ARISGN),Y ;GET STRING LENGTH

B47E 48 FHA ;FUSH IT TO STACK

P67F C8 INY

B4680 Bl 6F LDA (ARISGN),Y ;GET STRING ADDRESS LSR

B682 AA TAX s INTO . X

R683 C8 INY

P684 PB1 6F LDA (ARISGN),Y ;GET STRING ADDRESS MSP

R48B6 A8 TAY sINTO .Y

P687 68 FLA :STRING LENGTH

R688 86 22 L174 STX INDEX ;STORE IN UTILITY FOINTER LSPR
B48BA B84 23 STY INDEX+1 ; MSE

R68C A8 L4663 TAY

R6BD FO 0A PEG L434 ;LENGTH=0

B6BF 48 FHA ;STORE LENGTH

B690 88 L431 DEY

R6?1 P1 22 LDA (INDEX),Y ;GET RYTE OF STRING

B693 91 35 STA (FREFSC),Y ;STORE IT

B49S 98 TYA

B696 DO F8 ENE L1431 sREFEAT UNTIL STRING DONE



Loc

B498
B&499
B&9A
B69C
B&YE
B6AO
B&A2
B6A3
B6A3
B6A3
B6AJ
B6A3
B6A3
B6A3
B&A3
B&A3
B6AJ
B6A3
B&AS
B6AB
B&6AA
B&AC
B&AE
X151
B6R2
B6R4
B6B6
R6E7
Bé4E8
B&6BA
B4ER
B4EC
R4RE
B6BF
B6CO
p6C1
B6C3
B&6CS
B&C?7
B6CY
B4CE
B4CC
R&CD
E&6CF
B&D1L
E6D3
B6DS
E6D6
B6D8
B&6DA
R.6DR
B6DE
R6DE
B4DE
R24DR
B6DP
B&DD
B6DF
RB6EL
B6E3
B4ES

CODE

48
18
45
85
99
Eé
60

20
AS
A4
85
84
20
o8
A9
B1
48
c8

AA
c8
B1
AB
68
28
De
C4
Do
E4
De
48
18
65
8%
20
Eé6
48
86
84
60

C4
Do
CS

E?

35
35
02
36

13
34
oF
33
or

i8
oC
17
08
16
03

AD

B4

Basic 87

LINE

PLA ;GET STRING LENGTH
L434 cLC

ADC FREFSC ;ADD TO UTILITY STRING POINTER

STA FREFSC
BCC L433
INC FREFSC+1
L433  RTS ; TRANSFER DONE
;§§§ﬁ§§i***i**i**iﬁﬁﬁ*i*ﬁiiﬁ*iiii*ii**ﬁiﬁ
; *DISCARD UNWANTED STRING.
;%THIS CLEARS THE STRING FOINTED TO BY
;¥LOCATIONS $64,$45, MOVES THE BOTTON OF
;¥STRING FOINTERS UF BY THE STRING LENGTH
;%50 THAT A NEW STRING WILL OVERWRITE IT.
;%THIS ROUTINE IS USED TO REMOVE LAST ENTERED
;#STRING ONLY. ON EXIT THE LOCATIONS $22,$23
;%FOINT TO THE STRING REMOVED.
;ﬁ***ﬁk**§§§§§§§§*ﬁ%i****i**&****i****ﬁ*%
L435  JSK L95 ;CHECK ON VARIABLE TYPE
L451  LDA FACHO+2 ;GET STRING ENTRY LSB
LDY FACHO+3 ; MSE.
L1564  STA INDEX ;STORE STRING ENTRY LSB
STY INDEX+1 ; MSE

JSK L436 ;CLEAN DESCRIPTOR STACK
FHF ;SAVE STATUS
LDY H$00
LDA (INDEX),Y ;GET STRING LENGTH
FHA ;FUSH IT TO STACK
INY
LDA C(INDEX),Y ;GET STRING ADDRESS LSB
TAX {STORE IN .X
INY
LDA (INDEX),Y ;GET STRING ADDRESS MSB
TAY ;STORE IN .Y
FLA ;GET LENGTH INTO .A
FLP ;GET STATUS
BNE L437 ;NOT FROM STRING STACK
CPY FRETOF+1  ;EQUAL TO STRING POINTER?
BNE L437 ;NO, IGNORE
CPX FRETOP
BNE L437 ;NO, IGNORE
FHA ;STORE LENGTH
cLe
ADC FRETOF ;ADD STRING FOINTER
STA FRETOF
BCC L318
INC FRETOF+1
L318  PLA ;GET LENGTH

L437  STX INDEX ;STORE STRING ADDRESS LSB
STY INDEX+1 ;MSE
RTS ;DISCARD DONE
;*%***&ﬁﬁﬁ*i*ﬁ**i***%**ﬁ%ﬁ%*&ﬁ***iiiﬁi%*i
;*CLEAN DESCRIFTOR STACK.
;*THIS RESETS THE FOINTERS TO THE DESCRIFTOR
;#STACK IN LOCATIONS $16,$17,%18.

JEREERACAALRLSA AR CR I RO N VAR R XX AR A AR MR RN SR

L436  CFY LASTFT+1 ;1S STRING IN DESCRIFTOR STACK?
BNE L175 ;NO
CHF LASTFT
BNE L175 ;NO
STh TEMFPT +REMOVE STACK ENTR

SBC H%03



88 The Commodore 64 ROMs Revealed

Loc

B&4E?
B&E?
B&4ER
B&EC
B&EC
B&EC
B&EC
B&EC
BSEC
B4EC
B&EC
B&EF
B&F O
B&F1
B&4F3
B&F 6
B6F7
B&F9
B&6FB
B&FC
B&FD
B709
B700
B700
B700
B700
B700
B700
B700
B700¢
B706
B700
B700
B703
B705
B704
B708
B70A
B70R
B70C
B70D
B70E
B70F
B712
B714
B716
B719
B71A
B71B
B71C
B71D
B71F
B721
£723
725G
B7264
2729
R72C
e72c
e72c
B722Cc

CODE

85
AQ
69

8A
48
A9
20
48
Ao
91
68
48
4C

20
D1
98
90
el
AA
98
48
8A
48
20
AS
A4
20
68

68
18
65
a5
90
Eé
98
20
4C

17
00

Al
01
70
090
42

ca

61
S50

04
1]

7D

50

AA

SR AR R
f] WK

o
>

B?

B4

B4

B?

B4

Bé

R
P4

LINE

STA LASTPY

LDY H¢@oQ $EXIT WITH Z FLAG SET
L1753  RTS

;**§§§§§**ﬁ*&ﬁE&ﬁ&ﬁﬁﬁ#&ﬁﬁ*%&***ﬁ*ﬁ***ﬁ***
}¥PERFORM CHRS.

;¥THE SINGLE BYTE PARAMETER IS INFUT AND

3 *EVALUATED BY THE ROUTINE AT $B7A1. A SINGLE

s *CHARACTER STRING SPACE IS ALLOCATED, THE

1 *CHARACTERS STORED AND THE FOINTERS SET UP.
;***i**ﬁ**ﬁ*ﬁ*ﬁﬁ*§§§*§*ﬁh*§§§§i§***§*§***

CHR  JSR L139 ;GET SINGLE BYTE PARAMETER

TXA

FHA 3FUSH IT TO THE STACK

LDA H$o1

JSR L173 yOFEN UP 1 BYTE FOR STRING

PLA

LDY H$oe ;}STORE THE BYTE IN MEMORY ALLOCATED
STA (FACHO),Y

FLA ;REMOVE RETURN ADDRESS

FLA

JAF L4001 ;FUT STRING INTO STRING STACK

;§§**§§§§*********&******§*§§§*§*§§*§§*§%

; *FERFORM LEFTS.

}*THE STRING FARAMETER DATA IS FIRST FULLED

}*FROM THE STACK BY THE ROUTINE AT $B761.

;#THE Y INDEX REGISTER CONTAINS THE STRING

;*LENGTH. THE BULK OF THIS ROUTINE FROM $B706

;*ON IS SHARED WITH THE MID$ AND RIGHT$ ROUTINES.

:%¥THIS INVOLVES CREATING THE SUBSTRING, STORING.

3*IT IN MEMORY AND SETTING UP THE NECESSARY

; *FOINTERS.

'**ﬁ*§§§**i***********ﬁi*i*ﬁ**ﬁ*********i

LEFT  JSR L445 ;GET STRING FARAMTERS FROM STACK
CMF (BASTAP+S),Y ;COMPARE LEN WITH LEFT$ PARAMETER
TYA

L438  BCC L444 JLEN>LEFTS PARAMETER
LDA (RPASTMP+S5),Y ;GET LENGTH OF STRING

TAX ;TO X

TYa ;STORE ADDRESS LSE
L444  FHA ;TO FPROCESSOR STACK
L442  TXA ;LENGTH
L447 FHA ; TO PROCESSOR STACK

JSR L173 ;ALLOCATE SPACE

LDA BASTMP+3 ;GET POINTER TO DESCRIPTOR LSB
LDY BASTMF+4 ;hse

JSK L1S6 ;DISCARD UNWANTED STRING
FLA ;GET ADDRESS MSE

TAY ;INTO .Y

FLA ;LSe

CL.C

ADC INDEX ;ADD TO UTILITY FOINTER
STA INDEX ;s AND STORE

BCC L448

INC INDEX+1 ; INCREMENT mSB IF CARRY SET
1.448 TYA
JSR L403 ;MOVE STRING IMTO MEMORY
JHF L401 ;BPRING DESCRIFTOR TO STRING STACK
R I R T Y R E R Ty
; *FERFORM "RIGHT$"' .
;*FULLS FARARMETER DATA OFF THE STACK AND SETS
;*THE STRING FOSITION FOINTER BEFDRE JUMFING



Basic 89

Loc CODE LINE

B72C :#T0 THE ROUTINE IN "LEFT$’ AT $P706.

R72C PEFNANNNRNNNRAUNANHRAFAF AN AN AN RN M NG

B72C 20 61 B7 RIGHT JSR L445 ;GET STRING FARAMETER FROM STACK
B72F 18 cLC

730 F1 59 SPC (PASTMP+5),Y ;SET NEW STRING FOSITION FOINTER
B732 49 FF EOR H$FF ;TO FIRST ELEMENTS # IN OLD STRING
R734 4C 66 B7 JMF L438 ;CONTINUE AS "LEFT ¢’

8737 PEXNEESENNEEXNNENENURNANAACRCERBREFERER SR

Rr737 : ¥FERFORM "MIDS’.

B737 ;*THIS CHECKS THE SYNTAX AND FULLS THE

B737 ; ¥FARAMETERS FROM THE STACK PEFORE JUMFING

B737 s #INTO THE LEFT$ ROUTINE AT $R70QE.

BR737 PR RS F R AN AR AAARANFHN AN F RN RN SN0 F

B737 A9 FF MID LDA HS$FF

B739 83 65 STA FACHO+3

B73B 20 79 09 JSKR CHRGOT ;GET LAST CHARACTER

B73E C9 29 CMF #$29 ;IS IT ")’

B740 FO 06 PEQ L443 ; YES

B742 20 FD AE JSR L296 ;CHECK ON COMMA

B745 20 9E B7 JSR L19S s INFUT BYTE PARAMETER

B748 20 61 R?7 L443 JSR L445 ;FULL STRING FARAMETER

B74B F© 4B REQ L449 ;FIRST FARAMETER @ -'"ILLEGAL QUANTITY’
B74D CA DEX

B74E 8A TXA

B74F 48 FHA ;FIRST ELEMENT NUMBER IN OLD STRING
B75¢ 18 CLC

P751 A2 0@ LDX #$00

B753 F1 50 SBC (BASTMF+3),Y ;LENGTH OF OLD STRING

B755 PBO R6 BCS L442

B757 49 FF EOR N$FF sNEW STRING LENGTH

B759 CS 65 CMF FACHO+3

B75R 90 B1 RCC L447 ;CONTINUE WITH ’LEFTS$’

B75D AS 65 L.DA FACHO+3

B75F B@ AD BCS L447 ;CONTINUE WITH "LEFTS$’

R761 L T LR P PP PR P PRI P

R761 ; #FULL STRING DATA.

R761 ;s “EACH OF THE STRING FUNCTIONS CALLS THIS

B761 ; *ROUTINE. IT FIRST CHECKS FOR A RIGHT BRACKET

B761 ; *THEN FULLS THE STRING ADDRESS FOINTER FROM

R761 ; *STACK AND STORES IT IN LOCATIONS $50,451.

R761 ;#THE STRING LENGTH IS OPTAINED FROM THE STACK

B761 ; #*AND STORED IN THE ACCUMULATOR. THE CONTENTS

B761 ;*OF LOCATION $55 AND .Y ARE FUT PACK ONTO THE

B761 ;*STACK FROM WHICH THEY WERE FULLED AT THE

R761 ;*DLGINNING OF THE ROUTINE.

B761 R T T R R O L R A SR F CFCELRTEV TR

B761 20 F7 AE JSR 1.294 ; CHECK BRACKETS CLOSED
B764 68 FLA

B76% A8 TAY ;GET CaAlLL ADDRESS OFF STACK
B766 68 FLA

B767 85 55 STA BASTMF+10

B769 68 FLA

B76A 68 FLA

R76B 48 FLA

B76C AA TAX ;GET FIRST FARAMETER

B76D 68 FLA

B76E 85 S0 STA BASTMF+5 ;ADDRESS OF STRING DESCRIFTOR LSE
R779 68 FLA

B771 85 51 STA PASTMF+6 ; MSE

2773 A5 SS LLDA BASTMF+10 ;RESTORE CaALL ADDRESS

B775 48 FHA
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Loc CODE LINE

BR776 98 TYA

B777 48 FHA

B778 A% 09 LDY H$6@ ;SET .Y TO ZEROQ

P774 8A TXA sAND FUT LENGTH IN ACCUMULATOR
B77B 49 RTS

B77C PEEEEANENNEENAEANEXENAEARR RN AR SRR 0 S

877C ; ¥FERFORM "LEN’.

B77C ; ¥CALLS THE ROUTINE AT $P782 TO OBRTAIN THE

R77C s *STRING LENGTH WHICH IS RETURNED IN .A AND

R77C 3%¥.Y. IT THEN JUMFS TO $P3A7 WHERE THE CONTENTS
B77C ;¥0F .A AND .Y ARE CONVERTED TO A FLOATING

B77C 1 ¥FOINT VALUE IN FACHI.

B77C il R Rt Ed R ER R R RS R ER T T AT

B77C 20 82 B? LEN JSR L441 ;GET STRING LLENGTH

B77F 4C A2 B3 JMF L291 sFUT IN FACHL

Rr782 PR AR NN RIS KBNS AF AR F A X AR NS R R RN RN

B782 s *SWITCH STRING TO NUMERIC.

B782 ; #*THIS CHECKS FOR A STRING, AND SETS UF THE

B782 ; *FOINTERS USING THE ROUTINE AT $PR&A3, SETS

p782 ;#THE FLAG IN LOCATIONS $0D TO ZERD AND LOADS
B782 3 ¥THE ACCUMULATOR AND Y INDEX REGISTERS WITH
B782 1 #THE STRING LENGTH.

8782 PREREEBCEFULCERENFANEFXNEHEERRERHER RN RERRS

R782 20 A3 BR6 L441 JSR L435 ;GET STRING LENGTH IN .A
B785 A2 09 LDX H$00

B787 86 6D STX VALTYF ;SET TYFE FLAG TO NUMERIC
Br789 A8 TAY sLENGTH IN .Y

B78A 69 RTS

B788 P ENEEENSSENE RN NN EA RN ERR NS G RN CER RS

R78FR ; *FERFORM ’ASC’.

R78B ;*THE ROUTINE AT $B782 IS FIRST CALLED AND

B78R ; *ANY STRING OF LENGTH ZERO REJECTED WITH AN
B78B ;#" ILLEGAL QUANTITY’ ERROR. THE .Y INDEX

e78e 1 *REGISTER IS LOADED WITH THE CONTENTS OF THE
B78R ;#*LOCATION FOINTED TO BY $22 WHICH IS THEN

B78R ; #*CONVERTED INTO A FLOATING FOINT NUMBER AND
B78E ;*STORED IN FACHIL.

p78R PEEARA SRR RN A AL A B RN R SN N AR AR RN E

B78R 20 82 RB? ASC JSR L441 ;GET STRING FOINTER INTO $22,$23
B7BE F@ o8 BEQ L449 ; IF ZERO, ’ILLEGAL QUANTITY’
B790 AQ @0 LDY H$00

B792 B1 22 LLDA (INDEX),Y ;GET FIRST CHARACTER

B794 A8 TAY ;FUT ASCII VALUE IN .Y AND
B795 4C A2 B3 JMF L291 ;CONVERT TO FLOATING FOINT VALUE
B798 4C 48 B2 L449 JNP L3363 : "ILLEGAL. QUANTITY’ ERROR
R798 REi it e e e e e R R R R 1

B798B ;*GET SINGLE BYTE PARAMETER.

R79P 1 *THE EXFRESSION FOINTED TO BY CHARGET $7A,

B798B ;#$7B IS EVALUATED AND ITS RANGE CHECKED. THE
B798 ; *RESULT IS STORED IN .X AND $65.

B79R PEEEEFERFUEEFCRENERERERF RN EERERN R BN CERES

e79e 20 73 00 L446 JSR CHRGET ;GET NEXT CHARACTER

B79E 20 BA AD L19S JSR L2553 ;FUT VALUE INTO FACH1
B7A1 20 P8 P1 L139 JSR L3353 ;CONVERT TO INTEGER

B7A4 A6 64 LLDX FACHO+2 ; INTEGER HIGH BYTE

B7A6 DO FO BNE L449 ;IF NOT ZERO THEN "ILLEGAL QUANTITY’
B7A8 A6 65 LDX FACHO+3 ;FUT INTEGER LOW BYTE IN .X
B7AA 4C 79 090 JMF CHRGOT ;GET LAST CHARACTER

B7AD R e R R e R R B R T T P L T

B7AD ; *FERFORM "VAL'.

B7AD ;*THE STRING POINTED TO BY CHARGET IS LOCATED
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Loc CODE LINE

B7AD ; #AND CONVERTED TO A FLOATING FOINT NUMBER

B7AD ;#BY THE ROUTINE AT $BCF3, THE RESULT IS

B7AD ; #STORED IN FACH1.

B7AD ENA AR AR AR A RN N AN RA RGN ANNARR AR EA R RS

B7AD 20 82 B7 VAL JSR L441 ;GET STRING LENGTH AND ADDRESS
B7B@ DO 83 ENE L439 ; IF LENGTH GREATER THAN ZERO
B72 4C F7 B8 JMF L476 ;FUT ZERO IN FACH1

B7BS Aé 74 L439 LDX TXTPTR ;GET CHARGET PROGRAM FOINTERS
B7R7 A4 7B LDY TXTFTR+1

B7B9 86 71 STX FRUFPT ;AND SAVE

B7BB 84 72 STY FRUFFT+1

B7BD A4 22 LDX INDEX ;GET STRING FOINTER L.SB AND
B7BF 86 74 STX TXTFTR ;FUT IN FROGRAM FOINTER L.Se
B7C1 18 CLC

B7C2 65 22 ADC INDEX ;CALCULATE STRING END

B7C4 85 24 STA INDEX+2

B7C6 Ab6 23 LDX INDEX+1 ;GET STRING FOINTER MSB AND
B7C8 86 7B STX TXTPTR+1 ;PUT IN FROGRAM FOINTER MSB
R7CA 990 o1 BCC L453

B7CC ES8 INX

B7CD 86 25 L453 STX INDEX+3 ; STRING END MSPE

B7CF RO 00 LDY #$00 ;INITIALISE STRING POINTER
B7D1 Bl 24 LDA (INDEX+2),Y ;GET FIRST BRYTE OF STRING
B7D3 48 FHA ;SAVE ON STACK

Be7D4 98 TYA

B7DS 91 24 STA (INDEX+2),Y ;AND CLEAR FIRST RYTE 7O ZEKRO
R7D7 20 79 09 JSR CHRGOT ;GET LLAST CHARACTEKR

B7DA 20 F3 BC JSR L&32 ; CONVERT STRING TO FLOATING POINT
BR70D 48 FLA yRESTORE FIRST PYTE

B7DE AOQ 090 LDY H$00

P7E® 91 24 STA (INDEX+2),Y ;AND FUT PACK IN STRING
B7E2 A6 71 L4SS LDX FBUFFT ;FUT BACK CHARGET FROGRAM
R7E4 A4 72 LDY FRUFFT+1 ;FOINTER VALUES

B7E46 84 7A STX TXTPTR

BR7EB 84 7B STY TXTFTR+1

R7EA 40 RTS

E7ER -END

B7ER .LIR B11l

P.7ER B e e e e E L e T T R L T

B7EB ;%GET TWO FARAMETERS FOR "FOKE' OR "WAIT'.

R7ER ; #*THE FARAMETERS FOR THESE TWO COMMANDS ARE

B7ER ;*INFUT, CHECKED AND EVALUATED. THE FIRST

P7ER s #*NUMERIC VALUE IS CONVERTED TO A TWO BYTE

B7ER ; *INTEGER AND STORED IN FACH1 BY ROUTINE

B7EPR ;s #8R7F7. THE NEXT CHARACTER IS THEN CHECKED

B7ER ; *AS A COMMA AND THE SECOND FARAMETER FLACED

B7EPR ;#IN THE X INDEX REGISTER BY ROUTINE $R79E.

B7ER R E RS R L F R P R R R P PR R

B7ER 20 BA AD L234 JSR L253 ;GET TWO BYTE NUMERIC VALUE
R7EE 20 F7 B?7 JSR L4559 ;CHANGE FACHL TO 16 BIT VALUE
B7F1 20 FD AE L457 JSR L2946 ;CHECK FOR A COmMmA

B7F4 4C 9E B?7 JMF L1195 ;GET SECOND FARAMETER INTO .X
B7F7 JEFERAN AR R RN F AR A AR NS R LA AR A AN KRR X RN

R7F7 ; #*CONVERT FLOATING TO FIXED FOINT.

B7F7 ;THE FLOATING FOINT VALUE IN FACH1 IS CONVERTED
R7F7 ;*#T0 A TWO BYTE INTEGER (PROVIDING IT IS

B7F7 ;*WITHIN THE RANGE 0-65535), THE RESULT IS

B7F7 ;STORED IN $14 (LOW),$15 (HIGH).

B7F7 R e T ]

B7F7 AS 46 L459 LDA FACSGN ;GET FACH1 SIGN

B7F9 30 9D BMI 1449 IF NEGATIVE "ILLEGAL QUANTITY?
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Loc CODE LINE

B7FB AS 61 LDA FACEXP ;GET EXFONENT

B7FD C9 91 ChF #$91 ;COMFARE WITH 45536

B7FF B0 97 BCS L449 ;LARGER THEN "ILLEGAL QUANTITY’
Rr8O61 26 98 BC JSR L3526 ;FLOAT TO FIXED FOINT CONVERSION
BBO®4 AS 64 LDA FACHO+2 ;GET VALUE

BB8GS A4 65 LDY FACHO+3

B8e8 84 14 STY LINNUM ;SAVE LOW

Be8oA 85 15 STA LINNUA+1 ; SAVE HIGH

BBOC 4@ RTS

R8GD PRGN AN A AR R AR AR AANRN AR R AR RAARAXRAARHR

B8@D ; XFERFORM "FEEK' .

egen ;s #THE MEMORY ADDRESS FARARETER HAS PREVIOUSLY
B8OD s *BEEN OBTAINED USING ROUTINE $B7F7. THE

BBOD ;1 #PARAMETER IS THUS STORED AS A TWO BYTE

B8eD s#INTEGER IN LOCATIONS $14,$15. THE RESULT

R8OD ;#IS FUT IN THE .Y INDEX REGISTER. THIS IS

Bg8eD ; *THEN CONVERTED TO FLOATING POINY FORM IN

BBeD ;¥FACHL1 RY ROUTINE $R3A2.

B8BQD R AR ANNAARRAA NN A RAA AR RAARRRAA RN SRR RS

B8OD A5 13 FEEK LDA LINNUM+L ;GET ADDRESS MSE AND

BBOF 48 FPHA ;PUSH TO STACK

BB816 AS 14 LDA LINNUA ;REFEAT FOR LSE

BB12 48 PHA

B813 20 F7 B?7 JSR L4559 ;CONVERT FACH1 TO 16 BIT VALUE
BB14 AOQ 00 LDY H$00

E818 PB1 14 LDA (LINNUM),Y ;GET FEEK VALUE

RB1A A8 TAY ;FUT IN .Y

BHIR 48 FLA ;GET ADDRESS OFF STACK
B81C 85 14 STA LINNUM ; AND SAVE

LB1E 48 FLA

B81F 85 15 STA LINNUM+1L

BB821  4C A2 B3 JNFP L2911 ;CONVERT .Y TO FLOATING FOINT FORMAT
R824 AR RAE SRS N NAR AR RS A AR R R AN SRR ERRRE

BB824 ; *FERFORM "FOKE' .

£824 ;#USING THE ROUTINE AT $R7EE THE TWO FARAMETERS
B824 ; ARE EVALLUATED, THE SECOND OF THE TuWo IS

B824 ; *STORED IN THE ACCUMULATOR. THIS VALUE 1S

£824 ;*THEN STORED IN RAM AT THE ADDRESS FOINTED

RRZ4 ;70 BY THE FIRST FARAMETER WHICH IS STORED

R824 ;<IN LOCATIONS $14,%$15.

2824 R R EE RS2 E RS AT R R R

p824 20 EB R7 FOKE JSR L234 ;GET FOKE ADDRESS AND VALUE
B827 8A TXA ;FUT VALUE INTQ ACCUMULATOR
£828 AG 06 L.DY #$00

BB2A 91 14 STA (LINNUM),Y ;AND STORE IN MEMORY

RB2C 690 RTS

2820 R R E T e R P L PP e

B82D ;*FERFORM "WAIT’.

B82D ;#THE TWO PARAMETERS ARE ORTAINED USING THE

B82D ;*ROUTINE AT $R7EB, THIS LEAVES THE ADDRESS

B82D ; *PARANETER IN LOCATIONS $14,$15 AND THE

B820 ; *SECOND FARAMETER IN THE .X INDEX REGISTER.
B82D ;*THIS SECOND FARAMETER 18 STORED IN $49, THE
B820 ; #OFTIONAL THIRD FARAMETER IS THEN OBTAINED

B82D ;#BY ROUTINE $B7F1 AND STORED IN $4A, IF THERE
£82D ;218 NO THIRD FARAMETER THEN $4A IS SET 10

R82D ;#ZERO. THE ROUTINE THEN FERFORMS A LOOF WHICH
e82D ; *CONTINUES UNTIL THE VALUE AT THE LOCATION

282D ;¥FOINTED TO BY THE ADDRESS FARAMETER, EXCLUSIVE
RB2D ;*"0R7ED WITH THE THIRD FARAMETER AND “AND’ED

£82D ;¥*WITH THE SECOND PARAMETER IS NOT EQUAL TO



Loc

R82D
B82D
B82D
B830
p832
BB34
2837
B839
B83C
B83E
B840
B842
B84 4
BB4é
B848
B849
B649
8849
p849
B849
B849
B84B
B84D
B850
B850
B85
BBS®
B8S@
B850
BB8S0Q
B850
BB8S@
2850
egse
B850
B850
Bg8se
B850
B8%e
B853
B853
843
R853
B89S
2857
2859
B85
2850
RBSF
R862
R862
B862
B862
B865
p867
r867
B867
L2887
B867
R84&7
eB867

CoDE

20
86
A2
20
Fé
20
8é
AQ
B1
45
25
Fo
60

A9
A9
4C

AS
49
85
45
85
A
4C

20
90

11
BF
67

8c

66
FF
66
SE
6F
61
6A

99
3ac

es

BA

es8

234

Basic 93

LINE

; $ZERO.
;i&*i*i***i*ii*ﬁﬁi******ﬁ**ﬁ**ﬁ**i%*if*ii

WAIT JSK L234 ;GET ADDRESS AND VALUE

STX FORFNT ;STORE SECOND PARAMETER VALUE

LDX H$00 ;SET DEFAULT FOR THIRD PARAMETER

JSR CHRGOT ;GET LAST CHARACTER

BEQ L4356 ;NO THIRD FARAMETER

JSKR L4557 ;CHECK COMMA AND GET 3RD PARAMETER
L4564 STX FORFNT+1 ; STORE 3RD FARAMETER

LDY H$00

L458 LDA (LINNUM),Y ;GET VALUE IN WAIT LOCATION
EOR FORPNT+1 ;00 LOGICAL OFERATIONS USING 2ND AND

AND FORFNT ; 3RD FARAMETERS

BEQ L458 ; IF NOT ZERO DO LOOP AGAIN
L4460 RTS
;****iﬁi*****i*ﬁ*******ﬁf**ﬁ*ﬁ**f***i****
;*ﬁDD 8.5

;0.5 IN FLOATING FOINT FORM IS ADDED TO THE
; CONTENTS OF FACH1, THIS IS USED IN ROUNDING.
;*ﬁiﬁ*i*i*ii**i*f*ii*ﬁi*i&ii&i*i*ﬁi%*iﬁ*%
L466  LDA H$11 ;FOINTER TO CONSTANT 0.5 IN
LDY W$BF ;FLOATING POINT FORMAT
JHF L4469 ;FACHL = FACH1 + FACH2(.A,.Y)
;i§i**ii******&*ﬁii**ii*ii**ﬁiﬁiiii***i*i
; *FERFORM SUBTRACTION.
;*THE CONTENTS OF FACH1 ARE SUBTRACTED FROM
;4FACH2 AND THE RESULT STORED IN FACH1. THERE
;*ARE TWO ENTRY POINTS TO THIS ROUTINE, $B8S50
;*FIRST LOADS FACH2 WITH A FIVE BYTE VALUE
;*STORED IN MEMORY FOINTED TO BY .A (LOW) AND
;%.Y (HIGH). THE OTHER ENTRY FOINT $£853
; *ASSUMES THAT THE TWO VALUES ARE ALREADY
; #L.LOADED INTO THE TWO FLOATING ACCUMULATORS.
;#THE RESULT IS STORED IN FACHIL.
;iﬁ*i*i*i***i*iii*iiﬁ%*ii*ii*i*iiﬁi&iiﬁii
;FACH1=CONSTANT (.A,.Y) ~ FACHI
L5780  JSK L492

JFACH1=FACH2 - FACH1

L489 LDA FACSGN ;GET SIGN OF FACHI1
EOR H$FF ;s CHANGE
STA FACSGN ;AND RETURN NEW SIGN OF FACH1
EOR ARGSGN
STA ARISGN ;ADJUST ARGUMENT SIGN
LDA FACEXF ;GET FACHL EXFONENT
JAF 12351 ;D0 ADDITION FACH1=FACH1+ARG

;ADJUST EXFONENT OF FACH1+ARGUMENT

L6004 JSR L482

BCC L4648
R s L LT T Y
; *FERFORM ADDITION.
;*THE CONTENTS OF FACH1 IS ADDED TO FACHZ
;*AND THE RESULT STORED IN FACHL1. THERE ARE
; ¥TWO ENTRY FOINTS TO THIS ROUTINE, THE FIRST
;=Al $BB&7 LOADS A 9 BYTE CONSTANT FROM
; *MEMORY INTO FACH2 AND ADDS IT TO FACH1. THE
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Loc

B847
BB&7
B867
B867
B8&7
B867
B8&7
B8&7
BB67
BB&4A
BB&A
RB&A
BB6A
B84C
BB&F
B8714
R873
B875
eg77
B878
EB874A
B87e
B87D
BB7F
B881
2883
B88%
887
2889
e8ge
R88D
E88F
B8?1
B893
B89%
B897
R899
B8R
B89C
E89E
2BAO
BBA3
EBAS
EBA7
BBA9?
BBAR
BBAD
EBAF
B8RO
B8e2
B8BE4
331 )
B8R9?
133133
B8ED
E8CO
B8Cc2
B8C4
B8C7
B8CY
BSCR

CODE

De
4C
Aé
84
A2
AS
AB
Fo
a8
ES
Fo
90
84
A4
84
49
69
Ao
84
A2
Do

84 7

ce
R{)
A8

AS 7

0é
20
24
10
Ad
EQ
Fe
Ao
38
49
65

=
J

B9
FS
85
B9
FS
8%
B9
FS
8%
B9

8c

3
FC

BA

Be

LINE

; *SECOND AT $BB&A ASSURES THAT THE TWO

; *FLOATING FOINT NUMBERS ARE ALREADY LOADED
;*INTO THE TWO FLOATING ACCUMULATORS. THE

; *RESULT IS STORED IN FACHI.

AN AN ANNAR RN AR RN RN AR AR A NR KRR RERERREES
FACH1=CONSTANT (.A,.Y)+FACHL

469  JSR L492 ; CONSTANT TO FACH2
FACH1=FACH1+FACH2

e we e ™o wa we

[
w
-

ENE L462 ;IS FACHY ZERO?

JMP L392 ;MOVE FACH2 TO FACHL

L462 LDX FACOV ;GET FACH1 LOW ORDER ROUNDING
STX BASTMP+11 ;AND STORE

LDX H$69
LDA ARGEXF ;GET FACHZ2 EXPONENT
L46% TAY ; TRANSFER TO .Y
BEQ L4660 ; IF ZERO EXIT
SEC
SBC FACEXF ;6ET DIFFERENCE PETWEEN TWO EXPONENTS
BEQ L4648 ; IF SAME JumpP
BCC LSes ; IS EXFONENT FACH2 < EXFONENT FACH1
STY FACEXP ;FACHL EXFONENT = FACH2 EXPONENT
LDY ARGSGN ;GET FACH2 SIGN
STY FACSGN ;STORE IN FACHL SIGN
EOR H$FF ; INVERT SIGN AND
ADC H$o00 ;ADD CARRY (SET)
LDY H$00

STY BASTMP+11 ;CLEAR FACHiI ROUNDING FLAG TEMFORARY
LDX HFACEXF

ENE L4647 ; JURF ALWAYS
LS0s LDY H$00
STY FACOV ;CLEAR FACH1 ROUNDING FLAG
L4&7 CMF H$F9
BMI L6004 ;ADJUST EXFONENT OF FAC+ARG
TAY
LDA FACQV ;GET LOW ORDER ROUNDING FLAG
LSR $01,X ;DIVIDE HIGH ORDER BYTE OF FAC BY 2
JSR L484 ;DIVIDE MANTIGSA BY 2¢4.Y
1468 EIT ARISGN ; TEST SIGN COMFARISON FLAG
BFL L3504 ;BOTH SIGNS THE SAME
LDY HFACEXF
CFEX H$69 ;DECIDE WHICH ACCUMULATOR IS ARGUMENT
BEQ L464 ;FOR A SURTRACTION
LDY H$69
L4é4 SEC ; SUBTRACT NEGATIVE SIGNED FAC FROM
LOR HS$FF ;FOSITIVE SIGNED FAC AND STORE IN
ADC BASTMF+11  ;FACHIL
STA FACOV
LLDA $0004,Y
SBC $04,X

STA FACHOD+3
LDA $0003,Y
SRC $03,X

STA FACHD+2
LDA $0002,Y
SEC $02,X

STA FACHO+1
LDA $0001,Y



Loc

B8CE
Bp8DO
B8D2
B8D4
B8D7
B8D9
EBDA
B8DB
B8bD
B8OF
BBE1L
BBEJ
BBES
BBE?
BBE9
BBEB
BBED
BBEF
B8F1
B8F3
EBFS
B8F7
BBF9
B8FB
BRB8FD
R8FE
B9%0
B902
B904
B906
R908
R90A
g9eC
B9OE
£916
B912
P914
B?146
B918
E21A
P91D
B91D
B?1F
B221
p923
R925
8927
R929
P92R
B22C
P92E
[R1")
p932
2234
P936
L938
B93A
B93C
R93E
2949
BE942

CODE

o1
42
03
47
00

62
4A
63
62
64
63
&5
64

-5
79
é8
20
E4
00
61
66

96
70
63
6D
69
b4
6C
b4

5 63

6B
63
62
6A
62
36

01
70
65
64
63
62
F2

61
c7
FF
o1
61
13
41
42
62
63
b4
6%

B9

B9

LINE

L476
L4554
L5960

L471

L478

L475
L477

SBC
STA
BCS
JSK
LDY
TYA
CLC
L.DX
ENE
LDX
STX
LDX
STX
LDX
STX
LDX
STX
STY
ADC
cnp
BNE
LDA
STA
STA
RTS
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
L.DA
ADC
STA
JnE

ADC
ASL
ROL
ROL
ROL
ROL
BFL
SEC
SEC
RCS
EOR
ADC
8TA
BCC
INC
BEQ
ROR
ROR
RO
ROR

$01,X
FACHO
L522
L479
H$00

FACHO
L478
FACHO+1
FACHO
FACHO+2
FACHO+1
FACHO+3
FACHO+2
FACOV
FACHO+3
FACOV
Hs08
H$20
L473
He00
FACEXF
FACSGN

BASTMF+11
Facov
FACHO+3
ARGHO+3
FACHO+3
FACHO+2
ARGHO+2
FACHO+2
FACHO+1
ARGHO+1
FACHO+1
FACHO
ARGHO
FACHO
L47%

9ol
FACOV
FACHO+3
FACHO+2
FACHO+1
FACHO
L471

FACEXP
1.476
N$FF
HHso1
FACEXF
LS20
FACEXF
L481
FACHO
FACHO+1
FACHO+2
FACHO+ 3

Ra<ir 95

;RESULT IS FOSITIVE?
;COMFLEMENT FACHI1

;GET HIGH ORDER BYTE OF FACH1L
; IF NOT ZERO JumF
;OTHERWISE MULTIPLY FACH1 BY 256

;ADD 8 TO ACCUMULATOR
;IS .A $20
;NO THEN SHIFT AGAIN WITH LOW ORDERK @

;CLEAR EXFONENT FACHI1

;CLEAR SIGN FACHIL
;EXIT FROM ADDITION

;ADD TWO FLOATING ACCUMULATORS
; TOGETHER AND STORE RESULT IN FAC#H1

;CORRECT EXFONENT
;AND TEST FOR OVERFLOW

; INCREMENT EXFONENT AND
;MOVE FACHL LEFT 1 RIT

;IF HIGH BIT NOT SET REPEAT

;TEST EXFONENT OF FACHL
;CLEAR EXFONENT AND EXIT
;TWO’S COMPLEMENT EXFONENT AND

JSTORE IT

sBRANCH TO EXIT

s INCREMENT EXFONENT
;OUTFUT " OVERFLOW’ ERROR
;MOVE CONTENTS OF FACH1 DOWN ONE
RIT
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Loc CODE LINE

B944 46 70 ROR FACOV

B946 40 LS29 RTS SEXIT

B947 GESRNE AR AR A AR KRR N AR CR RN RAA A AR RERANERER

B947 ; KCOMAFLEMENT FACHL.

B947 ;#THIS ROUTINE REPLACES THE CONTENTS OF FACH1

B947 ;s #BY ITS TWOS COMRFLEMENT - THIS MEANS THAT

B947 ;#ALL THE ZEROS ARE CONVERTED TO ONES AND

B947 ; VICE VERSA THEN ONE IS ADDED TO THE RESULT.

B947 PEERRRRACKANANRNERCRRA RSN R R AR A C RN R RO RS

B947 AS 66 L479 I.DA FACSGN ;COMFLEMENT SIGN OF FACH1

BR49 49 FF EOR H$FF

B94B 85 46 STA FACSGN

B94D AS 42 L474 L.DA FACHO ;COMFLEMENT FACH1 HIGH BYTE
B94F 49 FF EOR H$FF

B951 85 42 STA FACHO

B953  AS 43 LDA FACHO+1

B95SS 49 FF EOR H$FF

R957 85 63 STA FACHO+1

B9259 A5 64 LDA FACHO+2

B9SB 49 FF EOR H$FF

B9SD 85 44 STA FACHO+2

B9SF AS 65 LDA FACHO+3

B?61 49 FF EOR H$FF

B263 85 65 STA FACHO+3

B965 A5 79 LDA FACOV ;COMFLEMENT FACH1 LOW ORDER ROUNDING
B967 49 FF EOR H$FF

R949 85 70 STha FACOV

R94B ES6 70 INC FACOV ;ADD 1 TO MANTISSA

B94D DO ©E BNE LS19 ; IF NO CARRY THEN EXIT

BE946F Eé 65 LS30 INC FACHO+3 ; INCREMENT LOW BYTE OF MANTISSA
B971 DO @A BENE LS19 ; IF NO CARRY EXIT

B973 Eb6 64 INC FACHO+2 ; INCREMENT SECOND BYTE UF OF MANTISSA
R975 DO @6 BNE LS519 ; IF NO CARRY EXIT

B977 Eé 63 INC FACHO+1 ; INCREMENT THIRD BYTE UF OF MANTISSA
B979 DO @2 BNE LS19 ; IF NO CARRY EXIT

B97B Eé6 42 INC FACHO ; INCREMENT HIGH BYTE OF MANTISSA
B97D 40 L5119 RTS GEXIT

B97E A2 OF L481 LDX H$OF ; "OVERFLOW’ ERROR NUMBER

E980 4C 37 A4 JMF L10@ ;OUTFUT ERROR MESSAGE

p983 R T R e e P

By83 s#MULTIFLY A BYTE.

R983 s #*TAKES THE CONTENTS OF FACH1 AND MULTIFLIES

2983 ;#IT BY 286 (RYTE OF FACHL=0Q).

RY83 PREREEAR AR SRR A ERAAANNNK HEEMRE SRR ENR

2983 A2 29 1480 LDX H$25 ; INDEX TO FRODUCT AREA FOR MULTIFLY
B985 P4 04 L497 LDY $64,X ;GET LO BYTE

2987 84 70 STY FACOV ;STORE TO FACHL L.OW ORDER ROUNDING
P989 B4 03 LDY $083,X ;GET SECOND BYTE UF

R?8R 94 @4 STY $04,X ;STORE TO LOW RYTE

P98D B4 02 L.DY $02 X ;GET THIRD BYTE UF

R98F 94 @3 STY $03,X ;STORE TO SECOND BRYTE

R991 P4 01 LDY $01,X ;GET HIGH BYTE

R993 94 02 STY $02,X ;STORE TO THIRD BYTE

2995 A4 68 1.DY RITS yGET FACH1 HIGH ORDER OVERFLOW
B997 94 01 STY $01,X ;STORE TO HIGH RYTE

B999 69 o8 L482 ADC Hso8 ; INCREASE .A RY 8

RY9R 30 8 BMI L497 sREFEAT ABOVE UNTIL

R99D FO E6 REQ 1497 ;0 0 LA <128

BY99F  EY o8 SEC H$08 sREMOVE FINAL 8 FROM .A

P9A1 A8 TAY JOSTORE IT IN .Y FOR COUNT-DOWN

B9A2 A5 76 LDA FACOV ;GET LOW ORDER ROUNDING FLAG



Loc

B9A4
B?AS4
B9AS
BYA8
BPAA
B9AC
BYAE
(:374:1"]
B9E2
BYE4
R9RS
B?B7
B9E8
B?BA
B?ER
BYBC
B9BC
BYBC
BYEC
B9BC
B9RC
B9BD
BYBE
BYBF
B9Co
B9C1
B?C1
B9C2
B%C2
B9C3
B9C4
B9CS

B9C6

B9C?7
B?C?7
rocs
RPCY
R9CA
B9CR
e9Cce
R9CC
R9CD
R9CE
E9CF
B9DO
R9D1
B9D1
B9D2
29D3
£9D4
B9DS
B9D&
R?D6
BYD7
Eyh8
BE9D9
BYDA
BYDP.
2YDR
£290C
R9DD

CODE

e

16
90
Fé
76
76
78
76
76
6A
c8
De
18
60

81
90
090
09
09

83

7F
SE
96
ce
79

890
13
7B
oB
b4

[:1%

38
93
16

82
i8
AA

2z
b

20

80
35
Q4
F3

34

81
35
04

14

o1
02
01

01
@2
03
04

EC

LIME
i
L463

L4835
L484

L4790

BCS

ASL
ece
INC
ROR
ROR
ROR
ROR
ROR
ROR
INY
ENE
cLC
RTS
-END
.LIB

L4706

$01, X
L485
$01, X
$01,X
$01,X
$02. X
$03,X
$04, X

L463

B12

Basic

;DONE, EXIT

;HIGH BYTE TIMES 2
; IF CARRY SET, INCRERENT

;SHIFT FAC RIGHT ONE BIT TO
;ADJUST CONTENTS

JERRARNARACARRANRARANAR AR A AR K ARRRRA XA RE S

; *CONSTANTS FOR LOG

; 1

.BYT $81,%00,$00,$00,$00

; COUNTER FOR SERIES CALCULATION.

-BYT

$03

i .434255942
.BYT $7F,$5E,856,6CB,$79

i .5765B4541
LBYT $80,$13,390,$08,%64

i .961800759
.BYT $80,$76,%538,$93,$16

; 2.88539007
LBYT $82,$38,%AA,$3R,$20

; 707106781
RAT $80,$35,404,4F3, 434

i 1.41421356
CBYT $81, 635, %04, 353, $34

(1/50KR(2))

(GER(2))

97
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L0C CODLE LINE

B9DE F3

B9DF 34

BYE® 3 —e9

B?E® 80 .BYT $80,$80,%00,%00,%00

B9E1 890

B9E2 00

BYE3 00

B?E4 00

B9ES H 693147181 (LOG(2))

BPES 890 .BYT ¢80,$31,$72,617,%r8

B9ES6 31

B9E? 72

B?E8B 17

B?E9 F8

B9EA R AR A AN R AN AN AR NN B A A AR A AR AR AR AR AR RN SR
B?EA ; *PERFORM LOG.

R9EA 1 #THIS FERFORMS THE CALCUILLATION LOG TO THE
B9EA ;#*BASE E ON A VALUE STORED IN FACH1 AND FUTS
B9EA ;*THE RESULT IN FACH1.

B9EA P REAK AR R AR A AR AR RN AN N AN NN AR R R AR RRRERE
B?EA 26 2B BC L483 JSKR 1.597 ;GET SIGN OF FACH1
B?ED F@ 02 BEQ@ LS%4 ; ERROR

B?EF 16 03 BFL L486 ;IS 0.K.

B9F1 4C 48 B2 LS594 JMF L3363 s "ILLEGAL QUANTITY’ IF ZERO OR NRINUS
B9F4 AS 61 L486 LDA FACEXF ;GET FACH1 EXFONENT
B9F46 E9 7F SBC H$7F ;UN-COMFLEMENT

B9FB8 48 FHA ;FUSH TO STACK

B9F9? A9 860 LDA H$80 ; CHANGE VALUE TO WITHIN 0.5 - 1
B9FE 85 61 STA FACEXF

B9FD A9 D6 LDA H$DS ;1/8QR(2) CONSTANT LSB
B9FF A® B9 LDY #$R9 ; MSE

BAQ1 20 47 B8 JSR L4469 ;ADD TO FAC #1

A4 A9 DB LDA #H$DE ;SAR(2) CONSTANT LSBE
BAGS AD B9 LDY H$R9 ;Mse

BAG8 20 OF PR JSR L649 ;FACHLI=(.Y,.A) /FACHL
BAOR A? BC LDA H$BC ;1 CONSTANT LSB

EABD A B9 LDY H$R9 ; MSE

BAOF 20 S0 B8 JSR L.570 ;FACHRLI=(.Y, .A)-FACHI1
BA12 A9 Ci LDA H$C1 ;SERIES EVALUATION COUNTER L.SP
BAl4 AQ B9 LDY H$R9 s MSR

BAl6 20 43 EO JSR L6063 ;SERIES EVALUATE

BAL? A9 EO LDA H$EQ ;0.5 CONSTANT LSB
BPAIR AG B9 LDY H$R9 ;MSe

BAID 20 47 B8 JSR L4469 ;ADD TO FACHL

BA20 68 FLLA : ;GET EXFONENT FROM STACK
BA21 20 7E BD JSR L553 ;FACHL=FACH1+.A

PA24 A9 ES LDA H$ES ;LOG(2) CONSTANT LSP
BA246 A0 B9 LDY H$B9 ; SR

PA28 R R E R R e e P L e T
BA28 ; *FERFORM MULTIFLY.

BA28 ;#THE CONTENTS OF FACH1 ARE MULTIFLIED BY
BA28 ;#THE CONTENTS OF FACH2 AND THE RESULT IS
EAZB ;#*STORED IN FACHL1. THERE ARE TWO ENTRY FOINTS
BEA28 ;#TO THIS ROUTINE:

PA2B ¥ $PA28  THE VALUE FOINTED 1O RY (.Y,.A)
BA28 1 IG LOADED INTO FACH2 AND THEN
BEA2B ;¥ MULTIFLY IS FERFORMED.

RAZ8 FEd $BA2E  FACH2 HAS ALREADY BEEN LOADED
PA28 ;¥ WITH THE ARGUMENT.

BA28 PR B R R R F PR R e X e

BA28 20 8C BA L487 JSR L492 ;MOVE MEMORY TO FACH2



Loc

BA2R
BA2D
PA3O
BA33
BA3S
BA37
BA3Y
BA3B
BA3D
BA3F
BA42
BA4L4
PAR47
BA49
BA4C
BA4E
PAS1
BAS3
PASSH
BAS9
PAS9
BAS9
BASY
BASY
BASR
BASE
BASF
BAbLL
BAL2
BAbL4
BA4S
PAL7
BAGLY
PAGLR
BAGD
BALF
BA71
BA73
BA7S
BA77
Ba79
PA7E
BA7ZD
PA7F
BABL
PAB3
BABS
RAB7
£ABB
BABY
EABE
BABC
BABC
BABC
BABC
BABC
BABC
RABC
BASBC
PABC
RABE

CODE

Deé
4C
20
A9
85

85

85
AS
ed}
AS
20
AS
20
AS
29
AS
20
4C

8%

84 :

33

8B

B7
(1]
26
27
28
29
79
99
65
59
64
99
63
59
62
S9E

8F

83
83

89
19

29
60D

28
4C
28
27
6B
27
26
[-12)

26
27
28
29
70

Dé

SR
[ 8]

BA
BA
BA
BA

BA
BE

B9

LINE

- e

BNE
JAF
JSKR
LDA
STA
STA
STA
STA
LDA
JSR
LDA
JSR
LLDA
JSKR
LDA
JSR
LDA
JSR
JAF

L563
L498
L461
H$00
RESHO
RESHO+1
RESHO+2
RESH(O+3
FACOV
L491
FACHO+3
L4991
FACHO+2
L491
FACHO+1
1.491
FACHO
L494
L5@8

Basic 99

; IF EXPONENT NOT ZERO

;TO AN RTS

;ADJUST FACH1/FACH2

;SET PRODUCT AREA TO ZERO

;GET LOW ORDER ROUNDING FLAG
sMULTIFLY 2Y BYTE

;GET MANTISSA LSE

;MULTIFLY BY BYTE

;GET SECOND

JMULTIFLY BY BYTE

;6ET THIRD

;MULTIFLY BY BYTE

;GET mss

;AULTIFLY BY BYTE

; TRANSFER FRODUCT TO FACH1 AND ADJUST

AULTIFLY A BYTE AND STORE THE RESULT IN THE

;FRODUCT AREA $26,$27,$28,$29,$2A.

H
L491
L494

L495

L499

L4978

ENE
JnF
LSR
ORA
TAY
BCC
cLC
LDA
ADC
STA
I.DA
ADC
STA
LDA
ADC
STA
L.DA
ADC
STA
ROR
ROR
ROR
ROR
ROR
TYA
L.SR
BNE
RTS

L4994
L4890
A

He80O

L499

REGHO+3
ARGHO+3
RESHO+3
RESHO+2
ARGHO+2
RESHO+2
RESHO+1
ARGHO+1
RESHO+1
RESHO

ARGHO

RESHO

RESHO

RESHO+1
RESHO+2
RESHO+3
FACOV

A
L4995

;IF BYTE NOT ZERO
;MULTIFLY BY ZERO BYTE (256)
;BYTE [IMES 2

;SET HIGH BIT OF oYTE

;MOVE TO .Y

;DON’T DO IF HIGH BIT WAS ZERO
;ADD FACH2 TO FRODUCT AREA
;FRODUCT LSB

;FLUS FACH2 LSB

; FRODUCT nse
sFLUS FACH2 mSse

;DIVIDE FRODUCT BY 2

;SHIFT NEXT RIT TO CARRY
;IF NOT ZERO REFEAT
; DONE

R R e P P T e R I T R R P T

; *UNFACK MEMORY TO FACH2.

;#THIS TAKES THE VALUE STORED AS A FIVE RYTE

; *VARIABLE IN MEMORY AT AN ADDRESS FOINTED TO
;¥RY LA (LOW ORDER) AND .Y (HI ORDER), UNFACKS
;#THE SIGN BYTE AND STORES THE VALUE IN THE

;#SIX BYTES OF FACH2.

(EEEEREXCEERRETLES

’

L4492

STA
STY

INDEX
INDEX+1

)
2

ERREZEXXFEEXRRELL LS
{STORE THE FOINTER LSB
; MSE
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Loc

PA9S
BA92
PA%4
RA?4
PA97?7
BA99
BAYP
BA9C
PAYE
BAAOG
BAAL
BAAJ
RAAS
BAA7
BAAY
BAAR
BAAD
BAAF
PAR®
RAR2
BAR4
BARS
BAR?
BAR7
BAR7
BAR7
PAR7
BAR7
PAR7
BAR7
RAR7
RAR7
BAR7
BAR9
BARP
BABRC
BARE
BACO
BAC2
BAC3
RAC4
BACH
BACS
eACA
BACC
BACF
PAD1
RAD3
PAD4
BAD4
PAD4
BAD4
PnAD6
B4ADS
BADA
PADE
RADC
BADF
PAE2
PAER
PAER

The Commodore 64 ROMs Revealed

CODE

Ao
B1
28]
88
B1
85
88
B1
85
88
B1
85
45
85
AS
99
85
88
Bl
a5
AS
69

AS
Fo
18
65
90
30
18
20
10
69
85
Do
4C
AS
85
69

AS
49
30
68
68
4C
4C

04

.
22

6D

22
4C

22

6B

22
6E
66
6F
6E
8¢
6A

22
69
61

69
1F

61
04

14
80
61
3
FB

66

66
FF
05

F7
7E

e8

53]
B9

LINE

LDY
LDA
STA
DEY
LDA
STA
DEY
LDA
STA
DEY
LDA
STA
EOR
STA
LDA
ORA
STA
DEY
LDA
STA
LDA
RTS

H804
(INDEX),Y ;GET FLOATING VALUE LSP
ARGHO+3 ;STORE TO FACH2 LSE

(INDEX),Y ;GET SECOND VALUE
ARGHO+2 ;STORE TO SECOND FACH2

C(INDEX),Y ;GET THIRD VALUE
ARGHO+1 ;STORE TO THIRD FACH2

(INDEX),Y ;GET VALUE MSP

ARGSGN ;STORE TO FACH2 SIGN
FACSGN {REMOVE FACH2 MSE
ARISGN ;STORE TO SIGN COMFARISON FLAG
ARGSGN ;GET VALUE MSP
H$80 ;REMOVE SIGN
ARGHO ;STORE TO FACH2 MSP.
(INDEX),Y ;GET VALUE EXFONENT
ARGEXF ;STORE TO FACH2 EXFONENT
FACEXF ;GET FACH1 EXFONENT
JEXIT

PEEEARFAFAERLF XL RN EF R AR AU F LR E RS F RN

;*TEST AND

ADJUST ACCUMULATORS.

; *THIS CHECKS THE EXFONENT YALUES OF THE TWO

; *FLOATING

FOINT ACCUMULATORS AND IF THE

;¥VALUES ARE TOO LARGE OR SMALL GENERATES
; ¥AN QVERFLOW ERROR REFORE SETTING THE

;%CONTENTS

OF FACH1 TO ZERO. IF EITHER

s *ACCUMULATOR IS ZERO THEN BOTH WILL BE SET

1#T0 ZERO
;*%&*%%*
L461  LDA
L493  BEQ
cLe
ADC
pCC
BMI
cLe

BYT

L6066 BFL
ADC
STA
ENE
JnE
LS01 L.DA
STA
RTS

~ v

UNDERFLOW

-

03 LDA
EOR
BMI
L6001 FLA
FLA
JnF
L5020 JnFE

THIS ROUTINE.

EEERLXERRXE LS LSRR NN SRR R LK.

ARGEXF ;GET FACH2 EXFONENT
L6001 ;CLEAR FACH1 SIGN & EXFONENT & EXIT
FACEXP ;ADD TO FACH1 EXFONENT
L6064 ;JURF IF NO CARRY
LS00 s IF» 127 GENERATE 'OVERFLOW ERROR’
$2C
L6061 ;CLEAR FACHL1 SIGN & EXFONENT & EXIT
Hs80 ;ADD $80 TO FACH1 EXFONENT AND
FACEXF ; STORE
L501 ;JUMR IF NOT ZERQ
L5G90 ;SET SIGN TO ZERO AND EXIT
ARTISGN ;GET SIGN COMFARIGON AND
FACSGN ;OTORE TO FACHLI SIGN
/ OVERFLOW
FACSGN ;GET FACH1 SIGN
HEFF s INVERT IT
L500 ;IF =127 TOVERFLOW™ ERROR
;FULL. STACK UF TWO
L.476 ;CLEAR FACH1 SIGN & EXFONENT & EXIT
L481 ;GENERATE "OVERFLOW ERROR’

el r st 2 R X L E T R e R R e R 2 2 2 X

s SMULTIFLY

BY 1e.

;*THE CONTENTS OF FACH#1 ARE MULTIFLIED PY 10



Loc

BAE2
BAE2
BAE2
BAES
BAES
BAES
BAEY?
BAEB
BAED
BAEF
BAF1
BAF 4
BAF 4
BAF8
BAF9
BAF9
BAF9
BAF9
BAFA
BAFB
BAFC
BAFD
BAFE
BAFE
BAFE
BAFE
BAFE
BAFE
eeot
BBO3
BROS
BRO7
BRO9
BEOC
BROF
BBOF
PROF
BBOF
EEOF
BROF
REOF
RROF
REOF
RBOF
PROF
LEOF
BEOF
BROF
BR12
BB14
BR17
BE19
ER1A
EB1C
BR1E
BR21
BR23Z
BR25
RR27
ER29
RR2R

CODE

20
AA
Fe
18
69
Bo
A2
86
20
Eé
Fe
60

84
20

00
(1

20
A9
Y
A2
86
20
4C

ecC
19

2
F2
00
&6F
77
41
E7

et
F9
BA
(2]
&F
A2
12

8c
76
iR
09

61
41
E7
41
ea
FC

bHA
62

BC

Bg

B8C

BB
Be

BA

ec

BA

LINE

Basic 101

;#AND THE RESULT STORED IN FACHL.
BN NN AN N A NN AN AN AN N ARAR KRR ARNAR AR

LS02

L159

L142

JSR
TAX
BEQ
CLC
ADC
BCS
LDX
STX
JSR
INC
BEQ
KRTS

LS16
L1462

Hs02
(W11}
H300
ARISGN
L4&5
FACEXP
LS00

;ROUND FACH1 AND TRANSFER TOQ FACH2
;IF FACH1 = @ THEN EXIT

;ADD 2 TO EXFONENT (MULTIFLY FACH2 #4)
; IF CARRY SET 'OVERFLOW ERROR’

;SET SIGN COMPARASON TO ZERO
;FACHI=FACH1+FACH2 (MULTIFLY FACH1 %3)
;FACH1 EXFONENT %2 (MULTIFLY FACH #190)
;GENERATE 'OVERFLOW ERROR’

;i§§§**K***i*ﬁi**i*****i***********ii*i*i
; SFLOATING FOINT CONSTANT 10
;*ii*ii*ﬁi**§§§§§¥§*ii****i*i***i*ii**&*i
.BYT $84,%20,300,%00,$00

PHN AR AR RN SR U AR N R A AR NANHAHARN SRR R RRNNNS
;#*DIVIDE BY 10.
;¥THE CONTENTS OF FACH1 ARE DIVIDED BY 1@
; *AND THE RESULT STORED IN FACHI.

PRAARARF VKRR AR KA AR AARARKAAN ARG AN AF AR

LS50S

1.549

JSR
LDA
LDY
LDX
STX
JSKR
JNF

LS16
HeF9
H$BA
H$00
ARISGN
1.496
L488

;ROUND FACHI AND TRANSFER TO FACH2
;FOINTER TO CONSTANT 10 LGSB.
; MSB

;CLEAR SIGN COMPARISON FLAG
; TRANSFER CONSTANT (.A,.Y) TO FACHI1
;FACHL = FACH2 / FACHL

JERARAAN AN A I AN AR KA AR AN A A X AN AN

; *PERFORM DIVIDE BY.

;#*THIS DIVIDES FACH2 BY FACH1 AND FUTS THE

; *RESULT IN FACH1. ON ENTRY THE FOINTER TO
;#THE 5 BYTE FLOATING FOINT VALUE TO BE
;#*STORED IN FACH2 IS CONTAINED IN .A(LOW ORDER)
; ¥AND .Y (HI ORDER) AND .X IS LOADED WITH THE
;#*GIGN COMFARISON BYTE-$6F. THE CONTENTS OF

3 *FACH2 ARE THEN DIVIDED RY THE CONTENTS OF
;#FACHL, WHICH WERE LOADED PRIOR TO ROUTINE

; *ENTRY, AND THE RESULT STORED IN FACHI1,

; ¥LEAVING FACH2 UNCHANGED.

AR T I E E E E E  E T T

1.649
L488

JSK
EEQ
JSR
LDA
SEC
SEC
STA
JSKR
INC
BEQ
LDX
LbA
LDY
CPY

L492
1.512
L.518
H$00

FACEXF
FACEXF
L461
FACEXF
L5500
H$FC
Hé¢o1
ARGHO
FACHO

; TRANSFER MEMORY TO FACH2
; IF FACHI=0 THEN 'DIVISION PY ZERO’
;ROUND FACHIL

;@ — EXFONENT OF FACH1

;TEST AND ADJUST FaCS

s INCREMENT FACHL EX[FOMENT
{EXFONENT=0, ’OVERFLOW’ ERROR
tFOINTER TO FUNGCTION REGISTER LSD
; MSe.

;GET FACH2 MANTISSA MSB
{SAME AS FACHT MANTISSA MSBT
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Loc CODE LINE

EB2D DO 1@ BNE LS14 ;NO

BR2F A4 6B LDY ARGHO+1 ;SANE FOR OTHER 3 BYTES OF MANTISSA
BB31 C4 63 CFY FACHO+1

BR33 DO oA ENE L5114 ;NO

BB33 A4 6C LDY ARGHO+2

BR37 C4 64 CFY FACHO+2

BB3? DO @4 ENE LS14 ;NO

ER3IBR A4 4D LDY ARGHO+3

BR3D C4 &5 CFY FACHO+3

BR3F 08 L514 FHF ;SAVE THE STATUS

BB4® 2A ROL A ;MULTIPLY LA BY 2

BE41 90 09 BCC LS09 ;LOST A BIT FROM .A

BB43 E8 INX ; INCREMENT .X REGISTEKR
BR44 95 29 STA RESHO+3,X ;STORE .A

BR46 FO 32 BEQ L.513 ;. X=0

BR48 10 14 BFL LS511 ;- X128 MULTIFLY .A BY 64
BB4A A9 01 LDA H$O1 ;SET A TO 1

BE4C 28 LS89 FLF ;GET STATUS

BB4D BO QE BCS LS1S ;CARRY SET, SUBTRACT FACH1 FROM FACH2
BR4F 06 6D L5119 ASL ARGHO+3 ;RAULTIFLY FACH2 RY 2
BRS1 26 4C ROL ARGHO+2

BRS53 26 4B ROL ARGHO+1

BBSS 26 6A ROL ARGHO

BRS7 PO E6 BCS LS14 ;CARRY SET

BR5? 30 CE BMI L5597 ;$6A127

BEESE 10 E2 BFL LG14 ;86A128 (JUMF)

BBSD A8 LS1S TAY ;SAVE LA

BESE AS 6D LDA ARGHO+3 ;FACH2=FACH2-FACH1

BR&6O ES 65 SBC FACHO+3

BR&2 85 6D STA ARGHO+3

BR&4 AS 6C LDA ARGHO+2

BR&S ES 64 SBC FACHO+2

BE4B B85 60 STA ARGHO+2

BR6A AD 6P “NA ARGHO+1

BB4C ES 63 SBC FACHC+1

BRSE 85 6B STA ARGHO+1

BR70 AL 6A LDA ARGHO

BR72 ES 62 SEC FACHO

BBR74 85 64A STA ARGHQO

BR76 98 TYA ;RESTORE .A

BR77 4C 4F BB JMF LS10 ;CONTINUE WITH DIVISION
BR7A A% 40 L5513 LDA #3540 ;- A=64

BR7C DO CE BNE LS09 ; Junk

BR7E OA L5111 ASL A MULTIFLY A BY 64

BR7F @A ASL A

ER8O OA ASL A

BR81 oA ASL A

EEB2  0A ASL A

RR83I 0A ASL A

BEB4 8 70 STA FACOV ;STORE TO FACH1 LOW ORDER ROUNDING FLAG
BRBS6 28 FLP ;GET STATUS

BE87 4C 8F PP JMF L5608 ;FRODUCT TO FACHL, ADJUST, AND EXIT
BEBA A2 14 L312 LDX H$14 ;’DIVISION BY ZERO' ERROR
BEBC 4C 37 A4 JNF L10 ;OUTFUT MESSAGE

BRBF AS 26 LS8 LDA RESHO ; TRANSFER FRODUCT AREA INTO FACH1L
BR91 85 62 STA FACHOD

LE93 A5 27 LDA RESHO+1

BR9S 85 63 STA FACHO+1

BE97 AT 28 LDA RESHO+2

BR?9 85 64 STA FACHO+2

BB9B  AS 29 LDA RESHO+3
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Loc CODE LINE

BR9D B85 65 STA FACHO+3

BB9F 4C D7 B8 JRP LG22 ;ADJUST FACHIL

BRA2 JREARARARA AR AN AR A AN AN AR AR A AR R R A AN AR W HRR

BRA2 ; #UNPACK MEMORY INTO FACHL.

BBA2 ;#THIS LOADS A VALUE STORED AS A & BYTE

BBA2 ; ¥*FLOATING FPOINT NUMBER, EXTRACTS THE SIGN
BRA2 ;¥BYTE AND THEN STORES IT IN THE 6 BYTES

BBA2 ;¥0F FACH1. THE LOCATION OF THE VALUE IN

BRA2 ;*MEMORY IS FOINTED TO BY THE CONTENTS OF

BBA2 ;#.A(LOW ORDER) AND .Y(HI ORDER).

BRA2 PR AR AR AR RARAAAAAA AL AR AR AR A AR N AKA R AN

BBA2 85 22 L4946 STA INDEX ;STORE FLOATING VALUE POINTER LSB
BRA4 B84 23 STY INDEX+1 ; MSE

BBAS AQ 64 LDY H$04

BRAB B1 22 LDA (INDEX),Y ;GET VALUE LSPE

BBAA 85 45 STA FACHO+3 ;STORE TO FACH1 LSB

PRAC 88 DEY

BBAD B1 22 LDA (INDEX),Y ;GET SECOND VALUE

BBAF B85 64 STA FACHO+2 ;STORE TO FACH1 SECOND VALUE
BEB1 88 DEY

PRE2 PB1 22 LDA (INDEX),Y ;GET THIRD VALUE

BBB4 85 63 STA FACHO+1 sSTORE TO FACH1 THIRD VALUE
EBRS 88 DEY

BEB7 Bl 22 LDA (INDEX),Y ;GET VALUE nSe

PRR? B85 66 STA FACSGN ;STORE TO FACH1 SIGN
BBBB @9 80 ORA H$860 ;REMOVE SIGN RIT

BERD 85 62 STA FACHO ;STORE TO FACH1 MSP

BEBF 88 DEY

BEeCo p1 22 LDA (INDEX),Y ;GET VALUE EXFONENT

BBC2 85 61 STA FACEXP ;STORE TO FACH1 EXFONENT
PRC4 B4 70 STY FACOV ;STORE ZERO TO FACH1 LOW ORDER
BRC& 40 RTS

PRC7 R e T T P e T R

BRC7 ;*FACK FACH1 TO MEMORY.

BRC?7 ;#THIS COMFRESSES THE 6 BYTES OF FACHI INTO
BBC? ;%5 BYTES BY STORING THE SIGN BYTE AS THE

PEC7 ; #MOST SIGNIFICANT BIT OF THE MANTISSA MSE.
BRC7 ;#THESE FIVE BYTES ARE THEN STORED IN A MEMORY
PRC7 ;#LOCATION FOINTED TO BY .X(LOW ORDEKR) AND
BBEC7 ;%.Y(HI ORDER). THERE ARE 4 DIFFERENT ENTRY
BEBC7 ; #FOINTS AS FOLLOWS:

RRC7 ;¥ $SBRC7 FACK FACH1 INTO $005C

eec? ;% $PECA  FACK FACHL INTO $0057

REC?7 ;% $BBDQ  FACK FACH1 INTO CURRENT VARIARLE
BRC7 ;* ADDRESS ($49)

CEC?7 ;% $BBD4  FACK FACHL INTO MEMORY FOINTED

pRC?7 ;¥ TO BY .X(LOW ORDER) AND .Y

REC?7 ;¥ (HI ORDER).

REC7 PEFAERRARR SRR FANE AN S AR NN R MRS H AN H SR

BRC7? A2 &C L98 L.DX H$SC ;SET FOINTER TO $005C
ERCY 2C BYT $2C s SKIF NEXT COMMAND

RRCA A2 §7 L4609 LDX #$57 ;S9ET FOINTER TO $0057
BECC AQ 00 LDY #s00

RDECE Fo 04 PEQ L1554 sIURF TO PACK

BED® A6 49 L6007 LDX FORFNT ;SET FOINTER TO CURRENT VARIAPLE L.SE
LED2 A4 4A L.DY FORFNT+1 ; MSE

BERD4 20 1P BC 1.154 JSKR L.S18 ;ROUND FACHL

BED7 86 22 STX INDEX ;STORE FOINTER LSR

BED? 84 23 STY INDEX+1 ; MSE

BEDR  AQ 04 LDY H$04

BEDD AS 6S LDA FACHO+3 ;GET FaCHl LSE
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Loc

BBDF
BRE1
BBE2
BRE4
BBEé4
BRE?7
BBE?
BREB
BBEC
BBEE
BBFQ
BRF2
BBF 4
BEFS
BBF7
BBF9
BBFB
BEFC
BBFC
BBFC
BBFC
ERFC
BBFC
BEFC
BBFC
BEFE
BCOO
BCe2
BCo4
BECO6
ecez
BCo9
eces
ececC
ececC
BCoC
BCeC
eceC
BCeC
ececC
BCoC
ECOF
BC11
BC13
BC1S
BC16
eC18
BC1A
BC1B
BC1E
BC1BE
BCIE
BC1B
BEC1R
ecie
ecige
RCLR
BC1R
eCie
ECLE
RCLID

The Commodore 64 ROMs Revealed

CODE

91
a8
AS
?1
88
AS
91
88
AS
09
25
?1
88
AS
91
84
69

AD
85
A2
]
95
CA
Do
86
60

20
A2
BS
99
CA
Do
86
69

22

b4
22

63
22

-1}
7F
42

22
61

prbel

—a

70

6E
66
95
68
60

F9
70

1B
06
60
48

F?
79

AS 61
Fo Fe

ec

LINE

STA (INDEX),Y ;STORE TO MEMORY

DEY

LDA FACHO+2 ;GET FACH1 SECOND BYTE
STA (INDEX),Y ;STORE TO MEMORY

DEY

LDA FACHO+1 ;GET FACH1 THIRD BYTE
STA (INDEX),Y ;STORE TO MERMORY

DEY

LDA FACSGN ;GET FACH1 SIGN

ORA H$7F ;6ET RID OF HIGH BIT

AND FACHO ;AND IN FACH1 MSB

STA (INDEX),Y ;STORE IT TO MEMORY

DEY

LDA FACEXF ;GET FACHL EXFONENT

STA (INDEX),Y ;STORE IT TO MEMORY

STY FACOV ;SET FACH1 LOW ORDER FLAG TO ZERO
RTS

AR AR AN A AR A AR A AR AR R AR ARK R AR R AR
;#ROVE FACH2 TO FACHL.

;#THIS MOVES THE ENTIRE CONTENTS OF FACH2
;#INTO FACH1, LEAVING BOTH CONTAINING THE
; ¥SAME VALUE. THE ROUNDING BYTE $70 IS

; ¥ZEROED.
;*ﬁiiiii****ii*i*ﬁ***i**iﬁﬁi*i*i*i*iii*ii
L392  LDA ARGSGN ;GET FACH2 SIGN
L314 STA FACSGN ;STORE TO FACH1 SIGN
LDX H$0S ;LOOF TO COFY THE EXPONENT
LS93  LDA BITS,X ;AND THE MANTISSA FROM FACH2
STA FACEXP-1,X ;TO FACH1L
DEX
BNE 1593 ;D0 NEXT
STX FACOV ;SET FACH1 ROUNDING BYTE TO ZEROD
RTS

R T
;*MOVE FACHL TO FACH2.

;*THIS MOVES THE ENTIRE CONTENTS OF FACHI
;#INTO FACH2, LEAVING BOTH CONTAINING THE
;¥SAME VALUE. THE ROUNDING BYTE $70 IS

; *ZEROED.
L T R T
L3116 JSR L5118 ;ROUND FACHL

L1660 LDX #$06 ;LOOF TO COFY & BYTES OF
LS99 LDA FACEXP-1,X ;;FACH1 INTO

STA BITS,X ;FACH2

DEX

ENE LS99 ;D0 NEXT BYTE

STX FACOV ; ZERO ROUNDING FLAG

LS17  RTS
;?*ii*i*i&éﬁﬁ*ﬁ***%***i*&ﬁ***%ﬁ%ﬁ***&ﬁ*iﬁ
; *KOUND FACHL.

;#THE EXFONENT OF FACH1 IN BYTE $61 IS
;#TESTED, IF THE CONTENTS ARE ZERD THE
;*ROUTINE EXITS, IF NOT THEN THE ROUNDING
;#BYTE IN $70 IS MULTIFLIED BY 2 AND THE
;#STATE OF THE CARRY FLAG IS CHECKED. IF
;#CARRY IS CLEAR THEN IT EXITS. OTHERWISE
;#THE FLOATING FOINT VALUE IS INCREMENTED

s #BY 1.
SRR ERANEAN AR R AR AR RE R RS R R E R
1.518 LDA FACEXP ;BET FACHL EXFONENT

BEQ L3517 ;ZERQ, EXITV



Lac

BC1F
BC21
BC23
BC26
pca8
BC2B
BC2B
BC2B
BC28
BC28B
BC2B
BC28B
RC2B
8C2D
BC2F
RC31
BC32
BC34
RC36
BC38
BC39
BC39
BC39
BC39
BC39
BRC3?
BC39
BC39
RC39
BC3C
BC3E
BC4®
RC42
BC44
BC46
BC48
BC49
BC4B
BC4D
BC4F
BCS1
BCS3
BCSS
BCS8
BCS8
BCS8
RCS8
BCS8
BCS8
RCS8
ECSA
BCSB
BCSP
BCSE
ECSP
BCSE
BCSR
eCse
BCSE
PCSe
BCSE

CODE

06
90
20
00
4C

AS
Feo
AS
24
A9
BO
A?
49

20
85
A9
85
A2

3
<

49
2A
A9
85

S
86
85
83
4C

46

70
F7
6F
F2
8

61
09
66

FF

02
o1

66

B9
B9

ec

esg

Basic 105

LINE
ASL FACOV ;ROUNDING PYTE TIMES 2
BCC L3117 ;CARRY CLEAR, EXIT
L1852 JSR L5390 ;ADD 1 TO FACHL
BNE L517 ;NOT ZERO
JAF L477 ;ADJUST FACHL

SEEERANRANA AR AN ARRNA AR AR AR AR ARARA S

3y ¥GET FACH1 SIGN.

;*THIS FINDS THE SIGN OF THE VALUE IN FACH1

; #*AND STORES IT IN .A.IF .A=$01 THEN THE VALUE
;#18 FPOSITIVE, $FF IS NEGATIVE, $0@ MEANS

; #THAT THE VALUE IS ZERO.

FRAEE XL AR CA AL XA RAAAR LR AR LA R GA AR A KRRA TR

L597  LDA FACEXF ;GET FACH1 EXFONENT
BEQ L.527 ;FACH1 IS ZERO, EXIT
L16@ LDA FACSGN ;GET FACH1 SIGN
L523  ROL A ;SHIFT OUT THE HIGH BIT
LDA H$FF ;ASSUME NEGATIVE
BCS L527 ;CORRECT IT IS NEGATIVE
LDA H$O1 ;ELSE SET FOR FOSITIVE
L527  RTS ; DONE

;iki***ﬁi**i*i§****§ii§§i§*ii*ii%§i§§§§§§

; *PERFORM SGN.

;%#THE ROUTINE TO GET THE SIGN OF FACH1 IS
;*CALLED AND THE SIGN OF THE VALUE IN FACH1
;#1S FUT INTO THE MSE OF FACH1, $88 INTO THE
; *EXFONENT OF FACH1 AND THE REST OF FACH1
;%1S ZEROED.

B EELERXFELXELEE R LR R XL XL R RS E XL ERERSE
SGN JSR L5927 ;GET SIGN OF FACH1
LS21  STA FACHO ;STORE TO MSB FACH1

LDA H$00 ;SET 2ND BYTE TO ZERO
STA FACHO+1
LDX H$88 ;LOAD .X WITH EXFONENT
L31@  LDA FACHO ;GET FACHL MSB
EOR W$FF sNOT IT
ROL A ;SHIFT MSBIT TO CARRY

L386 LDA H$00

STA FACHO+3 ;ZERO REST OF FACR1 MANTISSA
STA FACHD+2

LSS7 STX FACEXP ;STORE EXFOMNENT
STA FACOV ;ZERO FACH1 ROUNDING RYTE
SThA FACSGN ;ZERD FACHL1 SIGN
JRF L4772 ;CORRECT FACHI FOR TRUE OR FALSE

P EEERE AN E A RS ARERNAAR AR RS ARG F SRR

; *FERFORM ARS.

;#THIS SIMFLY ENSURES THAT THE SIGN BYTi OF
;FACHT 866 ALWAYS CONTAINS A FOSITIVE FLAG

;%01
PR AR AN A AR AR AN AR AR NI AR A AR RS T AN AR AT
ARS LSR FACSGN ;SHIFT SIGN BYTE TO REMOVE NEGATIVE

RTS JEXIT
;*sztxzfﬁ%i&ti*ié*%§§ﬁ§§§i§&ﬁ§§ﬁkﬁi%i*iﬁi
; *COMFARE FACH1 TO VALUE IN MEMORY.
;*THE VALUE STORED IN FACH1 IS COMFARED WITH
;#A FIVE BYTE FLOATING FOINT VALUE STORED IN
;*MEMORY AT A& LOCATION FOINTED TO RY THE
;*ACCUMULATOR (LOW OKDER) AND Y INDEX REGISTER
;*(HIGH ORDER). ON EXIT THE ACCUMULATOR
;*CONTAINS THE COMFARISON FLAG: $00 = THAT
; *BOTH VALUES ARE EQUAL, $01 = MEANS THAT FACH1
;#1S GREATER THAN THE VALUE IN MEMORY AND $FF
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Loc

BCSB
BCSR
BCSR
RCSB
BCSD
BCSF
BC41
BC43
BC&4
BC4S
BC&7
BC49
BC4B
BC4D
BC4F
BC71
BC73
BC?7S
BC7?7
BC79
BC7A
BC7C
BC7E
BC8BO
BC81
BC83
BCBS
BC87
Bcss
BC8A
ecac
BCBE
BC9®
BC92
BC94
BC96
BC98
BC98
RC9P
BCco8
eCcog
BC9l
BC9R
BC9B
RC9B
BC9B
BCYR
BC9D
BCOF
BCAO
RCA2
BCA4
BCAé
BCA?7
BCAY
BCAB
BCAE
BCAF
ECP1
BCBR3
BCBY

The Commodore 64 ROMs Revealed

CODE

85
84
A
B1
cs8

Feo
B1
45
30
E4
Do
B1
09
CcS
Do
[a1:}
B1
CS
Do
cs8
B1
[+
Deé
cs
A9
CS
[
ES
Fo
AS
90
49
4C

AS
Fo
38
E?
24
10
AA
A?
85
20
8A
A2
co
10
20

24
25
00
24

c2

31 BC

61
4A

AQ
09

FF
68
4D B9

61
3%
06
99 B9

LINE

;%= THAT FACH1 IS LESS THAN THE VALUE IN

; XMEAORY .
;***k*ii*ﬁﬁ****§§§§*§*Ei****i***i********
L3068 STA INDEX+2 ;SAVE CONSTANT FOINTER LSB
L316  STY INDEX+3 ;MSB
LDY #3080
LDA (INDEX+2),Y ;GET EXFONENT FROM MEMORY
INY
TAX ;PUT EXPONENT IN .X
BEQ L597 ;IF ZERO THEN GET SIGN OF FACH1
LDA C(INDEX+2),Y ;GET MSB OF MANTISSA IN MEMORY
EOR FACSGN ;IS SIGN SAME
BAI L1060 ;DIFFERENT SIGNS
CFX FACEXP ;COMFARE EXFONENTS
BNE L252 ;DIFFERENT EXFONENTS
LDA (INDEX+2),Y ;GET MSB OF MANTISSA FROM MEMORY
ORA H$80 ;GET RID IF SIGN BIT
CHF FACHO ;COMFARE WITH FACH1 MSE
BNE L252 ;DIFFERENT
INY

LDA (INDEX+2),Y ;GET BYTE 2 OF MANTISSA FROM MEMORY
CMP FACHO+1 ;COMFPARE WITH FACHL1 BYTE 2

ENE 1232 ;DIFFERENT

INY

LDA (INDEX+2),Y ;GET BYTE 3 OF MANTISSA FROM MEMORY
CMF FACHQO+2 ;COMFARE WITH FACHL BYTE 3

ENE L2532 ;DIFFERENT

INY

LDA H$7F

CMF FACOV ;CHECK FOR HIGH BIT IN ROUNDING FLAG

LDA (INDEX+2),Y ;GET LSE OF MANTISSA FROM MEMORY
SBC FACHO+3 ;SUBTRACT LSE OF FACH1 USING CARRY

BEQ L5529 ;EQUAL SO EXIT

L252 LDA FACSGN ;GET SIGN OF FACHL
RBCC LS24 ;BERANCH IF FACH1 » THAN MEMORY
EOR H$FF ; INVERT

LG24 JMF LS23 ;SET RESULT FLAG

EEEEE SRR A AR AR AR R AR AR SRR NN A RSN
;#FLOATING TO FIXED FOINT CONVERSION.

;#THE FLOATING POINT NUMBER IS STORED IN FACHL
;#AND IS CONVERTED TO A TWO BYTE FIXED FOINT

; *NUMBER WHICH IS STORED IN $65(LSR),$66(MSB)
;%(MSR) . IF THE VALUE IN FACH1 IS GREATER
;#THAN 32767 THEN THE OVERFLOW IS STORED IN

;§$6B.
FEERFEFAXERERXEA AR RREF AR R U RE R G XA A RARRRREE
LS26 LDA FACEXF ;GET EXFONENT OF FACHIL
REQ LH92 ;BRANCH IF ZERO
SEC
SBC H$AO
BIT FACSGN ;TEST SIGN OF FACHL
BFL L164 ;BERANCH IF POSITIVE
TAX
LDA HS$FF
STA BITS ;SET FACH1 OVERFLOW TO $FF
JSR L474 ; INVERT MANTISSA OF FACHIL
TXA ;RESTORE EXFONENT
L164 LLDX HFACEXF ;FOINTER TO FACHL
CMF HeF9
EFL L1525

JSR L482 ;SHIFT FACH1 RIGHT



Loc

BCR8
BCRA
BCBB
BCBC
BCBE
ecce
BCC2
BCC4
BCCé
BCCY?
BCCR
eccc
BCCC
BCCC
BCCC
eccc
eccc
eccc
BCCE
BCDO
BCD2
BCDS
BCD?
BeCD9
sCcbB
BCDD
BCDE
BCE®
BCE2
BCE4
BCES
BCE9?
BCEB
ECED
BCEF
RBCF1
BCF2
BECF3
BCF3
ECF3
ECF3
BCF3
RCF3
ECF3
BCF3
ECF3
BCF3
ECFS
ECF?7
BCF?
BCFA
ECFC
BCFE
Bnoe
EDQ2
EDO4
BDos
Bnoes
BneA
EDOD
EDoF

CODE

84
60
A8
AS
29
46
05
85
20
84
469

AS
co
B®
20
84
AS
84
49
2A
A9
85

“J

[ X
4

4C
85
85
85
83
AB
60

]
A2
94

10
90
co
pe
84
Fo
Co
20

90
Co

68

66
80
62
62
62
BO
68

00
oA
1))

Fe
oF
2D
24
&7
04
2e
'}
73
1

2E

B9

8C

B8

00

Basic 107

LINE
STY BITS ; SAVE OVERFLOW
LE29 RTS JEXIT
LS52% TAY
I.DA FACSGN
AND H$80 ;MASK OUT ALL BUT SIGN BIT
LSR FACHO
ORA FACHO
STA FACHO
JSR L484 ;SHIFT FACH1 RIGHT BIT BY BIT
STY BITS ; SAVE OVERFLOW
RTS

PEEEE AR AR AR AR AN NN AN RN AARARARREARS IR

; *FERFORM " INT'.

;*THE VALUE STORED IN FACH1 IS ROUNDED DOWN
;#T0 THE NEAREST INTEGER BUT IS LEFT IN FULL
;*FLOATING FOINT FORM IN FACHI1.

JEXRRARARERURENRARKAREERF AR ERCL R AR AR S

L531 LDA FACEXF ;GET EXFONENT FACH1
CMP H$AO ;IS IT INTEGER
BCS LS528 ; YES THEN EXIT
JSR L3264 ;CONVERT FACH1 TO INTEGER
STY FACOV ;SAVE L.OW ORDER ROUNDING OF FACH1
LDA FACSGN ;GET FACH1 SIGN +mSB
STY FACSGN
EOR H$80
ROL A ;ROTATE SIGN BIT INTO CARRY
LDA H$AQ ;FLAG INTEGER
STA FACEXF ; IN EXFONENT

L.DA FACHO+3 ;GET LSB
STA CHARAC
JMF L472 ;ADJUST FACHIL
L592 STA FACHO ;FILL MANTISSA OF FACH1 WITH
STA FACHO+1 ;CONTENTS OF ACCUMULATOR
STA FACHO+2
STA FACHO+3
TAY ;RETURN ACCUMULATOR VALUE IN .Y
LS28 RTS
PE R AR AR AR S AN A A AR AN AR RN SN H AR
; #CONVERT STRING TO FLOATING FOINT.
;#THE STRING TO RE CONVERTED IS STORED AT A
; *LOCATION FOINTED TO BY CHARGET FOINTERS
;¥$70,87B. THE NUMERIC VALUE STORED IN THE
; #*STRING IS CHECKED AND THEN CONVERTED TQ
;#FLOATING FOINT FORM IN FACHLI. THIS ROUTINE
; #I6 UGED BY "VAL’.

;niiiﬁ***ii***ﬁ*iﬁi&*t*iii%iiiﬁ*iiiiﬁtﬁii

L532  LDY Hsee ;SET TO ZERO
LDX #$0h ;SET X TO FOINTER

L237  STY FACEXF-4,X ;CLEAR LOCATIONS $5D TO $66
DEX
RFL 1.237 ;REFEAT UNTIL DONE
BCC LS36 ;BRANCH IF NEXT CHARACTER 1S NUMERIC
CAFE #$2D ;18 CHARACTER *-7
BNE 1533 sNO
STX SGNFLG (SET TO $FF
REQ 1535 ;BRANCH ALWAYS

L533  Chr He2R ;1S CHARACTER 7 +°
ENE L1534 ; NO

535  USR CHRGET ;GET NEXT CHARACTER

1.536 ECC L5511
L.534 CMFP #$2E

;ERANCH IF CHARACTER NUMERIC
;IS CHARACTER .7
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Loc

BD11
BD13
BD1S
BD17
BD1A
BD1C
ED1E
BD2e@
RD22
BD24
BD26
BD28
BD2A
BD2C
BD2E
BD3@
BD33
BD35
BD37
BD39
BD3B
BD3C
BD3E
BD41
BD43
BD43
BD47
BD49
eD4A
BD4C
BD4E
BD5@
BDS2
BDSS
BDS?7
BDS?
BDSE
EDSE
BD6O
BD42
BD64
BD66
BD67
BD6A
BD6B
RD6D
BD6&F
BD71
BED74
BD7S
BD76
BD78
BD7PR
BD7E
BD7F
R.D82
en83
2D86
enpes
BD8A
B.pac

The Commodore 64 ROMs Revealed

CODE

Fo
c9
Do
20
99
c9
Feé
ce
Fo
c?
Fé
C?
Fo
De
66
29
99
24
16
A9
38
ES
4C
-X:)
24
50
AS
38
ES
85
Fo
10
20
Eé
Do
Fo
20
Cé
Do
AS
30
690
4C
48
24
10
Eé
20
68
38
E?
20
4C
48
20
68
20
AS
45
83
Ab

2€E
45
30
73
17
AB
OE
2D
oA
AA
o8
2B
04
07
60
73
sC
69
(13
1]

SE
49
SF
SF
c3
SE

b
SE
12
09
FE
SE
F9
07
E2
SE
F9
67
81

oC

3c
.18
66
6F
61

00

09

BD

BA

BA

BF

BA

BD
BD

eC
ec

LINE

L537
L542
L5543
LS541

L5539
L540

L546

PEQ L544 ; YES

CMF H$45 :1S CHARACTER 'E’

BNE L539 :ND

JSR CHRGET ;GET NEXT CHARACTER

BCC 1543 ;BRANCH IF CHARACTER NUMERIC
CMF H$AB ;CHECK IF RASIC TOKEN FOR ’-'
PEQ 1537 ; YES

CMF H$2D ;CHECK IF CHARACTER 1§ '-’
PEQ L537 ; YES

CMP H$AA ;CHECK IF BASIC TOKEN FOR '+’
PEQ L542 ; YES

T ;CHECK IF CHARACTER IS '+’
PEQ L542 s YES

BNE L541 ;NOT ANY OF ABOVE THEN ILLEGAL CHAR
ROR FACEXF-1 ;SET BIT 7 IN $60

JSR CHRGET ;GET NEXT CHARACTER

PCC L1648 ;BRANCH IF NUMERIC TO ’E’ ROUTINE
BIT FACEXP-1 ;1S BIT 7 SET

BFL L539 ;NO

LDA H$00

SEC

SBC FACEXP-3

JMF 1540

ROR FACEXF-2 ;FOUND DECIMAL FOINT

BIT FACEXF-2

BUC L535 ;GET NEXT CHARACTER

LDA FACEXF-3

SEC

SBC FACEXF-4

STA FACEXF-3

PEQ L548

BFL LS50

JSR L505 ;FACHL = FACH1 / 10

INC FACEXP-3  ;LOOF COUNTER

BNE L546 ;DO AGAIN

REQ L548 s JUMP ALWAYS

JSK L5@2 ;FACHL = FACH1 * 10

DEC FACEXF-3  ;LOOF COUNTER

ENE L550 ;D0 AGAIN

LDA SGNFLG ;TEST FLAG FOR NEGATIVE

BMI LS47 ;IF YES INVERT FACH1 AND EXIT
RTS JEXIT

JHF L5591 ; INVERT FACH1 AND EXIT

FHA :SAVE CHARACTER ON STACK

RIT FACEXF-2  ;HAS A DECIMAL FOINT ALREADY

L538 ;BEEN ENCOUNTERED, NO

FACEXF-4 ; YES THEN INCREMENT DECIMAL FLACES
( L502 sMULTIFLY FACHL RY 10
;GET CHARACTER OFF STACK
. He1O ; CONVERT FROM 5HCIE TO NUMERIC VALUE
L553 ;ADD NEXT DIGIT TO FACHIL
* LL535 ;REFEAT FOR NEXT CHARACTER
;FUSH YALUE ONTO STACK
X L3116 ; TRANSFER FACH1 TO FACH2
;RESTORE DIGIT
1.521 ;SET UF FACH1 FOR 1 DIGIT
ARGSGN ;GET FACH2 SIGN
X\ FACSGN ;EXCLUSIVE OR WITH FACH1 SIGN
ARISGN ;STORE IN SIGN COMFARISON REGISTER
FACEXF ;GET FACH1 EXFONENT



LOC

BD8BE
eD?1
BD91
BD93
BD9S
ene?
BD99
BD?B
BD?D
BDA®
BDA1L
BDA2
BDA3J
BDAS
BDAG
BDA7
BDA9?
BDAE
BDAC
BDAE
BDBO
EeDR3
BDB3
EDR3
BDB3
EDB3
BDE3
BDE3
BDEB4
BDES
BDBé&
epez
BDBS
BDEB
BDB?
EDEA
BDER
BDEC
epep
BDED
EDBE
EDEF
BDCe
EDC1
BnC2
epca
BpC2
BDC2
BEDC2
BOC2
BDC2
BDC2
eDC2
RDC2
BnC2
LDCA4
BDCS
BDCY
BDCE
BOCD
EOCD

CODE

4C

AS
ce
90
A9
24
36
4C
@A
8A
18

oA
18
Ad
71
38
E?
85
4C

9L
3E
BC
1F
FD

9E
4E
6B
27

FD

9E
4E
6P

(14

[2}%
AR
20
AS
Ab

4A B8

SE
6A
@9
64
69
11
7t B9

00
74

39
13

J& BD

71
A3
DA BD
3A

Basic 109

LINE

JRP L2351 ; PERFORA ADD

;ROUTINE TO SET EXPONENT VALUE

Lié8 LDA FACEXF-3 ;GET EXFONENT COUNTER
CAF H%0A ; COMFARE WITH 10
BCC LS54S ;BRANCH IF LESS THAN 10

LDA HFACHO+2 ; IF MINUS THEN NEGATIVE EXFONENT

BIT FACEXP-1
BAI L5554
JMF L481 ;GENERATE 'OQVERFLOW ERROKR’

L545 ASL A AULTIFLY EXFONENT COUNTER BY 16

ASL A

cLe

ADC FACEXP-3

ASL A

cLC

LDY H$0®

ADC (TXTPFTR),Y ;ADD ASCII DIGIT

SEC

SBC H$30 ;AND REMOVE ASCII OFFSET
LS54 STA FACEXF-3 ; STORE

JRF 1542 ;GET NEXT CHARACTER

.END

.LIB B13
;§*§*§§§**i§§iiﬁ*ﬁ*ﬁ*iiii*ﬁi*ﬁiiii*i*ii**
; *CONSTANTS FOR STRING CONVERSION.
;****ﬁii*i**iif*iiiiﬁiiiiiﬁ*ﬁ*§§i§§§§§§§§
:99999999.9

.BYT $98,$3E,$BC,s1F,$FD

;999999999
JBYT $9E,$6E,86R,$27,$FD

;1000000000
LBYT $9E,$6E,$6P,$28,$00

R R E TS L eIt e R L T T
;*FRINT "IN’ THEN BASIC LINE NUMBER.
;#THE MESSAGE "IN’ IS FRINTED FOLLOWED BY
;#THE LINE NUMBER OF THE CURRENT BASIC
;%LINE, THIS IS STORED IN LOCATIONS $39,%$3A.
;¥THE LINE NUMBER 1S TRANSFERED TO THE

; *ACCUMULATOR (MSB) AND . X INDEX REGISTER
;#(LSR), THE ROUTINE AT $BDCD THEN FRINTS

; CUMULATOR +.X ON THE

OUTFUT DEVICE.

HELEFHENL

LSS5 LDA ;FOINTER TO "IN’ STRING LSE
LDY H$A3 ; SR
JSR L8O ;FRINT STRING
LDA CURLIN+1  ;GET CURRENT LINE NUMBER MSB
LDX CURLIN ;LS8

;PRINT INTEGER NUMBER

IN .A,.X
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Loc

BDCD
BEDCD
BDCF
BDD1
RDD3
EDD4
eoonz
BDDA
BDDD
eDDD
BDDD
EDDD
BDDD
BDDD
BDDD
BDDD
BDDD
BDDD
BDDD
EDDF
BDE1
BDE3
BDES
PDE?
BDEA
EDEC
BDEE
BDEF
BDF1
BDF3
BDFS
EDFB8
BDFA
BDFC
BDFE
BE0O
BEQ2
BE®4
BEQ7
BEO9
BEOR
BEOD
REOF
PE12
BE14
BEL16
RELS
PE1A
RE1D
BELF
BE21
RE24
BE26
RE28
RE2R
RE2D
BEQF
BE32
RE3S
BEZ7
BE3?

The Commodore 64 ROMs Revealed

CODE

85
86
A2
38

20

4C

62
99

49
DF
1E

o1
20
66
02
20
FF
66
71

30
61
03
04
9
89
02
09
eD
ep
28
F7

S ab

e8
BeD
e
iE
12
B3
ebD
58
02
OE
E2
ab
CE
FE
5D
DC
49
90
o1
10

BC

AP

090

BF

BA

ec

ec

BA

BA

ng
BeC

LLINE

L8e

STA
8TX
L.DX
SEC
JSR
JSR
JNF

FACHO
FACHO+1
H$90

L.386
L187
1.198

; SAVE NUMBER MSPE IN FACH1 AREA
;SAVE LSP

;CONVERT INTEGER TO FLOATING FOINT
;CONVERT FACH1 TO ASCII STRING
sFRINT STRING

PRECHXEEEXCXEERAFNARANRERNEELERERR B EEXRLS

; ¥CONVERT FLOATING FOINT TO ASCII.

;¥*THE CONTENTS OF FACH1 ARE CONVERTED TO AN
;¥ASCII STRING STORED IN A RUFFER STARTING
;*AT LOCATION $0100. ON EXIT FROM THE ROUTINE
;¥A ZERO TERMINATING BYTE IS FLACED AT THE
;*END OF THE STRING AND THE BUFFER STARTING

; ¥ADDRESS IS STORED IN THE ACCUMULATOR (LSP)
;#¥AND .Y INDEX REGISTER (MSB).

PRARHAF AN AN ANK AN RS ENE RN SR UE AN RN HRERHS

L356
L1687

L3794

L5465

LG67

LDY
LDA
BIT
BFL
LDA
STA
STA
STY
INY
LDA
LDX
BNE
JMF
LDA
CFX
BEQ
BCS
LDA
LDY
JSR
LDA
STA
LDA
LDY
JSR
BEQ
RFL
LDA
LDY
JSR
REQ
BFL
JSR
DEC
RNE
JSKR
INC
ENE
JSk
JSKR
LDX
LDA
cLc

H$O1
He20
FACSGN
L394
H$20
BAD-1,Y
FACSGN
FRUFFT

Hs30
FACEXF
L558
L586
H$00
Hs8e

LSS

L561
HseD
H$ED
L487
H$F7
FACEXF-4
H$P8
H$eD
L308
L567
L566
H$P3
H$RD
L3es8
L5648
L565
L5e2
FACEXF -4
L569
L505
FACEXF-4
L562
L466
L526
H$O1
FACEXF -4

;SET FOINTER TO BUFFER

;LEADING SFACE FOR FOSITIVE VALUES
;IS NUMPRER NEGATIVE

;NO IT IS FOSITIVE

;7" CHARACTER FOR NEGATIVE VALUES
;STORE FIRST CHARACTER IN PUFFER
;STORE SIGN CHARACTER
; SAVE BUFFER FOINTER

;ZEROD FOR STRING TERMINATOR

;GET EXFONENT OF FACHL

;EXFONENT NOT ZERO

;EXFONENT IS ZERO THEN EXIT ROUTINE

;COMPARE EXFONENT OF FACH1

;EXFONENT IS 1

JEXFONENT > 1

;FOINTER TO CONSTANT 1000000000 LSP
;FOINTER MSP

sMULTIFLY CONSTANT BY FACH1

{SET FOINTER
;FOINTER TO CONSTANT 999999999 LSB
;FOINTER MSP
;COMPARE CONSTANT WITH FACHI1
sEQUAL
;GREATER THAN
;FOINTER TO CONSTANT 99999999.9 LSE
;FOINTER MSPR
; COMFARE CONSTANT WITH FACHI
;EQUAL
;GREATER THAN
;MULTIFLY FACHL BY 10
;DECREMENT FOINTER
;IF NOT ZERO DO AGAIN
;DIVIDE FACH1 BY 10
; INCREMENT FOINTER
;IF NOT ZERO LOOF AGAIN
;ADD 0.5 TO FACHL (KROUNDING)
;CONVERT FLOATING FOINT TO INTEGER

;6ET FOINTER



Loc

BE3A
BE3C
BE3E
BE4®
BE42
BE44
BRE4S
BE4?7
BE4SB
BE4A
BE4C
BE4E
BEA4F
BES1
BES3
BESS
BES?
BESS
BESB
BESC
BESE
BE4O
BE6&1
BE&4
PE&S
BE&S
BE&S
BE&S
BE4S
BEGA
BESC
BE&D
BE7@
BE72
BE74
RE77
BE?9
BE72
BE7E
BEBO
BEB2
PEBS
BEB7
PEBS
BEBA
BEBC
BESE
BE90
BE?1
PE?3
BRE?S
BE97
BE99
RE9A
BE?B
PEYC
BE9D
BEYF
BEAL
BEA2
BEAZ

CODE

69
30
ce
B®
69
AA
A9
38

835
86
8A
Fo
19
A4
A9
cs
99
B8A
Fo
A9
cs8
99
84

Ao
A2
AS
18
79
83
AS
79

=
-~

AS
79
85
AS
79
85
E8
7]
10
30
3o
3A
920
49
69
69
c8
c8
c8
[of:]
84
A4
c8

29

oA
09
08
(L)
FF

02
SE
SD

02
13
71

2
-

FF

(2.}
30

FF
71

09
890

65

19
65
64
18
64
63
17
63
62
16
62

04
DC
02
NA

04
FF
oA
2F

47
21

7F

00

(4

BF

BF

BF

BF

LINE

LS64
L5714

L572

e we e
(4]
N
w

4]
N
w

LS74

L377
LG76

ADC
BenI
cap
BCS
ADC
TAX
LDA
SEC
Sec
STA
STX
TXA
BEQ
BFL
LDY
LDA
INY
STA
TXA
BEQ
LDA
INY
STA
STY

CALCULATE

LDY
LDX
LDA
CLC
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
INX
eCs
EFL.
PMI
BMI
XA
BCC
EOR
ADC
ADC
INY
INY
INY
INY
STY
LDy
INY
TAX
AND

H$OA
LS&4
H$0B
L571
HSFF

H$02

Hee2
FACEXP-J
FACEXP-4

L5372
LS75
FRUFFT
H$2E

BAD-1,Y

LS73
H$30

BAD-1,Y
FRUFPT

Basic 111

:+ IN RANGE
3<= 8.1

;CHECK IF 'E’ VALUE NECESSARY
;SAVE EXPONENT
}SAVE DECIMAL POINT FLAG

1 IF <=@, STORE DECIMAL POINT
sCALCULATION OF DIGITS

;GET STRING BUFFER FOINTER
;CHARACTER FOR DECIMAL POINT

; INCREMENT BUFFER FOINTER
;STORE DECIMAL FOINT IN STRING
;GET EXFONENT VALUE BACK
;BRANCH IF EXPONENT IS ZERO
;STORE CHARACTER ZERO INTO STRING
; INCREMENT BUFFER FOINTER
;}STORE IN BUFFER

;SAVE BUFFER POINTER

SEPERATE DIGITS

H$00
H$80
FACHO+3

$BF19,Y
FACHO+3
FACHO+2
$BF18,Y
FACHO+2
FACHO+1
$BF17,Y
FACHD+1
FACHO

$BF14,Y
FACHO

L5727
L303
LS76
L3903

LS78
HeFF
H$0A
H$2F

VARFNT
FEUFFT

H$7F

; INITIALISE POINTER TO CONSTANT
;GET LSE OF FACH1

;AND ADD TO CONSTANT LSB
;STORE IN FACH1 LSB

;jGET FACH1 nmSe
;ADD TO CONSTANT nSe
;STORE IN FACH1 mMSR

;OVERFLOW FROM ADDITION

;REFEAT LOOP

;IF X »127 AND NO OVERFLOW EXIT LOOP
;REFEAT LOOF

; INVERT AND
;ADD 10
;ADD ASCII OFFSET
s INCREMENT FOINTER TO NEXT CONSTANT

;AND SAVE FOINTER TO CONSTANT TABLE
BET STRING FOINTER
; INCREMENT STRING FOINTER

;MASK OUT ANY SIGN ELEMENT
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Loc

BEAS
BEAS
BEAA
BEAC
BEAE
BEAF
BER2
BER4
BERS
BER?
BERY
BEEP
BERC
BERE
BEC®
BEC2
BECS
BEC6H
BECY
BECA
BECC
BECE
BED®
BED2
BED3
REDS
RED?7
BED9
REDR
BEDD
BEDE
BEE®
BEE1L
BEEZ
REES
BEES
REER
BEEC
REEE
REEF
BEF®
BEF2
BEF4
REF6
REF9
PEFA
REFD
EEFF
RBFO2
PFO4
BFO7
BFO9
BFeC
RFOE
RF10
BF11
BF11
BF11
RF11
PF12
BF13

The Commodore 64 ROMs Revealed

CODE

99
cé
Do
A9
ce
99
84
A4
8A
49
29
AA
ce
Fo
co
De
A4
B9
88
ce
Fo
ce
Fo
cs
A9
A6
Fo
10
A9
38
ES
AA
A9
?9
A9
99
8A
A2
38
E8
E?
Po
69
99
84
99
A9
?9
Fe
99
1%
99
A9
no
69

21}
-1
09

FF
5D
06
2E

FF
71
47

FF
80

24
04
3c
A6
71
FF

30
F8
2E
91

2e
SE
2E
e8
(14

SE

2D
01
45

00
2F

oA
FE
3A
03

o2
09
04
08
FF
20
290
09
o1

090

00

00

o1

o1

o1
21
o1
00

o1

LINE

STA
DEC
BNE
LDA
INY
STA
1.579 STY
LDY
TXA
EOR
AND
TAX
CFY
REQ
CFPY
BNE
L5890 LDY
LS81 L.DA
DEY
CMF
REQ
CMF
BEQ
INY
LS82 LDA
LDX
BEQ
BFL
L.DA
SEC
SeC
TaX
LDA
1.583 STA
LDA
STA
TXA
LDX
SEC
L58S INX
SeC
BCS
AaDC
SThA
TXA
SThA
LDA
STA
REQ
L5866 STh
LS50 LDA
STA
1.584 LDA
LDy
RTS

,ONSTﬁN[

BAD-1,Y ;AND STORE IN RUFFER

FACEXF-4 ;DECREMENT DECIMAL FOINT COUNTER
LS79 ; IF NOT ZERO THEMN NO DECIMAL FOINT
H$2E ;DECIMAL FOINT CHARACTER
; INCREMENT BUFFER FOINTER
BAD-1,Y ;STORE DECIMAL FOINT IN BUFFER
FRUFPT ;SAVE RUFFER FOINTER
VARFNT ;GET CONSTANT FOINTER
HSFF ; INVERT
#Hs90 ;AND MASK OFF ALL PUT HIGH BIT
He24 sEND OF FIRST CONSTANT TABLE?
L5890 ; YES
H$3C ;END OF TI$ CONSTANT TABRLE
L303 ;NO SO REFEAT LOOF
FBUFPT ;GET RUFFER FOINTER
RAD-1,Y ;GET LAST CHARACTER STORED
sFOINT TO FREVIOUS BUFFER ENTRY
Hé30 ;IS LAST CHARACTER ZERO
LS581 ; YES THEN REFEAT
H$2E ;IS LAST CHARACTER DECIMAL FOINT
L5582 ; YES
;RESET PUFFER FCINTER
H$28 ;ASCII "+’ CHARACTER
FACEXF-3 ;GET "E’ FLAG
L56@ ;IF NO "E’' REQUIRED END
1.583 ;BRANCH IF FOSITIVE
H$00
FACEXF--3 ;CONVERT TO FOSITIVE NUMBER
H$2D ;ASCIT ’'-" CHARACTER
PAD+1,Y ;SAVE IN PUFFER
H345 ;ASCII CHARACTER "E”
BAD,Y ;SAVE PEFORE EXFONENT SIGN
He2F ;"E” TENS DIGIT
s INCREMENT TENS DIGIT
H$0A ;SURTRACT 10 FROM NUMBER
L58G ;STILL MORE THAN 10
He3A 'ADD ASCII OFFSET +10 TO UNITS DIGIT
BAD+3,Y STORE UNITS DIGIT
;GET TENS DIGIT
BAD+2,Y ;STORE TENS DIGIT
H3$00 ;GET STRING TERMINATOR
BAD+4,Y ; STORE TERMINATOR
L5584 3 JUMF ALWATYS
BAD-1,Y ;STORE ASCII ZERO FOR VALUE =0
H$00 sGET STRING TERMIMATOR
BAD,Y ;STORE TERMINATOR
#H$00 sFOINTER TO STRING LS
Heo1 ;FOINTER TO STRING MSP
; END
¢+~00444#»##*04¢*¢¢¢¢¢6¢#400¢++**¢¢4§§§§
0.5 IN FLOATING FOINT FOR 'Sar”’

R T EEE TSR EEEEEEE

E(T $80 $00 $00,%00, 490
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LocC CODE LINE

BFl14 00

BF15 00

BF16 JEERR A AA AR AR AR AR AAANA AR NKRE AR KA n S
BF16 ; *CONSTANTS FOR FLOATING FOINT TO ASCII
BF16 ; *CONVERSION ROUTINE.

BF16 GEXFRARAARRARCRCKR AN RSN ACANACRER R NES
BF16 ;106,000,000

BF14 FA BYT $FA,$0A,$1F,b %00

BF17 @A

BF18 1F

EF19 @@

BF1A ; 10,000,000

BF1A @0 BYT $00,698,%96,$80

BF1BR 98

BFIC 96

BF1D 80

BF1E ;7 1,000,000

BFIE FF BYT $FF,$F0,$BD,$CO
BFIF Fe@

BF2¢ BD

BF21  Ce

BF22 H
BF22 @@ -BYT $00,%01,$86,$A0
BF23 o1

BF24 86

BF25 A0

BF26 ;
BF24 FF BYT $FF,$FF,$D8,$FQ
BF27 FF

BF28 D8

BF29 Fo

BF2A ;
BF2A @0 BYT $00,9$00,$03,$E8
BF2R 00

BF2C @3

BF2D EB

BF2E ;
BF2E FF BYT $FF,$FF,$FF,$9C
BF2F FF

BF30 FF

BF31 9C

BF32 ;
BF32 o0 BYT $00,$00,$00,%0A
RF33 00

BF34 o0

BF35 @A

BF36 ;
BF36 FF BYT $FF,$FF,$FF, $FF
BF37 FF

BF38 FF

BF39 FF

BF3A R T T R e e
BF3A ; *CONSTANTS TO CHANGE TI TO TI$

BF3A FEAE AR RN A A AR NN RSN S AN A NS N NS R AN RN AR
BF3a ;-2,140,001

BF3A FF BYT $FF,$DF,$0A, %80

BF3Ee DF

BF3C 04

BF3D 80

BF3E : 216,000 (1 HOUR)
BF3E 00 .BYT $00,$03,44R 3Co

100,000

~10,000

1,000

~-100

190
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Loc

BF3F
BF 4@
BF 41
BF42
BF42
BF43
BF44
BF45
BF 464
BF 44
BF47
BF 48
BF49
BF4A
BF4A
BF4B
BF4C
BF4D
BF4E
BF 4E
BF4F
BFS50
BFS1
BF52
BFS3
BFS4
BFSS
BFS6
BF57
BFS8
BF59
BFSA
BFSE
BFSC
BFSD
BFSE
BFSF
BF40
BF &1
PF42
PF63
BF&4
BF65
RF6b
PF67
BF48
RF69
BF 6A
RF &R
BF4C
RF 4D
BF4E
BF &F
BF70
RF71
BIF721
EF71
BI71
EF71
BEF71
RF71

The Commodore 64 ROMSs Revealed

CODE

03
4B
ce

FF
FF
73
60

00
(1]
oE
10

FF
FF
FD
A8

@0
(14
00
3C
EC
AA
AA
AA
AR
AR
AR
AR
AA
AR
AA
AA
AA
AA
AA
AA
AA
AA
AA
Ah
AA
AR
AN
AA
AR
AA
AA
AA
AA
AR
AA

LINE

.BYT

-BYT

BYT

.BYT

BYT
BYT

BYT

YT

BYT

3  -36,000
$FF,$FF,$73,$60

: 3,600 (1 MINUTE)
$00,800,30E,$10

: ~600
$FF,$FF,$FD, $AB

: 66 (1 SECOND)
$00,$00,900, $3C
$EC

$AA, $AA, SAA, SAA, $AA, SAA, $AA, SAA

$AA, SAA, SAA, SAA, SAA, $AA, $AA, $AA

$AA,$AA,SAA, AR, $AA, $AA, $AA, $AA

$AA, $AA, SAA, $AA, $AA, $AA

; *PERFORM SQR.

; #*THE CONTENTS OF FACH#H1 (THE ARGUMENT) ARE

; *TRAMSFERED TO FACH2, FACH1 IS THEN LOADED
;*WITH .S AND THE ROUTINE JUMFS TO THE FERFORM
; *POWER ROUTINCG AT $BF78. THE RESULT 15 STOKED

;#IN FACHL.



LOC

BF71
BF71
BF74
BF76
BF78
BF78
BF78
BF78
BF78
BF78
BF78
BF78
BF78
BF78
BF78
BF78
BF?78
EeF78
BF78
BF78
BF78
BF78
BF78
BF7B
BF?7D
BF7F
BF81
BF84
BF86
BF88
BF8E
BF8D
EF8F
BF92
BF94
BF96
EF99
BF9R
BF9C
BF9E
BFAL
BFA2
BEFA3
EFAS
BFAS
BFAA
BFAD
BFEO
BFB1
EFR2
BFR4
BFR6
BFBes
BFEA
BFEC
BFEE
BFLF
BFEF
BFEF
BFRF
BFEF

CODE

20 oC BC

A9
Ad

AD

81

11
BF

A2
79
&9
83
F9
4E
(14
D4
6E
oF
cC
4E
00
13
03

07
FE

EA
4E
00
28
ED

oA
61
06
66
FF
66

BB

B8

BB

ec

ec

BB

B9

BA
Br

Basic 115
LINE

PR AR AR AR NN A AN NA A AR SRR N R RA AR R AR RRR

SAR JSR L3116 ;ROUND FACH1 AND FUT IN FACH2
LDA H$11 ;POINTER TO CONSTANT ©.5 LSB
LDY HeBF ;FOINTER mMSE

PEAEERARRERAAAA N AR A RN N AR PR ARRRAARKAAARAR

; *FERFORM FOWER FUNCTION.

; #THE CONTENTS OF FACH2 ARE RAISED TO THE

; #FOWER OF THE VALUE STORED IN FACH1. BEFORE

; #USING THIS ROUTINE FACH2 MUST BE LOADED.

;#IF EITHER VALUE IS ZERD THEN FACH1 IS

; *LOADED WITH EITHER & OR 1 DEFENDING ON

; #WHICH FAC WAS ZERO. THE EVALUATION IS

; *PERFORMED 8Y SAVING FACHL TO ZERO FAGE AND

;#THEN MULTIFLYING THE LOGARITHM OF FACH2 BY

;*FACH1 AND GETTING THE EXFONENT OF THE RESULT.

;*THERE ARE TWO ENTRY FOINTS TO THIS ROUTINE,

;#THE FIRST AT $BF78 RAISES FACH2 TO THE POWER

;#0F A CONSTANT STORED IN MEMORY AND FOINTED

;#T0 BY .A (LSB) AND .Y (MSB). THE SECOND

; *ENTRY FOINT REQUIRES THE VALUES TO BE IN

;#FACHL AND FACH2.

RN AANAA N AAARN AR A RN A A AR A AR AN A A KA AR E AR

POMER JSR L4964 ;FERFORM EXF FUNCTION

BEQ L59S
LDA ARGEXP ;GET FACH2 EXFONENT
BNE L587 ;NOT ZERO
JNP 1454 ;@ IN SIGN & EXFONENT OF FACH1, EXIT
LS87  LDX H$4E ;FOINTER LSB TO TEMFORARY FAC
LDY H$Q0 ;MSB TO TEMPORARY FAC
JSR L1154 ; TRANSFER FACH1 TO TEMFORARY FAC
LDA ARGSGN sGET FACH2 SIGN
BFL L589 ;BRANCH IF NUMBER IS FOSITIVE
JSR 1531 ;FPERFORM "INT’ FUNCTION
LDA H$4E ;FOINTER TO TEMFORARY FAC LSE
LDY H$00 ;MSR
JSR L3e8 ;COMFARE FACH1 TO TEMFORARY FAC
BNE 1.589 ;DIFFERENT
TYA
LDY CHARAC
L589  JSK L314 ; TRANSFER FACH2 TO FACH1
TYA
FHA ;SAVE .Y TO STACK
JSR 1.483 ;FPERFORM LOG OFERATION
LDA H$4E ;FOINTER TO TEMFORARY FAC LSP
DY H$0d ;MSR
JSR 1487 JMULTIFLY LOG OF FALYD WITH FACH1
JSR L595 ;FERFORM EXF OFERATION
FLA
LSK A ;ROTATE LSE TO CARRY
BCC L5S2 ;IF SET PRANCH
L591  LDA FACEXF ;GET EXFONENT OF FACH1
PEQ L552 ;END IF ZERO
LDA FACSGN ;GET SIGN OF FACH1
EOR HSFF JINVERT IT
STA FACSGN ;AND STORE NEW SIGN

L552  RTS
;hﬁﬁﬁ%&ﬁﬁ%#ﬁ*ﬁ*ﬁ*ﬁﬁk**%*iﬁ%iﬁ%ﬁﬁﬁﬁi*ﬁﬁﬁ&*
; *CONSTANTS USED BY "EXF’ & ’LOG’ ROUTINES.
;%i**i*i*&iﬁﬁiiﬁiﬁ&ﬁﬁﬁ*tiiﬁﬁfﬁﬁiiﬁﬁ#%**%ﬁ
11.44269504 (1/LN(2)) ;

LBYT $81,$38, $AA, $3R, $29
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Loc

BFC®
BFC1
BFC2
BFC3
BFC4
BFC4
BFCS
BFCS
BFCé&
BFC?7
BFC8
BFC9
BFCA
BFCA
BFCE
BFCC
BFCD
BFCE
BFCF
BFCF
BFDO
BFD1
BFD2
BFD3
BFD4
BFD4
BFDS
BFDé
BFD7
BFDB
BFD9
BFD9
BFDA
BFDB
BFDC
BFDD
BFDE
BFDE
BFDF
BFEQ
BFEL
BFE2
BFE3
BFEJ
BFE4
BFES
BFE6
BFE?7
EFEB
BFESB
BFE?
BFEA
BFER
BFEC
BFED
BFED
BFED
BFED
BFED
BFED
BFED

The Commodore 64 ROMs Revealed

CODE

38
AR
3B
29

67

71
34
58
3E
56

74
16
7€
B3
18

77
2F
EE
E3
85

7A
1D
84
ic
24

7C
63
99
58
oA

7E
75
FD
E?
Cé

80
31
72
18
19

81
00
00
(1]
00

A9 BF

LINE

BYT $67
:2.14987637E-5
.BYT $71,¢34,$58, $3E,$56

;1.4352314 E-4
.BYT $74,$16,87E,6B3,%1B

+1.34226348E-3
.BYT $77,$2F,$EE,$E3, 885

;9.6140117 E-3
.BYT $74,61D,$84,%1C, $2A

;0.05505127
LBYT $7C,$63,$59,$58,$04

:0.24022639
LBYT $7E,$75,%FD,$E7,3C6

;0.69314719
BYT $80,$31,$72,%18,%10

.BYT $81,$00,500,%00,%00

Rt T e e T e T I E

; *FERFORM "EXF’* FUNCTION.

;*THE VALUE OF E TO THE FOWER OF THE CONTENTS
;#0F FACH1 IS CALCULATED AND THE RESULT

;18 STORED IN FACH1.

FEREREEEE A SRR A AN AR R F R SRR R AR SRR REY

iS?S LDA H$EF ;POINTER TO CONSTANT 1/L0OG(2: LS2



Loc

BFEF
BFF1
BFF 4
BFFé6
BFF8
BFFA
BFFD
Coeo
E000
EQ02
EQQS
E007
E009
E®0BR
EQOE
E®11
EQL13
E014
EQLS
E®18
E019
E®lB
E®1C
EQLE
E020
£022
E024
£026
£027
£029
E®2P
E02D
E039
E033
E035
EQ037
EQ3A
E03C
EQ3E
EQ3F
EQ42
E®43
£043
E®43
£Q43
043
E043
E043
E043
E043
E®43
E®43
£043
E043
E043
L0445
E047
[04A
£04C
EQ4F
E0S2

CODE

AG
20
AS
69
90
20
4C

83
20
AS
ce
90
20
20
AS
18
69
Fo
38

48
A2
83
B4
95
94
CA
10
AS
85
20
20
A9
Ao
20
A?
85
68
20
60

85
84
20
A9
20
20
A?

8F
28
79
51
03
23
00

56
oF
61
88
03
D4
cc
7

81
F3

01

(]
69
61
61
69

F3
36
70
o3
B4
Ca
BF
a9
(1]
46F

(237

71
72
CA
57
28
a0

57

BA

Bec
E®

BC

BA
BC

B8
BF

EQ

BA

ER

BA
Eo

LINE

LS98
L6062

L6020

LDY
JSR
LDA
ADC
BCC
JSR
Jnp
% =
STA
JSR
LDA
(o1
BCC
JSR
JSR
LDA
cLC
ADC
BEQ
SEC
SeC
FHA
L.DX
LDA
LDY
STA
STY
DEX
BFL
LDA
STA
JSKR
JSR
LDA
1.DY
JSR
LDA
STA
FLA
JSR
RTS

H$BF
L487
FACOV
H350
L588
L1352
1.596
$E£000
$356
L16@
FACEXP
Hs88
L6602
1503
L9531
CHARAC

H$81
LS98

Hs0o1

H$05
ARGEXF, X
FACEXF, X
FACEXF, X
ARGEXF, X

1.6060
$56
FACOV
L489
L5971
H$C4
HS$BF
L4990
Hs00
ARISGN

L493

Basic 117

;FOINTER MSB

GAULTIFLY CONSTANT WITH FACH1

;GET LOW ORDER ROUNDING BYTE

;AND ADD IT TO 8¢

;CONTENTS OF $70:=¢B@

; INCREASE MANTISSA OF FACH1 BY 1
;JUMF TO UFFER MEMORY PARTITION

;SAVE .A IN FUNCTION JUMP VECTOR
; TRANSFER FACH1 TO FACH2
;GET FACH1 EXPONENT
;LARGER THAN 1287
; SMALLER

;BENERATE "OVERFLOW® MESSAGE
;FERFORM "INT’ OPERATION

;EQUAL TO 127

;SET FOINTER TO # OF FAC LOCATIONS
;SWITCH FACHL TO FACH2

;DECREMENT FOINTER

;REFEAT TILL ALL DONE

;GET TEMP FAC LOW ORDER AND
;STORE TO FACHL1 LOW ORDER
;FACH2 — FACHL

;FERFORM NEGATIVE

;FOINTER LSB TO CONSTANT 7
; MSE

;SERIES EVALUATE 2 ROUTINE

;CLEAR SIGN COMPARISON FLAG

;ADJUST EXFONENTS OF FACH1 + FACH2
JEXIT

FENRAAA AR R AR AR AR A ST A SRR A AR AR AT A SRR

; #*SERIES EVALUATION.

;%A FUNCTION IS EVALUATED BY THIS ROUTINE
;*AND THE RESULT STORED IN FACH1. ON ENTRY
;#THE ACCUMULATOR (MSB) AND .Y INDEX REGISTER
;#(LSE) FOINT TO THE START ADDRESS OF THE

; *FIRST VARIARLE TO PE EVALUATED IN THE

; *SERIES.
;%$71AND$72,

FREREELRARALRRN RS ARAREANRN AR AR RS SEHREE

;SERIES 1 EVALUATION

L603

STA
STY
JSKR
LDA
JSK
JSR
LDaA

THIS USES FACHL AND WORK SFACE IN

FRUFFT
FRUFFT+1
1.609
H$5?7
L487
L6095
H$57

; SAVE ADDRESS FOINTER MSE

;LSB

; TRANSFER FACH1 TO MEMORY AT .A,.Y
;POINTER TO TEMFORARY FAC
;MULTIFLY FACHL BY TEMFORARY FAC
;PERFORM SECRIES 2 EVALUATION
;FOINTER 70 TEMFORARY FAC LSE



118 The Commodore 64 ROMs Revealed

Loc CODE LINE

EQS54 A0 00 L.DY H$0O ; ASR

E0S6 4C 28 PA JAF L487 sAULTIFLY FACH1 BY TEMFORARY FAC
EQS9 ;

E®S9 ;SERIES 2 EVALUATION

EQS9 :

E0S9 85 71 L490 STA FRUFFT ;SAVE FOINTER TO VALUE LSE
EQSB 84 72 STY FRUFFT+1 ;MSB

E@SD 20 C7 e L6805 JSR L98 ; TRANSFER FACH1 TO TEMPORARY FAC
E046 B1 71 LDA (FRBUFPT),Y

E®42 8S 47 STA SOGNFLG ;SAVE SERIES EVALUATION FOINTER
EQ&44 A4 71 L.DY FBUFPT ;GET LOW BYTE FOINTER AND

E®66 C8 INY ;s INCREMENT

EQ47 98 TYA ; TRANSFER TO ACCUMULATOR

E®48 DO @2 ENE L608B

E0LA E&6 72 INC FRUFPT+1 ; INCREMENT HIGH BYTE POINTER
E@4C 8S 71 L4608 STA FRUFFT ;SAVE LSE FOINTER

EQ4E A4 72 LDY FBUFFT+1 ;SAVE MSB FOINTER

E®76 20 28 BA L619 JSR L487 ;AULTIFLY FACHI BY TEMFORARY FAC
EQ73 AS 71 LDA FBUFFT ;GET FOINTER LSB

E®75 A4 72 LDY FRUFFT+1 ; ASE

EQ077 18 cLc

E®78 69 05 ADC H$0S ;ADD S TO LSe

EQ7A 90 o1 BCC L612

E®7C C8 INY ; INCREMENT mMSE

E@7D 85 71 L&12 STA FBUFPT ;SAVE FOINTER LSB

E@7F 34 72 STY FRUFFT+1 ; MSE

EQ081 20 47 B8 JSR L4649 ;FACHL = FACH1 + TEMFORARY FAC
E®B4 A9 SC LDA H$SC ;FOINTER TO TEMFORARY FAC LSB
EQ084 AO 90 LDY H$00 ; MSB

E®B8 Cé& 67 DEC SGNFLG ;DECREMENT SERIES EVALUATION FOINTER
E®BA DO E4 ENE Lé&10 ; IF NOT ZERO REFEAT

E®BC 640 RTS

EQ8D REREE RN R RS CS AR A AR RN K SRR R R RREREE

E@8D ; *CONSTANTS FOR "RND’.

EQ8D EEEEEEFAASEEERNRARNCRRRALSAXA R AR RN RR RS

EoBD 98 BYT $98,$35,644,9$7A,600

E@8E 35

EQBF 44

EQ90 7A

E091 o0

E092 48 BYT $68,%$28,8R1,%46,%$00

£093 28

EQ0?24 PR1

EQ9Y5 46

E096 00

Ee97 R e e e E e T

E097 ; *FERFORM "RND'.

£EQ97 ; %A RANDOM VALUE IS CREATED BY THIS ROUTINE

E097 ;#AND STORED IN FACHI. FRIOR TO RUNNING THIS

E097 s *ROUTINE FACHI CONTAINS A "SEED’ VALUE USED

E097 ;#T0 INITIALISE THE RANDOM NUMBRER CALCULATION

E®?7 ;*ROUTINE. THE LAST RANDOM NUMBER GENERATED

E0%97 ;IS STORED IN LOCATIONS $8B TO $8F. IF A

E097 s #ZERO ARGUMENT IS GIVEN IN THE "RND’ FUNCTION

£097 ;*THEN THE VALUE IN THE CIA TIMERS IS USED FOK

E0%97 ; #*THE SEED.

£e97 IEEES R EE AR EEEET REE ST EEEEPEEREE RS S XL

E997 20 2B BC KND JSK 1.597 ;GET SIGN

CovA 30 37 Ml LS14 ;16 1T NEGATIVE THEN DO SERIES EVAL 1
£09C Do 20 BNE Lé611 ; IF NOT ZERO CALCULATE NEW RND

EQPE 20 F3 FF JBKR L1972 ;GET ADORESS OF CIA



LocC

E@AL
EQOAJ
EBAS
EQA7
EQA9
EQAB
E@AC
EQOAE
Eobe
E@B2
EOB4
EQRS
E@R7
EQOBY
EQRR
EQRE
EQC®
EQC2
EQCS
EQC?7
EOCY
£oCC
EQCE
EQDO
EOD3
EQDS
Een?
EQD9
EQDE
E@DD
EQODF
EQE1
EQE3
EQES
EQE7
EQE?
EQER
EQLD
EQEF
EOF2
EOF 4
EOF &
EQOF9
EOF9
EQF9
EOF 9
EQOF9
EQr9
EQOF9
EoFR
EQFD
EOFF
El101
El104
E105
£E107
E109
E10C
E10C
E1eC
E10C

CobE

86
84
ad
e1
85
cs
Bl
83
Ad
B1
a5
ce
e1
85
4C
A9
Ao
20
A9
AQ
20
A9
Ao

Ab
AS
85
86
Ab
AS
8%
86
A9
85
AS
85
A9
85
20
A2
Ad
4C

ce
Do
84
86
4C
AA
Do
A2
4C

22

23
04

22

—al

62

22
64
08

63

22

Pagy

-5

8e
00
A2 BB
8D
E®

92
E®
67 BB
65
62
65
62
63

63
b4
00
66é
61
70
89
61
D7 e8
8e
1]
D4 BB

Fo
07
a8
37
63 A6

02
1E
37 A4

Basic 119

LINE
STX INDEX ;STORE CIA ADDRESS LSB IN FOINTER
STY INDEX+1 ; MSB
LDY H$04
LDA (INDEX),Y ;GET TIMER 1 LSR
$TA FACHO ;SAVE IN FACH1 MSE
INY ; INCREMENT FOINTER
LDA (INDEX),Y ;GET TIMER 1 mSR
STA FACHO+2 ;SAVE IN FACH1 2ND BYTE
LDY H$e8 (FOINT TO TIMER 2
LDA (INDEX),Y ;GET TIMER 2 LSB
STA FACHO+1 ;SAVE IN FACH1 3RD BYTE
INY ; INCREMENT POINTER
LDA (INDEX),Y ;GET TIMER 2 MSE
STA FACHO+3 ;SAVE IN FACH1 LSB
JRF L613 ;JUMF TO VALUE OUTFUT
Lé1l  LDA HesB ;FOINTER TO RND SEED LSB
LDY H$00 ; MSE
JSR L496 ; TRANSFER TO FACH)
LDA #$8D ;FOINTER TO FIRST RND CONSTANT LSB
LDY H$EO® ; MSE
JSR 1487 ;FACHL = FACHL % FACH2
LDA H$92 ;FOINTER TO SECOND RND CONSTANT LSB
LDY H$E® ; MSE
JSK L469 ;FACHL = FACHL + FACH2
Lé14  LDX FACHD+3 ; INVERT HIGH AND LOW BYTES OF FACHI
LDA FACHO
STA FACHD+3
STX FACHO

LDX FACHO+1 ; INVERT RYTES 2 AND 3 OF FACHL
LDA FACHO+2
STA FACHO+1
§TX FACHO+2
L&13 LDA H$00

STA FACSGN ;CLEAR SIGN FACH1
LDA FACEXF ;GET EXFONENT
STA FACOV ;STORE IN LOW ORDER BYTE OF FACH1
LDA #$80
STA FACEXF ;SET EXFONENT TO RANGE @ TO 1
JSKR LG22 ;ADJUST FACHL
LDX H$8R ;FOINTER TO RANDOM SEED LSB
LDY H$00 ; MSE
L&16 JMF L1954 ; ROUND AND TRANSFER FACH1 TO SEED

R e R T P P P R PR PPy
;#1/0 ERROR MESSAGE HANDLER.

;#THIS ROUTINE IS CALLED BY ALL RASIC I/0

; *ROUTINES IF THEY HAVE ENCOUNTERED AN ERROR.
; *ERROR VALUE IS STORED IN ACCUMULATOR.
PEENEERRCEP RSN AE A RN AR AR AN CRNEER RN

L&6G4 CHMF H$FO

BNE L621 ; SEND ERROR MESSAGE
STY MEMTOF+1 ;SET TOF OF MEMORY FOINTER MSE
STX MEMTOF ;LGSR
JMF L1123 ;FERFORM "CLR’ OFERATION

L621 TAX ; TRANSFER ERROR VALUE TO .X
ENE L617 ; IF ZERO THEN 'BREAK’
LDX H$1E sERROR MESSAGE NUMRER

L617 JNF 110 ; SEND ERROR MESSAGE

EREE R e R R i E PP R L e s
; *BASIC I/0 ROUTINES.

;¥THE FOLLOWING S ROUTINES ARE THE LINKS

; ¥BETWEEN THE BASIC ROM AND THE KERNAL ROM



120
Loc

Clel
E10C
EleC
El10C
EleC
El1dC
E10C
E10C
E10F
E111
E112
E112
E112
E112
E112
E112
E112
E112
E112
E112
E115
E117
£118
E118
£118
E118
E118
E118
E118
E11R
E11D
E11E
E11E
E11E
E11E
E11E
E11E
E11E
E121
E123
E124
E124
E124
E124
E124
E124
E124
E124
E124
E127
£129
E12A
E12A
E124A
E12A
E12A
E12A
E12A
E12A
E12A
E12A

The Commodore 64 ROMs Revealed

CODE

20 D2 FF

Be
60

20
-1
60

20
eo
60

20
Bo
60

ES

CF

E2

AD
)]

Cé
Dé

E4
De

FF

E4

FF

FF

20 8a AD

LINE

;=FOR INFUT AND OUTFUT.
PRI RANANAS NN A RANA AN AR N AR AR

; *QUTFUT.

;*THIS ROUTINE OUTFUTS THE CHARACTER STORED

;#IN THE ACCUMULATOR TO THE CURRENT OUTPUT
:*DEVICE.
;i§*§*§§*§*§i§§§**i§§*§§*ﬁfﬁ%ﬁi*fi%ii*iﬁﬁ
L619  JSK L622 ;OUTFUT A CHARACTER
BCS L654 ;SEND ERROR MESSAGE
RTS
;i*ii****i*ﬁ*******&****i*******ﬁ§§******
s *INFUT,
;#THIS ROUTINE INPUTS A CHARACTER INTO THE
;%THE ACCUMULATOR FROM THE CURRENT INFUT
;¥DEVICE. IF THE INFUT DEVICE IS KEYBOARD,
;XTHE CURSOR WILL FLASH AND INFUT UNTIL
;*THE CARRIAGE RETURN IS FRESSED AND .A
;¥WILL HOLD THE 1ST CHARACTER ‘ONLY.
;ki*&*********%ﬁ****ﬁ*ﬁ**i%**iﬁ*ﬁ*i%ﬁ***%
L203  JSK L16 ; INFUT A CHARACTER
BCS L&S4 ;SEND ERROR MESSAGE
RTS
;§§§§§§§***§*ﬁ%%*i§**§****iﬁ******ﬁ%i*ﬁﬁi
;¥SET OUTFUT DEVICE.
;#THIS ROUTINE MAKES THE CURRENT OUTPUT
1 %*DEVICE EQUAL TO THE VALUE IN THE X INDEX
; *REGISTER.
;iiii***ﬁ*i*ﬁ**ﬁ*§§§§§§**§§§§*§§§*§&§§§ﬁ§
L44  JSK L&73 ;SET OUTFUT DEVICE
BCS L6554 ;SEND ERROR MESSAGE
RTS
;i*iiﬁ*i*i**ﬁ*i***iii**iiﬁi*****ﬁ*iii****
;#SET INFUT DEVICE.
;%THIS ROUTINE MAKES THE CURRENT INFUT
;*DEVICE EQUAL TO THE VALUE IN THE X INDEX
; *REGISTER.
;i**i**iﬁ§*§§§§*i§§ﬁ*ii§*%*ii*****i*iﬁ*i*
L179  JSK L6&39 ;SET INFUT DEVICE
§$s L&54 ;SEND ERROR MESSAGE
TS
;*%**§§§E&*ﬁ*ﬁ%%iiﬁii****ﬁiiﬁ*&*ﬁ*i****ﬁ*
;%GET A CHARACTER.
;#THIS ROUTINE GETS A CHARACTER FROM THE
; *CURKENT INFUT DEVICE. THE CHARACTER IS
;#STORED IN THE ACCUMULATOR. THIS ROUTINE
;#WILL GET A CHARACTER FROM THE KEYROARD
; *WITHOUT FLASHING THE CURSOR.
;ki**i%*%ﬁﬁiiiﬁiﬁi**ﬁii*ﬁ%i*ﬁi*%ﬁiiﬁﬁ%%iﬁ
L2160  JSR L115 ;GET A CHARACTER
BCS L1654 ;SEND ERROR MESSAGE
RTS
.END
.LIB B14
;ﬁ*ii*iiﬁﬁi%iii%iﬁii%iiiii*ﬁi*iﬁﬁiii&ﬁiii
; *FERFORM *SYS” .
;%THIS FIRST GETS A TWO BYTE NUMERIC VALUE

IN .A
IF CARRY SET

INTO .A
IF CARRY SET

IF CARRY SET

IF CARRY SET

IF CARRY SET

;#WHICH IS FUT IN LOCATIONS $14,$15, FUSHES
;#ITS RETURN ADDRESS TO THE STACK AND FASSES

;#ALL FROCESSOR REGISTERS.
R AT L TR R R R T R R T R

SY§ JSR L253 ; GET NUMERIC VALUE

INTO FACH1



Loc

E12D
E130
E132
E133
E135
E136
E139
E13A
E13D
E140
E143
El144
E147
E148
E148B
E14E
E151
E152
E135
E1S56
E156
E156
E156
E156
E156
E156
E156
E156
E156
E156
E159
E158
E15D
E1SF
E162
El164
E165
E14S
E165
E165
E165
E145
E165
E165
E165
E165
E167
£168
E168
E148
E168
E168
E168
E148
£168
E168
E168
E168
E168
E168
E148

CODE

20
A9
48
A9
48
AD
48
AD
AE
AC
28
6C
o8
8D
8E
8c
68
8D
60

20
Ab
A4
A%
20
£e
69

A9
2c

A%

F7
El

46
oF
eC
E
14
ecC
oD
QE

oF

D4
2E
28
b1 ]
95

o1

(1]

ez

03
03
@3

(1
03

03
3

El

FF

Basic 121

LINE

JSR L4359 ;CONVERT TO TWO BYTE FORAAT

LDA HSEL ;GET RETURN ADDRESS mMSB

FHA ;FUSH TO STACK

LDA H$46 ;GET RETURN ADDRESS LSB

FPHA ;FUSH TO STACK

LDA $030F ;GET STATUS

FHA ;FUSH TO STACK

LDA $030C ;GET ACCUMULATOR

LDX $030D ;6ET X REGISTER

LDY $0Q30E ;GET Y REGISTER

FLP ;FULL STATUS OFF STACK

JHP (LINNUM) ;JUMF INDIRECT TO ADDRESS
SYSRTN FHF ;RETURN FROM SYS, SAVE STATUS

STA $030C ; SAVE ACCUMULATOR

STX $03eD ;SAVE X REGISTER

STY $0Q30E ;SAVE Y REGISTEK

FLA ;FULL STATUS

STA $030F ;AND SAVE

RTS

;gtkszz*’::x*a*xv:xw*a!’tz::w*x*aa**x*:atr

; #FERFORA ’SAVE’ .

;#THIS ROUTINE SAVES A BASIC FROGRAM TO DISK
;0K TAFE. THE START ADDRESS OF THE SAVE IS
;#IN LOCATIONS $2B,$2C (ROTTOM OF MEMORY) AND
;#THE END ADDRESS OF THE SAVE IS IN LOCATIONS
;#$2D,$2E (START OF VARIABLES). THE FILE NAME
;#AND DEVICE NUMBER ARE OBTAINED BY THE ROUTINE
;AT $E1D4.

SAVE JSK L629 ;GET FILE DETAILLS

LDX VARTAR ;GET END OF SAVE ADDRESS LSE

LDY VARTAR+1  ;mSB

LDA #$28B ; INDIRECT FOINTER TO START OF SAVE
JSR L428 ;SAVE FILE

BCS L6S4 ;SEND ERROR MESSAGE IF CARRY SET
RTS

R L R T ]
; *FERFORM "WERIFY’.
; *THIS ROUTINE SETS THE FLAG FOR VERIFY
; *AND CONTINUES WITH THE LOAD ROUTINE. AFTER
; *THE KERNAL LOAD/VERIFY ROUTINE HAS PEEN
;#CALLED, THE STATUS IS CHECKED TO SEE 1F
; *THE VERIFY WAS CORRECT AND IF S0 FRINTS
;#70K’ OTHERWISE ’ERROR'.
R e T
VERIFY LDA H$01 ;FLAG FOR VERIFY

BYT $2C ; SKIF NEXT COMMAND
g R R R R P R R R T R PP R R
; *FERFORM "LOAD” .
;#THIS ROUTINE LOADS A FILE INTO THE COMFUTER
; *FROM DISK OR TAFE. AFTER LOADING, IF AN
; *ERROR HAS OCCURRED THE ERROR MESSAGE 1S FRINTED
; *0THERWISE A CHECK ON DIRECT MODE IS MADE.
;#»IF IN DIRECT MODE, THE VARIAPLE FOINTERS
;»ARE SET TO THE END OF THE FROGRAM, "READY’
;#IS OUTFUT AND ’"CLR’ IS FERFORMED. IF IN
; *FROGRAM MODE, CHARGET IS RESET TO THE BEGINING
;#0F THE FPROGRAM, THE FROGRAM I8 RE~CHAINED
; *AND THE BASIC FROGRAM IS EXECUTED.
R R Ty T

LOAD LDA #$00 ;FLAG LOAD
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Loc CODE LINE

E16A 85 0A STA VERCKR ;SAVE IN LOAD/VERIFY FLAG
E14C 26 D4 EL JSR L4629 ;GET FILENARE AND DEVICE M
E16F AS @A LDA VERCKE ;GET LOAD/VERIFY FLAG

E171 A6 2B LDX TXTTAR ;GET START OF LOAD/VERIFY LSB
E173 A4 2C LDY TXTTAB+1 ; MsB

E175 20 DS FF JSR L6260 ;LOAD/VERIFY

E178 Be &7 BCS L&34 ; SEND ERROR MESSAGE IF CARRY SET
E17A A5 @A L.LDA VERCKB ;WAS IT LOAD?

E17C Fo 17 BEQ 1.632 ; YES

E17E A2 1C LDX H$1C ;# FOR "VERIFY ERROR’

E189 20 B7 FF JSKR 1669 ;GET STATUS

E183 29 10 AND H$10 ; ISOLATE ERROR

E185 D@ 17 BENE L6306 ; THERE IS AN ERROR, OUTFUT IT
E187 AS 7A LDA TXTFTR ;GET CHARGET FOINTER LSB

E189 C9 o2 CmF #H$02 ;EQUAL TO 27

E18B FOo 97 BEQ L224 ;YES, THEN EXIT

E18D #w? 64 LDA H$64 ;FOINTER TO 'OK' LSE

E18F A0 A3 LDY H$A3 ; SR

E191 4C 1E AB JNF L198 ; OUTFUT MESSAGE

E194 60 L224 RTS

E195 20 B7 FF L632 JSR L6669 ;GET STAHTUS

E198 29 BF AND H$BF ;REMOVE EOI RIT

E19A FO 05 PEQ L&631 ;NO ERROK

E19C A2 1D LDX H$1D ;# FOR "LOAD ERROR’

E19E 4C 37 A4 L&30 JOF L1090 ;OUTFUT ERROR MESSAGE

E1Al A5 7B L631 LDA TXTFTR+1 ;6ET CHARGET FOINTER mSB
E1A3 C9 02 CMP #$02 ;DIRECT MODE?

C1AS DO QE BENE L633 ;NO

E1A7 86 2D STX VARTAR ; SAVE END OF LOAD IN

E1A9? 84 2E STY VARTAB+1 ;VARIABLE FOINTER

E1AB A9 76 LLDA H$7¢ # FOR "READY.’ LSBE

E1AD AQG A3 LDY H$A3 ;MSE

E1AF 20 1E AR JSR 1198 ;OUTFUT "READY.’

E1B2  4C 2A A5 JAF L40 ;CLR,RE-CHAIN,WARM START

E1RS 20 B8E A L633 JSR 170 ;SET CHARGET FOINTER TO START OF FROG
E1R8 20 33 AS JSR L63S sRE-CHAIN LIMES

E1BR  4C 77 aé JNF 1,618 ;FERFORM RESTORE AND EXECUTE FROGRANM
E1RE R R R e R R R R R R R

E1PE ; *FERFORM "OFEN’.

E1RE ;#THIS ROUTINE OFENS A LOGICAL FILE FOR

E1RE ; *READING OR WRITING.

E1RE PR ERERE R R LR AR PRI R B D P

E1RE 20 19 E2 OFEN JSR 1.647 ;GET FARAMETERS FOR OFEN
E1C1 20 CO FF JSR L6490 ;OFEN FILE

E1C4 PO 0B BCS L634 ; SEND ERROR MESSAGE IF CARRY SET
E1C6 40 RTS

E1C7 B e e R L T

E1C7 ; *FERFORM "CLOSE’.

E1C7 ;#THIS ROUTINE CLOSES A LLOGICAL FILE THAT HAS

E1C7 ; *ALREADY BEEN OFENED. NO ERROR WILL BE

E1C7 ;s *RETURNED IF THE FILE HAS NOT BEEN OFENED.

E1C7 R R R s R ]

E1C7 20 19 E2 CLOSE JSK L1647 ;GET FARAMETERS FOR CLOSE
E1CA  AS 49 LDA FORFNY ;6ET LOGICAL FILE NUMRER

E1CC 20 C3 FF JSR L6638 ;CLOSE FILE

E1CF 90 (3 BCC L1224 ;NO ERROR IF CARRY CLEAR (RTS)
E1D1 4C F9 E0 L6334 JAF L6654 ; SEND ERKOR MESSAGE

E1D4 R R R EE R D PR R PR PR ExEEE

E1D4 3 *6ET FARAMETERS FOR LOAD/SAVE/VERIFY.

21D4 ;¥THIS ROUTINE IS CALLED TO ORTAIN THE FILEMAME

E1D4 ;AND DEVICE NUMBER FOR THE AROVE ROUTINES.



Basic 123

Loc CODE LINE
E1D4 ;#IF THERE IS NOTHING FOLLOWING THE COMMAND,
E1D4 ;#THEN IT WILL DEFAULT TO NO FILENAME WITH
E1D4 ; #THE DEVICE SET TO TAFE.
E1D4 A9 09 L629 LDA H$00 ;DEFAULT NAME LENGTH = @
E1D6 2@ BD FF JSR Lé41 ;SET NAME DETAILS
E1D9 A2 o1 LDX #H$e1l ;DEFAULT DEVICE = TAFE
E1DB A9® 00 LDY H$00 ;DEFAULT 2ND ADDRESS = @
E1IDD 20 BA FF JSR L217 ;SET FILE DETAILS
E1E® 20 06 E2 JSR Lé44 ;GET NEXT CHARACTER FROM INPUT
E1E3 20 57 E2 JSR L4648 ;GET THE FILENAME
E1E6 20 06 E2 JSR Lé44 ;GET NEXT CHARACTER
ELE9? 20 06 E2 JSR L6626 ;GET DEVICE NUMBER
E1EC AQ 00 LDY H$00
E1EE 86 49 STX FORFNT ;GET FILE NUMBER
E1F® 20 BA FF JSR L217 ;SET FILE DETAILS
E1F3 20 06 E2 JSR Lé44 ;GET NEXT CHARACTER
E1F6 20 00 E2 JSR Lé26 ;GET SECONDARY ADDRESS
E1F9 B8A TXA ; TRANSFER 2ND TO .X
E1FA A8 TAY ;THEN TO .Y
E1IFB RS 49 LDX FORFNT ;GET FILE NUMBER
E1FD 4C BA FF JRP 1217 ;SET FILE DETAILS
E200 ;
E200 ;GET ONE BYTE DEVICE/SECONDARY ADDRESS VALUE
E200 H
E2006 20 OE E2 L&26 JSR Lé4s ;SCAN FAST 7,7
E203 4C 9E B7 JAF L1995 ;LOAD X WITH VALUE
E206 H
E204 ;CHECK FOR FOLLOWING CHARACTERS
E206 ;
E206 20 79 00 Lé44 JSR CHRGOT ; CHARGOT
E209 D@ @2 ENE L642 ; ANOTHER CHARAGCTER
E20B 48 FLA ;REMOVE RETURN ADDRESS SO THAT
E20C 68 FLA ;AN "RTS’ GOES TO MAIN ROUTINE
E20D 49 L 642 RTS
E20E H
E20E ;CHECK ON COMmMA
E20E H
E20E 20 FD AE L&4é JSR L2964 ;SCAN FAST COMMA
E211 20 79 09 L645 JSR CHRGOT ; CHARGOT
E214 DO F7 ENE L642 ; THERE IS ANOTHER CHARACTER (RTS)
E216 4C 08 AF JHF L94 STNTAX ERROR’
E219 FEEEERRER XN ; CHEXERXERERF RN
E219 rbET FARAMETERS FUh OFEN/CLOSE.
E219 a]HIQ ROUTINE SETS UFP THE FILE AND FILENANME
E219 ;%PARANETERS FOR OFEN/CLOSE. WITH CLOSE, THE
E219 ; #*FIRST FARAMETER IS THE ONLY ONE REQUIRED
E219 ;#BUT YOU CAN WRITE IT LIKE THE OFPEN COMMAND
E219 ;#TO HELF DE-PUGGING.
E219 A9 00 L647 LDA H$00 yDEFAULT FILENAME LENGTH =0
E21B 20 BD FF JSR L4t ;8ET FILENAME DETAILS
E21E 20 11 E2 JSR L645 ;GET NEXT CHARACTER
E221 20 9E B7 JSR L19S ;GET LOGICAL FILENAME INTO .X
E224 86 49 STX FORFNT ;STORE FILE NUMBER
226 8A TXA ; TRANSFER TO .A
E227 A2 o1 I.DX #%$01 ;DEFAULT DEVICE = TAFE
E229 A0 00 LDY H300 ;DEFAULT SECONDARY ADDRESS = @
EZ2R 20 PA FF JSR L2177 ;SET FILE DETAILS
EQ2E 20 046 (2 JER Lb44 ;GET NEXT CHARACTER

E231 20 0@ E2 JSR L1626 ; GET DEVICE NUMBER
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Loc

E234
E234
E238
E23A
E23C
EQ3E
EQ23F
E242
E245
E248
E249
E24A
E24C
E24E
E251
E254
E257
E257
E257
E257
EQ57
E235A
E25D
EQSF
E261
E264
E264
E244
E264
EQ64
E264
E244
E264
E264
E264
E266
E268
E26B
E24E
E26B
E26P
E264B
E26P
EQ6R
EQ6E
£279
E272
E274
E277
E27A
EQ27D
E27F
E281
E284
E286
E288
E2B8R
E28D
E28E
E£299
E293

The Commodore 64 ROMs Revealed

CODE

8é
Ao
AS
EQ
90
88
20
20
20
84a
AB
Ab
AS
20
20

20

20
20
Ab
A4
4C

A9
AQ
20

20
A9
AQ
Ab
20
20
20
A9
89
20
A9
ne
20
AS
48
10
20
AS

4A
09
49
03
o1

BA
06
00

4A
49
BA
06
oE

?E
AJ
22
2

BeD

E®
E2
67

oC
ES
E2
6E
07
oC
cc
00
&F
o3
EA
E2
51
66
on

49
64

FF
E2
E2

FF
E2
E2

AD

Bé

FF

1]

Be
ec
ec

B8

B8

es

LINE

STX FORFNT+1  ;STORE DEVICE NUMBER

LDY hsoe ; SECONDARY ADDRESS

LDA FORFNT ;FILE NUMRER

CFX H$03 JOFEN SERIAL OR SCREEN?

BCC L637 :ND

DEY ;DEFAULT 2ND TO $FF FOR SCREEN/SERIAL
L637  JSR L217 ;SET FILE DETAILS

JSR Lé44 ;GET NEXT CHARACTER

JSK L6264 ;GET SECONDARY ADDRESS

TXA ;MOVE SECONDARY ADDRESS TO .A

TAY JTHEN TO .Y

LDX FORPNT+1  ;GET DEVICE #

LDA FORFNT ;GET FILE W

JSR L217 ;SET FILE DETAILS

JSR Lé44 ;GET NEXT CHARACTER

JSR Lé&4é ;SCAN FAST ',’

3
;6ET FILENAME FOR LOAD/SAVE/VERIFY
; OFEN/CLOSE.

Lé48 JSR L256 ;EVALUATE EXFRESSION
JSR L4335 ;CHECK ON STRING
LDX INDEX ;GET ADDRESS OF STRING LSE
LDY INDEX+1 ;MSEB (.A HOLDS LENGTH)
JMF L64L ;SET FILENAME DETAILS

AR RN AR RN A AR R R AR RN AR ARNCHE R AN RSN R

; *FERFORM 7C0OS”.

; #*THE ARGUMENT IN RADIANS IS STORED IN FACH1

;*THIS IS THEN ADDED TD A VALUE OF FI/2 STORED

;#IN FACH2 AND THE RESULT STORED IN FACHI1.

;#THE ROUTINE THEN JUMFS TO THE FERFORM "SIN’

; *ROUTINE AT $E26B AND THE RESULT STORED IN

; %FACHL,

PEAN AR AR R RN RN AR AR AR AR RRARRRRCRRRNRS

cos L.DA HSEO ;FOINTER TO CONSTANT PI/2 LSE
LDY H$E2 ;SR
JSR L4469 ;ADD CONSTANT TO FACHI FUT IN FACH1

PR R AR A RN R A AR R RN AN A AR AN R RN CARRARERS

; *FERFORM "SIN'.

;*THE ARGUMENT IN RADIANS IS STORED IN FACH1

;#%IT IS EVALUATED TO GIVE THE SIGN OF THE

; *ANGLE, THIS IS STORED IN FACHL.

P T Ty

L643  JSR LG16 ;ROUND FACH1 AND TRANSFER TO FACH2

LDA HSES ;FOINTER TO CONSTANT FI2 LSE
LDY H$E2 ;MSE

LDX ARGSGN ;GET FACH2 SIGN , AND FUT IN SIGN
JSR L549 ;FACHL = FACH2 /7 2 # PI

JSR L5164 ;KOUND FACH1 TRANSFER TO FACH2
JSR L531 ;FERFORM "INT’ FUNCTION

LDA H$00

STA ARISGN ;CLEAR SIGN COMPARISON FLAG
JSR L489 {FACHI = FACH2 - FACHI1

LDA NSEA ;FOINTER TO CONSTANT 0.25 LSB
LDY H$E2 ;MSe

JSR 1570 ;FACHL = 0.25 ~ FACHL

LD& FACSGN ;GET FACH1 SIGN

PHA ;FPUSH TO STACK

BPL L653 {FOSITIVE?

JSR L4666 ;FACHL = FACHL + 0.3

LDA FACSGN ;GET SIGN OF FACHL
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LOC  CODE LINE

EQ95 30 @9 BRI L&SO ;NEGATIVE?

E297 AS 12 I.LDA TANSGN ;GET SIGN FLAG

EQ299 49 FF EOR WSFF ; INVERT

E298 B85 12 STA TANSGN ; AND SAVE

E29D 20 B4 BF L6S3  JSR LS91 ;FERFORM NEGATIVE(FACH1 = -~ FACHL)
E2A® A9 EA L6Se  LDA HSEA ;FOINTER TD CONSTANT ©0.25 LSB
E2A2 A0 E2 LDY H$E2 ;MSB

E2A4 20 67 B8 JSR L469 jFACHL = FACH1 + 0.25

E2A7 48 PLA ;GET FACH1 SIGN

E2A8 10 03 RFL 1651 jFOSITIVE

E2AA 20 B4 BF JSR LS91 ;FACHL = - FACH1

E2AD A9 EF L6511  LDA HSEF ;FOINTER TO CONSTANT S LSB
E2AF A9 E2 LDY HS$E2 ; MSEe

E2B1  4C 43 EO JNF L6093 ; PERFORM SERIES EVALUATION 1
E2R4 PEANARRAARERAN R AR AAR RN XA R R R R R RERAERNE

E2B4 3 XFERFORM "TAN'.

E2B4 ;#THE "TAN' OF THE ARGUMENT IN FACH1 IS

E2B4 3 ¥CALCULATED BY DIVIDING THE SINE OF THE

E2B4 ; *VALUE BY THE COSINE USING THE ROUTINES AT

E2R4 ;#$E26R (SIN) AND $E264 (CDS). THE RESULT IS

E2B4 ; *STORED IN FACH1.

E2R4 PRF A RARNNARNR RN A ANANA AR AARANARRRRRRARS

E2B4 20 CA BB TAN JSKR L6009 ;PACK FACHL TO LOCATION %0037
E2R7 A9 00 LDA H$00

E2B9 85 12 STA TANSGN ;CLEAR COMPARISON FLAG

E2RR 20 6P E2 JSR L 643 ; CALCULATE SINE OF VALUE
E2BE A2 4E LDX H$4E ;POINTER TO SINE STORE LSB
E2C0 A0 00 LDY Hé$0o ;NS

E2C2 20 Fé E® JSR Lé16 ;ROUND FACH1 AND PACK TQ $904E
E2CS A9 57 LDA H$5? ;FOINTER TO VALUE STORE LSE
E2C7 A0 00 LDY H$00 ;MSB

E2C? 20 A2 BB JSR L4964 ;UNFACK $0057 TO FACHI1

E2CC A9 00 LDA H$00

E2CE B85 66 STA FACSGN ;CLEAR SIGN OF FACH1

E2D0 AS 12 LDA TANSGN ;GET COMFARISON FLAG

E2D2 20 DC E2 JSR L652 ; CALCULATE COS

E2DS A9 4E LDA H$4E ;POINTER TO SINE OF VALUE LSB
E2D7 A0 00 L.DY H$00 ; NS

E2D9 4C oF BB JAF L649 ;FACHL = FACH2 / FACH1L

E2DC 48 L652  FHA ;FUSH OFF SIGN

C2DD 4C 9D E2 JNF L6S3 ;CALCULATE COS

E2EQ ;*SIN AND C0OS CONSTANTS.

E2EQ LI E TR EE AR E AR SRR FRAERAERRHREAER

EQCO 51.57079633 (F1/2)

E2E0 81 LBYT $81,$49,$0F,$DA, $A2

E2E1 49

E2E2  OF

E2E3 DA

EZE4 A2

E2ES ;6.28318531 (FI*2)

E2CS 83 LBYT $83,$49,9$0F ,$DA,$A2

E2E6 49

E2E7 oF

E2E8 DA

E2L9 A2

EQEA ;0.25

EQEA 7F LEYT $7F,$00,300,900,$00

EZEE 00

EQ2CC o0

E2ED 00
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LocC

E2EE
E2QEF
EQEF
E2F@
E2F®
E2F1
E2F2
E2F3
E2F 4
E2F5
E2FS
E2F6
E2F7
E2F8
E2F9
E2FA
E2FA
EQFR
E2FC
E2FD
EQFE
E2FF
E2FF
E300
E301
E302
E303
E304
E304
E305
E306
E307
E308
E309
E309
E30A
E30R
E36C
E30D
E30E
EJOE
E3OE
E30E
E3OE
E30E
E30E
E310
E311
E313
E316
E318
E319
E31iE
E31D
E31F
E321
£324
E326
£328
E320
E32C

The Commodore 64 ROMs Revealed

CObE

09
95

84
Eé
1A
2D

1B

86
28
07
Fe
F8

87
99
68
89
e1

87
23
35
DF
El

86
AS
3D
E7
28

83
49
oF
DA
A2

66

03
B4
61

81
Q7
BC
B9
oF
3E
E3
43

81

BF

BR

E®

LINE

[
PR

-BYT $05

;-14.38139

.BYT $84,8E6,$1A,$2D,$18B

$42.007797

.BYT $86,%28,$07,8FP, $F8

1-76.70417

.BYT $87,899,%68,%$89,¢01

;81.605223

LBYT $87,$23,$35,$DF, $E1

3-41.3417021

.BYT $86,$A5,$5D,$E7,428

;6.28318531 (FI«2)

BYT $83,%49,%0F ,$DA, $M2

JHEALLL L L LA L AR LA AL LR XL PR LI E XAV E R RN LR L

; *FERFORM "ATN" .

;“THE ARCTANGENT OF A VALUE STORED IN FACH1 IS
;“CALCULATED AND THE RESULTING ANGLE IN RADIANS

ATN  LDA FACSGN

BFL L65S
JSR L591

L65S LDA FACEXF

CMF H$81
BCC L4656
LDA H$BC
LDY H$B?
JSR L6649
L6356 LDA H$3E
LDY H$E3
JSR L6093

CMF #$81

E R EE SR RS

;GET SIGN OF FaACHL

sFUSH TO STACK
;FPOSITIVE

;FACHL = -FACHL

;GET EXFONENT OF FACHI1
;FUSH TO STACK
; COMPARE NUMBER WITH 1
;sLESS THAN 1
;FOINTER TO CONSTANT OF 1 LSP
s NSk
;FACHL = 1/ FACHL

;FOINTER TO CONSTANT 11 LSE
s MSE
;FPERFORM SERIES EVALUATION 1
;FULL EXFONENT OFF STACK
;COMPARE WITH 1



E32E
E33¢
E332
E334
£337
E338
E33A
E33D
E33E
E33E
E33E
E33E
E33E
E33F
E33F
E349
E341
E342
E£343
E344
E344
E345
E346
E347
£348
E349
E349
E34A
E348B
E34C
E34D
E34E
E34E
E34F
£3589
E351
E352
E253
E3S3
E354
E359
E356
E357
E258
E358
£359
E35A
E3SE
E3SC
E3SD
E3SD
E3SE
E3SF
£260
£361
E262
E342
EZ63
E364
E36S
£366

CODE LINE

96 o7 BCC L&37
A9 E® LDA H$E®
Ad® E2 LDY HSE2
20 50 B8 JSR LG70
68 L&S?7 FLA

10 03 BFL LAS8
4C B4 BF JnF L591
60 L&58 RTS

e

76
B3
83
BD
D3

79
1E
Fé
Ab
F5

78
83
FC
Bo
10

7C
(4
1F
67
CA

7C
DE
a3
ce
C1

7D
14
64
70
4C

7D
B7
A
51

74

70D
63

88
7€

Basic

;WAS LESS THAN 1
;FOINTER TO PI/2 LSE
; MSP
;FACHL = PI/2 - FACHL
;FULL SIGN
;FOSITIVE
;FACHL = -FACHI
;END

PERARERAFAAARCARNAX R AR RN SNR IR ARA AR KRN HR
; SCONSTANTS FOR ATN EVALUATION

RAARAA T AR AN AR AN A AN AN A AP AN AR AN AR AR NS RN *R

;11
.BYT $08

;-6.84793912 E-4

BYT $76,$B3,$83,60D,$D3

;4.85094216 E-3

LBYT $79,$1E,$F4,$A6, $F5

;-0.0161117018

.BYT $7B,$83,$FC,$B0,$10

;90.034209638

.BYT $7C,$0C,$1F,$47,$CA

;-0.0542791328

LBYT $7C,$DE,3$53,$CB,$C1

;0.0724571965

BAT $7D,%14,%64,$70,%4C

;—0.08780239054

LRYT $7D,$B7,$EA, $51,374

;0.110932413

LYT $7D,%63,430,$88,%7E

127
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LoC

E367
£347
E368
E369
E36A
E3éB
E34C
E34C
E36D
EJ4E
E36F
E37@
E371
E371
E372
E373
E374
E375
E3764
E374
E377
E378
E379
E37A
E378
E37B
E378
E378
E37B
E37E
E378
E378
E378
£378
E378
E37R
E37E
£380
E£382
£389
E386
E£388
E388
E£388
E388
E£348
E288
£388
E388
£388
E388
E£388
E38PR
E38C
E38E
E£391
E394
E394
E394
£394
€394

The Commodore 64 ROMs Revealed

CODE

7€
92
44
99
3A

7€
4C
cc
?1
c7

7F
AA
AA
AA
13

81
20
00
00
(L]

20
A9
85
20
1]

A2

6C
8A
30
4C
4C

cc

13
78

8o

(1)
03
3A
74

FF

Ab

03

A4
A4

LINE

;-9.142839808
LBYT $7E,892,844,$99,$3A

;0.19999912
.BYT $7E,84C,$CC,$91,9C7

;-0.333333316
.BYT $7F,8AA,$AA,$AA, 813

i1
' .BYT $81,%00,500,$00,$00

-END
.LIB B1S
PREFAAXXFRACAXFAANN AR ACAAA AR XA AR
;*BASIC WARM RESTART.
;#THIS ROUTINE IS CALLED BY JMF ($A002) WHEN
;#THE STOF KEY 1§ PRESSED WITH THE RESTORE
s#KEY. THE ROUTINE CALLS THE KERNAL CLRCH
;*ROUTINE WHICH RESETS DEFAULT 1/0, INITIALISES
i%BASIC, AND JUMFS TO "READY’ VIA THE ERROR
; #MESSAGE LINK.
JELARAFFANAIAA R AR AR NS

WRST JSR L6674

IR T L ]

;RESET DEFAULT 1/0

L.DA H$00
STA INFRMT ;GET BASIC INFUT DEVICE TO KEYBGARD
JSR L636 yINITIALISE PASIC SYSTEM
CLI ;RE-ENARLE INTERRUFTS
L659 LDX #ego ; ERROR 127

PEFRREAF I EF A CRRREE AT R AR R E ST E R

; *ERROR MESSAGE LINK.

;#THIS ROUTINE IS USED TO DETERMINE WHETHER
;#TO SEND AN ERROR MESSAGE OR FRINT 'READY'.
;#IF THE ERROR MESSAGE VALUE STORED IN .X
;#I8 GREATER THAN 127 THE 'READY’ IS FRINTED
; #AND THEN BACK TO WARM START. OTHERWISE

; *THE ERROR MESSAGE CORRESFONDING TO THE
;*VALUE IN X IS OQUTFUT.

FEFFRLRXRAEAA AL AR AR A XA AR A RN R MR RS

EML. JME ($0300) ;JUMF TO ERROR ROUTINE
TXA ;GET STATUS OF ERROR NUMBER
eme L83 ;#1387 , THEMN  SEND ' READY'
JME L47 ; OUTFUT ERROR MESSAGE

L83 JAF 1120 ;JUMF TO "READY .7
R R e R L PRI LI R L B LR R E T L
;#BASIC COLD SYART.

;#THIS ROUTINE IS CALLED BY JMF ($A000) WHEN
;#THE MACHINE IS FIRST SWITCHED OM TO
;#INITIALISE THE BASIC OFERATING SYSTEM.



LocC

E394
E3%94
E397
EI?A
E39D
E39F
E3A®
E3A2
E3A2
E3A2
£3A2
E3A2
E3A2
E3A4
E3A6
E3AB
E3AB
E3AD
E3AF
E3R1
E3B3
E3R4
E3BS
E3B?7
E3B9
E3BA
E3RA
E3RA
E3RA
E3RA
E3BA
E3RR
E3BC
E3RD
C3RE
E3RF
E3BF
E3RF
E3RF
E2ZRF
E3RF
E3RF
E3BF
EZRF
£3C1
E2C3
E3Cs
E3C8
[Z3CA
E3CD
[L3Do
E3D2
L3D4
E3D6
2308
E32DA
L3DC
E3DE
1L3E0
E3E2
E3ES

CODE

20
20
A2
94
De

E6
De
Eb
AD
co
BO
ce
Fo
38
E?
38
E?
60

80
4F
c7
52

58

A9

=
~d

an
AP
214
8n
8c
A9
ho
85
84
A9
Ho
[3}]
84
A2
BD

3
pvl

53
eF
22

FB
E4

7R
02
8
60
3JA
@A
20
EF

30
De

4C

[
-

i0
48
B2
11
12
21
B3
95
06
AA
B1
03
04
1C
a2

73

E4
£3
E4

EA

o3

03
03

E3

LINE

Basic 129

FEXAERAAARAAR KKK AAARARRNERRRALAX LKA RNER

coLDb

JSR
JSR
JSR
LDX
TXS
BNE

L6664
L&bS
L671
HoFE

L659

; INITIALISE PASIC VECTORS
;INITIALISE RASIC
;CHECK MERM, OUTFUT FOWER-UF MESSAGE

;RESET STACK FOINTER
;JUNF TO BASIC WARM RESTART

PRERA RS AR AR AR AR AR AR AR R AR ERARR SRR RRR
; *BASIC CHARGET ROUTINE.
;#THIS ROUTINE IS COFIED DOWN INTO ZERQ FAGE

;#BY THE NEXT ROUTINE.

TERARR AR K LA AR A A XK AR RN KRR A AKX XA AR R ®w R

L6660

L6667

L6635

INC
ENE
INC
LDA
Cnp
BCS
cmr
BEQ
SEC
SeC
SEC
SeC
RTS

TATFTR
Lé&67
TXTFTR+1
$EALD
H$3A
L6665
H$20
L6609

H$30

HsDO

; INCREMENT BASIC FOINTER LSB
;NO DVERFLOW
; INCREMENT MSR
;GET NEXT BYTE FROM BASIC
;I8 IT A COLON?
;NO, LESS THAN (NUMERIC)
;I8 IT A SPACE?
;YES, IGNORE IT AND GET NEXT

PEA AR AR R KA AR A AA AR A AR B ASARAAR R ERR A EX

; #*INITIAL RND SEED.

4
v

;#THIS VALUE IS COFIED INTO LOCATIONS

;688 TO $8F. THE VALUE=.811635157.
R e e L

LBYT $80,$4F,$C7,8$52,458

JEAEAANFE AR A LSRR A F P A E XA RA X LR KRR R KRR R R X

J*INITIALISE BASIC.

;#THIS ROUTINE

SETS UF THE USR FUNCTION

;#JUMP, COFIES CHARGET AND RND SEED INTO ZERQ
; #FAGE, SETS UF THE FIX-FLOAT AND FLOAT-FIX

; *VECTORS, SETS START AND END OF RARM, AND
;#SETS THE VARIABLE FOINTERS.

PR R e R AN S EE R R R T LR L E R ECE X

L&é6

L6633

LDA
STA
STA
LDA
LDY
STA
STY
LDA
LDY
STA
STY
LDA
LDY
STA
STY
LDX
LDaA
STA

H#$4C

$54
$0310
H$48
HER2
$0311
$0312
#$91
H$R3
ADIRAY2
ADRAY2+1
UETRTa)
H$E1
ADRAYL
ADRAY1+1
He1C
$E3IA2, X
$73,X

s VALUE FOR 7 JmpP’

;STORE TO FUNCTION VECTOR

;STORE TO USR VECTOR

; "ILLEGAL QUANTITY' LSBE

;MSE FOR INITIAL USK

; STORE LSB

; STORE mSP

;FIX-FLOAT LGP

s MER

s STORE LSRR

{STORE MSp

JFLOAT -FIX LGB

i MSE

;STORE LGSR

;s STORE MSE

;LOOF TO COFY CHARGEY AND RND SCED
;BET CHARGET/RND SEED BYTE
;STORE IT TO ZEROQ FAGE
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Loc

E3E7
E3ES
E3EA
E3EC
E3EE
E3F9
E3F2
E3F4
E3Fé
E3F8
E3FB
E3FE
E400
E402
E403
E406
E468
E40A
E40P
E40QE
E410
E412
E414
E416
E418
E419
E41R
E41D
E41F
E421
E422
E422
£422
E422
E422
E422
E422
E424
E426
E429
E42B
E42D
E430
E432
E433
E435
E436
E438
E43A
E43D
E43F
E441
E444
E447
E447
E447
E447
E449
E44R
E44D
E44F

The Commodore 64 ROMs Revealed

CobE

cA
10
A9
85
A9
85
85
85
A2
8E
8E
A2
86
38
20
86
84
38
20
86
84
86
84
AQ
98
91
E6
Do
E6
60

ES

15
83
7C
1A
E4

F8
83
53
00
68
13
18
o1
FD
FC
19
16

9C
28
2C

99
37
18
33
34

2
2B
02
2C

2B
20
8
73
E4
1E
37

8
20
cbh
60
E4

44

ES
A4
NS
A7
A7

21
o1

FF

FF

A4

AR

en

AR

LINE

DEX
BFL
LDA
STA
LDA
STA
STA
STaA
LDX
§TX
STX
LDX
STX
SEC
JSR
8TX
STY
SEC
JSR
8TX
STY
§TX
STY
LDY
TYA
STA
INC
ENE
INC
1.668 RTS

L663
Hso3
$53
H$00
RITS
INFRMT
LASTFT+1
Hso1
BUF-3
PUF-4
H$19
TEMFFT

L6790
TXTTAR
TXTTAR+1

L25
MEMTOF
MEMTOF+1
FRETOF
FRETOF+14
Heo00

(TXTTAR), Y
TXTTAB
L6648
TXTTAR+1

;DECREMENT COUNTER
;REFEAT FOR NEXT RYTE

;CLEAR FACHI QUVERFLOW FLAG
;SET INFUT DEVICE TO KEYBOARD
;NO TEMFORARY STRING

;STORE FOINTER TO STRING STACK

sREAD ROTTOM OF MEMORY
;STORE POTTOM OF MEMORY LSB
; MSE

;READ TOF OF MEMORY
;STORE TOP OF MEMORY LSB
; MSP

;STORE STRING POINTER LSB
; ISR

;SET ZERO BYTE BELOW BASIC MEMORY
;BOTTOM = BOTTOM + 1

;s INITIALISE DONE

R R it S R T R R R TR T DR T 3
s #0UTFUT FOWER-UF MESSAGE.

;*THIS ROUTINE CHECKS ON THE AMMOUNT OF

; *FREE MEMORY AND OUTFUTS THE FOWER-UF

; ¥*MESSAGE .

PEEAAREE AN CEF UM ARI AL RN F RN SRR AN XY

Lé671 LDA
LDY
JSR
LDA
LDY
JSR
LDA
SEC
SecC
TAX
LDA
SEC
JSR
LDA
LDY
JSR
JnF

TXTTAR
TXTTAB+1
L92
H$73
HSE4
L198
MEMTOP

TXTTAR

MENTOF+1
TXTTAB+1
L24

He60
HEE4
L198

165

;GET BOTTOM OF MEMORY LSB

; MSE

;CHECK FREE RARN

;FOINTER TO FOWER-UF MESSAGE LSP
;MSE

;OUTFUT STRING

; TOF OF MEMORY LSB

;MINUS RPOTTOM OF MEMORY LSR

;STORE TO .X

; TOF GF MEMORY MSR

;MINUS ROTTOM OF MEMORY MSE
;OUTFUT FREE RAM NUMBER

;FOINTER TO "RASIC RYTES FREE’ LSE
; MSE

;OUTFUT STRING

FERFORM "NEW’

.
’

THEEEH XL XL L L LN XL LR XX R X R AR BB BB H R R B DR EEN

; *VECTORS FOR BASIC.
R P I PR R NI R PR LR RS R LR

-WOR $E38R

-WOR

$Mn483

-WOR $AS7C

- WOR

$A71A

JWOR $A7L4

AGE

JERROR M
sWARM START
;CRUNCH TOKENS
;FPRINT TOKENS
;START NEW CODE
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Loc CODE LINE

E451 86 AE -WOR $AEBS ;ARITHMETIC LINK

E453 R R R R R R EE L E R R R R R R R T
E453 ;S INITIALISE PASIC VECTORS.

E453 ;#*THIS ROUTINE COFIES THE VECTORS ABOVE INTO
E453 ;#THE MEMORY FOR THE BASIC OFERATING SYSTEM.
E453 BRI E 2 R R R R R e LR R R 22 1
E453 A2 OB L6664 LLDX H¢$oOPR ;LOOF TO COFY VECTORS
E455 BD 47 E4 L6462 LDA $E447,X ;GET BYTE OF VECTOR
E458 9D 00 03 STA $0300,X ;STORE VECTOR

E45B CA DEX ;DECREMENT COUNTER
E45C 10 F?7 BFL L662 ;D0 NEXT BYTE

E4SE 69 RTS

E4SF AR A AN RN AN AN AN R A AR AN A AR R AR AR R RS
E4SF ; *BASIC FOWER-UF MESSAGE.

E4ASF ;#THIS MESSAGE IS FRINTED TO THE TOF OF
E4SF ;#THE SCREEN WHEN THE COMFUTER IS SWITCHED
E45F ;#0N. THE BRYTE VALUES $0D ARE CARRIAGE

E45F ; *RETURN, THE BYTE $93 IS CLEAR SCREEN.
E4SF FEAENAARA AN R A AR AN AP ANRA RN AL AR A KRN RN E KSR
E4S5F 6@ .BYT $00,’ BASIC BYTES FREE',CR,$090
E460 20 42

E471 @D

E472 00

E473 93 .BYT $93,CR," #%x% COMMODCRE 64 BASIC V2 xxxx’
E474 @D

E475 206 20

E498 @D .BYT CR,CR,’ 64K RAM SYSTEM 7 ,$00,$5C
E499 @D

E49A 20 36

E4AB 00

E4AC SC

E4AD P RERAR AR AR AR AR RN N AR A R ARG RE AR R H R SR
E4AD ;#BASIC SET OUTPUT DEVICE ROUTINLE.

E4AD ;%#THIS ROUTINE IS CALLED RY THE EARLIER I/0
E4AD ; *ROUTINE OF THE SAME NAME TO SET UP THE
E4AD ; #0UTFUT DEVICE.

E4AD R R R EE R R e R R R R T
E4AD 48 L673 FHA ; SAVE VALUE IN .A
E4AE 20 C9 FF JSR L4624 ;SET OUTFUT DEVICE
E4B1  AA TAX ;s ANY ERROR INTO .X
E4R2 68 FLA ;RESTORE (A

E4R3 90 o1 BCC L&23 ;NO ERROR, .A REMAINS
E4BS  8A TXA ;MOVE ERROR INTO .A
E4R6 60 1.623 RTS

E4B7 AA BYT $AA, $AA, $AN, $AA, $AN, $AA, $AA, $AA
E4RB AA

E4R9 AA

E4RA  AA

E4RE  AA

E4BEC AA

E4BD AR

E4BE AA

E4BF  AA SBYT $AA,$AA,$AA,$AA, $AA, $AA, $AA, $AA
E4CO AN

E4C1  AA
E4C2  AA
E4C3  AA
E4C4  AA
E4CS Al
E4C6  AA
E4C7 AA SBYT $AA,$AA,$0A, 3AA AR, $AN, $AG, $AA
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Loc CODE LINE

E4C8 AA

E4C9 AA

E4CA  AA

E4CB  AA

E4CC  AA

E4CD AA

E4CE AA

E4CF AA BYT $AA,8AA, $AA, $AA, SAA, $AA, SAA, 3AA
E4D® AA

E4D1  AA

E4D2 AA

E4D3 AA

E4D4  AA

E4DS  AA

E4D6  AA

E4D7 AA BYT $AA, $AA, $AA

E4D8 AA

E4D? AA

E4DA ;

E4DA ; STORE SCREEN COLOUR TO LOCATION AT (8F3)
E4DA ;

E4DA AD 21 DO L675 LDA $D921 ;GET SCREEN COLOUR
E4DD 91 F3 STA (8F3),Y ;STORE IT

E4DF 60 RTS

E4EQ SERERRAEAERARERAFAARNNANEE XKL SRR ARR IR EEERS
E4EQ ; *FAUSE FOR COMMODORE KEY OR 8.5 (AFFROX)
E4EQ ; *SECONDS.

E4E® PEEAREAN AR AR AR NANARRNARENAR AR NARRARAARE
E4EQ 649 02 L8066 ADC H$02

E4E2 A4 91 L1103 LDY $91 ; COMMODORE KEY FRESSED?
E4E4 C8 INY

E4ES DO 04 ENE L6677 ; YES

E4E7 CS Al CMF $A1 ; TIMER INCREASED BY 27
E4E9 DO F7 BNE L1103 sNOT YET

E4EBR 40 L&677 RTS

E4EC PANER AR AR NSRRI A SRR ANKNA NS R R A RANER
E4EC ;#RAUD RATE TABLE FOR RS§-232 ROUTINES
E4EC R e R e T P EE SR R L E L T Y
FE4EC 19 26 WOR $2619 ; 90 BAUD

E4EE 44 19 .WOR $1944 ;. 75

E4FO 1A 11 WOR $111A ; 110

E4F2 E8 oD .WOR $0DES8 ; 134.5

C4F4 70 0C .WOR $0C79 ; 150

E4F& 06 06 WOR $04606 ; 300

E4F8 D1 02 WOR $02D1 ; 69VO

E4FA 37 01 .WOR $0137 ;1200

E4FC  AE 00 -WOR $00AL ;1800

E4FE 69 00 SWOR $0069 ;2400

11500 -END
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Kernal ROM

This section contains the documented machine code for the input/output and
memory control routines of the Commodore 64 (Kernal ROM). The following
listing is the output from the Commodore Assembler when assembling our
interpretation of a source code for the Kernal routines of the Commodore 64.

NB: There are two versions of this section. If you are unsure of which one you
have, use PRINT PEEK(65408). If the result is ‘3’ then refer to the Machine
Differences section of this book.

LOC CODE LINE

ES00 % #
ES00 ;# KK K EEEEE RRRR NN N AAA LL *
ES00 ;¥ KK KK EE RR R NNN N AA A LL *®
ES00 ;¥ KKK EL RR R NNN N AA A LL *
ES00 ;% KKK EEEEE RRRR NNNNN AAAAA I L *
ES90 ;% KK K EE RR R NN NN AA A LL *
E500 1% KK KK EE KRR R NN NN AA A LL *
E500 ;¢ KK KK EEEEE RR R NN NN AA A LLLLL =
EG00 o ®
ESe0 .END

E500 LIB K1

ES00 ;

EG00 ;RETURN ADDRESS OF 6526

ES00 ;

EG00 A2 00 L676 LDX H<D1DFA ;LO RPYTE

ES02 A0 DC LDY #>D1DFA sHI BYTE

ES04 690 RTS

EGOS ;

ES0S ;RETURN MAX ROWS/COLS OF SCREEN

E505 ;

E505 A2 28 L1248 LDX HLLEN sLINE LENGTH

ES07 A0 19 LDY HNLINES ;# OF LINES

ES09 60 RTS

ES0A H

EG0A ;% READ/FLOT CURSOR FOSITION

ES0A ;# CARRY CLEAR TO FLOT WITH COLUMN IN .X
ES0A ;% AND ROW IN .Y.

ES0A *

ES0A ;# CARRY SET TO READ FOSITION. COLUMN
E50A ;% IS RETURNED IN .X AND ROW IN .Y.

ES0A 3
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LoC
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CODE

RO
86
84
20
hé
A4
69

20
A9
8D
85
A9
an
A9
8D
A9
8D
80
A9
8d
A9
8D
A9
85
85
AD
9
AB
A9
AA

18
69
90
c8
E8
EQ
Do
A9
95
n2
20
CA
10

"o
84
84

hé
AY
B4
39
18

97
D6
D3
6C
Dé
D3

A®
090
91

48
8F
ER
99
oA
89
8C
oE
86
04
8B
oC
cD
cec
88
80

090
D?

28
o1

1A
F3

09
18
FF

Fa

00
N3
Dé6

D6
N3
D9
08

E9

LINE

L1246 BCS L1247
STX TBLX
STY FNTR
JSR L689

L1247 LDX TBLX
LDY FNTR
RTS

sINITIALIZE 1/0

L678 JSK L687 ;SET UF VIC CHIF

LDA H$00 ;FUT IN FET MODE

STA MODE

STA BLNON ;NO CHAR FROM SCREEN
LDA H<SHFLOG ;SET SHIFT LOGIC

STA KEYLOG ; INDIRECTS

LDA H:SHFLOG
STA KEYLOG+1
LDA #Hs$eA
STA XMAX sMAX TYFE AHEAD BUFFER SIZE
STA DELAY
LDA HLTBLUE
STA COLOR
L.LDA H$04
STA KOUNT ;DELAY PETWEEN KEY REFEATS
LDA H$OC
STA BLNCT
STA BLNSW
L1221 LDA HIRASE
ORA H$80
TAY
LDA H$0OQ
TAX
1.778 STY LDTR1,X
CL.C
ADC HLLEN
BCC L682
INY ;CARRY PUMF HI BYTE
L682 INX
CPX HNLIMNES+1 ;DONE H OF LINES?
BNE L778 s NO
LDA H$FF ;TAG END OF LINE TABLE
STA LDTRL,X
LDX HMLINES-1 ;CLEAR FROM ROTTOM LINE UF
1.681 JSR 1726 ;s SEE SCROLL ROUTINES
DEX
BFL 1.681

sFILL, HI BYTE FTR TABLE

HOME FUNCTION
L684  LDY H$00
STY FNTR ;LEFT COLUMN
STY TRLX sTOF LINE
{MOVE CURSOR TO TRLX,FNTR

ié&? LDX TBLX sGET CURKRENT LINE INDEX

LDA PNTR ;GET CHARACTER FOINTLR
1.679 LDY LDTR1,X sFIND BEGINMNING OF LINE
BMI L6866 ;BRANCH 1F START FOUND

CLC



LOC

ES75
ES77
ES79
ES7A
ES7C
ES7E
ESBO
ES83
ESBS
ES88
ESBA
ESBC
ES8D
ESBF
ES91
ES92
ES94
ES95
ES97
ES99
ES9A
ES9A
ES9A
ES94A
ES9D
ESAO
ESA2
ESA4
ESAL
EGAB
ESAB
ESAB
ESAB
ESAA
ESAD
ESR
ESB1
ESR3
ESR4
ESE4
ESR4
ESP.4
EGR4
EGR4
ESR4
EGR4
ESR4
ESR7
EGR9
ESEC
ESBF
ESCo
ESC2
ESC4
ESC6
ESC?7
ESCH
ESC9
ESCA
ESCD
ESCF

CODE

69
85
CA
10
BS

oD
85
BD
85
A?
EB
B4
30
18
69
E8
16
85
69

20
4C
A?
85
A9
85

A2
BeD
90
(o]
Do
60

ac
A2
BD
9D
E8
E4
Do
Cé
98
5
18
69
20
A%

835

A®
66
63
9A
09
99

oF
£8
FF

F7

77
00
78
77

Cé
FS

Cé

16
Cé
cc

02
EC

ES

ES

EC
CF

E7

LINE

L686

L4685

Lé688

ADC
STA
DEX
BFL
LDA
AND
ORA
STh
LDA
STA
LDA
INX
LDY
BMI
CLC
ADC
INX
BFL
STA
RTS

sNMI FANIC

NMIFAN JSK

L687

JnP
LDA
STA
LDA
STA

JINIT 64

INITNM LDX

L6880

e Ne we e

*

e

1.DA
STA
DEX
BNE
RTS

HLLEN
FNTR

L679
LDTRL, X
H$03
HIRASE
FNT+1
$ECFO, X
FNT
HLLEN-1

LDTRL, X
Lé88

Hs28

L685
LNMX

ENTRY

L687
Lé684
Heo03
DFLTO
H300
DFLTN

HS$2F
$ECES, X
VICREG-1,X

LoBe@

Kernal 135

;ADJUST FOINTER

;GET RID OF GARPAGE
;OR IN HIGH ORDER BITS

;FIX 64 SCREEN
; HOME CUKRSOR
;RESET DEFAULT I/0

EEE e L
» REMOVE A CHARACTER FROM THE KEYBOARD

;¥ QUEUE.
THIS ROUTINE WILL REMOVE A CHAR FROM

;% THE KEYROARD QUEUE AND FLACE IT IN .A

Rttt il RS R E RS R R RS SRR R

L6990

L696

L691
L699

LDY
LDX
LDA
STA
INX
CFX
BNE
DEC
TYA
CLI
cLeC
RTS
JSK
L.DA
STh

KEYD
Hs00
KEYD+1,X
KEYD, X

NDX
L696
NDX

L728
NDX
BELNSW

;GET KEYDOWN
;LOOF TO SHIFT CHARS IN PUFFER
;GET CHARACTER
sMOVE IT DOWN 1
; INCREMENT COUNTER
;DONE # OF CHARS IN BUFFER?
sNOT YET
i# OF CHARS —1
sCHARACTER IN A
;ENABLE IEYROARD
;600D RETURN

;DUTFUT CHARACTER IN .A TO SCREEN
:# OF CHARS
;PLINK IF NO CHARS
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Loc

ESD1
LS04
END6
ESD7
ESD?
ESDR
ESDD
ESE®
ESE2
ESE4
ESE?7
ESEA
ESEC
ESEE
ESFe@
ESF1
ESF3
ESFé6
ESF9
ESFA
ESFC
ESFE
E609
E602
E604
E606
E608
E4QA
E60C
E4QD
E6OF
E619
E612
Eb14
E617
E619
E61P
E61D
E61F
E621
Eé624
E626
E628
E62A
E62C
E62E
E630
E632
E632
E632
E632
E633
E634
£635
E636
E638
E62A
E63C
E63E
L6490
E642

The Commodore 64 ROMs Revealed

CGDE

8D
Fo
78
AS
Fo
AS
AE
AQ
84
20
20
c9o
D@
A2
78
86
BD
?D
CA
Do
Fo
ce
Do
A4
84
B1
ce
D@
88
D@
ce
84
Ao
8c
84
84
AS
30
Ab
290
E4
Do
AS
83
CS
90
Pe

98
48

48

Fo
A4
B1
85
29
06

92
F7

CF
oC
CE
87
00
CF
13
B4
83
10
09

Cé
E6
76

F?7
CF
oD
cs
DS
Dé
D1
20
93

F7

Do
23
D3
N1
D7
3F
D7

02

EC
02

E6

LINE

L693

L6924

L&98

L697

L701

L INFUT

L700

L9320

STA
BEQ
SEI
LDA
REQ
LDA
LDX
LDY
STY
JSR
JSKR
ChF
BNE
LDX
SEI
STX
LDA
STA
DEX
BNE
BEQ
cnr
BNE
LDY
STY
L.DA
ChF
BNE
DEY
BNE
INY
STY
LDY
STY
STY
STY
LDA
Bnl
LDX
JSR
CFX
BNE
LDA
STA
CHF
BCC
BCcs

AUTODN
L4699

RLNON
Lé&93
GDELM
GDCOL
Heo00
ELNON
LBo7
L6906
H$83
L6978
H$09

NDX
$ECE6, X
KEYD-1, X

L&94
L699
Hs$eD
L691
LNMX
CRSW
(PNT), Y
H$20
L701

L&697

INDX
He00
AUTODN
FNTR
aTsw
LSXF
L2309
TeLx
L723
LSXF
L9390
LSTF
PNTR
INDX
L9360
L.707

; TURN ON AUTO SCROLL DOWN
; NONE

;RESTORE ORIGINAL COLOUR

;RESTORE CHAR

;REMOVE CHAR FROM BUFFER

;RUN KEY?

s NO

;LOOF TO COFY RUN/STOP INTO BUFFER

;GET CHAR
;STORE CHAR

;ALWAYS, TEST FOR NEXT CHAR
; CARRIAGE RETURN?
;NO, FRINT AND GET NEXT

;SFACE CHAR

; TURN OFF AUTO SCROLL DOWN

;FIND 1ST FHYSICAL LINE

A LINE UNTIL CARRIAGE RETURN

TYA
FHA
TXA
FHA
LDA
BEQ
LDY
L.DA
STA
AND
ASL.

CRSW
L699
FNTR
(FNT),Y
DATA
B$3F
DATA



Loc

Eb44
E646
E4648
E64A
E64C
E44E
E650
E652
E654
F654
E659
E65B
E65D
E6SF
E661
E663
E&665
E467
E669
E66R
E66D
E66F
E672
E674
E676
E677
E478
E679
E&67A
E67C
E&67E
E680
E682
E683
E684
E684
E6864
E688
E68A
E68C
E68E
E690
E691
E691
£693
E69S
E697
E699
E69B
E69D
E69F
E6A2
E6ATG
E&6AB
E6Nn9
E&AA
E6nC
EAAE
CORO
E6R 1L
E6R2

CODE

24
10
09
990
fné
De
70
9
Eé
20
Ca
Do
ne
85
a9
Ab
EQ
Feo
Ab
E®
Fo
20
A9
85
68
AA

AB
AS
co
Do
A9
18
60

ce
Do
AS
49
85
A9
60

09
A6
Fe
o9
Ab
Fo
cé
Al

20
66
AB
hS
Fo

68
A
68

D7
(84
8o
04
D4
04
02
49
D3
84
c8
17
00
Do
@D
99
03
06

03
03
16

D7

b7
DE
02
FF

D8
o2
D4

E6

E7

02
EA
E&

LINE

L7902
L7905

L706

L7@7

L704
L7190
L711

L7068

(713
L761

L737
L739

L714

L7135

1.729

BIT
BPL
OoRA
BCC
LDX
BNE
BVS
ORA
INC
JSK
CFY
BNE
LDA
STA
LDA
1.DX
CFX
REQ
LDX
CFX
BEQ
JSR
LDA
STA
FLA
TAX
FLA
TAY
LDA
cME
BNE
L.DA
cLC
RTS

cne
NE
LDA
EOR
STA
LDA
RTS

ORA

PEQ
ORA
LDX
REQ
DEC
LDX
JSK
JSR
FlL.A
TAY
LDA
BLEQ
LSk
FLA
TAX
FLA

DATA
L702
Hs80
L7065
aTsw
L7066
1.706
H$40
FNTR
1.712
INDX
L711
H$0O
CRSW
H$0D
DFLTN
H$03
L704
DFL.TO
He03
L710@
L728
H$0QD
DATA

DATA
H$DE
L709
HSFF

He22
L708
aTsu
Heo1
aTsw
H$22

##$40
RVS
1.739
HeB80
INSRT
L.714
INSRTY
COLOR
L807
L717

INSKT
1.729
QTsw

Kernal 137

;FIX GETS FROM SCREEN
;16 IT THE SCREEN?

;IS IT "FI7

;FUT COLOUR ON SCRCEN

;CHECK FOR WRAFAROUMD
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Loc CODE LINE

E6R3 18 cLc ;600D RETURN
E4R4 58 CLI

E6RS 60 RTS

E6B& ;

E6B6 20 R3 EB L717 JSR L782 ;MAYEBE WE SHOULD INCREMENT
E4R? ES6 D3 INC FNTR ;BUMF CHARACTER FOINTER
E4PE A3 DS LDA LNMX

E6BD CS D3 CMF FNTR

E46BF RO 3F BCS L720 ; LNMX>=FNTR
E6C1 C9 4F CMF HMAXCHR-1  ;FAST MAX CHARS?
E6C3 Fo 32 REQ L725 ; YES

E4CS AD 92 o2 LDA AUTODN ;AUTO SCROLL?
E4C8 Fo 03 BEQ L716 3 NO

E6CA 4C 67 E9 JMP L768 ;WHICH WAY?
E4CD :

E4CD A6 D6 L716  LDX TBLX

E6CF E@ 19 CFX #NLINES ;SCROLL DOWN?
E6D1 90 o7 BCC L721 s NO

E6D3 20 EA EB JSR 1.787 3 SCROLL UF

E6D4 C6 D6 DEC TBLX ;ADJUST CURRENT LINE H
E46DB A6 D6 LDX TBLX

E4DA 16 D9 L721 ASL. LDTRL,X ;WRAP THE LINE
E6DC 56 D9 LSR LDTR1,X

E6DE ES8 INX

E6DF BS D9 LDA LDTRL,X

E6EL 09 80 ORA #4$80

E6E3 95 D9 STA LDTR1,X

EGES ChA DEX

E6E6  AS DS LDA LNMX

E6E8 18 CLC

E6E? 69 28 ADC HLLEN

ESER 85 DS STA LNMX

E6ED BS D9 L723 LDA LDTRL, X ;FIRST LINE?
ESEF 30 03 BMI L703 ; YES

E6F1 CA DEX ;ELSE PACK 1
E6F2 D@ F9 BNE L723

E6F4 4C FO E9 L7063 JNF 1.BO4 ;MAKE SURE PNT IS RIGHT
E4F7 ;

E6F7 Cé6 D6 L725 DEC TELX

E6F9 20 7C EB JSR 1777

E4FC A9 00 L.DA #$00

E4FE 85 D3 STA FNTR ;FOINT TO 1ST BYTE
E700 60 L7720 RTS

E701 ;

E701 A6 D6 L719 LDX TBLX

E703 DO @6 BNE L742

E70S5 86 D3 STX FNTR

E707 48 FLA

E708 68 FLA

E709 DO 9D BENE L715

E£70B ;

E70B ChA 1.742 DEX

E70C 86 D6 STX TRLX

E70E 20 4C ES JSR 1689

E711 A4 DS LDY LNMX

£713 84 D3 STY FNTR

E715 60 RTS

E716 ;

E716 ;PRINT ROUTINE

E716 :

E716 48 L728  FHA



LOC

E717
E719
E71A
E71B
E71C
E71D
E71F
E721
E723
E725
E727
E724
E72C
E72E
E731
E733
E735
E737
E739
E73R
E73D
E73F
E742
E745
E747
E749
E74C
E74E
E750
E751
E753
E756
E759
E75C
E7SD
E7SF
E762
E763
E765
E766
E768
E769
E76P
E76C
E76E
E7&4F
E771
E773
E?775
E?777
E77A
E77C
E77E
E780
E£782
E785
E787
E789
L7880
E78D
E78F

CODE

85
8A
48
98
48
A9
85
A4
AS
16
4C
c9e
Do
4C
co
90
c9e
90
29
De

20
4
Ab

4C
c?o
De
98
Do
20
4C
20
a8
84
20
cs
e1
88
9?1
c8
e1
a8
91
c8
C4
Do
A9
?1
AD
?1
10
Ab
Fo
4C
9
ne
8%
ce
Do
20

D7

09
Do
D3
D7
03
D4
oD
3
91
20
19
60
94
DF
02
3F
84
93
D8
3
97
14
2E

06

73
Al

D3
24

D1
D1
F3
F3

DS
EF
20
D1

F3
4D
D4
03
97
12
02
c7
13

b6

E?7

E8

E6
Eb

Eé

E7
E7
E8

EA

02

E6

ES

LINE

L692

L.730

L732
L735

L736

L734

L738

L741

L746

L743

L7406

L7748

STA
XA
FHA
TYA
PHA
LDA
STA
LDY
L.DA
BFL
JnF
cnrF
BNE
JME
Chr
BCC
ChF
BCC
AND
BNE
AND
JSKR
JhP
1.DX
BEQ
JMF
CMF
BNE
TYA
BNE
JSR
JnF
JSR
DEY
STY
JSR
INY
I.DA
DEY
STA
INY
1.DA
DEY
STA
INY
CFY
BNE
1.DA
STA
LDA
STA
BFL
L.DX
RER
JnF
CMF
BNE
STA
CHF
BNE
JSR

DATA

H#$00
CRSW
FNTR
DATA
L692
L7593
Hs$0D
L7360
L7890
H$20
L736
H$460
L732
H$DF
L735
H$3F
L712
L761
INSRT
L734
L7237
H$14
L743

L738
L719
L746
L733

FNTR
1.811

(FNT), Y
(FNT), Y
(USER) , Y
(USER), Y

LNMX
L741
H$20
(FNT),Y
COLOR
(USER) , Y
1.755
QATSW
L7490
L7327
H$12
1.748
RVS
H$13
L749
Lé84

Kernal 139

;SFACE CHAR
;LOWER CASE?
;s NO
;YES, MAKE SCREEN LOWER
; ALWAYS

;DEC TRLX?

;FIX COLOUR FTRS
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Loc

E792
E794
E796
E797
E79A
E79C
E79D
E79F
E7A1
E7A3
E7A6
E7A8
E7AA
E7AD
E7AF
E781
E7R2
E7R3
E7R5
E7R6
E7E8
E7RA
E7eC
E7BE
E7CO
E7C2
E7C4
E7C6
E7C8
E7CB
E7CE
E7D1
E7D4
E7D4
E7D6
E7D8
E7DA
E7DC
E7DE
E7E0
E7E3
E7ES
E7E7
E7EA
E7EC
E7EE
E7F@
E7F2
E7F4
E7F6
E7F8
E7FA
E7FC
E7FE
£E800
E302
EBOS
K807
EgoA
[B421572)
EBOD

The Commodore 64 ROMs Revealed

CODE

Cc?
Do
c8
20
84
a8
C4
90
Cé
20
A9
84
4C
co
De
18
98
69
AB
E6
CS
99
Fo
Cé
E?
90
85
Do
20
4C
20
4C

1D
17

B3
D3

DS
09
Dé
7C
14
D3
AB
11
1D

E8

E8

E6

EB
Eé

> EB

EC

ES6

E8

5 E9

EA

LINE

L749

L7590
L754
L752

L756
L755
L747

L7460

L762

L7645

1.766

car
RNE
INY
JSR
STY
DEY
CcryY
RCC
DEC
JSR
LDY
STY
Jne
ChF
BNE
CLC
TYA
ADC
TAY
INC
ChF
BCC
BEQ
DEC
SEC
BCC
STA
BNE
JSKR
JnF
JSR
JnF

AND
CHr
BNE
L.DA
cme
BCC
JNF
cmr
BNE
JhF
L.DX
ENE
ChF
ENE
LDY
LDA
ChF
BNE
CFY
ENE
CFY
BEQ
JSK
LDY
JSR
DEY
LDA
INY

He1D
L7552

L782
FNTR

LNMX
L754
TRLX
L777
He00
FNTR
1715
He11
L747

HLLEN

TBLX
LNMX
L75@
L7560
TeLX
HLLEN
L7956
FNTR
L.751
L7772
L7271
L786 ;CHECK FOR A COLOUR
L8B30

H$7F

H$7F

1731

H$SE

H$20 ;FUNCTION KEY?
L759 ; YES

L713

H$0D

L760

L7890

arsw

1.764

H$14

L767

LNMX

(FNT), Y

H$20 ;SFACE CHAR
762

FNTR

L765

HMAXCHR - 1 .
L767 JEXIT IF LINE TOO LONG
L803 ;SCROLL DOWN 1
LNMX

L811

(FNT) Y
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LOC  CODE LINE

EBRE 91 D1 STA (FNT),Y
Eg16 88 DEY

ES11 PB1 F3 LDA (USER),Y
EB13 C8 INY

EBL4 91 F3 STA (USER),Y
EB16 88 DEY

EB17 C4 D3 CPY FNTR
EB19 DO EF PNE L766
EBLIE A9 20 LDA H$29
EBID 91 D1 STA (FNT),Y
EBLIF AD 86 @2 LDA COLOR
£822 91 F3 STA (USER),Y
E824 E6 D8 INC INSRT
EB26 4C AB E6 L769  JMF L71S
E829 A6 DB L767  LDX INSRT
EB2BR FO 05 PEQ L763
EB2D 09 4@ L764  DORA 4540
EB2F 4C 97 E6 JMF L737
EB32 9 11 L763  CMF H$1l
EB34 DO 16 PNE L773
E836 A6 Db LDX TELX
E838 Fe 37 PEQ L775
EB3A Cé6 D& DEC TBELX
E83C AS D3 1.DA FNTR
ES3E 38 SEC

EB3F EY 28 SBC HLLEN
EB41 90 04 BCC L770
EB43 85 D3 STA FNTR
EB45 10 2A BFL L775
EB47 20 6C ES L7706 JSR L6489
EB4A DO 25 BNE L775
EB4C C9 12 L773  CMF H$12
EB4E DO 04 BNE L771
E850 A9 00 LDA H$00
£852 85 C7 STA RVS

EBS4 C9 1D L771  CHMF H$1D
E856 D@ 12 BNE L776
EBS8 98 TYA

EB59 Fo 09 BEQ L774
EBSE 20 Al E8 JSR L733
EBSE 88 DEY

EGSF 84 D3 STY PNTR
EB61 4C AB E6 JMEL715
EB64 20 01 E7 L774  JSR L1719
EB67 4C AB E6 JNF LTS
EB6A C9 13 L776  CMF #$13
EB6C DO @6 BNE L772
EBGE 20 44 ES JSR L1221
E871 4C AB Eé L77%  JMF L715
ES74 09 BO L772  ORA #$80 ;MAKE IT UFFER CASE
E876 20 CB EB JSk L7858 ;TRY FOR COLOUR
EB79 4C 4F EC JNF L758
ES7C ;

EB7C 46 C9 L777  LSK LSXF
EB7L A& D6 LDX TRLX
EEB0 EB L727  INX

£881 E0 19 CFX MNLINES ;OFF ROTTON?
ES83 DO 03 BNE 1781 ;NO
E685 20 EA EB JSK L787 JTES, SCROLL
EBBE BS DY L781  LDA LDTRL,X ;DOUBLE LINE?

E88A 10 F4 BFL L7227 ;YES, SCROLL AGAIN
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Loc CODE LINE

EBBC 86 Dé STX TeLX
E8BE 4C 6C ES JMF 1489
EB91 A2 090 1.780 LDX #s00
E893 86 D8 STX INSRT
EB9S5 86 C7 STX RVS

EB97 86 D4 STX QTSW
EB?9 86 D3 STX FNTR
EB9PB 20 7C ES8 JSR L777
EBPE 4C AB Cé6 JHF L7185
E8A1L ;

EBA1 ;CHECK FOR A DECREMENT TELX
E8AL ;

EBAL A2 @2 L733 LDX #NWRAF
EBA3 A9 00 LDA H30Q0
EBAS CS D3 L744 CMF FNTR
EBA7 FO @7 REQ L783
EBA? 18 CLC

EBAA 69 28 ADC HLLEN
EBAC CA DEX

EBAD DO Fé BNE L744
EBAF 69 RTS

Egee :

EBP® C6 Dé L783 DEC TBLX
EBR2 49 RTS

EBR3 H

ESRJ ;CHECK FOR INCREMENT TBLX
EBE3 ;

EBR3I A2 @2 L782 LDX HNWRAP
EBRS A9 27 LDA HLLEN-1
EBR? CS D3 L718 CMF FNTR
EBE? FO 67 BEQ L785
ESPB 18 CLC

EBEC 69 28 ADC HLLEN
EBBE ChA DEX

EBRF DO Fé ENE L718
EBC1 49 RTS

EBC2 ;

EBC2 A6 D6 L7895 LDX TBLX
EBC4 FEO 19 CFX HNLINES
EBC4 FO 02 BEQ L.784
EBC8 E& D6 INC TRLX
EBCA 40 L784 RTS

EBCPE :

£8CR A2 OF L7846 LDX H$OF ;16 COLOURS
EBCD DD DA EB L757 CMP COLTAR, X
E8DO FO @4 EEQ L788
EBD2 CA DEX

ES8D3 10 F8 BFL L757
EBDS 60 RTS

EBD6 ;

E8D6 BE 86 02 1.788 STX COLOR ; CHANGE THE COLOUR
EBDY 60 RTS

EBDA s BLK,WHT RED,CYN,FRFL ,GRN,PLU, YEL
C8DA 90 COLTAR .BYT $90,%$05,$1C,$9F,$9C,$1L,$1F, 39E
E8DE 0S5

E8DC 10

EBDD  9F

EBDE 9C

E8DF  1FE

EBEQ 1IF

E8E1  9F



Loc

EBE2
EBE2
EBE2
EBE3
EBE4
EBES
EBES
EBE?
EBES
EBE?
EBEA
EBEA
EBEA
EBEA
EBEA
EBEA
EBEC
EBED
EBEF
EBFO
E8F2
EBF3
E8FS
EBF6
EBF 6
EBF6
E8F6
EBF8
ESFA
EBFC
ESFF
EF00
E?03
E905
E907
E90A
E?oC
EQOE
E911
E?13
E913
E916
£918
EF1A
E91C
E?1E
E920
E922
E924
E929
E?27
E929
E?2B
E92D
E92F
E?31
E?33
E?33
E?35
E?38
E?3A

CODE

81
95
96
97
98
99
94
98

AS
48
AS
48
AS
48
AS
48

A2
Ccé
Cé
CE
EB
20
EQ
ee
BD
85
RS

30

29
A2
BS

B4
10
09
95
E8
E®
Do
AS
09
a5
AS
10

Eé6
EE
A9
8n

AC
AD
AE
AF

FF
D6
c9
AS 02

Fo E9
18
oC
F1 EC
AC
DA
C8 E9
EC

FF E9
00
D?
7F
DA
02
890
D9

i8
EF
F1
80
F1
D?
c3

Dé
AS 02
7F
90 DC

Kernal

LINE

;ORNG , BRWN, LT.RED, DK .GRY
;MD.GRY,LT.GRN,LT.BLU,LT.GRY
.BYT $81,$95,$96,$97,4$98,$99,$9A, $9R

.END
.LIB K2

SCREEN SCROLL ROUTINE

e v e

787 LDA SaL
FHA
LDA SAH
FHA
LDA EAL
FHA
LDA EAH
FHA

SCROLL UF

[~ e we we

724 LDX WSFF

DEC TELX

DEC LSXP

DEC $02A5
L794  INX ;GOTO NEXT LINE
JSR 1804 ;FOINT TO ’TO’ LINE
CFX HNLINES-1 ;DONE?
BCS L791 ; YES
LDA $ECF1,X ;SETUP FROM FNTR
STA SAL
LDA LDTR1+1,X
JSK L8066 ;SCROLL THIS LINE UF 1
BMI L794

L791  JSR L726

LDX H$00 +SCROLL HI BYTE FOINTERS
L789  LDA LDTRL,X

AND H$7F

LDY LDTR1+1,X

BFL L793

ORA #$80
1.793  STA LDTR1,X

INX

CFX HNLINES-1

ENE 1789

LDA LDTR1+NLINES-1

ORA N$B0

STA LDTR1+NLINES-1

LDA LDTRL ;DOUBLE LINE?

BFL L724 1 YES, SCROLL AGAIN

INC TELX

INC $02A5

L.DA He7F ; CHECK FOR CONTROL KEY
§Ta COLM ;DROF LINE 2 ON PORT B

143
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Loc

E93D
E?40
E?42
E943
E949
EF48
E?49
E?48
E?4B
E?4D
E94E
E94F
E?51
E?52
E?54
E956
E?S6
E958
E9S8
E9G9
E?5SB
E?SC
E9SE
EQSF
E961
E?42
E964
E965
E965
E9467
E968
E?4A
E?6C
E96F
E9&F
E?71
E973
E97S
E978
E978
E97C
E97E
E761
E983
E984
£286
E987
E989
E?8A
Cy8C
E98D
LY8F
E990
E993
E996
£998
E99A
L?9D
E99F
LYAL
£9A4

The Commodore 64 ROMs Revealed

CODE

AD
ce
o8
A9
8D
28
Do

AO
EA
CA
Do
88
Do
84

Ab

68
85
68
85
68
85
68
85
69

Ab
E8
8BS
10
8E

EQ
Fo
90
20
AE
CA
Cé
4C
AS
48
AS
48
AS
48
AD
48

2
CA
20
EC
90
Fo
e
BS
20
30

o1
FB8

7F
00

oe
00

FC

F9
Cé

Dé

AF
AE
AD
AC

D6
D9
AS

18

AF
19

Fo
AS
(138
oC
EF
AC
D8
c8
E®

Dc

DC

E?
02

EC

E9

LINE

L7292

4
L796

L795

(803
L768

LDA
CAF
FHF
LDA
STA
FLP
ENE

LDY
NOF
DEX
BNE
DEY
BNE
aTY

LDX

FLA
STA
FLA
8TA
FLA
5TA
FLA
STA
RTS

LDX
INX
L.DA
RBFL
STX

ROWS

H$FB ;SLOW SCROLL KEY?(CONTROL)
;SAVE STATUS. RESTORE FORT P

H$7F ;FOR STOF KEY CHECK

CoLm

L796

H$00
;DELAY

L792

L7292
NDX ;CLEAR KEY QUEUE PUFFER

TELX

EAH
EAL
SAH
SAL

TELX

LLDTB1,X ;FIND LAST DISFLAY LINE
L7468 .
$02A5 ;FOUND IT

;GENERATE A NEW LINE

L722

L797

CFX
EEQ
ece
JSR
LDX
DEX
DEC
JnE
1.DA
FHA
LDA
FHA
L.DA
"HA
1.DA
FHA
L.DX
DEX
JSR
CFX
BCC
REQ
LDA
STA
L.DA
JSR
emI

BNLINES-1 ;IS ONE LINE FROM BOTTOM?
L7022 ;YES, CLEAR 1LAST

L722 s “NLINES, INSERT LINE
L787 ; SCROLL. EVERYTHING

$02A5

TRLX
L721
SAL

[s

SAH
EAL
EAH
HNLINES

1.604 ;SET UF TO ADDR

$02A%

L799

1799 sBRANCH I FINISHED
$ECEF, X ;SET FROM ADDR

SAL

i.DTR1-1,X

1.BOO ;SCROLL. THIS LINE DOWN
1.797



Loc

E9A8
E?A9
E9nB
E9AE
E9B@
E9R2
E9B4
E9B6
E9P8
E9BA
E9BC
E9ED
E9BF
E9C2
E?CS
E9C8
E?C8
E9C8
E9C8
E9C8
E9CA
E9LC
E?CF
E9D2
E9D4
E9Dé
E?D8
E9DA
E9DC
E9DD
E?DF
EYE®
E9EQ
EPE®
EPEQ
E9EQ
E?E3
E9ES
E?E?7
EQE9
EER
E9ED
EPEF
E9FQ
E9FQ
E9F®
E9F0
E9F3
E9FS
E9F7
E9F9
E9FC
E9FE
E9FF
E9FF
E9FF
E9FF
Efo1
EA04
EAO7
EAQ?

CODE

20

EC
90
BS
29
B4
10
09
95
CA
Do
AE
20

4C

29
oD
85
20
AQ
B1
91
B1
91
:1:]
10
-1

20
(=4
5]

85
AS
29
09
85
60

BD
5

BS
29
on
85
690

AQ
20
20
A9
91

FF
17
AS
oF
DA
7F
D9
02
80
DA

EC
AS
DA
o8

03
88
AD
EQ
27
AC
D1
AE
F3

FS

24
AaC
AE
AD
03
D8
AF

Fo
D1
D9
03
88
D2

27
Fe
24
20
D1

E9
(2]

Q2
Eé
E9

92

E9

EA

EC

£9
EA

Kernal
LINE

L799  JSR L726
LDX HNLINES-2

L798  CPX $02AS sDONE?
BCC LBOI } YES
LDA LDTB1+1,X
AND H$7F
LDY LDTE1,X ;WAS IT CONTINUED?
BFL LBO2 ; YES
ORA H$80

LB02  STA LDTB1+1,X
DEX
BNE L798

LBO1  LDX $02AS
JSR L721
JMP L795

3
;SCROLL LINE FROM SAL TO PNT
yAND COLOURS FROM EAL TO USER

Leoe AND H$03 ;CLEAR ANY GARBAGE

ORA HIBASE ;FUT IN HI ORDER BITS
STA SAH

JSR L8eS ;COLOUR TO & FROM ADDRS
LDY HLLEN-1

L790  LDA (SAL),Y
STA (FNT).Y
LDA (EAL),Y
STA (USER),Y
DEY
BFL L790
RTS

i
;D0 COLOUR TO AND FROM ADDRESSES
;AND CHARACTER TO AND FROM ADDRESSES

LBOS JSR 1.811
LDA SAL ; CHARACTER FROM
STA EaAL ;MAKE COLOUR FROM
LDA SAH
AND H$03
ORA H>CEmMCOL
STA EAH
RTS

(SET UF PNT FROM .X

1804 LDA S$ECFO,X
STA PNT
LDA LDTBL,X
AND H$03
OKA HIBASE
STA FNT+1
RTS

;CLEAR THE LINE POINTED TO BY .X

’
L726 LDY H$27
JSR 1.804 ;SET UF SCREEN FOINTER
JSK LB11 ;SET UP COLOUR FOINTER
1.683  LDA H$20 ;SPACE CHAR
STA (FNT),Y

145
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Loc

EAOR
EAQE
EAOF
EALQ
EA12
EAL3
EAL13
EAL13
EAL3
EALl4
EAlé
EALS
EALB
EALC
EALE
EA20
EA21
EAR23
EA24
EA24
EA24
EA28
EA2A
EA2C
EA2E
EA3®
EA31
EA31
EA31
EAZL
EAJ4
EA3é
EA38
EA3A
EAJC
EA3E
EA4Q
EA42
ER44
EA47
EA49
EA4PR
EA4D
EAAF
EAS2
EASA4
EAS?7
EASA
EASC
EASE
EAnsl
Ené3
EASS
EA67
EAL?
EA6R
EALD
EA6F
EA71
EA71
LEA73

The Commodore 64 ROMs Revealed

cobe LINE
20 DA E4 JSKR
EA NOP
88 DEY
10 FS BPL
60 RTS

;FUT A

’
AB 1.807 TAY
A9 o2 LDA
85 CD STA
20 24 EA JSR
98 TYA
A4 D3 L69S LDY
91 D1 STA
8A TXA
91 F3 STA
69 RTS
AS D1 LB811 L.DA
85 F3 STA
AS D2 L.DA
29 o3 AND
09 D8 ORA
85 F4 STA
60 RTS

r

; INTERRUFT

’
20 EA FF KEY JSKR
AS CC LDA
De 29 ENE
Cé Ch DEC
De 2& ENE
A9 14 LDA
S5 CD STA
A4 D3 LDY
46 CF LSK
AE 87 @2 LDX
B1 D1 L.DA
Bo 11 BCS
E6 CF INC
S CE STA
20 24 EA JSR
Bl F3 LDA
8D 87 @2 STA
AE 86 02 LDX
AS CE LDA
49 80 L745 EOR
20 1C EA JSR
AS 01 LBle LDA
29 10 AND
Fo oA BEQ
AD 00 1.DY
84 CO STy
AS 01 1.DA
09 20 ORA
Do o8 BNE
nS co L8069 L.DA
Do @64 ENE

L67%

L6683

CHAR ON THE SCREEN

;SAVE CHAR

HeO2

BLNCT ;BLINK CURSOR

1811 ;SET COLOUR FTR
;sRESTORE COLOUR

PNTK ;GET COLUMN

(FNT), Y ;CHAR TO SCREEN

(USER),Y ;COLOUR TO SCREEN

FNT ; GENERATE COLOUR FTR

USER

FNT+1

H$03

H-CEMCOL ;64 COLOUR RAM

USER+1

ROUTINE FOR CLOCK ETC

L71 sUFDATE JIFFY CLOCK
BLNSW ;BLINKING CURSOR?
LB10 ;NO

BLNCT ;TINE TO BLINKT

1810 ;NO

W14 JRESET BLINK COUNTER
BLNCT

PNTR ;CURSOR FOSITION
PLNON ;CARRY SET IF ORIG CHAR
GDCOL. ;GET CHAR ORIG COLOUR
(FNT), Y ;GET CHAR

L745 sNOT NEEDED

PLNON ;SET TO 1

GDBLN ;SAVE ORIG CHAR

LB11

(USER),Y  ;GEYT ORIG COLOUR
GDCOL $SAVE IT

COLOR ;BLINK IN THIS COLOUR
GDBLN JWITH ORIG CHAR

nsae JBLINK IT

1695 ;DISFLAY IT

$01 JGET CASSETTE SWITCH
#e1e {SWITCH DOWN?

1.809 JYES

100

CASt ;CASSETTE OFF SWITCH
$01

H$20

LB12 ;MOTOR IS OFF

CASt

L8313



Loc

EA7S
EA77
EA79
EA7B
EA7E
EAB1
EAB2
EA83
EAB4
EABS
EABS
EA87
EAB7
EA87
EA87
EA89?
EABC
EABE
EA96
EA93
EA%6
EA98
EAZA
EA9B
EAYD
EA9F
EAAL
EAAJ
EAAS
EANE
EAAA
EAABR
EAAE
EAB1
EAR3
EAR4
EARS
EAR7
EAEQ
EAEB
EARD
EABF
EACT
EAC4
EAC?7
EACY
EACE
EACC
EACD
EACF
EAD1
EAD2
EAD4
EADS
EAD6
EAD7
EADA
LADC
EADD
EALO
EAE2

CODE

AS
29
85
20
AD
68
AB
48
AA
68
40

A9
8D
Ad
84
8D
AE
E®
Fo
A8
(1%4
85
A9
85
A9

A2
48
AD
(W)
Do
4A
BO
48
B1
ce
RO
ce
Fe
oD
an
10
84
68
c8
co
BO
CA
De
i8
68

8D
Do
68
6C
A4
B1

o1
1F
o1
87
eD

00
8D
40
cB
00
01
FF
61

81
FS

Fé
FE
00
o8

01
F8
14

FS
05
oC
03
©8
a8Db
)]

2
&

ce
41
oe

DF

00
cc

8F
CR
FS

EA
DC

DC
bc

DC

1]
DC

)
<

02

DC

2
<

LINE

L812
L813

LDA
AND
STA
JSR
LDA
FLA
TAY
FLA
TAX
FLA
RTI

$01
HS$L1F
$e1
LB14
D1ICR

Kernal

; TURN MOTOR OFF
; SCAN KEYBOARD

;CLEAR INTERRUFT FLAG
;RESTORE REGISTERS

;EXIT FROM IRQ ROUTINES

j#%# 2% xGENERAL KEYBOARD SCANxx%%

H
LB814

L8133
LB823

L817

1.822
LB19
L8290

L818

L821

LDA
STA
LDY
STY
STA
LDX
CFX
BEQ
TAY
L.DA
STA
LDA
STA
LDA
STA
LDX
FHA
LDA
CHF
BNE
LSR
BCS
FHA
LDA
CMF
R2CS
CMF
BEGQ
ORA
STA
BFL
STY
FlL.A
INT
CPY
BCS
DEX
BENE
SEC
FLA
ROL
GTA
BENE
FLA
JMF
LDY
LDA

Hs00
SHFLAG
H640
SFDX
coLm
ROWS
HSFF
L824

H$81
KEYTAR
H$ER
KEYTAB+1
H$FE
coLm
hso8

ROWS
ROWS
L823
A

L820

(KEYTAR) , Y
H$05

L.g22

H$o02

1822
SHFLAG
SHFLAG
LB19

SFDX

He4l
L818

L8117

A
coLn
L81S

($028F)
SFDX
(KEYTAR) ,Y

;LAST KEY INDEX
;NULL KEY FOUND
;RAISE ALL LINES
;CHECK FOR A KEY DOWN
;KEYS DOWN?

: NONE

;SET INDIRECT KEYSCAN
; TABLE
;START WITH 18T COLUMN

;8 ROW KEYBOARD

; DEBOUNCE KEYBOARD

;LOOK FOR KEYDOWN
; NONE

;GET CHAR CODE
;NOT SPECIAL KEY

iSTOF KEY?
; (ES

;PUT SHIFT RIT IN FLAG BYTE

;SAVE KEY NUMBER

; FINISHED

;NEXT COLUMN
; ALWAYS

;EVALUATE SHIFT FUNCTIONS
;GET KEY INDEX
;BET CHAR CODE

147
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LocC

EAE4
EAES
EAE?7
EAE?
EAEB
EAEE
EAFQ
EAF2
EAFS
EAF7
EAF9
EAFB
EAFD
EAFF
ERO1
ERO3
EROS
ERO7
ERo?
EROR
ELZOD
ER10
ER12
ERLS
ER17
EB1A
EBLIC
ERIE
ER21
ER23
ER24
ER26
ER28
ER2A
LEB2D
ER30
ER32
ER34
EBR3Y
ER37
ER3A
ER3C
EL3F
ER40
ER42
ER44
ER47
ER48
ER48
ER48
ER48
ER4R
EE4D
ER4F
LRS2
ERS4
ERS7
ERG?
ERSC
ERSE
EB61

The Commodore 64 ROMs Revealed

CODE

AA
C4
Feo
Ao
8C
Do
29
2C
3o
70
ce
Fo
co
Fo
[
Fo
co
Fo
c9
De
AC
Fo
CE
Do
CE
Do
AQ
8c
A4
88
10
A4
84
AC
8c
EQ
Fo
8A
Ab
EC
Ro
9D
ES8
86
A9
8D
60

AD
ce
Do
coD
Fe
ab
30
AD
49
8D
4C

CS
07
10
8C
36

8A
16
49
7F
29
14
(1
20
o8
1D
04
11
35
a8c
05
ac
2B
8e
26
04
8p.
cé

1c
Ce
cs
8D
8E
FF
0E

Cé
89
06
77

Cé
7F
00

8D
03
15
8E
EE
91
1D
18
02
18
76

02

Dc

LINE

L832

L824

L816

L8228

SHIFT

U we we e

HFLOG

TAX
CPY
BEQ
LDY
STY
ENE
AND
BIT
emI
BVS
cnpP
BER
CAF
BEQ
cor
BEQ
cnp
BEQ
Cmr
BNE
LDY
BER
DEC
ENE
DEC
ENE
LDY
8Ty
LoY
DEY
BFL
LDY
STY
LDY
STY
CFX
BEQ
XA
LDX
CFX
BCS
STA
INX
STX
LDA
STA
RTS

LSTX
1832
Hs10
DELAY
1.828
W$7F
RPTFLG
L81S
1825
H$7F
L828
Hé14
1816
H$20
LB816
H$1D
1.816
H$11
L825
DELAY
1.826
DELAY
1825
KOUNT
L8225
H$04
KOUNT
NDX

L.825
SFDX
LETX
SHFLLAG
LSTSHF
HS$FF
1823

NDX
XnAX
L8225
KEYD, X

NDX
H$7F
coLnm

LOGIC

LDA
cnr
BNE
Cnhr
BEQ
1.DA
enI
LDA
EOK
STah
JNP

SHFLAG
H$03

1.827
LSTSHF
1.825

MODE

LB31
VICREG+24
H3$02
VICREG+24
LB831

;SAVE THE CHAR
;SAME AS LAST?
;YES
;NO, RESET DELAY
;BEFORE REPEAT
s ALWAYS

sUNSHIFT IT
;REFEAT DISABLE?
;YES

;NO KEYS?

;YES, GET OUT
s INSRT/DEL?
; YES, REFEAT
sSFACE?T
; YES
;CRSR LEFT/RIGHT?
; YES

;CRSR UF/DOWN?
;NO, EXIT

;TIME TO REFEAT?
L YES

;NEXT REPEAT?
; NO
;YCS, RESET CTR

;NO REFEAT IF QUEUE FULL

;GET INDEX OF KEY
;SAVE TO KEY FOUND
;UFDATE SHIFT STATUS

sNULL OR NO KEY?

SYES

(NEED X A4S INDEX

;GET # CHARS IN KEY QUEUE
(BUFFER FULL?

;YES, NO MORE INSERT

;FUT IN KEY QUEUE

;NO IN KEY QUEUE
;SETUF FOR STOF KEY SENSE



Loc

ER64
ERSS
ER&7
ER49
ER&E
ER6C
ER.6F
ER71
ER74
ER76
EB79
ER79
ER79
EB7E
EB7D
EB7F
ERB81
ER81
ER81
ERB1
ER82
ER83
ERB4
ER83
EBBS
ER87
EPR88
ER89
ER89
ER8A
ER8R
ER8C
ER8BD
ERBE
ERBF
ER90
ER91
ER91
ER92
ER%3
ER94
ER95
EBY6
ER97
ER98
ER99
ER99
ER9A
ER9R
ERYC
EB9D
ERYE
ER9F
ERAO
ERAL
EPAL
EBA2
ERAJ
ERN4
ERAS
ERAG

CODE

oA
c9
90
AP

BD

<
<

eDd
85
4C

81
c2
03

14
en
1D
88
85
86
87

33
57
41
34
SA
53
45
o1

35

92

44
36
43
46
54
58

37
59
47
38
42

48
59

513

39
49
4f
z

4D
4P

o8
ez
06

79
FS
7A
Fé
Lo

EB
EPR
EA

LINE

L.827

L829

LB831

MODE 1

ASL
cmr
BCC
LDA
TAX
LDA
STA
L.DA
STA
JnrE
-END
LIe
-WOR
. WOR
-WOR
.WOR

A

H$08
1.829
H$06

$ERT9, X
KEYTAR
$EB7A, X
KEYTAB+1
L821

K3
MODE1
MODER
MoNeE3
CONTRL

Kernal

; KEYROARD MODE
; DISFATCH

;CONTROL KEYS

;DEL ,RETURN,RT CRSK,F7,F1,F3,FS, CRSK DWN
BYT $14,%0D,61D,$88,$85,$86,$87,$11

:3,W,A,4,Z,5,E,L.SHIFT

LBYT $33,$57,%41,$34, 950,853, 445,901

17,Y,6,8,B H,U,V
LBYT $37,$59,847 %38, $42,$48,$55,$56

19,1,0,0,M,K,0,N
CBYT $39,$49,%40,$30, 64D, $41, 541, $4E

T
14 r
$35,852, %44, $36,$43,%$46,%54,958

149
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1.oC

EBA7
ERAB
EBA?
EBA?
ERBAA
EBAB
EBAC
EBAD
EBAE
EBAF
EREO
EBR1
EBR1
ERR2
EBB3J
EBR4
EBBS
EBRS
EBB?7
EBES
EBR?
ERB?
EBRA
EREB
EBEC
EEBD
EBRE
EBBF
EBCO
EBC1
ERC2
ERC2
ERC2
ERC3
EBC4
EBCS
EBCS
ERC?
EBC8
EBCY
EECA
EBCA
ERCP
ERCC
EBCD
EECE
EBCF
EBDO
EED1
EBD2
EBeD2
ERD3
EBD4
EEDS
EBDS6
ERD?7
EEDS
EED?
ERDA
EBDA
EEDE

The Commodore 64 ROMs Revealed
CODE LINE

4F
4E
28 BYT §:
50
4C
20
2€
24
40
2c

$50 $4C, $2D,$2E,$3A,$40,%2C

;£.%,; HOME  R.SHIFT,=,4,/
5C .BYT $5C,$2A,$3B,$13,%01,$3D, $5E, $2F
24
3B
13
o1
30
SE
2F

;1,€,CTRL,2,SFACE ,CBM KEY,Q,STOF

3 BYT $31,$5F, 904,532, $20,402,%51,$03
5F

04

32

20

02

51

03

FF LBYT $FF ;END OF TABLE NULL

MODE2

;SHIFTED  DEL,CR,RIGHT,F7,F1,F3,F5,DWN
94 LBYT $94,$8D,$9D,$8C, $89, $8A, $8P,$91
8D
9D
8C
89
8h
88
91

(SHIFTED  3,U,A,4,Z,S,E,L.SHIFT
23 LBYT $23,$D7,3C1,$24,$DA,$D3,$C5, $01
D7
c1
24
DA
D3
s
01

;SHIFTED  5,R,D,6,C,F,T,X
25 LBYT $25,4D2,$C4,$26,%C3,$C6,$D4,$D8

;SHIFTED  7,Y,6,8,B,H,U,V
27 LBYT $27,$D9,$C7,$20,%C2,$C8, $D5, $D6
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LOC  CODE LINE

ERDC €7
EBDD 28

ERDE C2

ERDF €8

EBE® DS

ERE1 Dé

ERE2 ;SHIFTED  9,1,4,0,M,K,0,N

ERE2 29 .BYT $29,8C9,$CA,$30,5CD,$CB, $CF, $CE
ERE3 C9

EBE4 CA

ERES 30

EBE6 CD

ERE7 CB

EREB CF

ERE9 CE

EREA ;SHIFTED  +,F,L,-,.,:,&,,

EBEA DB .BYT $DB,$D0,$CC,$DD, $3E, $50, $BA, $3C
ECER D@

EREC CC

ERED DD

EBEE 3E

EREF SB

EBF@ BA

EBF1  3C

EBF2 ;SHIFTED  £,%,; ,HOME,R.SHIFT,=,4,/

EBF2 A9 BYT $A9,$C0,$5D,$93,$01,%3D, $DE, $3F
ERF3 €O

EBF4 S0

ERFS 93

EBF4 @1

ERF7 3D

ERF8 DE

ERF9  3F

ERFA ;SHIFTED  1,¢,CTRL,2,SFACE,CBM KEY,Q,STOF
EBFA 21 LBYT $21,85F,$04,$22, $40,$02,5D1,$83
EBFB  SF

ERFC 04

ERFD 22

EBFE A0

ERFF @2

ECe@ DI

ECel 83

ECe2 FF LBYT $FF ;END OF TABLE NULL
ECO3 MODE3

ECO3 ;LOGO AND  DEL,CK,RIGHT,F7,F1,F3,FS,DUN
ECO3 94 LBYT $94,$8D,$9D, $8C, $89,$8A, $8B,$91
ECe4 8D

ECOS 9D

ECO6 8C

ECO7 89

ECO8 Ba

ECe9 8B

ECOA 91

ECor ;LOGO AND  3(LT.RED),W,A, 4(DK.GRY),Z,S,E,L.SHIFT
ECOR 96 LBYT $96,$DR3, %R0, 597, $AD, $AE, $E1, $01
ECOC PR3

ECOD RO

ECOE 97

ECOF  AD

EC10  AE

EC11 Pl
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L.oc CODE LINE

EC12 ol

EC13 ;LOGO AND  S(MD.GRY),R,D,6(LT.GRN),C,F,T,X
EC13 98 LBYT $98,6B2,8AC, $99, $BC, $BP, $A3, $BD
EC14 B2

EC15 AC

EC16 99

EC17 BC

EC18 BB

EC19 A3

EC1A BD

EC1B ;LOGO AND  7(LT.PLU),Y,G,B(LT.GRY),B,H,U,V
ECIB  9A LBYT $9A,6B7,%AS,$9B, 8BF, $B4, $B8, $PE
ECIC B7

ECID AS

ECIE 98

ECIF BF

EC20 B4

EC21 B8

EC22 BE

EC23 ;LOGD AND 9
EC23 29 BYT ¢
EC24 A2

EC25 BS

EC26 30

EC27 A7

EC28 Al

EC29 B9

EC2A  AA

EC2e ;LOGO AND  +,F,L,

EC2B A6 .BYT $A6. $AF $66. $Dl ,$3E,$58, $A4, $3C

EC2C AF

EC2D B6

EC2E DC

EC2F  3E

EC30 5P

EC31 A4

EC32 3C

EC33 ;LOGO AND  £,%,; HOME R.SHIFT,= 4,/

EC33 A8 .BYT $A8,$DF,$5D,$93,%01,$3D, $DE, $3F

EC34 DF

EC35 5D

EC36 93

EC37 ol

EC38 3D

EC39 DE

EC3A  3F

EC3P ;LOGO AND  1(ORNG),¢,CTRL,2(BRWN),SFACE, ,Q, STOF
EC3E 81 LBYT $81,%$5F,$04,$95, $A0, $02, $AR, $83

EC3C SF

EC3D 04

ECIE 95

EC3F Ao

EC40 o2

EC41 AR

EC42 83

EC43  FF LBYT $FF JEND OF TABLE NULL

EC44 ;

EC44 C9 OF L8B30  CHF H$OE JLOWER CASE?

EC46 DO 07 BNE L1758 ; NOJ

EC48 AD 18 Do LDA VICREG+24 ;SE1 LOWER

EC4R 09 02 ORA H$02

$A7,5A1,$B9, $AA



L.oc

EC4D
EC4F
ECS1
ECS3
ECS6
ECS8
ECSR
ECSE
ECSE
EC40
EC62
EC64
EC67
EC49
EC64P
EC4D
EC4F
EC72
EC7S
EC?78
EC78
EC78
EC79
EC7A
EC7B
EC7C
EC7D
EC7E
EC7F
EC8@
EC89
EC81
EC82
EC83
EC84
EC8S
EC864
EC87
ECB8
EC88
ECB?
ECBA
EC8P
EC8C
EC8D
EC8E
ECBF
EC99
EC99
EC?1
EC92
EC93
EC94
EC?S
EC96
EC?7
EC98
EC98
EC?9
EC9A
ECYE

cook

Do
c9
Do
AD
29
8D
4C

ce
Do
A9
oD
30
ce
Do
A?
20
8D
4C

FF
FF
FF
FF
FF
FF
FF
FF

1C
17
01
9F
1A
13
03
FF

9C
12
04
1E
03
06
14
18

1F
19
07
E
02
o8
15

16

12
@9
0A
92

09
8E
(]3]
18
FD
18
AB

(23]
07
80
?1
09
099
EE
7F
21

AB

Do

Do
Eé

02
92
Eé

L779
H$8E
L.837
VICREG+24
HSFD
VICREG+24
L715

Hgos
LB34
H$80
MODE
1.83%
Hs09
1.833
H$7F
MODE
MODE
L715

Kernal

;ALWAYS
;UFFER CASE?
;NO

;SET LOUWER
;STORE IT

;LOCK CASE TOGGLE?
s NO
;SET LOCK SWITCH

ALWAYS
;UNLOCK CASE TOGGLE?
sND

JUNSET LOCK SWITCH

;STORE IT

.BYT $FF ,8FF $FF oFF ,$FF,$FF 6FF ,SFF

LINE
BNE

L758  CAP
BNE
LDA
AND

L779  STA

L833  JAF

Le37  cnF
BNE
LDA
ORA
BMI

L834  ChF
ENE
LDA
AND

L835  STA
JMF

CONTRL

;"""’

; CONTROL

; CONTROL

s CONTROL.

; CONTROL

3(RED),W,A,4(CYN),Z,S(HOME) ,E(WHT),
LBYT $1C,$17,%01,$9F,81A,$13,$05, $FF

S(PUR) ,R(RVS) ,D, 6¢GRN),C,F,T(DEL),X
LBYT $9C,$12,%04,31E,$03,$06,%14,418

7(BLU),Y,G,8(YEL) B, H(LOCK) U,V
LBYT $1F,$19,807,$9E,$02,%08,%15,$16

153

P(RVS) , IC(UNL) ,J,00FF) ,M(CR) ,K,D,NC(LOW)
BYT $12,$09,%00,992,%0D, %08, $017, $0C
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Loc

EC9C
EC9D
EC?E
EC9F
ECA®
ECA®
ECAL
ECA2
ECA3
ECA4
ECADS
ECA6
ECA7
ECAB
ECAS8
ECA9
ECAA
ECAR
ECAC
ECAD
ECAE
ECAF
ECRO
ECE®
ECR1
ECR2
ECE3
ECB4
ECES
ECR6
ECE?7
ECEB
ECR9
ECR?
ECR?
ECR?
ECRA
ECER
ECBC
ECED
CCBE
ECBF
ECCo
ECC1
ECC2
ECC3
ECC4
ECCS
ECCéH
ECC7
ECCB
ECC?
ECCA
ECCPR
ECCC
ECCD
ECCE
ECCF
ECD®
ECD1
ECD2

The Commodore 64 ROMs Revealed

CODE LINE

oD
ep
oF
oF

;CONTROL.  ,F,L,,,:,®2,
FF .BYT $FF,$10,%0C,$FF,$FF,$1P,$00, $FF
10
ec
FF
FF
1e
00
FF

;CONTROL  £(RED), ,;, (RIGHT),, ,=(BLU), 4 (GRN)
iC CBYT $1C,$FF,$1D,$FF, ¢FF,$1F, $1E, $FF
FF
10
FF
FF
1F
1E
FF

’

;CONTROL  1(BLK),F, ,2(WHT),, , Q(DWN),

9@ BYT $90,$06,8$FF,$05, $FF ,$FF,$11,$FF
06

FF

05

FF

FF

11

FF

FF .BYT $FF {END OF TABLE NULL

; INITIAL VIC CHIF SETTINGS

00 LBYT $00,$00,$00,500,$00,$00,$00,$00
00

00

00

00

00

Y

00

00 .BYT $00,300,$00,$00,$00,$00,$00,$00
00

00

00

00

00

00

00

00 .BYT $00,$9P,$37,$00,4$00,300,$08,$00
9B

37

00

00

00

08

00

14 LBYT $14,30F,$00,$00,300,$00,$00,$00
oF
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LOC  CODE LINE
ECD3 00

ECD4 00

ECDS 00

ECD6 00

ECD7 00

ECDS @0

ECD? ©OF LBYT LTBLUE,PLUE,$01,$02,6$03,$04, 400,401
ECDA 06

ECDR o1

ECDC @2

ECDD 03

ECDE 04

ECDF 09

ECE® ol

ECE1 o2 LBYT $02,$03,$04,$05,$06,$07

ECE2 03

ECE3 04

ECE4 05

ECES 06

ECE6 @7

ECE7 ;

ECE? ;SHIFT STOF KEY

ECE7 ;

ECE7 4C 4F .BYT ’LOAD’,$D

ECER oD

ECEC 52 55 4E LBYT "RUN’,$D

ECEF oD

ECF@ ;

ECF@ ;SCREEN LINES LO BYTE TABLE

ECFO ;

ECFO 00 LBYT $00,$28,$50,$70,$A0,$C8,$F0,$18
ECF1 28

ECF2 S50

ECF3 78

ECF4 A0

ECFS C8

ECF6 FO

ECF7 18

ECF8 40 LBYT $40,$68,$90,$R8,$E0,$08,$30,458
ECF9 68

ECFA 90

ECFE P8

ECFC EO

ECFD @8

ECFE 30

ECFF 58

EDO® B0 .BYT $80,%A8,$D0,$F8,$20,$48,$70,$98
EDO1  AB

EDO2 DO

EDe3 F8

EDO4 20

EDOS 48

EDO6 70

ED67 98

EDO8 Ce LBYT $C@

ED@Y .END

EDOY LLIB K4

ED@9 R AR R R R R R R R R R
EDO9 ; *COMMAND SERIAL BUS TO TALK.

ED@Y ; *THE ACCUMULATOR MUST BE LOADED WITH THE

ED®9 ; *DEVICE NUMBER THAT YOU WISH TO TALK.
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Loc CODE LINE

ED@9 IR EEEE BRI R F R R R R R s R R R R 1
EDO9? @9 46 1.836 ORA H$40 ;MAKE ADDR TALK
EDOR 2C BYT $2C 3SKIF NEXT COMMAND
EDOC R R R R T T
EDOC ; *COMMAND SERIAL BUS TO LISTEN.

EDOC ;¥T0 USE THIS ROUTINE, THE ACCUMULATOR mMUST
EDOC ;*FIRST BE LOADED WITH THE DEVICE NUMPER THAT
EDOC ;#YOU WISH TO LISTEN (RECEIVE DATA).

EDOC R R IR E R R RS R PR B R R PP R
EDOC 09 20 LY66 ORA H$20 ;MAKE ADDR LISTEN
EDOE 20 A4 FO JSR L921 ;FROTECT FROM RS323 NMI
ED11 48 L9980 FHA

ED12 24 94 BIT C3FO ;CHAR IN BUFFER?
ED14 10 @A BFL LB64 ;NO

ED16 :

ED16 ;s SEND BPUFFERED CHAR

ED16 :

ED16 38 SEC ;SET EOI FLAG

ED17 646 A3 ROR R2D2

ED1? 20 40 ED JSR 1859 s SEND LAST CHAR
EDIC 46 94 LSR C3F0 ;BUFFER CLEAR

EDIE 46 A3 I.SR R2D2 ;CLEAR EOI FLAG
ED2® 48 LB64 FLA ;s TALK/LISTEN ADDR
ED21 85 95 STA BSOUR

ED23 78 SEI

ED24 20 97 EE JSR L.B44

ED27 C9 3F CMF H$3F sCLKHI ONLY ON UNLISTEN
ED29 D@ 03 PNE L839

ED2B 20 85 EE JSR L8795

ED2E AD 096 DD L839 LDA D2DFA ;ASSERT ATTENTION
ED31 09 o8 ORA H$28

ED33 8D 006 DD STA D2DFA

ED36 H

ED36 78 LB42 SEX

ED37? 20 8E EE JSR L1843 ;SET CLOCK LINE LOW
ED3A 20 97 EE JSR L.B44

ED3D 20 B3 EE JSR L8464 sDELAY 1 NS

ED49® 78 L8559 SEI ;DISARLE IRQ

ED41 20 97 EE JSR L8444 ;MAKE SURE DATA 1S RELEASED
ED44 20 A9 EE JSR 1854 sDATA SHOULD PE LOW
ED47 RO 64 RCS L8Y4

ED49 20 85 EE JSR L8775 ;CLOCK LLINE HI

ED4C 24 AJ RIT R2D2 ;EOI FLAG TEST

ED4E 10 0A BFL 1.850

ENSe ;DO EOIX

EDSO 20 A9 EE L8490 JSR 1.B54 sWAIT FOR DATA HI
EDS3 90 FR RCC L840

EDSS 20 A9 EE LB49 JSR L8554 sWAIT FOR DATA LO
EDS8 8o FR BCS L.849

EDSA 20 A9 EE L850 JSR L8554 ;WAIT FOR DATA HI
ED3ID 90 FR RCC L850

EDSF 20 8E EE JSR L.843 ;SET CLOCK LO

ED&62 ;

ED&2 ;SET TO SEND DATA

EDS2 ;

ED62 N9 o8 I.DA #$08 ;COUNT 8 RITS

EDé&4 87 NS STA COUNT

ED66 AD @0 DD 1.848 LDA D2DPA ;DEROUNCE BUS

ED6? CD @0 DD ChP D2DFA

ED&6C DO F8 BNE L848

EDGE 0A ASL A



ED&F
ED71
ED73
ED7S
ED78
ED7A
ED7D
EDBO
EDB1
EDB2
EDB3
ED84
ED87
ED8?
EDBR
EDBE
ED?9
ED92
ED94
ED97
ED?9
ED9C
ED9F
EDA2
EDA4
EDA6
EDA9Y
EDAR
EDAC
EDAD
EDAF
EDRO
EDR2
EDBS
EDB6
EDR?
EDE.9
EDR9
EDE?
EDR?
EDE?
EDB9
EDER
EDRE
EDRE
EDRE
EDEE
EDC1
EDC3
EDCé
EDC?
EDC?
EDC?
EDC?
EDC?7
EDC?
EDC7
EDCY
EDCC
EDCC
EDCC

CGDE

3F
25
05
AQ
03
?7
85

00
DF
10
00

D4
Q4
07
19
oF
oD
oD
02
oA
A9
F4

89

03

4A

95
36

95
36

EE

CE
EE

DD

DD

DC

DC
nc
)%

EE

FE

ED

DD

DD

ED

Kernal

LINE

BCC LB47 1DATA MUST PE HI
ROR R.SOUR sNEXT BLV INTO CARRY
BCS 1851
JSR L841
PNE L8S53
L851  JSR LB44
L8S3  JSK LB7S ;CLOCK HI
NOF
NOF
NOF
NOF
LDA D2DFA
AND H$DF ;DATA HI
ORA H310 ;CLOCK LO
STA D2DFA
DEC COUNT
PNE 1848
LDA H$04 ;SET TIMER FOR 1 MS
STA D1TPH
LDA H$19
STA DICRP
LDA D1ICK
L855  LDA D1ICR
AND H$02
ENE L847
JSK LB54
BCS LBSS
CLI ;ENABLE IRQ
RTS
L856  LDA H$80
.BYT $2C
847  LDA H$03
L852  JSK L1217

;DEVICE NOT FRESENT

;FRAMING ERROR
+SEND MESSAGE

CLI ;ENARBLE IRQ
cLc
BCC L1004 ;ALWAYS

.64*&‘4¢¢¢,4*»“4’¢*¢<0»*‘?o~+*30” LR
,*SEND SECONDARY ADDRESS AFTER LISTEN.
;#THIS ROUTINE IS USED TO SEND A SECONDARY
;#ADDRESS AFTER A CALL TO THE LISTEN COMMAND.
-¢¢+¢Q¢¢o*»w*#4oo¢4+¢4w¢¢w*¢*w**>++¢*#¢4+
L871 STA BSOUR ;RUFFER CHAR

JSR LB42 ;SEND IT

sRELEASE ATTENTION

’
L983 L.DA D2DFA

AND HeF7

STa D2DFA ; RELEASE

RTS
R R R R R Ty
;%8END TALK 6n.
3 #THIS ROUTINE IS USED TO SEND A SECONDARY
*hDDR[S FO A DEVICE THAT HAS ALREADY REEN

PR R R R R R R R R TR R S R R e

s nieooua \BUFFER CHAR
ISR LB42 SSEND S

;SHIFT QUER TO LISTENER

167
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LocC

EDCC
EDCD
EDDO
EDD3
EDDéS
EDD?
EDDR
EDDC
EDDD
EDDD
EDDD
EDDD
EDDF
EDE1L
EDE2
EDE4
EDE6
EDE6
EDE?7
EDEA
EDER
EDED
EDEE
EDEF
EDEF
EDEF
EDEF
EDEF
LDEF
EDEF
EDIF¢
EDF3
EDF &
EDF8
EDFB
EDFD
EDFE
EDFE
LDFE
EDFE
EDFE
EDFE
EDFE
EE0O
EEQJ
EEQ3
[CEO3
EEQ3
EEQS
EEQ6
EEQ6
EEQ6
LEQ?7
EEQ9
EEQA
EEOC
EEOD
EE10
ECL3
EEL3
EEL3

The Commodore 64 ROMs Revealed

CODE

78
20
20
20
20
30
a8
60

24
30
38
66
Do

48
20
68
85
i8
60

78
20
AD
09
8D
A9

2C

A9
20

8A
A2
CA
Do
HA
20
4C

Ao
BE
85
A?
Fe

P4
(' }+]
?4

85

49

8k
00
U43]
00

3F

BE

0A
FD

85

97

EE
ED
EE
EE

ED

EE
DD

DD

ED

ED

LINE
L970  SEI ;DISARLE IRQ
JSK LB41 ;DATA LINE LO
JSR L983
JSK L8795 ;CLOCK LINE HI
L968  JSK L854 ;MAIT FOR CLOCK LO
PMI L9648
cLI ; DONE
RTS

BUFFERED OUTFUT TO SERIAL RUS

e v we

861 BIT C3FO ;BUFFERED CHAR?

BMI L949 ;YES, SEND LAST
SEC iND
ROR C3F0 ;SET RUFFERED CHAR FLAG
BNE L8642 1 ALWAYS
L949  FHA 1SAVE CURRENT CHAR
JSK L8359 ;SEND LAST CHAR
FLA ;RESTORE CURRENT
LB42  STA BSOUR ;RUFFER IT
cLe ;600D EXIT
RTS

v~-¥-¢-¢b*ooo)#b%*o‘SQQO#0*#0-&-&0#,*»*44o»ooo-
-*SIND UNTALK.
v*THIS ROUTINE SENDS AN "UNTALK’ TO THE SERIAL
;#BUS. IT WILL TELL ALL DEVICES IN TALK
;#MODE TO STOF TALKING (SENDING DATA).
LB863 SEI

JSR L843

LDA D2DFA ;FULL ATN

ORA H$08

STA D2DFA

LDA H$SF ;sUNTALK

SBYT $2C vSI’IF NEY1 COMMAND
;*4—0—-&-’-‘-’«0#-& FREELEEERERN LR L L
; #SEND UNLISTEN.
;*THIS ROUTINE SENDS AN "UNLISTEMN' TO
;#THE SERIAL PUS. IT WILL TELL ALL DEVICES
;*IN LISTEN MODE TO STOF LISTENING.
H R R R R
L1006 LDA H$3F ;UNLISTEN COMMAND

JSR 1.980 ; SEND

FAFEEFE

kELEASE ALL LINES
1004 JSR L9833 sRELEASE ATN

;DELAY THEN RELEASE CLOCK AND DATA

Ne ve ve TTwa we we

L858 XA
LDX H$0QA
L8776 DEX
BNE L8764
ThAX
JSR L8875
JMF LB44

;s DELAY AFFROX 60 MICRO

;INFUT A BYTE FROM SERIAL PUS

.
’

SECS



Loc

EE13
EE14
EE16
EELB
EE1R
EELE
EE20
EE22
EE25
EE27
EE2A
EE2D
EE3®
EE33
EE3S
EE3?
EE3A
EE3C
EE3E
EE3E
EE3E
EE49
EE42
EE44
EE47
EE47
EE47
EE47
EE4A
EE4D
EE4F
EES2
EES4
EES6
EESS
EES6
EES6
EESS
EESA
EESD
EE6LO
EE62
EE63
EE&S
EE67
EEOA
EE6D
EE6F
EE70
EE72
EE74
EE76
EE79
CE7R
EE7D
I'E89Q
EES2
ERB3
EEB4
EEBS
EEBS

CODE

78
A9

4
~J

20
20
10
a9
8D
A9
80
20
AD
AD
29
Do
20
39
10

AS
Fo
A9
4C

20
290
A9
20
E6
Do

A?
85
AD
cD
De
oA
10
66
AD
cn
De
1)
30
Cé
Do
29
24
59
20
AS
58
18
60

00
AS
85
A9
Fe
3
07
19
oF
97
oD
oD
02
07
A9
Fé
18

AS
95
02
B2

'Y
85
40

AS

CA

F4
A4
00
(1]
F8

FS
AS
E4
AQ
90
03
06
A4

EE
EE

DC
DC
EE

DC
Dc

EE

ED

EE
EE

FE

DD

CE

EE

LINE

LB6S

L943

L8666

L872

LB868

TIMER

™ e we we

867

SEI
LDA
STA
JSK
JSR
BFL
LDA
STA
LDA
STA
JSKR
LDA
LDA
AND
ENE
JSR
emI
BFL

LDA
REQ
L.DA
Jnp

RAN

JSKR
JSR
LDA
JSR
INC
BNE

H$00O
COUNT
1875
L8554
L9243
Heol
D1TBH
#e19
D1iCRE
1.844
D1ICR
D1ICR
H$02
1.868
L8BG4
1.872
L8790

COUNT
LB47
Hs02
1852
OUT, DO AN
LB41
L875

He40
L1217

Kernal

;DISARLE IRQ
;SET EOIZERROR FLAG

;RELEASE CLOCK LINE
;WAIT FOR CLOCK HI

;SET TIMER B FOR 256 US

;CHECK THE TIMER

;RAN OUT

;CHECK THE CLOCK LINE
iNOT YET

;TES

;CHECK FOR ERROR

;ST=2, READ TIMEOUT
EOI

;DATA LINE LO
sDELAY, SET DATA HI

;OR AN EOI RIT INTO ST

COUNT AND AGAIN FOR ERROR CHECK

L.866

:BYTE TRANSFER

(870

LB69

LB873

LB874

LDA
GTA
LDA
Cnr
ENE
ASL
BFL
ROR
LDA
CHF
PNE
ASL
BMI
DEC
ENE
JSKR
BIT
BVEC
JSK
L.DA
CLI
CL.C
RTS

{SET CLOCK

H$08
COUNT
D2DFA
D20FA
L869

A

1869
BESOURL
D2DFA
D2DFA
L873
A
L.873
COUNT
L869
L84
STATUS
1L.874
1.858
RSOUR1L

;SET UF COUNTER

;WAIT FOR CLOCK HI
; DEROUNCE

;ROTATE DATA IN
;WAIT FOR CLOCK LD
; DEROUNCE

sMORE BITS

;DATA LD

;CHECK FOR EOJ

: NONE

;DELAY AND DATA HI

JENABLE IRQ
;GOOD EXIT

LINE HI (INVERTED)

159
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LocC

EES8S
EEBS
EEB8
EEBA
EEBD
EEBE
EEBE
EEBE
EEBE
EE91
EE93
EE964
EE97
EE9?7
EE97
EE97
EE?A
EEQC
EEQF
EEA®
EEA®
EEA®
EEA®
EEAZ
EEAS
EEAB
EEA9
EEAS
EEA9
EEA9
EEAC
EEAF
EER1
EER2
EER3
FER3
EER3
EER3
EER4
EER6
EER7
EER9
EERA
EEBR
EERER
EEPPR
EEPP
EERR
EERR
FLRR
EEPR
EERD
EERF
EEC1
EECE
LECS
EEC7
FECS
EEC9
LECR
EECD

The Commodore 64 ROMs Revealed

CODE LINE

AD @o DD L875 LDA D2DFA

29 EF AND H$EF
80 o DD STA D2DFA
69 RTS

;SET CLOCK LINE LO C(INVERTED)

AD €9 DD L843 LDA D2DFA

09 10 ORA H$10
8D @@ DD STA DIDFA
69 RTS

:SET DATA LINE HI (INVERTED)
AD 00 DD L844  LDA D2DFA
29 DF AND W$DF
8D 00 DD STA D2DFA
40 RTS

;SET DATA LINE LO (INVERTED)
AD 90 DD L841  LDA D2DFA
29 20 ORA H$20
8D @6 DD STA D2DFA
60 KTS

;DEROUNCE THE FIA
AD 00 DD LBS4  LDA D2DFA
CD 90 DD CMF D2DPA
De F8 PNE LB54
oh ASL A
60 RTS

;DELAY 1 MS
8A LB46  TXA
A2 BB LDX H$B8
ch L84S  DEX
Do FD ENE L84S
AA TAX
40 RTS

LEND
.LIR K5

AS B4 L877  LDA RITTS ;CHECK FOR FLACE IN PYTE
Fo 47 BEQ LB79 ;DONE, START MEXT
30 3IF pPMI 1683 sDOING STOF RITS
46 B6 LLSK RODATA JGHIFT DATA INTO CARRY
A2 00 LDX Hsee ;FREFARE FOR A ZERD
90 01 PCC L1227 SYES, A ZERO
ch DEX JNO, MAKE $FF
8n L1227  TXA sREADY TO SEND
45 RD EOR ROFRTY ;CALC INTD PARITY
85 BD STA ROFRTY

Cé6 B4 DEC BITTS ;EIT COUNT DOUWN
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Loc CODE LINE

EECH FoO @6 LER 1.886 sWANT A FARTTY INSTEAD
LEDL  8A L880 TXA ;CALC RIT WHOLE TO SCEND
cCl2 29 04 AND H$04

EED4 85 BS STA NXI1RIT s SEND

EED6 640 RTS

EED?7 ;

EED7 ;CALCULATE FARITY, NXTRIT=0Q UFON ENTRY

EED?7 :

EED7 A9 20 L8886 LDA #$20 ;CHECK 6526 REG BRITS
EED? 2C 94 @2 BIT M24CDK

EEDC Fo 14 PEQ 1.88Y ;NO FPARITY, SEND A STOF
EEDE 39 1C PMI L8B4 ;NOT REAL FARITY

EEE® 70 14 PVUS L1882 sEVEN FARITY

EEE2 A5 eD LDA ROFRTY ;CALL QDD FARITY

EEE4 Do o1 ENE L887 ; CORRECT GUESS

EEL6  CA 1.881 DEX sURONG, IT’S A ONE
EEE7 C6 B4 1.887 DEC RITTS ;ONE STOF BIT ALWAYS
EEE? AD 93 02 LDA M26CTR ;CHECK # OF STOF RITS
EEEC 10 E3 BFL L889 ;s ONE

EEEE Cé6 R4 DEC RITTS ; TWO

EEF® DO DF ENE L88@

EEF2 E6 B4 L88Y INC RITTS ;COUNTS AS ONE STOF BIT
EEF4 DO Fo ENE 1881 ;s JUMF TO FLIF ONE
EEF6 AS BD L882 L.DA ROFRTY sEVEN FPARITY?

EEF8 FO ED PER 1887 sYES, EXIT

EEFA D@ EA BNE L881 sNO, FLIF & EXIT

EEFC ;

EEFC 70 E9 1884 PVS 1.887 sWANTED SFACE

EEFE 50 E6 BVC L3881 sWANTED MARK

EF0@ H

EF@o ;STOF RITS

EF 09 s

EF0® E6 B4 L8683 INC RITTS ;STOF RIT COUNT DOWN
EFQ2 A2 FF LDX H$FF ;SEND S10F RIT

EF94 DO CR ENE L880 s JUNMF TO EXIT

EFQ6 ;

EF0é sENTRY TO START BYTE TRANSMIT

EF06 :

EF@6 AD 94 02 L8779 LDA M26CDR ;CHECK FOR 3/X LINE
EF99 44 LGSR n

EFoA 90 o7 BCC 1878 ;3 LINE, NO CHECK
EFOC 2C o1 DD BIT D2DFR ;CHECK FOR:

EFOF 16 1D RFL. L8888 3 DSR ERROR

EF11 50 1iE BVC LB8Y ; CTS ERROR

EF13 :

EF13 ;SET UP TO SEND NEXT BYTE

EF13 H R

EF13 A9 00 L8878 LDA H$00

EF15 8% BD STA ROFRTY ;ZERO FARITY

EF17 85 B9 STA NXTRIT ;SEND GTART P17

EF19 AE 98 @2 LDX BITNUM ;GET # OF RITS

EF1C 86 R4 STX RITTS sRITTS=H OF RLITS+1
EF1E AC 9D o2 LLDY RODES ;CHECK BUFFER FOINTERS
EF21 CC 9E 02 CFY RODBE

EF24 Fo 13 PEQ LB9O s ALL DONE

LF26 B1 F9 LDA (RORUF),Y ;GLT DATA

EF28 B85 P64 STA RODATA s INTO BYTE BUFFER
EF2A EE 9D o2 INC RODBRS ;FOINT TO NEXY

EF2D 69 RTS

EF2E :

EF2E 1 SET ERRORS
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LOC

EFQE
EF2E
EF3¢
EF31
EF33
EF36
EF39
EF39
EF39
EF 39
EF3B
EF3E
EF41
EF43
EF46
EF49
EF4A
EF 4A
EF4A
EF4A
EF 4A
EF4C
EF4E
EFS1
EFS53
EF54
EF56
EF57
EFG8
EF59
EFS9
EFS9?
EFS9
EFS9?
EF59
EFS9
EFS9
cFSe
EFSD
EFSF
EF61
EF63
EFé63
EF63
EF63
LF65
EF67
EF &9
EF69
ElF 69
EF69
EF 6P
EF6D
LF 6D
EF6D
EF 50
EF6E
LF 6E
EF 6E
EF6E
EF70

The Commodore 64 ROMs Revealed

CODE

2C
A9
oD

bl

Ay
8D
4D
09
8D
8D
690

A2
A9
2C
Fo
CA
590
(o]
CA
69

Ab
Do
Cé
Fo
30

AS

46
66

60

Co
A5

49

10
97
97

o1
oD
Al
8@
Al
oD

09
20
93
o1

A9
33
A8
36
eD

A7

AR

A7
AA

[a}:]
n7

DD
02

02
DD

LINE

(888  LDA
LBY1

LBBY  LDA
ORA
STA

{ERRORS TUR

LB9@  LDA

LB?1  STA
EOR
ORA
STA
sTa
RTS

:CALC # OF

He40
$2C
H$10
RSSTAT
RSSTAT

N OF T1

Héo1
D2ILR
$02A1
H$80
$02A1
D2ICR

BITS TO BE

; RETURNS H OF BITS+1

L899 LDX
LDA
BIT
BEQ
DEX

L1037 pvC
DEX
DEX

1.892 RTS
.END
.LIB

He09
H$20
M26CTR
L1037

1892

Ké

;DSR GONE ERROR

;CTS GONE ERROR

sKILL T1 NAMI

SENT

;CALC WORD LENGTH

;RIT 5 HI IS A 7 OR
;BIT 6 HI IS A 6 OK

;
R R e Rt L e e e L L e
;% RS6-232 RECEIVER ROUTINES

L893 1.DX
ENE
DEC
BEQ
BMI

CALC FARIT

. e No

LDA
EOR
STA

sSHIFT DATA

’ LSR
ROR

JEXIT

L1230 KTS
sHAVE STOF
LE98  DEC
L9e4  LDA

RINONE
L7900
BITCI
L84
L7904

Y

INRIT
RIFRTY
RIFRTY

BIT IN

INRIT
RIDATA

;START RIT?

1ES

;CHECK FOS IN INFUT
sHAVE A FULL BYTE
;GETTING STOF RITS

JGET DATA UF
:CALC PARITY

;IN BIT FOS @
;C INTO DATA

BIT S0 STORE IN RUFFER

RITCI
INBIT

;NO PARITY
;GET DATA

w

w



LoC

EF72
EF74
LF77
EF78
EF7A
EF7C
EF7E
EF7E
EF7E
EF7E
EF30
EF83
EF86
EFB89
EF8B
EF8D
EF99
EF90
EF9e
EF90
EF92
EF%4
EF96
EF97
EF97
EF97
EF97
EF9A
EF9E
EF9E
EFA®
EFAJ3
EFn4
EFA6
EFA9
EFAR
EFaD
EFAE
EF AF
EFR1
EFR3
EFR3
EFR3
EFR3
EIFRS
EFE8
EFRA
EFRC
EFRC
EFRC
EFRC
EFRE
EFCo
EFC2
EFC4
EFCS
EFC?
FFC?7
CFC?
EFC?
EFC?

CODE

Fo
AD
oA
(%4
65

Do

A9
8Db
eD
8D

85

4C

AL
Do
85
69

AC

cC
Fo
8cC
88
AS
AE
E®
Fo
47
E8
Do
9?1

A9
20
Fe
30

]
45
Fo
790
2C
50

(234
2C

67
93

o1

EF

A7
EA
A9

9B

9C
2A
9e

AA
98
89
04

Fg8
F7

20
94
B4
1

A7
AP.
03
A9

né

o1

DD
92
02

. EF

LINE

REQ
L.DA
ASL
LDA
ADC
ENE

JENABLE TO

(896 LDA
STA
ORA
STA
514
LDA
JNF

L909o LDA
BNE
STA
RTS

Kernal

L9906 ;0, AN EKROR
M26CTR ;CHECK CORRECT # STOF BITS
A

nso1

RITCI

L1230 ;NO, EXIT

RECEIVE A RYTE

Hs90 ;ENABLE CB1 FOR NEXT BYTE
D2ICR

$02A1 ;FLAG FOR START BIT

$02A1

RINONE

H$02

LB91 ;DISABLE T2

RECEIVER START BIT CHECK

INBIT ; SFACE?

1896 ;BAD, TRY AGAIN

RINONE ;GOOD, DISARLE FLAG
SEXIT

;PUT DATA IN BUFFER (AT FARITY TIME)

L84 LDY
INY
CFY
REQ
STY
DEY
LDA
LDX
L895 CFX
REQ
L.SKR
INX
ENE
L?03 STA

RIDRE ;GET END

RIDPS ;FASSED START?

L9eS :YE3, ERROR

RIDPE ;MOYVE RIDBE FORWARD
RIDATA ;GET BYTE PUFFER UF

R ITNUM sSHIFT UNTIL FULL BYTE
#s09 ;ALLAYS 8 RITS

Lye3

A (FILL WITH o’S

L89S

(RIBUF),Y ;DATA TO FAGE RUFFER

sFARITY CHECKING

.
r

LDA
RBIT
BEQ
enI

He20 ;CHECK 6526 COMMAND REG
M26CDR

1.898 yNO FARITY RIT SO STOF BIT
L1230 sNO FARITY CHECK

;CHECK CALC FARITY

v
’

LDA INRIT

EOR RIFRTY yFUT IN WITH FARITY

BEQ L90Z sEVEN FARITY

BUS L1230 ;0DD, OK S0 EXIT

YT 20 s SKIF NEXT COMMAND
L9022 BVC L1270 ;EVEN SO EXIT

;ERROHS REFORTED

‘
’

LDA

Heol ;FARITY ERROR

LBYT $2C

163



164 The Commodore 64 ROMs Revealed

Loc CODE ILINE

EFCA A9 04 L9035 LDA Hee4 ;RECEIVER OVERRUN
EFCC 2C LYT 4260

EFCD A9 80 L9901 LDA H$8O ; PREAK DETECTED
EFCF 2C LBYT $2C

EFDO A9 o2 L7907 LDA H302 ;FRAME ERROK
EFD2 eD 97 o2 ORA RSSTAT

EFDS 8D 97 o2 STA RSSTAT

EFD8 4C 7E EF JnP L8926

EFDE H

EFDB ;CHECK FOR ERRORS

EFDE ;

EFDE AS AA L9064 LDA RIDATA ;EXFECTING STOP
EFDD Do F1 BNE L9907 ;FRAME ERROR

EFDF F® EC REQ L901 ;COULD PE A BREAK
EFE1 ;

EFE1 ;OUTFUT A FILE USING RS-232

EFE1 ;

EFE1 B3 9A LB897 STA DFLTO ;SET DEFAUT 0OUT
EFE3 AD 94 @2 L.DA M26CDR ;CHECK FOR 3/X LINE
EFE6 4A LGSR A

EFE7 90 29 BCC L909 ;SLINE, NO TURN AROUND
EFE? ;

EFE? ; TURN AROUND LOGIC

EFE9 ;

EFE? A9 02 LDA #H$02 ;BIT RTS IS ON
EFEB 2C o1 DD BIT D2DFB

EFEE 1 1D BFL L912 ;NO DSR, ERROR
EFFO Do 20 BNE L90@9 ;RTS, OUTFUTTING Ok FULL DUPLEX
EFF2 ;

EFF2 ;CHECK FOR ACTIVE INPUT

EFF2 ;

EFF2 AD Al @2 L9278 L.DA $02A1

EFFS 29 @2 AND H$02

EFF? DO F9 ENE L978 ;HANG UNTIL INPUT DONE
EFF? '

EFF9 ;WAIT FOR CTS TO BE OFF

EFF9 H

EFF9? 2C o1 DD L9210 BIT D2DFB

EFFC 70 FEB BVS L9160

EFFE i

EFFE ; TURN ON RTS

EFFE ;

EFFE AD 01 DD LLDA D2DFR

Fool1 09 o2 ORA H$92

Fee3 8D o1 DD STA D2DFR

o6 ;

Foeos ;WAIT FOR CTS TO GO ON

Foos :

Feéeé 2C o1 DD L?11 BIT D2DFE

Foo9 70 o7 BVG L9e9 ; DONE

Fooe 30 F9 emI L91L ;STILL DSR

Foen A9 40 1.912 LDA H3$40 ;DS ERROR

FeoF 8D 97 @2 STA RESTAT

Fo12 18 1.909 CLC

Fo1Z 60 RTS

Fo14 ;

Fo14 ;OUTPUT A CHAR RS-232, BUFFER HANDLER
Fo14 ;

FO14 20 28 F@  L908  JSK L9SS
Fol? AC 9 2  L914  LDY RODRE
Feia (8 INY



Loc

FO1B
FO1E
Fo20
Fo23
Fo24
Fo2é
Fo28
Fez28
Fo28
Fe28
Fo2R
Fo2cC
FO2E
Foe3o
Fo33
Fo3é6
Fe39
Fo3C
FO3F
Fo41
FO44
Fo47
Fo49
Fo4C
Fe4D
Fo4D
Fo4D
Fo4D
Fo4D
Fo4D
FO4F
FeS2
FOS3
FOSS
FoS7
FO59
FOS9
FOo59
FOS9
FOGR
FOSE
Fos@
Fo62
Fo62
Fo62
Fo62
FO65
Fo66
o688
FO68
Fe68
Fo68
Fo6e
Fo&D
Fo79
o970
Fo7e
I'e’o
Fo73
FO7%5
Fe77

CODE

cc
Fe

88
nS
91

AD

£o
A9
8D
AD
8D
AD
8D
A9
20

bl
=

a9
:10]
69

e
-

AD
4A
99
29
Fo

AD
46
Bo

AD
29
a8n

AD
29
Fo

9D
F4
9E

9E
F9

Al

1E
190
oFE
?9
04
9A
('}
81
3e
06
11
oE

99
94

28
08
24

02
01
AD
22

01
04
F?

02

02

DD
0D
02
DD

EF
EF

DD

02

DD

nb

LINE

Cry
REQ
STY
DEY
LDA T1

STA (RORUF),Y

RODRS
L.708
RODBE

we we

SET UF IF NECESSARY

e

959 LDA $02A1
LGSR A

BCS 1913
LDA H$10
STA D2CRA
L.DA BAUDOF
STA D2TAL
LDA BAUDOF+1
STA D2TAH
LDA #H¢81
JSR 1.891
JSR L879
LDA #¢11
STA D2CRA
RTS

-END

.LIB K7

L913

; INFUT
L915  STA DFLTN
LDA M26CDR
LSR A

RCC L1920
AND 1308
PEQ L920

; TURN AROUND LOGIC

’ LDA H$02
PIT D2DFE
PFL L912
PEQ L9164

A FILE OVER RS-

Kernal

;BUFFER FULL?
sYES, HANG
;MEW START

;STORE DATA

TO OUTFUT

;T1 NMI ENABLE?

;YES, EXIT
;NO, SET UF TIMER A

;SET UF T1 NMI'S

;BEGIN TRANSFER

232

s SET DEFAULT INFUT
;CHECK FOR 3/X LINE

;SLINE, NO HANDSHAKE

;FULL/HALF CHECK
sFULL, NO HANDSHAKE

;BIT RTS IS ON

+NO, DSR ERROR
;RTS LO, IN CORRECT MODE

;NAI1 FOR ACTIVE QUTFUT TO BE DONE

L964  LDA $02A1
LSK 6
BECS L9264

e we

TURN OFF RTS

LDA D2DFR
AND H$FD
STA D2DFR

(WALIT FOR DCD TO

4

L?18

GO HI

LDA D2DFE
AND H$04
BEQ L9218

165
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Loc

Fo?77
Foe77
Fe77
Fez9
FO7A
Fe7D
Fo7D
F@e7D
Fe7D
Fe7D
Fo80
Fesg2
Fo84
Feas
FoB84
FoBs
FoBés
Fe8é
Fo89
FesC
FO8F
Foe91
Fe93
Foe96
Fo98
Fege
Fo9R
Fo9B
Fo9B
FeeC
FOYE
FOA1L
FoA3
Fon4
FoA4
FoA4
FOA4
FoA4
FOAS
Fens
FoAA
FOAD
FOAF
Foer1i
FoB3
FOR6é
Forg
FORP
FoercC
Feepn
FoBD
FORrD
FORE
Focs
FoCce
FoCA
FoD3
FoD4
Fon?
FoD8
FeD9

The Commodore 64 ROMs Revealed
CODE LINE

;ENABLE CB1 FOR RS-232 INFUT

i
A9 90 L?19 LDA H$90
18 cLc 3 NO ERROR
4C 3B EF JNF L1891

3
;IF NOT 3 LINE HALF, SEE IF WE
; NEED TO TURN ON CB1

14
AD Al 02 L9206  LDA $02A1 ;CB1 OR T2 ACTIVE?
29 12 AND H$12
Fe F3 PEQ L919 ;NO NEED TO TURN ON
18 L?16 CLC ;NO ERROR
60 RTS

INFUT A CHAR RS-232, BUFFER HANDLER

T~ we wa we

AD 97 @2 917 LDA RSSTAT
AC 9C o2 LDY RIDBS ;GET LAST BYTE ADDRESS
CC 9B @2 CFY RIDBE ;PUFFER EMFTY?
Fo oB BEQ L929 ;RETURN IF NO CHAR
29 F?7 AND H$F?
8D 97 2 STA RSSTAT
Bl F7 LDA (RIBUF),Y ;GET LAST CHAR
EE 9C @2 INC RIDBS sNEXT FOSITION

1

sRECEIVER ALWAYS RUNS

L]
60 RTS
09 o8 L929 ORA #i$08
8D 97 @2 STA RSSTAT
A9 00 LDA H$00 ;RETURN A NULL
-1 RTS

i)

;FROTECT SERIAL/CASSETTE FROM

; RS-232 NMI’S

’
48 L921 FHA ;SAVE . A
AD Al 02 L.DA $02A1 ;RS-232 ENABLES?T
Fo 11 PEQ L9223 s NO
AD Al 02 LB38 LDA s$02A1 ;WAIT UNTIL DONE
29 o3 AND H$03 ;WITH T1 & T2
DO F9 ENE L8838
A9 10 LLDA H$10 ;DISABLE CB1
8D oD DD GTA D2ICR
A9 00 I.DA H$00
8D Al e2 STA $02A1
68 1.923 FlLA ;ALL DONE
69 RTS

.END
.L.IB K8

oD ns1 .BYT $D,"I/0 ERROR ’,$A3
49 2F
A3
oD nss .BYT $D,’SEARCHING’, $AQ
a3 4§
Ho
46 4F 52 Msé BYT ’FOR’,$A0
AQ
oD nsz .BYT $D,'PRESS FLAY ON TAF',6$CG

90 52



Loc

FOEA
FOER
F1035
F106
F1e7
F1eD
F1oE
F10oF
F115
F11é
F117
F11F
F12¢
F121
F126
F127
F128
F124A
F128
F128
F128
F128
F12B
F12D
F12F
F132
F133
F135
F138
F139
F13A
F13C
F13D
F13E
F13E
F13E
F13E
F13E
F13E
F13E
F13E
F13C
F13E
F13E
F13E
F13C
F13E
F13E
F140
F142
Fl44
F146
F147
Fl4h
F14C
Fl4E
F15o
F153
F155
F156
F157

CODE

cs
50
cs
oD
4C
c7
oD
53
Ae
oD
56
c7
00
46
Ao
oD
4F
8D

24
10
B9
e8
29
20
c8
28
10
18
60

AS
ne
AS
Fo
78
4C
c9
Do
84

2
=

A4

60

4F

41

45

4F

48

9D
oD
eD

7F
]

F3

?9
08
Cé
oF

B4
e2
18
97
€6
97

Fo

FF

Fo

Kernal

LINE

nse .BYT 'FRESS RECORD & FPLAY ON TAF', $CS
MS10 .BYT $D,’LOADIN’,$C?

MS11  .BYT 6D, ’SAVING’,$A®
mS21  .BYT $D,’VERIFYIN’,$C?
MS17  .BYT $D,’FOUND’,$A®

mnsise .BYT ¢D,’0K",$8D

i .
;FRINT MESSAGE TO SCREEN ONLY IF
; OUTPUT ENABLED

L922 BIT MSGFLG ;FRINTING MESSAGES?
BFL L925 ;NO
L1673 LDA nsi,Y
FHP
AND H$7F
JSK L&22
INY
FLF
PFL L1073
L925  CLC
k1S
.END
LLIR K9

FRAERXX XTI AL LR LR A EE LSRN XL LI L AX AR AR
;% GETIN -- GET CHARACTER FROM CHANNEL.

® CHANNEL IS DETERMINED BY DFILTN.

# IF DEVICE IS @, KEYROARD QUEUE IS

;% EXAMINED AND A CHARACTER REMOVED IF

s AYAILABLE. IF QUEUE IS EMFTY, 2

* FLAG IS RETURMNED SET. DEVICES 1-31

* ADVAMCE TO BASIN. THE CHARACTER IS

* RETURNED IN .A. IF ZERO, NULL CHAR.

€

FHErERS

'
l
I
'
H
l
.
-’
'
.
’
1
; REFERXEEEEFES u%**f’fn‘?ff*f*f’*
v

GETIN LDA DFLTN ; CHECK DEVICE

BNE L924 ;NOT KEYROARD
LDA NDX ;QUEUE INDEX
PER 1944 ;NOTHING THERE, EXIT
SEI
JNF 1690 ;REMDVE A CHAR
L924  CMF H$02 ;RS-2327
PNE 1927 ;MO, USE BASIN
L926  STY XSAV ;SAVE .Y, USED IN RS-232
JSR L917
LDY XSAV ;RESTORE .Y
L944 CLC ;600D RETURN
RTS
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LOC

F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F157
F159
F158
Fise
F158
F1SB
F1SD
F15F
F161
F163
F146
F166
F148
F16A
F16C
F16E
F179
F173
F173
F175
F177
F179
F179
F179
F179
F17p
F17E
F189
F181
FiB4
F186
F188
F18A
F18D
F18F
F191
F192
F193
F194
F195
F1924
F198
F199
F199
F199

The Commodore 64 ROMs Revealed

CODE

AD
De

AS

AS
85
4C

ce
Do
85
AS
8%
4C
BO

ce
Fo

99
oB

D3
CA
Dé

32

83
09
De
DS
ce
32

38

02
3F

97
99
16
99

~
40
1C

927

97

Eé

Eé

F1

F1

FE

LINE

SRR S RN R AR AR NSRS R AR R RN RE RN ARNEEES
;¥ BASIN-- INFUT CHARACTER FROM CHANNEL.
g RASIN DIFFERS FROM GETIN ON KEYBOARD
;% AND RS-232 ONLY. THE SCREEN EDITOR
3% MAKEYS READY AN ENTIRE LINE WHICH IS
;% FASSED CHARACTER BY CHARACTER UP
;% TO THE CARRIAGE RETURN. THE CHARACTER
;# IS RETURNED IN .A. ZERO FOR NULL CHAR
;# OTHER DEVICES ARE:
3 % ® --- KEYBODARD
i ¥ 1 --- CASSETTE
;% 2 --- R§-232
3% 3 --- SCREEN
;¥ 4-31 --- SERIAL BUS
PR AR AR R AN RN AR AR R RN RRRRRAS
NBASIN LDA DFLTN ; CHECK DEVICE

BNE L927 ; NOT KEYROARD

JINFUT FROM KEYBOARD

LDA PNTR } SAVE CURRENT:
STA LSTP : CURSOR COLUMN,
LDA TBLX
STA LSXP ;LINE NUMBER
JnF L7060 'BLINK CURSOR UNTIL RETURN
L927  CMF H$03 ; SCREEN?
ENE L928 ;ND
STA CRSW {FAKE CARRIAGE RETURN
LDA LNMX L ENDED:
STA INDX ON THIS LINE
JNP L700 {PICK UF CHARACTERS
L928 BCS L939 ;DEVICES>3
CHF H$02 s KS-2327
PEQ L942 L YES

;INPUT FROM CASSETTE BUFFER
i

STX XSAv
JSR 1.935
BCS L936 ;STOP KEY, ERROR
FHA
JSK 1935
pCS L937 ;STOF KEY, ERROR
BNE L931 ;NOT EOF
1.DA H$40 ;TELL USER EOF
JSK L1217 JIN STATUS

L931  DEC BUFFT
LDX XSAY ;. X RESERVED
FLA ; CHARACTER RETURNED
RTS ;ALL DONE

L937  TAX ;SAVE ERROR INFO
FLA ;TOSS DATA
TXA sRESTORE ERROR

L9236 LDX XSAV ;RETURN
k1S ;ERROR RETURN

;GET A CHARACTER FROM CASSETTE BUFFER

’



Loc

F199
F19C
F19E
F1A1
F1A3
F1AS
F1A?7
F1A9
F1aB
F1AC
F1AD
F1AD
F1AD
F1AD
F1AF
FiB1
F1B3
FiB4
F1BS
F1RS
FiB8
Fieg
F1B8
F1p8
F1PB
F1BD
F1BF
Fi1C1
F1C4
FiCé
Fic8
F1CA
FiCA
FiCA
FiCa
F1ChA
FiCa
FiCA
FiCaA
F1CA
FiCA
F1CA
FiCa
F1Ce
FI1CD
FI1CF
FiD1
F1D2
F1DS
F1D5
F1D7
FiD7
F1iD7
F1D7
F1D8
FiDpe
F1DE
F1iDp
F1DB
Finc
F1DD

CODE

20
Do
20
BO
A9
835

81
18
-1

AS
Fo
A9
18
60

4C

20
Bo
ce
b2
AD
29
De
Fo

48
A
co
Do
68
4C

70

68
4C

4A
468
85

oD
QB
41
11
00
Ab
Fe
B2

99
4
oD

13

4E
F7
00
F2
97
60
E9
EE

20
03
04
16

04

DD

9E

F8
F8

EE

F1

E7

ED

LINE

1235

L934

H

s INFUT
L939
L932
L9464
L945
L941

; INPUT

L942

JSKR
BNE
JSR
BCS
LDA
STA
BEQ
LDA
CLC
RTS

FROM SERIAL BUS

LDA
BEQ@
LDA
cLC
RTS

JnF

L1110
L934
1.1029
L945
H$00
BUFFT
L935
(TAPEL), Y

STATUS
L941
H$oD

LB86S

FROM RS-232

JSR
BCS
CMF
BNE
LA
AND
BNE
BEQ

L926
L9455
H$00
L9446
RSSTAT
H$60
L932
L942

Kernal

yBPUFFER FOINTER WRAF?
;NQ

; YES, READ NEXT PLOCK
;STOP KEY, ERROR
;FOINT TO BEGINNING
;OF BUFFER

s ALWAYS

;GET CHAR FROM BUFFER
;600D RETURN

;STATUS FROM LAST
;0.K.
",BAD, ALL DONE
LUALID DATA

;GOOD, HANDSHAKE

;GET INFO
;ERROR RETURN

;WAIT FOR VALID DATA

;600D RETURN
; ALWAYS

AANENFLAXNEALE XN AL ERANNAAANIA SRR R ¥R

* RSOUT -- QOUTFUT CHAR STORED IN .A TO
;% CHANNEL DETERMINED BY VARIABLLE DFLTO:
- ¢ --- INVALID
ix 1 --- CASSETTE
ia 2 -—- R§-232
L% 3 --- SCREEN
i%  4-31 --- SERIAL BUS
;iﬁ**K*i#i§§§§ﬁﬁﬁﬁi*****ﬁ********§*§§§*i§
NESOUT FHA ;FRESERVE .A
LDA DFLTO ;CHECK DEVICE
CHF H$03 s SCREEN?
BNE L933 iNO
FLA iYES, RESTORE .A
JNF L728 {FRINT TO SCREEN
H
L933  BCC L947 ,DEVICE 1 OR 2
;FRINT TO SERIAL BUS
' FLA
JNP LB41
;PRINT TO CASSETTE DEVICES
L947 LSK A
PLA
L948  STA PTRI
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Lac

F1DF
F1DF
F1DF
F1DF
F1E®
F1E1
FLE2
FLE3
FIES
F1EB
F1iEA
F1ED
F1EF
F1EF
F1EF
F1EF
F1F1
FIF3
FIFS
FIFS
F1FS
FIFS
F1F6
FIF8
FIFA
F1FC
FIFC
FIFC
F1FC
F1FD
FIFE
FIFF
F200
F201
F203
F205
Fro7
F208
Foe8
F208
F208
F20B
F20E
F20E
F20E
F2OE
F20E
Fo0E
F20E
F20E
F20E
F2OE
F20E
F20E
F20E
F2OE
F20C
FROE

29E
F2OE
F20

The Commodore 64 ROMs Revealed

CODE LINE
:FRESERVE REGISTERS

8A ' XA

48 FHA

98 TYA

48 FHA

90 2: BCC L9%54 ;RS-232

20 oD F8 JSK L1110 ;CHECK PUFFER FOINTER

DO OE ENE L996 :NOT END

20 64 FB JSK L1069 SWRITE FULL BUFFER

BO OF BCS L9S6 ;ABOKT ON STOF KEY
{FUT BUFFER TYPE BYTE

A9 o2 ’ LDA HEDF

ae 00 LDY H$00

91 B2 STA (TAFEL),Y
JRESET BUFFER FOINTER

ce ! INY ;.Y=1

84 A6 STY BUFFT SPUFFT=1

AS SE L996  LDA FTRL

91 B2 STA (TAFE1),Y ;DATA TO PUFFER
;RESTORE REGISTERS

18 L9S1  CLC ;600D RETURN

68 L956  FLA

AB TAY

68 FLA

Af TAX

AS 9E LDA FTRL RESTORE .A

90 02 PCC L9S3 :NO ERROR

A9 00 LDA H$00 :STOF ERROR

60 L953  RTS
JOUTFUT TO RS-232

20 17 FO L1954  JSK L914 , OUTFUT

4C FC F1 JNE L9S1 ,G0OD RETURN

-END
LIB Kleo

R e e LT R
# CHKIN -- OFEMN CHAMNNEL. FOR INFUT.

* THE NUMBER OF THE LOGICAL FILE TO
® BE OFENED FOR INFUT IS FASSED IN .X.

# CHKIN SEARCHES THE LOGICAL FILE TO

# LLOOK UF DEVICE AND COAMAND INFO.

¥ ERRORS ARE REFORTED IF THE DEVICE WAS
® NOT OQFENED IFOR INFUT, (E.G. CASSETTE

#* WRITE FILE), OR THE LOGICAL FILE HAS

*# NO REFERENCE TN THE TABLES. DEVICE ©
¥ (KEYROARD), AND DEVICE 3 (SCRLEN),
¢« RLAUIKE NO TARLE ENTRIESG AND ARE
¢ HANDLED SEFARGTELY.

HEUXEER LB ELELELL LR orneF g eeriongnes

’

20 oF F3 LHKIN JSK L1000 ;FILE QPENED?



Fa2ll
F213
F216
F219
F21R
F21D
F21D
F21D
F21D
F21F
F221
F22
F22
F227
F22A
F22A
F224A
F22a
F22C
F22E
239
F233
F235
F236
F237
F237
F237
F237
F238
F23p
F23D
F23F
F242
F245
F248
F249
F24B
F24D
F250
F250
F250
250
F250
F250
F250
F250
F250
F250
F250
F250
F25 0
F2%5
FQGO
F250
F253
F255
Fo5
..‘:E
F235D
F25F
262

CODE

Fo
4C
20
AS
Fo

co
Fo
Bo
c?
Do
4C

Ab
EQ
Fo
4C
85
18
60

AA
20
AS
19
20
4C
20
8a
24
19
4C

4C
20
AS
De
4C

03
91
iF
BA
16

03
12
14
02
3
40

B9
690
03
oA
99

09

06
cc
48
c7

99
E6
07

oF
03
o1
1F
BA
03
oD

k7
F3

Fo

F7

ED

ED
F2

ED

F7

F3
F7
F3

F7

Kernal
LINE
PEQ L9SO s YES
JNF 11009 ;NO, FILE NOT OFEN
L950  JSK L1002 ;GET FILE INFO
LDA FA
PEQ L963 s KEYROARD
;COULD PE SCREEN, RS-232, OR SERIAL
CHMF H$03 ; SCREEN?
PEQ L9463 :YES, DONE
BCS L961 s SERIAL
CHMF H$02 ;RS-2327
ENE L958 ;NO, MUST PE TAFE
JNE L91S ;R5-232
;CHECK FOR INFUT FILE ON TAFE
L958  LDX SA ; CHECK SECONDARY AD
CFX H$60 ;INFUT?
PEQ L963 ; YES
JME 1971 ¢NO, NOT INFUT FILE
L9463  STA DFLTN ;SET INFUT
CLC :GOOD RETURN
RTS
;4 SERIAL DEVICE MUST TALK
L961  TAX :SAVE DEVICE #
JSR L836 s TALK
L.LDA SA ; SECOND?
BFL L9962 sYES, SEND IT
JSR L9780 ;NO, LET GO
JAF L9647
L9642  JUSR LB&O ;SEND TALK SA
L9647  TXA
BIT STATUS ;DID IT LISTEN?
BFL L1963 SYES
JNF L1026 ;DEVICE NOT FRESENT

FREXBERERX RN R N R R
# CHKOUT -- OFEN CHANN
¥ THE NUMBER OF TH
;# BE OFENED FOR OUTFUT
;# CHROUT SEARCHES THE
¢ LOOK UP DEVICE AND C
* ERRORS ARE REFORTED
;# OR THE LOGICAL FILE
;% IN THE TARLES. DEVIC
;*# REQUIRES NO TAPLE EN
;* HANDLED SEFARATELY.

.
r
.
r
‘
’
N
’
14
’
.
£
.
’
M
t4
'
H
r
7
R R I R T
I

CKOUT JSK L1000 ;FILE IN TARLE;
REQ L969 s YES
JMF L1009 ;NO, FILE NOT OFEN
L.269 JSR 1.1002 ;GET TABLE INFO
LDA FA
BNE 1979 ;NOT KEYROARD
L972 JMF L9695 ; KEYBOARD, NOT OUTPUT FILE

.
’

NOT OFENED FOR INFUT,

EEEXEREEFERR LRGSR

EL FOR OUTFUT.

E LOGICAL FILE TO
IS FASSED IN .X.

LOGICAL FILE TO

OMMAND INFO.

IF THE DEVICE WAS

(E.G. KEYROARD)

HAS NO REFERENCE

E 3 (SCREEN)

TRY AND IS

EELEXLEXEIEFLEXE XY
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Loc

F262
Fa62
F262
F262
F264
F256
F268
F26A
F26C
F24F
F26F
F26F
F26F
F271
F273
F275
F277
F278
F279
F279
F279
F279
F27A
F27D
F27F
F281
F284
F286
F289
F28A
F28C
F28E
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F291
F294
F296
F297
F298
F29e
F29C
F29D
F2or
F201
F2A3
F2ns

The Commodore 64 ROMs Revealed

CODE

c9o
Fo
BO
co
Do
4C

Aé
EQ
Fo
85
18

AA
20
AS
10
29
Do
29
a8a
24
10
4C

20
Fo
18
69
20
8n
48
AD
Fo
c9o
Fo
Eo

3
oF
11
02
03
El

B9
69
EA
9A

oC
=34
0S5
BE
Q3
e9

90
07

14
02

1F

BA
50
03
4C
47

EF

ED

ED
ED

F7

F3

F3

LINE

;COULD PE SCREEN, SERIAL,

; CASSETTE,

L979 cnF
EEQ
BCS
Cne
BNE
JnFE

;CHECK FOR

’

L9?73 LDX
CPX
REQ

L9777 STA
CiL.C
RTS

Ok R§-232

H$03 ; SCREEN?
1.977 1 YES, DONE

L975 ;NO, SERIAL

H$02 ;R5-2327

L973 ;NO, MUST BE CASSETTE
L897 ;SET UF FOR RS-232

CASSETTE FILE TYFE

SA

H$60 s INPUT FILE?
L972 ;YES, ERROR
DFLTO ;SET OUTPUT

;600D RETURN

;SERIAL DEVICES

L975  TAX ;SAVE DEVICE #
JSR L9664 ;LISTEN
LDA SA ;AND SECOND?
BFL L976 ;YES
JSK L983 {ND, RELEASE LINES
BNE L981 ;ALUAYS
L976  JSK L.871 ;SEND LISTEN SA
L981  TXA
BIT STATUS ;DID IT LISTEN?
BFL L977 ;YES, FINISH
JRP L1026 ;NO, DEVICE NOT FRESENT
.END
.LIR K11

v
’

PRRHARNANAAAANANAA AN RR LR LR AR ANRLA AL N A RN
;# CLOSE -- CLOSE LOGICAL FILE.

e THE
FILE TO

WRITING

i
;
H
;
H
H
V
H
4
;
i
&

CILLOSE JSK
REQ
cl.C
RTS

L982 JSK

XA

FHA

L.DA

REQ

CnF

BER

BCS

LOGICAL FILE NUMBER OF THE
BE CLOSED IS PASSED IN .A.

*

# KEYROARD, SCREEN, AND FILES NOT OFEN
% PASS STRAIGHT THROUGH. TAFE FILES

* OFEN FOR WRITE ARE CLOSED BY DUMFING
» THE LAST BUFFER AND CONDITIOMALLY
E
*
=
*

AN END OF TAFE BLOCK. SERIAL

FILES ARE CLOSED BY SENDING A CLOSE
FILE COMMAND IF A SECONDARY ADDRESS
WAS SFECIFIED IN ITS OFEN COMMAND.

AR KRS R ANE AL ANLAA AR AN RN NRRERN

L9S7 ;LOOK UP FILE
L982 ;FOUND
;ELSE RETURN
L1002 ;GET FILE DATA
;SAVE TABLE INDEX
FA ;CHECK DEVICE W
1.987 ; KEYBEDARD, DONE
#103 ; SCREEN?
L987 ; YES, DONE
L997 :SERIAL



Loc

F2A7
F2A9
F2AP.
F2AB
F2AE
F2AB
F2AC
F2AF
F2AF
F2AF
F2AF
F2AF
F2p2
F2B2
F2p2
F2R2
F2BS
FoR?
F2B9
F2BA
F2BC
F2BE
F2BF
Fac1
Fac3
F2cs
Face
Face
F2C8
Faca
F2cA
Face
F2CE
FaD1
F2p3
F2D4
F2D7
F2DA
F2DC
F2DD
F2DF
F2E0
FRE2
F2E4
F2E6
F2ES
F2ER
F2EE
F2EE
F2EE
F2EE
FoF1
F2F1
FoF1
F2F1
FOF2
F2F3
FoFS
FOF7
FOF9
FoFe

CODE

c9
Do

68
20

20
AS
Fo
ce
AS
Fo
c8
A9
85
85

4C

AD
29
Fo
20
A9
38
20

90
68
A9
60
AS

Do
A9
20
4C

68
AN
Cé
E4
Fe
A4
137

02

10

83

27
F8
01

FA
o1

(-1]
F8
FA
7D

B9
oF
23
Do
00

DD
64
04

00

B9
62
oR
[N
6A
F1

42

98
?8
14
94

59

F4

FE

F4

F7

s

Fé

Kernal
LLINE

CHF H$O2 ;RG§-2327
BNE L993 ;NO, MUST BE TAFE

;REMOVE RS-232 FILE

FLA
JSR L986&

KEMOVE RS-232 NMI'S
; SEND MARK & ALL LINES HI

JSR L994
;DE-ALLOCATE BUFFERS

JSR L1235 ;GET MEMSIZ
LDA RIBUF+1 ; CHECK INFUT ALLOCATION
BEQ L9835 ; ALLOCATED
INY

L9835 LDA ROBUF+1
BEQ 1992
INY

L992 L.LDA H$00
STA RIBUF+1
STA ROBUF+1
JNP L1943 ;GO SET NEW TOP

;OUTPUT ALLOCATION?

;DE-ALLOCATE

i
;CLOSE CASSETTE FILE

L993  LDA SA ;WAS IT READ?

AND H$OF
BEQ L987 YES
JSR L1104 ;NO, IT WAS WRITE
LDA H$00 ;EOF CHAR
SEC
JSR L1948 ;SEND EOF
JSK L1069 ;CLOSE FILE FATCH
BCC L988 ;NO STOP KEY
Fl.A
LDA H$00
kTS
L988  LDA SA
CAF H$62 ;WRITE END OF TAFE BLOCK?
ENE L987 ;NO
l.DA HEOT
JSR L1099 ;YES
JNE 1987

;CLOSE A SERIAL FILE
997  JSK L1081
;REMOVE FILE ENTRIES FROM TARLES

1.987 FLA ;GET TABLE INDEX
L9284 TaX

DEC LDTND

CPX LDTND ;I8 IT AT END?

REQ 1989 3 YES, DONE

LDY LDTND ;NO, SHIFT LLAST ENTRY

LDA LAT,Y ; INTO DELETED ENTRIES'
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L.OC

FOFE
F301
F304
F3e7
F30A
FZoD
F30E
F30F
F30F
F30F
F30F
F311
F313
F314
F316
F317
F319
F31C
F3L1E
F31F
F31F
F31F
F31F
F322
F324
F327
F329
F32C
F32E
F32F
F30F
F32F
F32F
F32F
F30F
F32F
F32F
F32F
F32F
F32F
F331
F333
F333
F333
F333
F333
F333
F333
F23

F333
F325
F337
F339
F33C
F33E
1"340
F343
F34%
F347
1349
Flan

The Commodore 64 ROMs Revealed

CODE

D
B9
9D
B9
9D
18
40

BD
85
BD

85.

eD
85
69

A9
S

A2
E4
117
2

C4
237
20
84
A

LA

1%

59
63
63
6D
6D

00
90

98

15
59
F8

99
13]
63
BA
&b
B9

09
98

03

03
FE
9?9

kS
CF
PhA
00
99

02
a2
(2]
02
02

ED

ED

LINE

STA LAT,X ;FOSITION
LDA FAT,Y
STA FAT,X
LDA SAT,Y
STA SAT,X

L989  CLC ;600D EXIT
KTS

;FIND FILE ENTRY

L1009 LDA H$00
STA STATUS
TXA

L9G7 LDX LDTND

L84 DEX
BEMI L.960
CAF LAT,X
ENE L984
RTS

;FETCH TABLE ENTRIES
L1062 LDA LAT,X

STA LA
LDA FAT,X
STA FA
LDA SAT,X
STA SA
L960  RTS
LEND
.LIB K12
;h&i*ﬁ*ii§¥§§i§§§iiii*iiiii&ﬁﬁ*iii*ﬁ***ii
;% CLALL -~ CLOSE ALL LOGICAL FILES.
;% DELETES ALL TARLE ENTRIES AND
;% RESTORES DEFAULT 1/0 CHANNELS AND
;% CLEARS SERIAL FORT DEVICES
;*ﬁ*f*i*ibnuﬁi%*ﬁi**fi§§§¥i*i&§§i§i§%§§§§

CLALL LDA H$00
STA LLDTND ;FORGET ALL FILES

R R T LT
;% CLRCH - CLEAR CHANNELS.

;¥ UNLISTEN OR UNTALK SERIAL

;# DEVICES, PUT LEAVE OTHERS ALUONE.

;% DEFAULT CHANNELS ARE RESTORED.

IEEEEELEE S FEFEERE L

KEEEFERELETERER

’
NCLKCH LDX #$03

CFX DFLTO ;OUTFUT CHANNEL SERIAL?
LCS L1001 ;NO
JSK 11006 sYES, UNLISTEN
L1001 CFX DFLTN ; INFUT CHANNEL SERIAL?
BCS 11003 :NO
JSK 1863 JYES, UNTALK
L1603  STX DFLTO ;OUTFUT CHANNEL =3
DA U306
STA DFLTN ; INPUT CHANNEL =9
RTS

SEND



Loc

F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34A
F34C
F34E
F351
F354
F356
F359
F35B
F35D
F3SF
F362
F364
F366
F369
F36B
F34D
F36F
F372
F374
F3727
F377
F377
F377
F379
F37e
F37D
F37F
F382
F284
F384
F384
F334
FIBé
F388
F38p
F38E
F399
F393
F39S
F397
F399
F399
F399
F399
F39C
F3%E
F3A1
F3n3d
F3AS

CODE

Ab
De
4C
20
Do
4C
Ab

90
4C
Eé
AS
9D
AS
09
85
9D
AS

90

Feé
co
Fo
90
20
90

co
Do
4C
20
BO
4C
Al

De

1]
20
AS
Fo
29

B8
03
oA
oF
03
FE
78
A
03
FB
98
B8

B9
60
B9
6D
BA
63

SA
03
96
03
DS

4F

02
03
09
De
03
13
B9
oF
1F

17
36
AF
Bz
2A
EA

F7
F3

Fé

Fé

02

02
02

F3

F4
F?

F7

ra

F7

Kernal
LINE

.LIB K13

:iﬁEit‘*R‘ﬁii!i*iiit*iﬂ*!ii*ﬂﬁ“iii!iﬁi**'ﬁi**
;% OPEN -- DPEN A FILE.

i ¥ CREATES AN ENTRY IN THE FILE

;% FILE TABLES CONSISTING OF LOGICAL

;% FILE NUMBER, DEVICE NUMBER, AND SEC

;% ADDRESS NUMBER.

;4 ROUTINES SETLFS & SETNAM SHOULD

;% BE USED FIRST.
;§§§§i§ii*i*§**i*i!***i****ﬁﬁ****ii*****i

4
NOFEN LDX LA ;CHECK FILE #

BNE L1005 ;NOT KEYBOARD

JP L971 ;NOT INFUT FILE
L1005 .SK Lieee ;ALREADY OFEN?

BNE L1007 ;NO

JMF L1011 ;ES, FILE OPEN
L1007 LDX LDTND ;END OF TABLE?

CPX H$OA

BCC Li0es ;NOD

JOP L1097 ;YES, TOO MANY FILES
L1068 INC LDTND ;NEW FILE

LDA LA

STA LAT,X ;STORE FILE H

LDA SA

ORA H$60 ;MAKE SA SERIAL

STA SA

STA SAT,X ;STORE SA

LDA FA

STA FAT,X ;STORE DEVICE M

;PERFORﬂ DEVICE SFECIFIC OPEN TASKS

BEQ L1030 KEYRDARD, DONE
CMP H$03 ; SCREEN?
PEQ 1.1030 ; YES, DONE
BCC L1010 ;CASSETTE OR RS-232
JSR L1021 ;OFEN SERIAL
BCC L1030 ;ALWAYS, DUNE
i
; TAPE/RS-232 OFEN
Lio1O CNMF H$02 ;R6-2327
PNE L1013 ;NO, MUST BE TAFE
JMP L1032 ;D0 RG-232
L1013 JSK L1104 ;SEE IF TAFE BUFFER
BCS L1015 ; YES
JME 11049 ;NO, TAFE NOT ALLOCATED
L1015 LDA SA
AND H$OF ;MASK OFF COMMAND
BNE L1023 :TAFE WRITE

OFEN TAPE FILE TO READ

JSR L9238 ; "PRESS FLAY’

BCS 11012 ;STOF KEY FRESSED
JSKR L1062 ; "SEARCHING'

L.DA FNLEN ;FILE NAME = 77
BCQ L1028 ;ANY FILE

JSR Lites s NAMED FILE
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LOC

F3A8
F3AA
F3AC
F3AF
F3B2
FIB4
F3R&
F3e8
F3B8
F3e8
F3e8
F3eB
F3eD
F3BF
F3c2
F3ca
F3C2
F3Cc2
F3C4
F3Cé
F3C8
F3CA
F3CA
F3CA
F3CA
F3CcC
F3CE
F3ud
F3D1
F3D3
F3D4
FiDns
F3DS
F3DS
F3DS
F3D7
F3D9
FDe
30D
F3DF
[3E1
F3EZ
[F3E4
FIEB
F3EA
F3ED
F3EF
F3F1
F3F2
F3F3
F3réa
F3F8
F3FA
F3FA
F3FA
F3FA
F3FC
F3FE
F401
F402
F404

The Commodore 64 ROMs Revealed

CODE LINE
90 18 PCC 11019 JFOUND 1T
Fo 28 PEQ L1012 {STOF KEY FRESSED
4C 04 F7 L1017 JMF L959 JFILE NOT FOUND
20 2C F7 L1028 JSK L1098 JGET ANY HEADER
Fo 20 PEQ L1012 ;STOF KEY FRESSED
90 oC BCC L1019 0.K.
BO F4 BCS L1017 ;FILE NOT FOUND
;OFEN TAFE FILE FOR WRITE
20 38 F8 L1023 JSK L1114 s "FRESS RECORD & FLAY’
BO 17 BCS L1012 ;STOF KEY FRESSED
A9 04 LDA HBDFH iDATA FILE HEADER TYFE
20 6A F7 JSi L1099 JWRITE IT
JFINISH OPEN FOR TAFE READ/WKITE
A9 BF L1019 LDA HRUFSZ-1 ;ASSUNE FORCE READ
A4 B9 LDY SA
Co 60 CFY H$60 READ?
Fo @7 BEQ L1025 LYES

;SET FOINTERS FOR BUFFERING DATA

v
’

A0 00 LOY H$00
A9 02 LDA HEDF ;TYPE FLAG FOR BLOCK
91 82 STA (TAFEL),Y ;T0 BEGIN OF BUFFER
98 TYA
85 A4 L1025 STA BCFFT ;POINT TO DATA
18 L1030 CLC ;FLAG GOOD OFEN
60 L1012 RTS JEXIT
;OFEN SERIAL

AS BY L1021 LDA SA
30 Fn BAI L1030 ;NO SA, DONE
A4 R7 LDY FNLEN
Fo Fé PED 11030 iNO FILENAME, DONE
a9 00 LDA H$00
85 9@ STA STATUS

AS DA LDA FA

20 oC ED JSK L966 ;DEVICE LA TO LISTEN
AS B9 LDA §A
09 Fo ORG H$FO

20 R9Y ED JSR 1871

5 90 LDA STATUS ;DEVICE THERE?

10 05 BFL L1014 JYES
68 FLA s ND

64 FLA

4C 07 F7 JOP L1026 ;DEVICE NOT FPRESENT
AS 7 L1014 LDA FNLEN
Fo oC REQ 11033 ;ND NAME, DONE

{SEND FILE NARME

4

Ad 20 LDY #H$00

Bl pR L1031 LDA (FNADR),Y
20 DD ED JER LB6I

ca INY

Ca B7 CPY FNLEN

Do Fé ENE L1031



Lac

F406
F409
F409
F409
F409
F4oC
F40F
Fa11
Fa13
F415
F418
F419
F41B
F41D
F41D
F41D
F41D
F420
F423
F423
F423
F423
F426
F428
F42A
F42B
F42C
F42F
F431
F434
F437
F43A
F43D
F440
F443
F446
F446
F44é
F446
F449
F44h
F44D
F450
F451
F433
F453
F453
F453
Fa5ée
F457
F459
F45C
F45C
F45C
FaGac
F45F
F462
Fa65
F4s8
F468
F448

CODE

4C

20
8c
Ca

B1
99
ce
co
Deé

20

8E

AD
29
Feo
0A
AA
AD
De
BC
BED
4C
BC
eDb

aD

AD
0A
20
AD
4A
90

AD
oA
Po
20

AD
8D
AD
8D

83
97
ez

BB
93

04
F2

4A
98

93
oF
ic

A&
09
Cci
ce
40
ER
EA

2E
94

09

o1

03
oD

b=
9C
9L
9D

Fé

F4
02

EF
Q2

02

FE
FE
Fé
E4
E4
02
02

FF
02

DD

Fo

02
02
02
02

LINE

L1033
:OPEN
{1032
L1014

s CALC
L1036

;CALC
H

L1035
L1039

s CHECK

L1040

s CHECK
H

Kernal

JNP L999 ;UNLISTEN AND RETURN
AN RS-232 OR PARALLEL FORT FILE

JSR L994 ;SET UP FOR RS-232
STY RSSTAT ;CLEAR STATUS

CFY FNLEN ;END OF NAME?

BEQ L1036 ;YES

LDA (FNADR),Y ;MOVE DATA

STA M26CTR,Y  ;TO M2& REGISTERS
INY

CFY H$04 ;ONLY 4 POSSIBLE PARAMS
BNE L1016
H OF BITS

JSK L899

STX BITNUAM
BAUD RATE

LDA M24CTR ;GET INDEX TO BRAUDO
AND H$OF

PEQ L1040

ASL A ;SET INDEX FOR 2BYTE TABLE
TAX

LDA $0246 ;DECIDE WHICH TABLE
BNE L1035

LDY $FEC1,X

LDA $FECO,X

JNP L1039

LDY $E4EB,X

L.DA $E4EA,X

STY M24AJB+1 ;STORE BAUD RATE
STA M26AJB

FOR 3/X LINE RESPONSE

LDA M26AJB

ASI. A

JSK L1226

I.DA M26CDR ;BIT @ OF M24CDR
LSR A

PCC L1038 ;IS 3LINE

FOR XLINE FROFER STATES

LDA D2DFB

ASL. A

PCS L1038

JSR L912 ;NO DATA SENT

JSET UP BUFFER POINTERS

1038 LDA RIDBE

sSTA
L.OA
8TA

RIDBS
RODBE
RODES

;ALLOCATE BUFFERS

.
’
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L.0C

F468
Fo46B
F46D
F46F
F470
F472
F474
F476
F478
F479
F47P
F47D
F47E
F480
F483
F483
F483
F483
F485
F488
F48aA
F48D
F499
F492
F495
F498
F49A
F49D
F49E
F49E
F49E
F49E
F49%CE
F4%E
F49E
F49E
F49C
F49E
F49E
FA9E
F49E
F49E
F49C
F49E
F49E
F4ho
F4A2
F4AS
Fan?
F4A9
F4AR
F4AD
F4Aal
F4p2
F4R4
F4Ré
Farg
F4e8
IF 418
F4B8
FaBA

The Commodore 64 ROMs Revealed

CODE

20
AS
Do
88
84
86
AS
Do
a8
84
86
38
A%
4C

A9
8D
A9
8n
8D
A9
oD

Hoe
8C
69

A4
Do

27
F8
[N}

F8
F7
FA
05

FaA
F9

Fo
20

7F
oD
06
3
o1
04
(4]
00
00
Al

B7
03

FE

DD

DD
DD

DD
M)

03

F7

LINE

JSR
L.DA
ENE
DEY
STY
STX
L1042 LDA
ENE
DEY
sTY
STX
L1043 SEC
LDA
JnF

SET UF DDR

e we we

9294 LDA
STA
LDA
STA
STA
LDA
ORA
STA
LDY
STY
RTS
-END
.LIB

AEXEEEEERSY
% LOAD RAM
% LOAD
* DEVICES
* CONTENTS
* IN .A.
ALT
.X,
: A0
¢ HIGH LOA
USE SETL

L9960 61X
STY
JNF
NLOAD STA
L.DA
6TA
1.DA
PNE
1.1241  JMF
1.1046 CNMF
REQ
eCe

LOAD FRUM

ws we we

LDY
ENE

11235 ;GET MEMSIZ
RIBUF+1 ;IN ALLOCATION
1.1042 : ALREADY

tFROTECT 256 BYTES
RIPUF+1
RIPUF
ROBUF +1 ;0UT ALLOCATION
L1043 ; ALREADY

;FROTECT 256 RYTES
ROBUF +1
ROBUF

;SIGNAL TOF OF MEMORY CHANGE
H$FO
L991 ; TOF CHANGED
B AND CB2 FOR RG-232
n$7F ;CASS OFF, TR MARK,CB1 MTL
D2ICR
1306 ; DDRE
D2DDRE
D2DFP
H$04
D2DFA
D2DFA
0300
$02A1
K14
EE R R R T
FUNCTION.

S FROM CASSETTE OR SERIAL PUS
x4 TOQ 31 AS DETERMINED RY
OF VARIABLE FA. VERIFY FLAG

LLOAD IF SA=06, NORMAL SA=1

.7 LOAD ADDRESS IF SaA=0
FERFORMS LOAD,<*0 IS VERIFY.
D RETURN IMN .X,.Y

F& & SETNAM PEFORE THIS ROUTINE

LR

*

MEMUSS ;LO ALT START
MEMUSS+1 ;HI ALT START
(ILOAD)

VERCK ; STORE VERIFY FLAG
H$00

STATUS

Fn ;CHECK DEVICE #
L1046

L1049 sKEYROARD, RAD DEVICE
He03 3 SCREENTY

L1241 ; YES

1.1050 ; TAFE

SERIAL BUS DEVICES

FNLEN sMUST HAVE FILENAME
L1045 s0.K.



Loc

F4BC
F 4BF
F4C1
F4C4
F4Cé
F4C8
F4CB
F4CD
F4Do
FaD2
F4DS
F4D8
F4DA
F4DC
F4DD
F4DE
F4E®
F4E3
F4ES
F4ES
F4EB
F4EA
F4EC
F4EE
F4Fo
F4F3
F4FS
F4F?7
FA4F9
F4FC
F4FE
FSe1
FS04
FS035
FS0e7
Foe8
FS99
FooB
FSeC
FSOE
FS10
Fa12
FS14
FS16
Fs18
FS1B
FSIC
FO1E
FS520
F522
FS24
F524
F528
FS2e
S2E
F530
F533
533
FS23
FS33
FS24

cooc

4C
L)

A9
85
20
AS
20
AS
20
20
85
AS
4A
4A
BO
20
83
8a
Do
AS

AS
85
20
A9

25

c
-

20
Do
4C
20
AA
AS
4A
4A
eo
8a
A4
Fo
Av
D1
Fo
A9

ac
21
ES
Do
E&
24

[
-

20
20
70
4C

44
Bo

10
B9
AF
40
B9
DS
BA
09
B9
Cc?
13
AE
99

50
13
AF

08
C3
AE
Ca
AF
b2
FD
90
90
El
03
33
13

99

E8

93
o
00
AE
08
10
1C

AE
AE
02
AF

CB
EF
42
79
04

e

F7

F3
ED

ED
EE

EE

FF

Fé
EE

FE

LIME

L1045

L1048
L1051

L1035

L1053
L1036

L1057
1.1058

;LOAD

LIOSO

JOF
LDX
JSR
LDA
STA
JSR
LDA
JSR
LDA
JSK
JSR
STA
LDA
LSK
I.SR
BCS
JSR
STA
TXA
BNE
LDA
STA
LDA
STA
JSR
LDA
AND
STA
JSK
BNE
JNF
JSR
TAX
LDA
LSR
LSR
BCS
TXA
1.DY
BEQ
1.DY
ChpP
BEQ
L.DA
JSR

L974
SA
L1062
H$40
SA
Lie21
FA
L8836
SA
LB&O
LB6S
EAL
STATUS
A

A
L1058
LB&S
EAH

L1048
MEMUSS
EAL
MEMUSS+1
EAH
l.107¢
H$FD
STATUS
STATUS
L309
1.1055
L1084
LB&G

STATUS
A

A
L1051

VERCK
L1053
Hso0
(EAL), Y
L1056
HSFERR
L1217

.BYT $2C

SThA
INC
BNE
INC
BLIT
RVC
JSR
JSR
rece
Jnp

FROM

LSR

BCS

(EAL), Y
EAL
L1057
EAH
STATUS
L1eS1
1863
L1081
L1067
L9S59

TAFE

A
1.1047

Kernal

;AISSING FILENARME

3 'SEARCHING
;SPECIAL LOAD COMMAND

;OPEN FILE
;TALK, ESTABLISH CHANNEL

;TELL IT TO LOAD
;GET FIRST BYTE

; ERROR?

;FILE NOT FOUND

;ORIG SA=07
;MO

;YES, SET ALT
; LOAD ADDRESS

; "LOADING’
;MASK OFF TIMEOUT

;STOP KEY?
;NO

; 'BREAK’
;GET BYTE

;s TIMEOUT?

;YES, TRY AGAIN

;VERIFY?
;NO, LOAD IT

;VERIFY IT

;0.K.

;NO, VERIFY ERROR
JUFDATE STATUS
;SKIF STORE

; INCREMENT STORE ADDR

;END OF INFUT?
;NO, CARRY ON
;CLOSE CHANNEL
;CLOSE FILE
; ALWAYS

;FILE NOT FOUND

APE?

m-
n

o
<~
4

179



180 The Commodore 64 ROMs Revealed

LOC  CODE LINE

536 4C 13 F7 JMP L1049 ;NO, BAD DEVICE
F539 20 D@ F7 L1047 SR 11104 ;SET TAFE FOINTERS
FS3C BO 03 BCS L1040

FS3E 4C 13 F?7 JNP L1049 ;1 DEALLOCATED

FS41 20 17 F8 Liese JSK L938 ; 'PRESS FLAY ON TAPE’
FS544 PO 648 BCS L1859 1STOP KEY?

FS46 20 AF F5 JSR L1062 3 ' SEARCHING’

F549 AS B? L1661 LDA FNLEN s NAME?

FS4B Fo 09 BEQ L1046 ;NO, LDAD FIRST PROG
F54D 20 EA F7 JSR L1108 ;YES, FIND A FILE
F550 90 o8 BCC L1043 j FOUND

FS52 Fo SA PEQ L1059 ;STOP KEY

FS54 BO DA BCS L10S8 ;NO, END OF TAPE
Fa56 20 2C F7 L1666 SR L1098 ; FIND ANY HEADER
F559 Fo 53 BEQ L1059 ;STOP KEY

FS5B B@ D3 BCS L1058 ;NO HEADER

FS5D AS 9@ L1043 LDA STATUS

FSS 29 10 AND HSFERR ;MUST HAVE GOT HEADER RIGHT
FS61 38 SEC

FS562 DO 4A ENE L1059 ;IS BAD

FS64 EO 01 CPX WBLF ;MOVEABLE?

F566 Fo 11 BEQ L1068 1 YES

F548 E@ @3 CFX WFLF ; PROGRAM

FS6A De DD ENE L1061 ;NO, TRY FOR NEXT
F54C A0 o1 L1044 LDY Hsol ;FIXED LOAD

FS6E B1 B2 LDA (TAFE1),Y ;ADDRESS IN BUFFER
FS570 85 C3 STA MEMUSS ;IS8 LOAD ADDRESS
F372 C8 INY

F573 B1 e2 LDA (TAPEL),Y

F575 85 C4 STA MERMUSS+1

FS77 BO 04 BCS L1065

F579 AS B9 L1068 LDA SA ;MONITOR LOAD?T
F57B D@ EF BNE L1044 ;YES, FIXED TYPE
F57D Ae 03 L1665 LDY H$03 ; TAFEA-TAFESTA
FS7F Bl B2 LDA (TAFEL),Y

F581 A0 ol LDY #tol

FS83 F1 B2 SBC (TAPED),Y

F585 AA TAX ;LO TO .X

FS86 A 04 LDY H$04

F5688 PB1 B2 LDA (TAFEL),Y

FS8A A0 02 LDY H$02

FS8C F1 2 SBC (TAFEL),Y

FS8E A8 TAY JHI TO .Y

FS8F 18 CLC ;EA=STA+(TAFEA-~TAFESTA)
F5%0 6A XA

FS91 &5 C3 ADC MEMUSS

FS593 85 AE STA EAL

F595 98 VA

F596 &5 C4 ADC MENMUSS+1

F598 B9 AF STA EAH

FS9A AS €3 LDA MEMUSS ;SET UP START ADDRESS
FS9C 85 C1 STA STAL

FS9E A5 C4 LDA MEMUSS+1

FSAe 85 C2 STA STAH

F5A2 20 D2 F§ JSK L1070 ; 'LOADING’

FSAS 20 4A FB JSK L940 ;LOAD TAFE BLOCK
FSA9 24 LBYT $24 ;SKIFP NEXT COMMAND
F5A9 18 Lies? CLC ;GOOD EXIT

FSAA ;

FShA ;SET UP END ADDRESS

FAA ;



Loc

FSAA
FSAC
FSAE
FSAF
FSAF
FSAF
F9AF
FSB1
FSR3
FSBS
FSe8
FSBRA
FSBC
FSBE
FSC1
FSC1
FSC1
FSC1
F3C3
FSCS
FSC7
FSC9
F&SCC
FSCD
FSCF
FSD1
FSD2
FSD2
FSD2
FSD2
FSD4
FSDé
FSD8
FSDA
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDD
FSDF
FSE1L
FSE2
FOE4
FSE&
FSEB
FSEA
FSED
FSEF
FSF1
FSF4
FSFé
FSF8

CODE

Ab
A4
60

AS
10
A0
20
AS
Fo
Ao
29

A4
Fo
A0
e1
20
[of:]
C4
Do
460

Ao
AS
Fo
Ao
4C

86
84
AA
BS
85

85
4C
AD
Do
4C
co
Fe
90

AE
AF

90
1E
o
2F
ez
15
17
aF

8?7
o
00
BB
D2

B?
Fé

49
23
02

28

AE
AF

90
C1
01
c2
32
A
03
13
03
F9
SF

F1

Fi

FF

F1

K]

F7

Kernal
LINE
L.DX EAL
LDY EAH
L1059 RTS

;PRINT 'SEARCHING CFOR NAME]’

L1062 LDA MSGFLG {FRINT IT?
BFL L1071 ;NO
LDY WMSS-MS1  ;'SEARCHING’
JSK 11073
LLDA FNLEN
BEQ L1071
LDY HMS6-MS1  ;’FOR’
JSR L1073

;PRINT FILE NAME

L

L1022 LDY FNLEN ;NARE?
PEA 1.1071 ;NO, DONE
LDY H$00

L1091 LDA (FNADR),Y
JSR L&22
INY
CFY FNLEN
ENE L1091
L1071 RTS

;PRINT LOADING/VERIFYING

L1070 LDY HMS10-MS1 ;ASSUME "LOADING’
LDA VERCK ;CHECK FLAG
BEQ L1052 3 YES, LOADING
LDY NMS21-MS1 ;"VERIFYING’
L1052 JnMF L922
.END
LIB K15

PEENAN A RSN NN AR SRR RS A AR NASENEN AN KR
;# SAVE MEMORY FUNCTION.

* SAVES TD CASSETTE OR SERIAL

;# DEVICES »=4 TO 31 AS SELECTED RY

;* VARIABLE FA.

# START OF SAVE IS INDIRECT AT .A

;¥ END OF SAVE IS .X, .Y

;¢ USE SETLFS & SETNAM BEFORE THIS ROUTINE

RERXFEXA PR ARANRL LA AL XA XXX EX KA AKX NN AR KR ES

. e .

e e =

e

1072 STX EAL
STY EAH
TAX ;SET UP START
LDA $00,X
SThA STAL
LDA $01,X
STA STAH
JNF (ISAVE)
NSAVE LDA FA

BNE L1075
L1242  UMF L1049 ; BAD DEVICE
L1075 CnFP H$03 ;SERIALY?
BEQ L1242 ; SCREEN, BAD DEVICE

BCC L1085 ;NO, TAFE

181
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Loc

FOFA
FSFC
FSFE
F600
Fa602
F405
Fé608
F&0OR
F4eD
F&6190
F612
F&135
F617
F&1A
F61C
F&1F
F621
F&24
Fb27
F&29
F62B
F62E
F631
F&33
F636
F638
F639
F&3A
F63A
F&3D
F63F
F&42
F644
F644
F648
F&4B
F64D
Fé4F
Fé&51
F&%54
F657
F658
F&59
659
Fé59
[459
F&SA
650
F&SF
1662
Fé64
F&87
F649
F&4cC
F66E
F&70
F672
Fé74
F&76
F&677
F&67A

The Commodore 64 ROMs Revealed

CODE

A9
a5
A4
Y
4C
20
20
AS
20
AS
20
AQ
20
AS
20
AS
20
20
Bo
B1
20
20
Do
20
A9
3a
60

20
ne
20
24
30
AS
20
AS
29
99
20
20
18
60

4A
20
4C
20
90

Bo
20
A2
(5
29
Do
N2
8Aa
20
Bo

61
)
87
03
10
DS
8F
BA
oc
B9
)
00
8€
AC
DD
AD
oD
D1
14
AC
DD
E1
("4
42

(14

DB
ES
FE
B9
11
RA
eC
B9
EF
EQ
B9
FE

[
13
Do
aD
38

ey

8F

3%
01
02
o1

6A
12

F7
F3
Fé&
ED
ED
Fe
ED
ED
FC
ED
FF

Fé

FC
ED

ED

ED
ED

F7
F7

Fg
Fé

F27

LINE

L1074

L1077

L1084

L1054

L1082
L1081

L999
L1034

i TAPE

L1085

L1076

Lieges

L.DA
STA
LDY
BENE
JNF
JSR
JSR
LDA
JSR
LDA
JSR
LDy
JSR
LDA
JSR
LDA
JSR
JSR
BCS
LDA
JSR
JSR
ENE
JSK
L.DA
SEC
RTS

JSR
PNE
JSR
BIT
emMI
LDA
JSR
LDA
AND
0ORA
JSKR
JSKR
Cl.C
RTS

SAVE

L3R
RCS
Jnr
JSK
BCC
JSR
BCS
JSKR
LDX
1.DA
AND
BNE
LDX
TXA
JSR
ecs

H$61
SA
FNLEN
L1074
L974
L1e21
L1087
FA
L966
SA
LB71
H$00
L1174
SAL
LB61
SAH
1861
L1193
Lieg2
(SAL), Y
1.861
L309
L1054
L1e8a1
nsee

l.1ege
L1077
L1006
SA

1.1034

1.966
SA
HSEF
NS$EQ
1.871
L.1006

A
L1076
L1049
1.1104
L1242
L1114
L1099
1.1087
HrLF
SA
Hs01
L1086
HELF

L1699
L1990

;YES

;MISSING FILE NAME
;OFEN
3 'SAVING®

;LISTEN
;LISTEN SA

;COMPARE START TO END
; HAVE REACHED END

;STOP KEY?
;NO

;YES, CLOSE

; INCREMENT CURRENT ADDR
;UNLISTEN

;LISTEN

;LISTEN SA
;UNLISTEN
;600D EXIT

;RS-2327
;NO, MUST BE TAFE
;BAD DEVICE

;GET PUFFER ADDR
;MOT ALLOCATED

;STOF KEY

;" SAVING’

;DECIDE TYFE TO SAVE
11-FLF, 8-BLF

GINITIALLISE WRITE
1STOP KEY



Loc

F&7C
F&7F
Fé81
F683
Fé689
F687
F 489
Fé8C
F&68D
F68E
F&8F
F68F
F68F
Fé68F
F691
F693
F&6?9
Fé698
F598
Fé98
Fa9R
F698
F&98E
F69B
F&9B
F698
Fé98
F&69R
F&9R
F&98
Fé9@
F&69D
FE&E9F
F&Al
F&6A3
F4NS
F6A7
F6AB
F6AA
F&AC
Fé6AE
[Er=Y=Y")
FéR2
F6R4
Fé6R&
Fse8
FORA
Fo6RC
F6RF
F&C2
F&Ca
F&CS
F6C?7
F&C9
Fecc
F&CF
F&6bD2
FoD4
F&b?7
F&D3
F6DA

CODE

20
2o
AL
29
Fo
A9
20
24
18
690

AS
1@
AQ

4C

A2
E6
Do
E&
Do
Eb
28
AS
E9
AD
EQ
AS
EQ
920

86
86
AD
(B)]
peo
AA
30
A2
8E
AE
EC
Do
8D
EB
Do
85

67
aD
[:374
02
04
05

6A

90
FB
51
oF
c1

Fg

02
91

F8

F7

F1

be
DC

oe
DeC
ne

Kernal
LINE
JSRL9S2 SWRITE HEADER
BCS L1090 ;STOP KEY
LDA SA
AND H$02 ;WRITE END OF TAFE?
BEQ L1088 ;NO
LDA H$0S
JSR L1099
LBYT $24 ; SKIF COMMAND
L1088 CLC
L169@ RTS
;FRINT "SAVING LFILE NAMED’
’
1.1087 LDA MSGFLG JFRINT IT?
BFL L1090 ;NO
LDY HMS11-MS1 ;’SAVING’
JSR L1073
JOF 11022 ;SEND FILENAME
LEND
LLIB K16
;% UPDATE TIME.
;% THIS ROUTINE UFDATES THE TIME
;% EVERY 40TH OF A SECOND. THE STOF KEY
;% IS ALSO LOGGED AT THIS FOINT.
; INTERRUFTS ARE COMING FROM 6526 TIMERS
L1078 LDX #H$0o ;FRE-LOAD FOR LATER
INC TIME+2 ; INCREMENT THE TIME
BNE L1245 ; REGISTERS
INC TIME+1
PNE L1245
INC TIME
L1245 SEC ;CHECK SDR 24 HR WRAF
LDA TIME+2 ; ARDUND
SEC H$01 ;L0 BYTE +1 (CORRECTION)
LDA TIME+1
SEC H$1A ;MWIDDLE BYTE
LDA TIME
SEC H$4F JHI BYTE
ECC L1092
STX TIME ;YES WRAF, SET ALL TIME
STX TIME+1 ; REGISTERS TO ZERO
STX TIME+2
L1092 LDA DIDFR ;NO WRAF, SET STOR
ChF DINFR ; KEY FLAG & WAIT TO SETTLE
ENE L1092
ThaX

BMI L1095
LDX H$ED
STX DIDFA
1.1993  LOX DIDFR
CFX DLIDFR
ENE 11093
STA DIDFA
INX
ENE 1.1094
L1095 STA STKEY

183



184

Loc

F4DC
F&DD
F6DD
F&DD
F6DD
F&DD
F&bD
F&4DD
F&6DD
F&DD
F4DE
F&4E®
F6E2
Fo6E4
F6E4
F&E4
F6E4
F&E4
F&E4
F&4E4
F6E4
F&4ES
F6E7
F&E9
F6ER
F&4EC
F6ED
F&ED
F6ED
F4ED
F&ED
F&ED
FSED
F6ED
F&ED
F6ED
F4ED
F&6ED
F&ED
F&ED
F&6ED
F&EF
F6F1
F&6F3
F6F 4
F&F?7
F&6F9
FoFa
F6Fe
F&6FR
F&6Fe
F&FR
FSFR
FO6FR
F6FR
F&FeR
F&FB
F&FD
F6FE
F709
F701

The Commodore 64 ROMs Revealed

CODE

690

78
AS
Ab
A4

78
85
86
84
a8

69

AS
c9
De
28
20

e«
J

28
60

A9
20
h?
2C
A9

A2
Al
Ao

A2

A9

21
7F
07

cc
Cé

01
02
03

FF

LINE

L1094 KRTS

EAAARNAXAAARAANAKAAANARAARNN KRR AN R LA AR RA

;# READ TINME.

;s THIS KOUTINE RETURNS THE TIME
;% VALUE STORED IN .A(LO), .X(NEXT),
i% JY(HD.
;#fi***i&i*i*ﬁ*i***iii**ﬁﬁ*****ﬁ*%**&**%*
1
L1096  SEI ;DISARLE TIME
LDA TIME+2 ; INCREMENT
LDX TIME+1 ;SET REGISTER WITH TINME
LDY TIME '

AR RN E RN AR AN ANR AN AR A A RRRRNAS
# SET TIME.

THIS ROUTINE SETS THE TIME FROM

# REGISTERS .A(LO), .X(NEXT), .Y(HI)

EAE XA AR AR XK RN AR AR AR R AR ARARA RN A AR A RGNS

»:

™ oe %¢ ue e wa wa we

1244 SEI ;DISABLE TIME
STA TIRME+2 ; INCREMENT
STX TIME+L ;STORE TIME FROM REGISTE
STY TIME
CLI
RTS
-END
LIB K17

PR A AN A NS R AR AN E NN NN AN A A RNRRRERS
STOP -- CHECK STOP KEY FLAG AND
RETURN Z FLAG SET IF FLAG TRUE.
ALSO CLOSES ACTIVE CHANNELS AND
FLUSHES KEYRODARD QUEUE.
ALSO RETURNS KEY DOWNS FROM LAST
KEYBOARD ROW IN .A.

SHOUL.D CALL UFDATE TIME BEFORE
THIS.

X R PR RIS EETE ERS RS AL A EE S A

f w » * * n » ¥ N

'
l
v
4
.
?
v
'
’
1
r’
!
H
'
’

STOF  LDA STREY ;sVALUE OF LAST ROW

CMF W$7F ;STOF KEY FOSITION
BNE 1.1243 ;NOT DOWN

FHF

JSR 1.674 ;CLEAR CHANNELS
STA NDX ;CLEAR KE'Y QUEUE
FLP

L1243 RTS

T e T e e
;% ERROR HANDLER.

;# FRINTS KERNAL ERROR MESSAGE IF B1T &
# OF MSGFLG IS SET. RETURNS WITH ERROR
;% #H IN .A AND CARRY SET.

PEEEREEEFERFEZEERERARLERL R R L LR E LR XL RERER

N1 e Ne e Ne e we

L1097 LDA Hsol
JBYT $2C

L1011 LDA Hso2 ;FILE OPEN
RYT $2C

L10e9 DA H$03 ;FILE NOT OFEN

;TOO MANY FILES



LocC

F703
F704
F7064
F707
F709
F70A
F7oC
F70D
F70F
F710
F712
F713
F715
F716
F719
F71B
F71D
F71F
F722
F723
F724
F726
F729
F72A
F728
F72C
F72C
F72C
F72C
F72C
F72C
F7:2C
F72C
F72C
F72C
F72C
F72C
F72C
F72C
F72C
F72E
F72F
F732
F733
F735
F737
F739
F73e
F73D
F73F
F741
F743
745
F747
F749
F74eR
F74C
F74E
F750
F752
F755

CODE

A9
20
A9

A9
20
A9
2c
A9
2C
A?
48

ne
24

20

AS
48
20
48
89
B0
[21")
B1
c9
Fo
ce
Fo
ce
Fo
c9
Do
Af
24
10
A0
20
A0

o4

06
07
o8

09
cc

9D
oA
2F

30
D2

?3
41

93
32
00
R2
05
2A
o1
98
03
4
04
El

9D
17
63
2F

["3+}

FF

F1

FF

F8

F1

Kernal
LINE
LBYT $2C
L959  LDA H$04 ;FILE NOT FOUND
LBYT $2C

L1026 LDA #$05 ;DEVICE NOT FRESENT

LYT $2C

L971 LDA #$06 ;NOT INFUT FILE
LBYT $2C

L965 LLDA H$07 ;NOT OUTFUT FILE
LBYT $2C

L974 LDA #H$o8 ;MISSING FILE NAME
-BYT $2C

L1049 LDA #H$09 ;BAD DEVICE #
FHA ;ERROR # ON STACK
JSKR L&74 ;RESTORE 1/0
LDY HMS1-mS1
BIT MSGFLG ;FRINT ERROR?
BVUC L1018 ;NO
JSR 11073 ;FRINT "I/0 ERROR #°'
FLA
FHA
ORA H#$30 ;MAKE ERROR B ASCII
JSR L622 sFRINT IT

L1018 FLA
SEC
RTS
+END
LIB K18

:*%2**’R?""'-"(%*2**‘8****%*%7"’:**"8"* CHELEREER
;% FIND ANY TAFE HEADEKR.

;# READS TAFE DEVICE UNTIL ONE OF THE

;¥ FOLOWING BLOCK TYFES IS FOUND: BDFH--
;¥ BASIC DATA FILE HEADER, BLF--BASIC

;# LOAD FILE. FOR SUCCESS, CARRY IS

;# CLEAR ON RETURN. FOR FAILURE, CARRY

;% IS SET ON RETURN. IN ADDITION, .A IS
;¢ @ IF STOF KEY WAS FRESSED.
;"""?1?"*3“""?‘!’"#’ EEEEECEREELFLEREXRE R CLERS
L

1098 LDA VERCK ; SAVE OLD VERIFY

FHA

JSR 1.1029 ;READ TAFE BLOCK

FLA

STA VERCK ;RESTORE VERIFY

BCS L1101 ;READ TERMINATED

LDY H$00

LDA (TAFE1),Y ;GET HEADER TYFE

CMF HEDT JEND OF TAFE?

REQ L1101 JYES

CMF HBLF ;BASIC LOAD FILE?

BEQ L1027 S (ES

CHF HPLF ;FIXED LOAD FILE?

PEQ L1027 ;YES

CMF HEDFH ;BASIC DATA FILE?

ENE L1098 iNO, TRY AGAIN
L1027 TAX JFILE TYFE IN .X

RIT MSGFLG sPRINT MESSAGE?

RFL L1102 iND

LDY WMS17-MS1 ;’FOUND’

JSK L1673

LDY H$05
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L.0C

F757
F759
F75C
F750D
F75F
F761
F763
F764
F767
F748
F769
F76A
F76A
F78A
F76A
F78A
F76A
F74A
F76A
F74C
F76F
F771
F773
F774
F776
F777
F779
F77A
F77C
F77D
F77F
F781
F783
F784
F786
F788
F78A
F78E
F78D
I 78F
F799
792
F294
795
F797
729
F794
F79C
F79E
F79F
F761
F703
F78%5
7087
F70a9
F70R
F76D
F7aF
F781
F7e3
F7R5

The Commodore 64 ROMs Revealed

CODE

B1
20
cs8
ce
Do
AS
20
EA
18
88
60

B2
D2

15
Fé
Al
E®

) 9E

Do
SE
c2
C1
AF
AE
BF
20
B2

Fi

B2

(; F

7
oC
ep
9F
B2
YE

EE

FF

E4

F7

LINE

L116@ LDA
JSK
INY
CFY
ENE
L.DA
JSKR
NOF
Li1e2 CLC
DEY
L1161 KRTS

(TAFEL),Y ; OUTFUT COMFLETE

L&22 ;FILE NAME

H$15

11100

TIME+1 ;WAIT FOR 8.5 SECONDS

LBO6 ; OR FOR THE CBM KEY
; SUCCESS

PR ANA A AN AN A AR AU A AR A ARNKNR AR AR RS
;% WRITE TAFE HEADER.
;% ERROR IF TAFE BUFFER DE-ALLOCATED
;% CARRY CLEAR IF 0.K.

PERERRKAXAFR AR AR IR EARRN IR S AR ANA N XL AR GXAN AR

’

L1699 STA
JSK
BCC
LDA
FHA
LDA
FHA
LDA
FHA
LDA
FHA
LDY
L.DA

L9998 STA
DEY
BNE
1.DA
STA
INY
L.DA
STA
INY
LDA
GTA
INY
L.DA
STA
INY
1.DA
8TA
INY
STy
LDY
STY

L1195 LDY
CFY
BEG
L&
L.DY
SThA
INC
INC
BNE

T1
L1104 ;GET BUFFER ADDRESS
L1106 ;NOT ALLOCATED
STAH ;FRESERVE START AND END
; ADDRESSES
STAL
EAH
EAL
HRUFSZ-1 ;BLANK TAFE BUFFER
He20 ; SFACE CHARS
(TAFEL),Y
L998
T1 ;ELOCK TYFE IN HEADER
(TAFEL),Y
GTAL ;START ADDRESS IN HEADER
(TAFEL1),Y
STAH
(TAPEL) , Y
;END ADDRESS IN HEADER
EAL

(TAFEL) Y

£AH

CTAFELY Y
JFILE NAME IN HEADER

T2

H$60

T1

11

FNLEN

L1107

(FNADR)

T2

(TAPEL), Y

T1

T2

L1105



Loc

F7B827
F7ea
F78C
F7BE
F7C1
F7C2
F7C3
F7CS
F7Cé
F7C8
F7C9
F7C8
F7cC
F7CE
F7CF
F7De
F7D0@
F7D0
F7D0
F7D2
F7D4
F7Dé
F7D7
F7DA
F7DB
F7DD
F7DE
F7€E9
F7E2
F7E3
F7ES
F7E7
F7€E9
F7EA
F7EA
F?ED
F7EF
F7F1
F7F3
F7FS
F7F7
F7F9
F7Fe
F7FD
F7FF
FBo1
Fge3
FB80oS
Feez
F309
[3:11)
F8oc
F82D
F8eD
Fgap
F8l1e
F812
814
FB816
F817
FB817

CODE

29
ny
85
20
A8
68
85
48
85
68
85
48
85
98
40

Ab
A4
ce
60
20
84
85
18
69
85
928
8%
69
as

60

20
BO
1]
84
AQ
84
C4
Fo
Bl
A4

Do
E6
Eé

Do
18
60

20
E6
A4
co
60

D7
69
a1
6B

AE
AF
Ci
c2

B2
B3
02

Do
C1

ce
AE

c2
(14
AF

2

=

1D
o5
9F
(1]
9E
B7
10
[:1:)
9F
B2
E?7
9€E
9F

EC

Do
A6
A6
Co

F7

F8

F7

F7

F7

LINE

L1107

L1106

;RETURN BUFFER ADDRESS

i
L1104

L99S

L1108

L1024

L1112
L1111

L1110

;WAIT FOR PLAY SWITCH

JSR
LDA
STA
JSK
TAY
FlLLA
STA
FLA
STA
Fl.A
STA
Fl.a
STA
TYA
RTS

LDX
LDY
CFY
RTS
JSR
TXA
STA
CLC
ADC
STA
TYA
STA
ADC
STA
RTS

JSR
BCS
LDY
STY
LDY
STY
CFY
BEQ
LDA
LDY
cmr
ENE
INC
INC
LDY
BNE
CLC
RTS

.END

1.993
H$69
SHCNH
L1089

EAL
EAH
STAL
STAH

TAPEL
TAFEL+1
Heo2

L1104
STAL

HBUFSZ
EAL

STAH
nsoo
EAH

L1098
L111t
H$05

T2

H$00

T1

FNLEN
L1112
(FNADR) , Y
T2
(TAFE1),Y
L1108

T1

T2

1

L1024

LIB K19

JSR
INC
LDy
CPY
RTS

L1104
BUFFT
BUFFT
WBUFGZ

Kernal

;SET UP START & END
;ADDR OF HEADER & SET
; TIAE FOR LEADER
{WRITE HEADER TO TAFE
;SAVE ERKDR CODE IN .Y
;RESTORE START & END
; ADDRESSES

;RESTORE ERROR CODE

;ALLOCATED?
;CARRY CLEAR, DE-ALLOCATED
;GET FTR TO CASSETTE

;SAVE START LOW

;COMPUTE POINTER TQ END
;SAVE END LOW

;SAVE START HI
;COMFUTE FOINTER TO END
;SAVE END HIGH

;FIND ANY HEADER
;FAILED

;CHECK NARE
;OFFSET TO HEADER

;OFFSET TO NAME

;COMFARE THIS MANY
; DONE

;WRONG FILE NANE

sALWAYS
; SUCCESS
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Loc

F817
F817
F81A
F81C
F81E
FB21
F824
F827
F829
F82R
F82E
FB2E
F82E
F82E
F83e
FB32
F834
FB836
FB37
F838
F838
FB38
F838
F83p
F83D
FB3F
F841
FB41
F841
FB841
843
F845
F847
FB4A
FB4A
FB4A
FB4A
F84D
FB4F
850
Fes2
854
F856
F8s8
FBSA
F8sC
F8SE
F860
F862
F864
FB64
FB864
F8é&4
F367
FB69
F86R
F86E
870
FB71
F873
F875

The Commodore 64 ROMs Revealed

CODE

20
Fo
Ao
20
20
20
Do
AY
4C

A9
24
De
24
18
69

20
Fo
A0
Do

A9
8%
85
20

20
eo
78
A9
85
85
85
85

85

A9
A2
Do

20
A9
8%
20
e
78
n9
A2

2E
1A
i
2F
Do
2E
FB
6A
2F

10
o1
o2
o1

2E
F9

DD

090
99
73
D7

17
1F

00
AA
R4
eeo
9C
9F
9C
70
oE
11

D7
14
AR
18
6C

82
08

F8

F1
F8
F8

F1

F8

F7

F8

F7

F8

LINE

L?38 JSK
REQ
LDY
L1020 JUSKR
L1117 SR
JSR
ENE
LDY
JnF

™ e vo we

1116 LDA
BIT
ENE
BIT
L1113 CLC
RTS

CHECK FOR

1114 JSR
BEQ
LDY
ENE

L1116
L1113

HMS7-MS1

1.1973
L1125
L1116
L1117

HMG18-

L1073

Hé10
$01
L1113
$01

nMs1

TEST CASSETTE SWITCH

; "FRESS FLAY...~’

;TEST STOF KEY
;TEST CASSETTE SWITCHES

; "OK’

; CHECK FORT
; CLLOSED™?

;1 NO

; DEPOUNCE
;GOOD EXIT

RECORD & FLAY

L1116
L1113
HMS8-M
L1020

S1

READ HEADER BLOCK

L1029 LDA
STA
STA

ISR
;READ LOAD

L9490 JSK
BCS
SEI
LDA
STA
ST
STah
STA
STA
STA
I.DA
LDX
ENE

H$00
STATUS
VERCK
L995

RLOCK

L938
L1109

H$00
RDFL.G
SNSW1
CMFO
FTRL
FTR2
DFSW
HeFQ
H$OE
L1118

ENTRY

;URITE HEADER BLOCK

L1069 JSKR
L952 L.DA
STA
L1089 .Sk
L1109 BCS
SEI
L.DA
LDX

L9995
H$14
SHCNH
L1114
L1115

H$B2
H308

; "FRESS RECORD...’

; "FRESS FLAY...’
;STOF KEY

;CLEAR FLAGS

;ENABLE FOR TAFE IRQ
sFOINT 1RQ VECTOR TO READ
s ALWAYS

EETUEEN BLOCK SHORTS

; "FRESS RECORD.. .’
iSTOP KEY

;ENABLE T2 IRQ
;FOINT IRQ VECTOR TO WRITE



Lac

F875
F875
F875
F877
F87A
F87D
FB88e
F8a82
F885
F887
F88A
F88D
F890
F892
F895
F898
F89p
F89E
FBAl1
FBA4
FBAb
F8A8
F8AP
F8AD
F8AF
F8e1
Fge3
F8BS
F8e7
F8es
FBEA
F8pe
FBED
FBRE
F8c1
F8C4
F8cs
F8c7
F8ca
F3CD
F8Do
F8D3
F8D4
F8Dé
F8Dne
F8DA
FeDe
F8DC
F8BDE
F8E1
F8E2
FQE2
F8E2
FBE2
FF8E4
F8E6
F8L7
FBES
F3E9
FBER
F8EC

CODE

86
5

oA
oh
18
65

18

7F
oD
oD
oE
19
oF
?1
A2
A4
11
EF
11
14
9F
15
AQ
BD
02
PE
97
o1
iF
o1
()
FF
FF

or
23

00
[a14

e1
2

Lo
B1

DC
(o]
DC

DC

02
Fo
ne

Do
03
02
03
02
FC

FE

02
03

Fg
Fg

FF

FC

LINE

;START TAPE OFERATION

L1118

L1119
L1124

L1123

L1125

L1115

L1120

;SHT UF TIMEOUYT WATCH

L1126

LDY
STY
8TA
LDA
ORA
STa
AND
STA
JSR
LDA
AND
STA
I.DA
STA
LDA
STA
JSK
LDA
STA
JSR
LDA
AND
STA
STA
L.DX
LDY
DEY
BNE
DEX
ENE
CLY
LDA
CmF
CLC
REQ
JSKR
JSKR
JMF
JSK
cLC
ENE
JSR
SEC
Fl.A
FLA
LDA
STh
RTS

STX
LDA
Aastk
ASL
cLe
ADC
CLC
ADC

He7F
D1ICR
D1ICR
D1CRA
He19
D1CRB
He91
$02A2
L921
VICREG+17
HSEF
VICREG+17
CINV
IRQTMP
CINV+1
IRQTMF+1
L1195
He02
FSELK
L1079
$01

H$1F

$01

CAS1
HS$FF
HeFF

L1124
L1119

IRQTAF+1
CINV+1

L1115
11129
1.1092
11123
L309

L1120
L1192

H$00
IRQTMF+1

TEMF
CMFO
A
[}
CMFO

TENP

Kernal

ENTRY POINT
;KILL UNWANTED IRQ

;ENABLE WANTED

{WAIT FOR RS-232
;BLANK SCREEN

;MOVE IRA TO IRAQTEMF
;FOR CASSETTE OF§

;CHANGE IRQ VECTOR
;FSBLK STARTS AT 2

;s FREFARE LOCAL COUNTERS
; TURN CASSETTE MOTOR ON

;FLAG INTERNAL COMTROL
;DELAY PETWEEN PLOCKS

;CHECK FOR IRQ VYECTOR
;FOINTING AT KEY ROUTINE

;YES, RETURN

;N0 CHECK STOF
;UFDATE TIME

;STAY IN LOOF

;TOF KEY DOWN?
;ASSUME. NOT
; CORRECT ASSUMFTION
;STOF DOWN STOF TAFE
;FAILED
;BACK ON RTS

;DISABLE IRQTMF

FOR NEXT DIFOLE

s TINEQUT CONSTANT
s CMFO=S

;ADJUST LONG BYTE COUNT

189
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LOC

FOEE
F8FO
FOF2
FBF 4
FBF 6
FBF7
FBF9
F8FA
FBFC
F8FD
FBFE
F9o1
F903
F905
F907
F9OA
F9OR
F9QE
F911
F914
F917
F91A
F91D
F9LF
F921
F923
F924
F926
F927
F924
F92p
F92C
F92C
F92C
F92C
F9ac
F92C
F92C
F92C
F92F
F931
F932
F935
F938
F93A
F93C
F93D
F940
F943
F945
F948
F94P.
F94E
F94F
Fo51
F953
F954
F956
F957
F959
FOSE

The Commodore 64 ROMs Revealed

CODE

85
A9
24
30
2A
06
2A
06
24
AA
AD
c9
?0
65
80
8A
6D
8D
AD
80
8D
AD
29
Fo
A9
48
A9
48
4C
58
69

Bl
09
e
o1

B1
B1

06
16
F9
B1
04

07
Q5
A2
oE
A4
oD
10
09
F9

43

nc

nc
DeC
DC
02
DC
02
)]

FF

Dc

Dc

DC
ne

neC

02

LINE

L1146

L1128

L1129

~

STA
LDA
BIT
BMI
ROL
ASL
ROL
ASL
ROL
TAX
LDA
ChF
BCC
ADC
STA
TXA
ADC
STA
LDA
STA
STA
LDA
AND
BEQ
LDA
FHA
1.DA
FHA
JMF
CLI
RTS
-END
.LIE

TENF
400
CMFO
L1146
A
TENF
A
TEMP
A

D1TBL
H$164
1.1128
TEMF
DITAL

D1TEH
D1TAH
$02A2
D1CRA
$02A4
D1ICK
He10

L1129
HEF9

K20

;CHECK CMFO. .

NINUS, NO ADJUST
FLUS, ADJUST FOS
;MULTIFLY CORRECTED
: VALUE BY 4

we we

;WATCH OUT FOR ROLLOVER

; TINE FOR ROUTINE?

;TOO CLOSE S0 WAIT
;CALCULATE AND

3y STORE ADJUSTED TIME COUNT

;ADJUST FOR HI TIME COUNT

R s L EE T
;# CASSETTE READ SUBROUTINES

’
L1130

LDX
L DY
TYA
SeC
CFX
BNE
STX
TAX
STY
STY
L.DA
STA
LDA
STA
TYA
SBC
STX
L.6R
ROR
LSk
ROR
L.DA
CLC

DiTeH
HSFF

DiTEL
Di1TEH
L1130
TEMF

DITEL
DLITEH
H$19

D1CRE
D1ICK
$02A3

TENF
TEMF

A
TEMF
A
TENF
CMFO

;GET TIME SINCE LAST IRQ
;COMFUTE COUNTER DIFF

;TIMER HIGH ROLLOVER?
;YES, RECOMFUTE

;RE-LDAD TIMER D

; CALCULATE. HIGH

MOVE 2 BITS FRUN
; HIGH TO TEMF

;CALC MIN FULSE VALUE



Loc

F?5C
F95E
F960
F9642
F944
F966é
F949
F969
F9é48
F?6D
F94F
F971
F973
F972S
F977
F978
F97A
F92C
F97E
F980
F982
F984
F984
F988
F98B
F98E
F98D
F98F
F991
F993
F993
F999
F997
F997
F999
F99a
F99C
F9%E
F9no
F9A2
Fon4
F9A4
F7a8
F?hn
F9aC
F9AaC
F9AE
FopRo
F9R3
F9RS
F9R?
Foea
F9BC
FIRE
F?Co
FoC2
F9CS
F9C7
FoCcy
F9C9
Feoce

CODE

Cé
38
E9
ES
65
85
AS
49
85
Fo
8é

AS
Fo
Ab
29
De
AaD
Do
A9
05
2] 0]
A
10

2
v

ac
e1
4A
9C
03
60

A3
1B
(1]
30
1]
B1
ic

26
Bo
B1
17

BO
e1
03
1e

B4
1D
A8
19

A9
02

A9

13
=3}
92
2
A4
21
A4
2B
D7

B4

22

o

A3
o1
(']
A4
i6
20
A4
A4
A3
30
BF

Ab
L2

FA

FA

Fg

LINE

4
L1132

L1134
(1136

L1139

—re

——
——

7
11141

L1133

L1144

ADC
Cmp
BCS
1.DX
BCQ
JnF

LDX
BnI
LDX
ADC
ADC
cmp
BCS
INX
ADC
ADC
cnp
BCS
ADC
ADC
cmp
ecc
JnE

LDA
BEQ
STA
BENE

INC
BCS

DEC
SEC
seC
sec
anc
STA
I.DA
LOR
STA
BEQ
STX

1.DA
REQ
I.DA
AND
BHE
LDA
ENE
LhA
STA
STA
LLDA
BFL.
BMI

LDX
JSR

#$3C
TENMF
L1141
DFSW
L1132
L1154

FCNTR
L1134
He00
H$30
CMrO
TEMP
L1139

H826
CMFO
TENF
1.1137
H$2C
CMFO
TEMF
L1136
L1145

SNSW1
L1141
RER

L1141

REZ
L1138

REZ

#He13
TENF
SUXT
SUXT
FIRT
Hso1
FIRT
L1143
DATA

GNSW1
L1150
$0243
Hso1L

L1133
$02A4
L1159
H$00

FIRT

$02N4
FCNTR
L1148
1.1124

H$A6
L1126

Kernal 191

;FULSE LESS THAN MIN?
;YES, NOISE

JNO, LAST RIT?

;NO, CONTINUE

;YES, FINISH BYTE

;9 BITS READ?

;YES, GOTO ENDING

sSET BIT VAL TO ZERO

;ADD UP TO HALF WAY BETWEEN
3+ SHIRT FULSE AND SYNC PULSE
}SHORT?

1 YES

;SET BIT VAL TO 1

;MOVE TO MIDDLE OF HIGH

;17
;YES
;MOVE TO LONGLONG

;LONG-LONG?
;GREATER THAN, ERROR
; YES

;NOT SYNCRONIZED?
;MO, ERROR

;YES, FLAG RER

s ALWAYS

;COUNT REZ UF ON ZEROS
;ALWAYS

;COUNT REZ DOWN ON ONES
;CALE ACTUAL VAL FOR COMPARE

; SUBTRACT INFUT VAL

ADD DIFF TO TEMF STORE
USED TO ADJUST SOFT SERVO
;FLIF DIFOLE FLAG

N e

;SECOND HALF OF DIFOLE
;FIRST HALF SO STORE VAL

;NO BYTE START?
;YES, RETURN
;TIMER 1 IRQ’D?

; YES

;NO, EXIT

;SET DIFOLE FLAG FOR FIRST HALF

;WHERE IN BYTE
; STILL DOING DATA
; PROCESS FARITY

;SETUP FOR LLONGLONG
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Loc CODE LINE

F9CE AS 9B LLDA FRTY ;EVEN FARITY?

F900 DO R9 BNE L1136 +NO, SET ERROR

F9D2 4C BC FE L1150 JmP L1228 ;RESTORE REGS AND RTI
F?D5 ;

F9DS AS 92 L1143 LDA SVUXT ;ADJUST SOFT SERVO?T
F9D? Fo @7 REQ L1149 s NO

F9D? 30 03 BMI L1142 ;YES, MORE BASE TIME
FPDBR Cé BO DEC CmFO ;YES, LESS BASE TINME
F9DD 2C BYT $2C ; SKIF NEXT

F9DE E& RO L1142 INC CMFPO

F9E® A9 00 1.1149 1.DA H$00 ;CLEAR DIFF FLAG

FPE2 85 92 STA SUXT

F9E4 E4 D7 CFX DATA ;CONSEC. LIKE VALS IN DIFOLE?T
F9E4 DO OF BNE L1148 ;NO, FROCESS INFO

FPEB BA TXA ; YES, CHECK VALS

FPE? DQ A9 BNE L1136 ;ONES, ERROR

FPER AS A9 L.LDA REZ ; HOW MANY ZEROS?

F9ED 30 BD BMI L1141 ; 700 MANY

F9EF C9 10 CMF H$10 ; 167

F9F1 90 B9 BCC L1141 ;NO, CONTINUE

F9F3 85 96 STA SYNO ;YES, FLLAG SYNO

FPFS BOQ BS BCS L1141 ; ALWAYS

F9F7 :

F9F7? 8A L1148 TXA ;MOVE READ DATA TO .A
FPF8 45 9B EOR PRTY ;CALC FARITY

FPFA 85 9B STA FRTY

FPFC AS B4 LDA SNSW1 ;REAL DATA?

F9FE Fo D2 REQ L1150 ;NO, FORGET

FARQ C&6 A3 DEC PCNTR ;DEC BIT COUNT

FARG2 30 CSH EMI L1144 +NEG, TIME FOR FARITY
FAR4 46 D7 L.SR DATA ;SHIFT BIT FROM DATA
FARS 66 BF ROR MYCH ; INTO BYTE STORE

FA®B A2 DA L.DX H3$DA ;SETUP FOR NEXT DIPOLE
FAGA 20 E2 FB JSR L1126

FAOD 4C BC FE JMFP L1228 ;RESTORE REGS AND RTI
FALQ H

FA10Q ; LONGLONG HANDLER

FA10 :

FA1®0 AS 96 L1145 LDA SYNO ;GOT BLOCK SYNC?

FAL2 Fo 04 BEQ L1140 ;NO

FA14 AS B4 I.DA SNSW1 ;HAD REAL BYTE?

FA16 FO 07 BEQ 11151 ;NO

FA1B AS A3 L1140 (DA PCNTR ;END OF BYTE?

FA1A 30 03 BMI L1151 ; YES

FAIC 4C 97 F9 JNF L1137 ;NO, TREAT AS LONG
FALF ;

FAIF 46 P1 L1151 LSR TEMF ;ADJUST TIMEOUT FOR
FA21 A9 93 LDA #$93 ; LONGLONG FULSE VAL
Fnr23 38 SEC

FA24 S5 B1 SEC TEMP

FA26 45 Bo ADC CMFO

FA28 oA ASL A

FA29 NhA ThX ;SET TIMEOUT FOR LAST BIT
FA2A 20 E2 F8 JSR L1126

FA2D 4 9C INC DFSW ;SET BIT THROW AWAY FLAG
FA2F S5 B4 L.DA SNSU1 sBYTE SYNCRONIZED?
FAZ1 Do 11 BNE 1.1152 ;YES, SKIF TO FASS CHAR
FA33 A5 926 1.DA SYNO ; THROW OUT DATA UNTIL SYNC
FA3S Fa 26 BEQ L1155 ;NO SYNC

FA37? 85 A8 STA RER ;FLAG DATA AS ERROR

FA39 A2 00 LDA H$00 ;KILL 16 SYNC FLAG



Loc

FA3B
FA3D
FA3F
FA42
FA44
FA44
FA464
FA48
FA4A
FA4C
FA4E
FASe
FAS3
FASS
FAS?
FAS9
FASB
FASD
FA4Q
FA60
FAL3
FA6S
FAL?
FALA
FA4C
FAGE
FA79
FA79
FA70
FA79
FA70
FA70
FA70
FA70
FA70
FA79
FA70
FAZ70
FA70
FA70
FA70
FA70
FA70
FA70
Fa7@
FA72
FAZ4
FA76
FA78
FA7A
FA7C
FAZD
FA7F
Fasl
FAB4
FaBé
FA38
FABA
FABD
FABF
FA?1

CODE

a5
A9
aD
8%

AS
85
Fo
A9
85
A9
:]0]
AS
85
AS
[H]

14
J

4C

20
83
A2
20
AS
Fo
835

[:}4
24
19
AS
Do
Aé
cA
ne
A9

Do
A?
8%
4C
70
Do
AS

96
a1
on
B4

26
B3
09
Q9
B4
o1
oD
BF
eDn
Ag
A?
B&
BC

9?7
oC
DA
E2
BE
26}
A7

oF

17
234}
o
RE

op
08
1c
04
00
AA
BC
31
10
8%

pDc

pc

FE
FB

F8

FE

FE

Kernal 193

LINE
STA SYNO
LDA H$81 ;SETUF FOR TIMERE IRQ
STA D1ICR
STA SNSW1 iFLAG WE HAVE BYTE SYNC
L1152 LDA SYNO 1 SAVE SYNO STATUS
STA DIFF
BEQ 1.1153 ;NO BLOCK SYNC
LDA H$00 ; TURN OFF BYTE SYNC SWITCH
STA SNSW1
LDA N$01 ;DISARBLE TIMERB IRQ

STA DIICR

L1133 LDA MYCH ;PASS CHAR TO BYTE ROUTINE

STA OCHAR

LDA RER ;COMBINE ERROR VALS
ORA REZ

STA FRP ;3 AND SAVE IN PRP

L1135 JnF L1228 ;GET LAST BYTE

LIISA JSR L1079 ;FINISH BYTE, CLR FLAGS

STA DFSW ;GET BIT THROW AWAY FLAG
LDX H$DA s INIT FOR NEXT DIFOLE
JSR L1126

L.DA FSBLK ;CHECK FOR LAST VAL

BEQ L1135

STA SHCNL

EXEARACAL N AR RN AR AL AR AR N B LXK AL R A NR N HARER
;# BYTE HANDLER OF CASSETTE READ.

® RER IS SET IF THE BRYTE IS IN

# ERROR. REZ IS SET IF THE INTERRUFT

;¥ FROGRAM IS READING ZEROS. RDFLG TELLS
*# US WHAT WE ARE DOING. BIT 7 SAYS TO
;¥ IGNORE BYTES UNTIL REZ IS SET, BIT 6
# SAYS TO LOAD THE BYTE. OTHERWISE

* RDFLLG IS A COUNTDOWN AFTER SYNC. IF
;# VERCK IS SET WE DO A COMFARE INSTEAD
# OF A STORE AND SET STATUS. FSPLK

# COUNTS THE TWO BLOCKS. FTR1 IS THE

% INDEX TO THE ERROR TABLE FOR FASS1.
;¥ PTR2 IS THE INDEX TO THE CORRECTION

# TABLE FOR FASS2.

.
H
.
’
H
.
'
i
H
.
’
i
I
.
’
'
.
4
.
’
.
’
I
.
’
PEXRERUANEL LN AR LR E XL AN LR LR AR AL NN AR EERNRES
.
4

1135 LDA NW$oF

RIT RDFLG ; TEST FUNCTION MODE
BFL L1159 ;NOT WAITING FOR ZEROS
LDA DIFF s ZEROS YET?
RNE L1156 ;YES, WAIT FOR SYNC
LDX FSBLK ;FASS OVER?
DEX ;ZERD, NO ERROR
PNE L1158 ;NO
LDA WLRERR
JSR L1217 ;YES, LONG BLOCK ERROR
BNE L1158 :ALWAYS
L1156 LDA H$00
STA RDFLG ;NEW MODE, WAIT FOR SYNC
L1158 JnP L1228 JEXIT, DONE
L1189 BVS L1163 ; LOADING
BNE L1162 1 SYNCING

LDA DIFF ;HAVE BLOCK SYNC?
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L.oc

FA93
FA9S
FR9?7
FA99
FA9B
FA%C
FARE
FAAQ
FAA2
FAAJ
FAAS
FAA?
FAARY
FANR
FAAD
FAAF
FAR1
FAB4
FARS
FARS
FABA
FABC
FABE
FACQ
FAC2
FAC4
FACé
FAC?
FACE
FACE
FAD1
FAD3
FADS
FADB
FAD9?
FADB
FADD
FADF
FAE1L
FAE3
FAES
FAE?7
FAE9
FAEB
FAER
FAER
FAEER
FAED
FAEF
FAF1
FHF3
FAFS
FAF?7
FAF9
FAFC
FAFE
FRo1
FEOZ
Feo3
FROS
Fees

The Commodore 64 ROMs Revealed

CODE

D@
AS
Do
AS
4A
AS
30
90
18
BO
29
85
Cé
Do
A9
835
20
A9
85
Fo
A9
85
Do
AS
Feo
A9
20
A9
4C
20
70
4C
Ab
CA
Fe
AS
Feo
N
AS
D1
Fo
A9
85

AS
Fe
A2
E4
90
Ab
As
9D
AS

E8
EQ
86
4C

FS
Bé
F1
A7

1)
03
18

13
oF
AA
AA
Db
40
AA
8E FB
20
AR
Do
80
AA
CA
BS
on
04
1C FE
00
4A FP
D1 FC
(X
48 FB
A7

20
93
oC
00
BD
AC
04
01
Bé6

B&
4B
3n
9E
3E
9E
AD
o1 o1
Ac
00 01

2E
3A FB

LINE

L1157

L1162

L1161

L1163

L1169

1.11464

: STORE
L1166

BNE
LDA
BNE
LDA
LSKR
LDA
BMI
BCC
CLC
BCS
AND
STA
DEC
BNE
LDA
STA
JSR
1.DA
STA
BEQ
LDA
STA
BNE
LDA
BEQ
LDA
JSR
LDA
JnF
JSK
BCC
JNF
1.DX
DEX
REQ
LDA
BEQ
L.DY
1.DA
CcmF
REQ
LDA
STA

2ab

1.DA
BEQ
1.DX
CFX
BCC
LDX
L.DA
STA
1.DA
STA
INX
INX
aTX
Jnp

L1158
FRFP
L1158
SHCNL
A
OCHAR
L1157
L1161

L1161
H$OF
RDFLG
RDFLG
L1158
H$40
RDFLG
L1174
H$00
SHCNH
L1158
Hsge
RDFLG
L1158
DIFF
L1150
HSBERR
L1217
H$00
L1167
L1193
L1164
L1172
SHCNL

L1169
VERCK
11166
Hso0
OCHAR
(SAL) Y
L1166
H$01
FRF

{YES, EXIT
;FIRST BYTE IN ERROR?
JYES, EXIT
;MOVE FSBLK TO CARRY

; SHOULD BE A HEADER COUNT CHAR
;NEG, FIRST BLOCK DATA
;EXPECTING FIRST BLOCK DATA

;EXPECTING 2ND BLOCK

;MASK OFF HIGH STORE HEADER
; COUNT IN MODE FLAG

;WAIT FOR REAL DATA

3 REAL

{NEXT UP IS REAL DATA

; SET DATA MODE

;SETUP ADDR FOINTERS

;ALWAYS, EXIT
; IGNORE BYTES MODE

;ALWAYS
;END OF BLOCK?
; YES
;SHORT BLOCK ERROR

;FORCE RDFLG FOR ERROK

;END OF STORE AREA?
;NOT YET

; TES

;WHICH FASS?

; SECOND

;LOAD OR VERIFY?
; LOADING
sVERIFYING

; CONFARE

;GO0D, CONTINUE
;BAD, FLAG

; AS ERROR

LOCATIONS FOR 2ND FASS RE-TRY

FRP
L1171
H$3D
FTRL
1.1173
PTR1
SAH
BAD+1,X
SAL.
BAD, X

PTR1
L1171

;CHK FOR ERRORS

;NONE

;MAX OF 30

;REACHED MAX?

;YES, FLAG 2ND FASS

;INDEX INTQ BAD

i AND STORE PAD LOC
IN BAD TABLE

;ADVANCE TO NEXT

;STORE CHAR



Loc

Feoa
FPos
FE08
FROA
FRoC
FBOE
FE10
FB13
FR15
FB17
FE1A
FBLIC
FRIE
FR2Q
Fp22
FB24
FB26
Fe28
FE2A
FB2C
FR2D
FR2F
FR31
FB33
FB35
FR38
FB3A
FR3C
FR3E
FB3F
FR41
FB43
FE46
FB48
FB48
FB4A
FB4C
FB4D
FR4F
FRS2
FBSS
FBS?
FeS8
FRSA
FRSC
FRSE
FRLO
FR&2
FR64
FB&S
FR68
FP68
FR6B
FEOE
FR70
FR72
FB72
Fe72
F72
FB74
FB7¢

CODE

Ab
E4
Fo
AS
DD
Do
AS
DD
De
Eé
Eé
AS
Fe
AS
Ad
D1
Fo
ce
84
AS
Fe
A9

De
AS
Do
AB

21
De

A9
85
78
A2
BE
AE
Ab
CA
390
86
cé
Fo
AS
Do
85
Fo

20
20
Ao
84

1
45
as

9F
9C
35
AC
o0
2E
AD
01
27
?F
9F
23
ee
BD
(1]
AC
17

B6
Bé&
07
10
1C
09
93

05

BD
Aac
DB
43

3]
AA

o1
oD
oD
BE

o2
EE
A7
o8
9E

2
<

BE
a3

93
8E
00
AB

AC
aB
AR

01

01

FE

FC

)]
MM

LINE

; CHECK

}
L1169

L1168

L1173

L1171

L1179

L1172
L1167

L1165

BAD

1.DX
CFX
BEQ
LDA
cne
BNE
L.DA
cmp
BNE
INC
INC
LDA
BEQ
LDA
L.DY
cnp
REQ
INY
STY
LDA
BEQ
LDA
JSR
BNE
1.DA
BNE
TAY
LDA
STA
JSR
BENE

LDA
STA
SEI
LDX
STX
LDX
LDX
DEX
enI
STX
DEC
BEQ
LDA
BNE
STA
BEQ

JSR
JSK
LDY
STY

Kernal

TABLE FOR RE-TRY

FTR2
FTR1
L1170
SAL
BAD, X
L1170
SAH
BAD+1,X
L1170
PTR2
FTR2
VERCK
L1168
OCHAR
H$00
(SAL)Y,Y
L1170

FRP
FRP
L1171
HSFERR
L1217
L1170
VERCK
L1170

OCHAR
(SAL), Y
L1080
L1177

Hs80
ROFLG

Hsel1

D1ICR
DLICK
FSELK

L1165
FSPLK
SHCNL
1.1175
FTR1

L1177
FSBLK
L1177

11192
L1174
Hsoo0

SHCNH

;DONE ALL IN TABLE?

; YES
;NEXT IN TARLE?

s NO

;NO
;FOUND NEXT ONE, ADVANCE

;LOAD OR VERIFY?
:LOADING
;VERIFYING

;0.K.

3-Y=1

;FLAG IT AS AN ERROR
;SECOND PASS ERROR?

;NO

; ALWAYS
;LOAD OR VERIFY?
sVERIFY

;STORE CHARACTER
;NEXT ADDRESS
JALWAYS

;SET SKIP NEXT DATA

;DEC FSBLK FOR NEXT FASS

;DONE, FSBLK=0

; ELSE, NEXT

;DEC FASS CALC

;ALL DONE

;FIRST FASS ERRORS?

;YES, CONTINUE

;CLEAR FSPLK IF NO ERRORS
;ALWAYS, EXIT

;READ IT ALL, EXIT
;RESTORE SAL & SAH

; SHCNH=0

; USED TO CALC PARITY BYTE

;CONPUTE PARITY QVERLOAD

L1176 LDA (SAL),Y

EOR
STA

SHCNH
SHCNH

;CALC BLOCK BCC

195
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Loc

FB?78
Feze
FB?7E
Fege
FBg2
FBB4
FB8S
Fe8s
Fege
FEBE
FEBE
FB90
Fe92
FB94
FBE9é
FB9?7
FE9?
FB99
FBYE
FE9D
FE9F
FBAL
FBAJ
FBAS
FRAS
FBA&
FeAb
FBAhG
FBAG&
FRAS
FBAS
FRAb
FBAS
FBAb
FBAG
FEAS
FBAS
FEAb
FRA6
FEAB
FRAT
FBAR
FRAD
FBAF
FREL
FRR4
FER?
FEBA
FREC
FREF
FEC1
FBC3
FRCS
FeC?
FeCs
FBC?
FECR
FECD
FECD
FECD
FECD

The Commodore 64 ROMs Revealed

CODE

20
20
90
aS
43
Fo
a9
20
4C

AS
85
AS
a3

1]

A?
85
A?
89
85
a5
85

69

AS
4A
A9
20
A%
A2
8D
8E
AD
A9
80

=
~

49
85
29
69
8
86
390

pe FC
D1 FC
F2
AR
BD
05
20
1C FE
BC FE

c2
ab
C1
AC

o8
A3
(14
A4
AB
e
A9

BD

60
Q2
Po
00
06 DC
07 nC
eh DC
19
oF DC
01
o8
o1
[4:]

R
ic

LINE

L1177
3
L1174

H
L1079

e W we we we we wa
W ko W

JSR L1080
JSR 1.1193
BCC L1176
L.DA SHCNH
EOR 0OCHAR
REQ L1177
LDA HCKERR
JSR L1217
JOF 11228

LDA STAH
STA SAH
LDA STAL
STA SAL
RTS

LDA Hs$68
STA FCNTR
LDA H$00
STA FIRT
STA RER
STA FRTY
STA REZ
RTS

.END

LIB K21

;BUMP ADDRESS
1AT END?
;NOT YET
;BCC CHAR MATCH?

JYES, EXIT
;CHKSUM ERROR

;RESTORE START ADDR
; TO POINTER SAH & SAL

;SETUP FOR 8 BITS+FPARITY

JINITIALIZE
; DIFOLE COUNTER
; ERROR FLAG
; PARITY BIT
; ZERO COUNT
;.A=0 ON RETURN

PRRE AR A RN AARRAANR AR AR AN AR NN EARNERNNE
% CASSETTE WRITE SUBROUTINES.

FSBLK IS BLOCK COUNTER FOR RECORD
= © SECOND DATA
= 1 FIRST DATA
= 2 FIRST HEADER

EAXEXARREERARANANLL AL LR FRANEBXRRNRR LR LERRS

; TOGGLE WRITE BIT ACCORDING TO LS8
; IN OCHAR

L1122

1.1185
L1184
L1178

L1181

;CALLED AT
; HHHHHHLLLLLLHHHLLL

i

LDA OCHAR
LSK A

LDA H$60
BCC L1184
LDA H$EO
LDX H$00
STa DITEL
STX D1TBH
LDA D1ICR
LDA #319
STA DI1CRE
LDA $01
EOR 1$08
STA $ol
AND H$08
RTS

SEC

ROR PRP
PMI 11183

;RIT TO WRITE INTO CARRY

;ASSUNE CARRY CLEAR (SHORT)
; CORRECT

;SET LONG

s8ET AND STORE TINME

;L0 BYTE

;HI BYTE

;CLEAR IRQ

;FORCE LOAD & START TIMER
;TOGGLE WRITE BIT

;LEAVE JUST WRITE RIT

;FLAG PRP FOR END OF BLOCK
;ALWAYS

END OF EACH BYTE TO WRITE



L.oc

FECD
FECF
FED1
FED3
FEDS
FBD8
FEDA
FBDC
FEDE
FREQ
FRE3
FRE3
FBES
FRE7
FREA
FREC
FREE
FEFO
FEFQ
FEF3
FBFS
FBF7
FEF9
FEFP
FBFD
FRFF
Fco1
FCo3
FCOS
FCo?
FCo9
Feoc
FCoc
FCOE
FC10
FC12
FCL4
FC16
FC16
FCL9
FC1A
FCL1C
FC1E
FC20
FC22
FC24
FC26
FE28
FC2A
Feac
FC2E
FC30
FC33
FC35
FC37
FC39
Feze
FE3D
FC2F
FC3F
FC41

cooc

AS A8
pe 12
A9 1@

20 B1
De 2F
E6 A8
AS B6
10 29
4C 57

AS A9
Do 09
20 AD
Do 1D
E6 A9
Deé 19

20 A6
DO 14
AS A4
49 o1
85 A4
Fe oF
AS BD
49 o1
85 BD
29 o1
45 9B
85 98
4C BC

46 BD
Cé A3
AS A3
Fo 3aA
10 F3

20 97

A5 AS
Fo 12
2 00

Cé6 AS
A6 BE
EQ 02
Do 02
0% 80

S BD

20 D1
?0 9h
Do 7?1
E6 nD
AS D7
8% BD
BO ChA

NO 00
Bl AC

Fe

FC

FB

FB

FE

FE

FC

LINE

WRTN

L1183

L1179

L1186

L1196

L1189

Lllﬁﬂ

LDA
PNE
LDA
LDX
JSR
BNE
INC
L.DA
BFL
JNF
L.DA
ENE
JSKR
BNE
INC
ENE

JSR
ENE
L.DA
EOR
STA
BEQ
LDA
EOR
STA
AND
EOR
STA
JnE

LSKR
DEC
LDA
REQ
BFL

JSR
CLI
L.DA
BEQ
L.DX
STX
DEC
LDX
CEX
RNE.
ORA
GTA
ENE
JSR
BCC
ENE
INC
LDhaA
STa
BCS

LDY
LDA

RER
L1171
Héelo
H$01
L1178
11183
RER
FRP
1.1183
L1194

REZ
L1180
1.118%
1.1183
REZ
11183

L1122
L1183
FIRT
H$O1
FIRT
1.1179
OCHAR
Heo1
OCHAR
Heo1
FRTY
FRTY
L1228

OCHAR
FCNTR
FCNTR
L1190
L1183

1.1079

CNTDN
L1189
H$00
DATA
CNTDN
FSELK
H$02
1.1196
#$60
OCHAR
1.1183
L1193
1.1188
L1181
SAH
DATA
OCHAR
11183

1300
(SAL), Y
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; CHECK FOR ONE 1LONG

sWRITE LONG BRIV

;END OF PLOCK?
;NO, CONTINUE
(ES, FINISH OFF

;CHECK FOR A ONE BIT

sWRITE
;ON BIT LOW, EXIT
;FIRST OF DIFOLE?

;DIFOLE DONE
;FLIFS PIT FOR COMFLEMENTARY

; TOGGLE FARITY

;RESTORE REGS AND RTI

SNEXT RIT
;DEC COUNTEK FOR # BITS
(8 BITS SENT?

;YES, DO FARITY

sNO, SEND REST

;CLEAN UF COUNTERS
;ALLOW INTERRUFTS TO NEST
{WRITING HEADER COUNTER?
s N0

JWRITE HEADER COUNTERS
:CLEAR BCC

sFIRST BLOCK HEADER?

s NO

;YES, MARK 1ST PLOCK HEADER
JWRITE CHARS IN HEADER
sADDR=END?

sNOT YET

s MARK END

JWRITE BCC

;ALWAYS

JNEXT CHAR
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Loc

FC43
FC4S
FC47
FC49
FC4C
FC4E
FC4E
FC50
FCS2
FC54
FCS?
FCS?7
FCS9
FCSB
FCSE
FC&@
FC&2
FCé4
FCéS
FC48
FC6A
FC6A
FC&C
FC&F
FC71
FC?73
FC?75
FC78
FC7A
FC7C
FC7E
FC81
FCaz
FCB4
FC8és
Fcaes
FCcae
FC8D
FC8F
FC91
FC93
FC93
FC%4
FC9S
FC98
FC9A
FC9D
FCAO
FCA2
FCAS
FCAB
FCAPR
FCaD
FLR@
FCB3
FCRS
FCR7
FCP8
FCES
FCRB
FCeD

The Commodore 64 ROMs Revealed

CODE

85
45
85
20

Do

AS
49
85
4C

Cé
Do
20
A9
85
A2
78
20
Do

AY
29
Do
Cé
De
20
Cé
10
A2
20
a8
Eb
AS
Feo
20
A2
86
86
Do

08
78
AD
09
8D
20
A9
an
20
AD
Fo
aD
AD
an
28
69

20
Fo

epn
D7
D7
]:)
123

9e
o1
en
ec

BE
03
Ca
1]
A7
08

BD
EA

78
AF
E3
A7
DF
97
AR
ng
oA
epb

AB
BE
30
8E
09
A5
Bé
83

11
19
11
CA
7F
oD
DD
A

4

9F
14

9?3
97

FC

FE

FC

FC

Fe

FB

FC

FB

Do

Do
FC

DeC
FD
02
03
02
©3

FC

LINE

3
L119e

L1187

i
L1194

L1182

H
WRTZ

L1192

1.1127

L1198

STA
EOR
STA
JSR
ENE

LDA
EOR
STA
Jnp

DEC
BNE
JSK
L.DA
STA
LDX
SEI
JSR
BNE

LDA
JSR
ENE
DEC
ENE
JSR
DEC
BFL
LDX
JSR
CLI
INC
LDA
BEQ
JSR
LDX
§TX
5TX
BNE

FHF
SET
LDA
ORA
SThA
JSR
LDA
STA
JSKR
LDA
REQ
STA
LbA
8TA
PLFP
RTS

JSR
EEQ

0OCHAR ;STORE IN OUTFUT CHAR
DATA ;UFDATE BCC

DaTA

L1080 ;BUMP ADDRESS

L1163 ;ALWAYS

PRTY ;FPARITY INTO OCHAR
H$O1L

OCHAR ; FOR NEXT BIT

L1228 ;RESTORE REGS AND RTI
FSBLK ;END?

L1182 ;BLLOCK ONLY

L1121 sWRITE SO TURN OFF MOTOR
H$S0 ;FUT 80 CASSETTE

SHCML ; SYNCS AT END

H$08

11195 ;SET VECTOR TO WRITE ZEROS
L1187 ; ALWAYS

He78 ;WRITE LEADING ZEROS
1.1184 ; FOR SYNC

L1187

SHCNL. ;DONE WITH L.OW SYNC?
L1187 {ND

L1079 ;(ES, CLEAN UP COUNTERS
SHCNH ;DONE WITH SYNC?

L1187 ;NO

H$OA ;YES, VECTOR FOR DATA
L1195

SHCNH ; ZERO SHCNH

FSBLK s DONE?

L1198 ;YES, SYSTEM RESTORE
L1174

H309 ;SETUF FOR HEADER COUNT
CNTDN

FRF

L1186 ; ALWAYS

;CLEAN UP IR@ AND
; RESTORE PIA'S
VICREG+17 ;RESTORE SCREEN

H$ 1o

VICREG+17

L1121 s TURN OFF MOTOR

He7F ;CLEAR INTERRUFTS

DIICR

L1202 ;RESTORE KEYBOARD IRQ
IRQTMF+Y ;REGTORE KEYROARD INTERRUPT VECTOR
11127 ;NO IRQ

CINY+L

IRAQTNFP

CINV

L1192 ;RESTORE SYSTEM IRG
L1187 sCANE FOR TAFE IRQ SO RTI



Loc

CODE

8D
8D
BD
8D
60

AS
09
85

60

38
AS
ES
AD
ES
69

Eé
Do
E6
60

A2
78
94
D8
20
Do
6C
8t

93 FD
14 @3
9?4 FD
15 @3

o1
20
o1

AC
AE
AD
AF

AC
AD

FF

02 FD
03

00 80
16 DO

Kernal

LLINE

R e e e T T T
;# SUBROUTINE TO CHANGE IRQ VECTORS.

;# ON ENTRY, .X = 8 WRITE ZEROS TO TAFE
10 WRITE DATA TO TAFE
12 RESTORE TO KEYSCAN
14 READ DATA FROM TAFE

PRAE AKX AKX LA R XA XR R E R R A AN E X AR AR R A XX KA AR XA KA X

» at:
[

L1195 LDA $FD93,X ;MOVE IRQ VECTORS
STA CINV ; TO VECTOR TABLE
LDA $FD94,X

STA CINV+1
RTS

’

L1121 LDA %01
ORA H$20
STA ¢01
RTS

; TURN OFF CASSETTE

;ii*i**iﬁiﬁ**i*ﬁiﬁi**i%*iiiii*iiﬁiﬁiﬁiﬁ*i
;% COMFARE START AND END OF LOAD/SAVE

;% ADDRESSES. SUBROUTINE CALLED BY

* TAPE READ, SAVE, TAFE WRITE

xatiat*:*xxt***:*i*a**:a‘r*a*«**?****t***

'

'

4

L1193 SEC
LDA SAL
SEC EAL
LDA SAH
SEC EAH
RTS

;BUNP ADDRESS FOINTER SAL

1.108¢ INC SAL
BNE L1083
INC SAH
L1e83 RTS
.END
LIB K22

R T R T T T
START -- SYSTEM RESET.

THIS hOUTINE IS USED WHEN THE
MACHINE IS SWITCHED ON. IT TESTS FOR
A CARTRIDGE IN FLACE, IF SO JUMFS
TO ($8000) OTHERWISE INITIALISES
EASIC ($A000).
FOR CARTRIDGE TO BE IN FLACE, LOCS
$8004-48008 MUST RE 'CEMEBO’ AND CBM
HAVE THE HIGH BITS SET.

R E  E  E R T T

R R 3

q“- N4 W4 M. Be Nl e me e we e e

START  LDX HS$FF

SET ;DISABLE IRQS
TXS ;RESET STACK

CcLD

JSK 11201 ;CHECK FOR 8ROM
BNE L1199 :NO

JnP ($8000) ;YES, INITIALISE

L1199 STX VICREG+2Z ; SHRINK SCREEH

MOTOR

199
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LocC

FCF2
FCFS
FCFB
FCFB
FCFE
FCFF
FDe2
FDe2
FD@2
FDo2
FDO4
FDO7
FDOA
FDOC
FD@D
FDOF
FD10
FD11
FD12
FD13
FDI1S
FD1S
FD15
FD15
FD17
FD19
FD1A
FD1A
FDIC
FDIE
FD20
FD23
FD25
FD27
FD29
Fp2C
FD2D
FD2F
FD3o
FD30
FD30
FD30
FD30
FD30
FD32
FD34
FD36
FD38
FD3A
FD3C
FD3E
FD40
FD42
FD44
FD44
FD48
FD4A
FDAC
FD4E
FDS®
FDSe

The Commodore 64 ROMs Revealed

CODE

20
20
20
20
o8

6C

A2
BD
DD
Do
CA
De
690
c3
c2
cD
k{:]

A2
Ao
18

86
84
Ao
B9
Po
B1
91
99
313]
10
60

31
66

4A
71
oL
S50
33
57
Ca
El

k{o
2F
LY
AS
ED

A3
390
15

B1:)
Q90

(]
oF
03
03

30

30
FD

C3
C4
1F
14
02
c3
c3
14

F1

EA
FI

F3
F2
F2
F2
F3
F1
F1
Fé

F2
FE
Fa

FS

FD
FD
FD
FF

AQ

FD
80

03

03

LINE

JSR
JSK
JSR
JSR
CLI
JNP

H
;TEST FOR C
L1201 LDX

L1211
L12ef
L1206
L1271
($A0200)
ARTRIDGE

H$0S

JINIT 170
;SET TOF MEMORY
s INIT KERNAL VECTORS

;ENABLE IRAS
;INIT BASIC

;LENGTH OF COMFARE

L1200 LDA TELBO-1,X ;GET MASK

Cnr
BNE
DEX
ENE
L1207 RTS

$8003, X
L1207

L1200

;COMFARE TO BROM
;NO MATCH
{MATCH, DO NEXT

; DONE

TeLBO .BYT $C3,$C2,¢CD,"'890';..CEBMBA..

;SET KERNAL INDIRECTS & VECTORS

14

L1206 LDX
LDY
CLC

L1204 STX
STY
LDY
L1233 LDA
BCS
LDA
L1209 STA
5Ta
DEY
BFL
RTS

HSVECTSS
W+VECTSS

TMF2
TMF2+1
H$1F
CINV,Y
11209
(THF2) Y
(THF2) Y
CINV, Y

L1233

;LENGTH OF TABLE
;GET FROM STORE
;STORAGE TO USER
;USER TO STORAGE
JFUT IN USER
;FUT IM STORAGE

et 2 T T T 222 S RS S S RS L ]

KERNAL

INDIRECTS

R SR T R F SRS ST SIS EOR T LT 24

;
% INELE OF
’

VECTSS .WOR
<WOR
. WOR
.WOR
. WOR
.UOR
.WOR
< WOR
.WOR
WOR
. WOR
LWOR
.WOR
OR
. WOR
.WOR

SMEMORY SIZ

KEY
Time
NNMI
NOFEN
NCLOSE
NCHKIN
NCKouT
NCLRCH
NEASIN
NBSOQUT
NETOF
MGETIN
NCLALL
Time
NLOAD
NSAVE

E CHECK

& SCT



Loc

FDSe
FDSe
FDS2
FDS53
FDSé
FD59
FDSC
FDSD
FDSF
FDSF
FDSF
FDSF
FD61
FD63
FD&5
FD67
FD&7
FD&7
FD&?7
FD648
FD&A
FD6&C
FDGE
FD7@
FD71
FD73
FD75
FD?77
FD79
FD7A
FD7C
FD7E
FD8@
FDB1
FD83
FD84
FD86
FD88
FD89
FDBA
FLst
Fo8D
FD9e
Fno2
FD95S
FD97
FD92A
FD9R
FD9D
FD9F
FDAl
FDAZ
FDAJ
FDH3
Fnag
FDAS
FDnS
FDAR
FDAE
FDEO
FDR3

CODE

A?
A8

29
99
ce
Do

A2
A0
86
84

AB
A9
85
Eé6
B1
AA
A9
91
D1
Do
2A
21
D1
Do
8a
91
cs
De
Fo
98
AA

18
20
A9
8D
A?
8D
60
bR
cD
31
20

A?
8D
8D
8D
A9
8D
3D

00

02
00
00

F4

3C
03
B2
B3

03

c2
C1
59
C1
C1
oF

C1
Ci
o8

C1

E8
E4

2D
08
82
04
a8

FC
Fe
EA
F9

7F
oD
ob
00
08
(43
OE

(1]
02
03

DC
[31)]
DC

DC
Db

LINE

L1268 LDA
TAY
L1203 STA
STA
STA
INY
ENE

ALLOCATE T
’ LDX
LDY
STX
STY

;SET TOP OF

.
?

TAY
L.DA
STA
L1210 INC
L1213 LDA
TAX
L.DA
STA
cmr
BNE
ROL
STA
CnhF
BNE
TXA
STA
INY
BNE
BEQ
L1212 TYA
TAX
LDY
CLC
JSR
LDA
STA
L.DA
STA
RTS
.WOR
.WOR
. WOR
-WOR

H
; INITIALISE

?

L1211 LDA
STA
STA
STA
L.DA
STA
STA

Kernal 201

H$00 ;ZERO LO MEM
;START AT 00

$0002,Y ;s ZERO FAGE
RUF,Y ;USER BUFFERS AND VARS
$0300,Y ;SYSTEM SFACE & USER SFACE
L1203
AFE BUFFER

R{TRUFFR

H:TRUFFR

TAFE1L

TAFEL+1

MEMORY

H$03

STAH

STAH ;START AT $0400
(STAL) , Y ;STORE LOC

H$9G ;TEST Zele1e101
(STAL) , Y

(STAL) ,Y

1.1212 ;NOT RAM

A ;TEST Z10101010
(STAL),Y

(STAL) , Y

L1212 ;NOT RAM

;RESTORE LOC

(STAL),Y

L1213

L1210 ;sAND AGAIN

;FOUND TOF OF mEM

STAH

1.991 ;SET TOF OF mEM
H$08

MEMSTR+1 ;SET ROTTOM

H$04

HIBASE ;SET SCREEN

WRTZ

WRTN

KEY

L1130

1/0 DEVICES

He$7F ;KILL IERS
D1ICK
DRAACK
D1DFA
tse8
DICRA
D2CKRA
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LoC

FDR6
FDR9
FDRC
FDRE
FDC1
FDC4
FDC?7
FDC8
FDCR
FDCD
FDD®
FOD2
FDDS
FDD7
FDD9
FDLR
FDDD
FDE®
FDE2
FDE4
FDE?7
FDE?
FDEC
FDEE
FDF1
FDF3
FDF6
FDF9
FDFQ
FDF9
FDF9
FDF9
FDF9
FDF9
FDF9
FDF9
FDF9
FDF@
FDFD
FDFF
FEQQ
FEQ®
FEQQ
FEQQ
FEQQ
FEO®
FLoo
FEO®
FEOQ
FE®2
FEQ4
FEQS6
FE@7
FEQ7
FEQ?
FEoR
FE®D
FE1@
FE11
FE13
FELS

The Commodore 64 ROMs Revealed

CODE

80
an
A2
8E
8E
eE
cA
8E
A9
80
A9
8D
A?
85
A9
85
AD
Fo
A9
8b
A9
4C
A9
8D
A9
80
4C

85
86
84
69

85
86
84
60

AS
c9
De
315}
48
A9
8D
68

oF
oF
o0
03
03
18

02
07
09
3F
02
E7
o1
2F
00
Ab
on
25
04
40
F3
?9
04
42
95

6E

B7
BB
BC

132}
BA
:3%

Pa
22
oD
97

20
97

DC
bD

DC
DD
D4
DC
DD

DD

]
FD
(1]

pe
FF

02

a2

LINE

S1A
STA
L.DX
STX
STX
STX
DEX
8TX
LDA
STA
LDA
STA
LDA
STA
L.DA
STA
L1202 LDA
BEG
LDA
STA
LDA
Jne
L1197 LDA
STA
LDA
STA
JNF

I
-
3
-
B

SETNAN.

we Ne Ve ne we we

D1CRE
D2CRB
Heoo
D1DDRE
D2DDRE
SIDREG+24

D1DDRA
Hee7z
D2DFA
He3F
D2DDRA
HS$E7
$01
He2F
$00
$0206
L1197
H$25
D1TAL
He40
L1214
H$95
DITAL
H$42
D1TAH
L1232

(LOW/HIGH) .

;KEYROARD COLS OUTFUT
{NO RS-232
;ND VOLUME

;KEYROARD ROWS INFUT

B e s i A R e T

#

*

* THIS ROUTINE STORES THE FILENAME

* LENGTH AND THE POINTER TO THE NAME FRONM
® JA(NAME LENGTH) AND .X, .Y FILE ADDRESS
*
*

; B R R Y R P R R T E R R E
L1215 STA FNLEN

STX FNADR

STY FNADR+1

RTS
;§§§§§§§§§§§§§§§§§§*§§§***§§§i§*§§§§§§§§§
+% SETLFS.
i % STORE DEVICE NUMBER (.X), LOGICAL
;¢ FILE NUMBER (.A), AND SECONDARY
+# ADDRESS (.Y) FOR OFEN, LOAD, AND SAVE.
;§%§*§§§§§§§§§§&ﬁ&*%ﬁ%ﬁﬁ%ﬁﬁ&i*%*%%ﬁE&%%ﬁ%
1]
L1240 STh LA

STX Fa

STY SA

RTS
L1239 LDA Fn sWHICH DEVICES TO READ

CMFE H$02 sRG-2327

PNE L1234 +ND

LDA RSSTAT JYES, R§-232 UP

PHA

LDA H$00 ;CLEAR R$-232 STATUS

S1h RSSTAT

FLA



Loc

FE17
FEL18
FEL1A
FEL1C
FELE
FE20
FE21
FE21
FE24
FE25
FE25
FE25
FE25
FE25
FE2S
FE25
FE25
FEQ25
FE235
FE2S
FE25
FE27
FE2A
FE2D
FE3®
FE33
FE34
FE34
FE34
FE34
FE34
FE34
FE34
FE24
FE34
FE364
FE39
FE3C
FE3F
FE42
FE43
FLE43
FE43
FE43
FE43
FE43
FE43
FE43
FE44
FEA47
FE48
FE49
FE4A
FEA4P
FLEaC
FEA4E
FES1
FE54
FES6
FES?
FESR

cooc

6@

9
1]
05
85

60

8D
690

990
AE
AC
8E
8c
69

70
AE
ac
8t
ac
69

78
6C
48
8A
48
98
48
A
an
AC
k14
20
De
6C

o0
Q90
20
90

06
83
84
83
84

06
81
a2
81
82

18

7F
oD
oD
1c
22
a3

i
o

02
02
02
02

02
02
02
02

03

DD
Db

FD

30

Kernal

LINE

RTS
L1238  STA NSGFLG
L1234  LDA STATUS
L1217 ORA STATUS
STA GTATUS
RTS

—
<
n

STA TINOUT
RTS

R R T
* READ/SET TOF OF MEMORY.

* THIS ROUTINE IS USED TO READ OR SET
* THE TOF OF MEMORY FOINTERS. TO READ,

# THE CARRY SHOULLD BE SET AND THE TOF

* OF MEMORY IS RETURNED IN .X(L0O),

*

.
’
v
’
’
v
14
.
’
v
’
v
’
.
b

¢ JY(HI). TO SET, CARRY SHOULD BE CLEAR
¢ AND .X HOLDS LO AND .Y HOLDS HI.

L1237 BCC L9791 ;€ CLEAR, SET
L1235 LDX MEMSIZ ;ELSE READ
LDY MEMSIZ+1
L?91 GTX MEMSIZ $SET
STY MEMSIZ+1
RTS

;§§§§§§§¥§ﬁﬁiﬁﬁ%iﬁiiﬁﬁ§§§§§§*§§§§§§§§ﬁ%%#
;# READ/SET RBOTTOM OF MEMORY.

R THIS ROUTINE READS OR SETS THE

;¥ BOTTOM OF MEMORY IN THE SAME WAY AS

" THE READ/SET TOF OF MEMORY.

FREEELELEL L L L LR LZ LR LR XL L L LRSS

L1044 PBCC L1236 ;C CLEAR SET
LDX MEMSTR ;ELSE READ
LDY MEMSTR+1

L1236  STX MEMSTR ;SET
STY MEMSTR+1
RTS
-END
LIB K23

B TR R o I
anI HAMDILER ROUTINE

B e L L T R PR

NMI SEI ;DISARLE TRQ
JAF (NMINV)
NNMI FHA ; SAVE 6502 REGS
TXA
FHA
T(A
FHA
LDA HS$7F
STA D2ICKR
LDY D2ICK ;REAL NML?
EMI L1220 3 NO
JSR Llzel ;CHECK FOR GROM
EHE L1218 ; NO

JNF ($8002) ;TES

203
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Loc

FESE
FESE
FESE
FESE
FE61
FE&4
FE66
FE&66
FE&6
FE&6
FE&?
FE&C
FE&F
FE72
FE72
FE72
FE72
FE?73
FE74
FE77
FE79
FE7B
FE7E
FEB®
FEB2
FEBS
FEBS
FE8E
FEBC
FEBE
FE90
FE92
FE?4
FE97
FE?A
FE9D
FEAQ
FEA3
FEA3
FEA4
FEAG
FEA8
FEAR
FEAE
FENF
FER1
IFEE3
FEBS
FERY
FEBC
FERD
FERE
FEBF
FECO
FECL
FEC2

The Commodore 64 ROMs Revealed

CODE

20
20
Do

20
20
6C

98
20
AA

Fo
AD
29
05

AD

C1
3E
G

ec
El
ocC

15
A3
18
e2

Al

o1
28
(1]
FB
By
09
Al
oD

12
oD
02
(1)
D&
9D
07
93
Be

2
06
b6
Ré

10
03
07
Al
oD

FD
FD
ES
AQ

02

DD

DD
o2
DD

FE
FE
FF
EE
FE

FF
02
oD

LINE

;STOP KEY DOWN?
L1218 JSK L1092
JSK L309
BNE L1220

;WHERE SYSTEM GOES ON
3
TIME  JSK L1206

JSk L1211

JSK L678

JMF ($A002)
H
;HANDLE RS-232 NMI

’

L1220 TYA

AND $02A1
TAX

AND H$o1
BEQ@ L1223
LDA D2DFA
AND H$FE
ORA NXTRIT
STA D2DFA
1.DA $02A1
STA D2ICKR
TYA

AND H$1D
BEQ L1224
AND H$02
BEw L1219
JSR L1147
JHF L1224
JSKR L1225
JSR 1.877
JMP L1229

L1219
L1224

TXA

AND fiso2

BEG L1222
JSR L1147
JNE L1229
IXa

AND H$10

REQ L1229
JSR L1225
LDA $02na1
STA DZICR
PiLA

TAY

FLA

TAX

Fl.A

RTI

JEAUD RATE TABLE

’ LWOR $27C1
JWOK $1A3E
JWOR $11€5

;BUMP CLOCK
;STOF KEY?
;NO STOF KEY

BRK

;RESTORE SYSTERM INDIRECTS
;RESTORE BASIC I/0
;RESTORE PASIC SCREEN
;BASIC WARM RESTART

; SHOW ONLY ENABLES
;SAVE IN .X FOR LATER

;Ru-232 IN

;RS-232 ouT
;RG-232 SEND
SEXIT NMI

JRS-232 IN
JEXIT NMI

;R6-232 0UT

;EXIT NRI, CLEAR

; ML FLAG

;RESTORE REGISTERS
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Loc CODE LINE

FEC8 74 9E .WOR $0FE74
FECA ED oC .WOR $eCED
FECC 45 06 SWOR $0645
FECE Fo @2 JWOR $02F0
FEDO® 46 o1 .WOR $0146
FED2 B8 00 .WOR s$oor8
FED4 71 00 .WOR $0071
FED6 i

FEDé& ;RS-232 IN

FEDS H

FEDé AD o1 DD L1147 LDA D2DFE
FED9 29 o1 AND H$0o1
FEDB B85 A7 STA INBIT
FEDD AD 905 DD LDOA D2TEL
FEE® E? IC SEC H$1C
FEE2 64D 99 e2 ADC BAUDOF
FEES 8D 86 DD STA D2TEL
FEE8 AD 97 DD L.DA D2TBH
FEER 6D 9A o2 ADC BAUDOF+1
FEEE 8D o7 DD STA D2TRH
FEF1 A% 11 LDA H$11
FEF3 8D oF DD STA D2CRB
FEF6 AD Al 02 1.DA $02A1
FEF9 8D oD DD STa D2ICR
FEFC A9 FF LLDA HS$FF
FEFE 8D o6 DD STA D2TRL
FFe1 8D @7 DD STha D2TBH
FFO4 4C 59 EF Jni L8933 ;RECEIVE R§-232
FFe7 ;

FFo7 iRS-232 0UT

FFO7 :

FFO7 AD 95 02 L1225 LDA M26AJB
FFeA 8D 06 DD STA D2TEL
FFoD AD 96 o2 L.DA M26AJR+]L
FF16 8D o7 DD STA D2TEH
FF13 A9 11 LDA H$11
FF15 8D oF DD STA D2CRE
FF18 A9 12 LDA H$12
FF1A 4D Al 02 EOR $02a1
FF1D 8D Al o2 8Th $02A1
FF20 A9 FF 1.DA H$FF
FF22 8D @6 DD STA ND2TRL
FF25 8D 07 DD STh D2TRH
FF28 AE 98 02 LDX BITNUM
FF2e 86 A8 STX RITCI
FF2D 490 RTS

FF2E ;

FF2E AA L1226 TaX

FF2F AD 96 o2 LDA M26AJE+]
FF32 2a ROL. A

FF33 A8 TAY

FF34 8A TXA

FF35 69 C8 ADC HeC8
FF37 8D 99 o2 STaA RAUDOF
FF3a 98 TYA

FIF3R 49 090 ADC Ns$o0
FFID 8D 94 o2 STA BAUDOF+1
FFa0 40 RTS

FF41 EA NOP

FF42 EA NOP

FFa3 .END
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LoC CODE LINE

FF43 LIB K24

FF43 H

FF43 ; INTERRUFT FROM TAPE

FF43 H

FF43 @8 L1041 FHF

FF44 68 FLA

FF45 29 EF AND HS$EF ;CLEAR BREAK FLAG
FF47 48 FHA

FF48 ;

FF48 ;IR INTERRUFT

FF48 ;

FF48 48 FULS  FHA ; SAVE REGISTERS
FF49 B8A TXA

FF4A 48 FHA

FF4B 98 T(A

FF4C 48 FHA

FF4D BA 18X

FF4E BD 04 61 LDA BAD+4 X ;GET BREAK FLAG
FFS1 29 10 AND H$10 ;SET?

FFS53 F@ 03 BEQ L1131 ;NO

FFSS 4C 16 @3 JMP (CEINV) ;YES

FFS8 64C 14 03 L1131  JMF (CINV)

FFSB ;

FFSB ; INITIALIZE VIC CHIF

FFSB

FFSB 20 18 ES £1231 JSR 1678
FFGE AD 12 Do 1.1205 LDa VICREG+18

FF61 DO FB ENE L1205

FF63 AD 19 DO LDA VICKEG+25

FF66 29 o1 AND H$01

FF68 8D A6 @2 STA $0206

FF6B  4C DD FD JMF L1202

FF4E :

FF4E A9 81 L1232 LDA H$81

FF7e 8D oD DC STA DLICK

FF73 AD OE DC L.DA DI1CRA

FF76 29 8@ AND #3860

FF78 09 11 ORA H$11

FIF’7A 8D OE DC STA DICKA

FF7D0 4C 8E EE JNF LB43

Froe oo RRK

FFut LEHD

Frgt L.LIB K25

FFB1 ;

FFEL ; JUMF TABLE FOR OFERATING SYSTEM ROUTINES
FF81 :

FFBI  4C SB FF JMF L1231

FFB4 4C A3 FD JmF L1211 SINITIALIZE 170
FFB7 4C 56 FD JMF L1208 JINIT SYSTEM CONSTANTS
FF&a  4C 1% FD P L1206 (KERMAL. RESET

FFBD  4C 1h FD JRE L1204 s KERNAL  MOVE

FIF9e  4C 18 FE L1216  JmP L1238 JFLAG STATUS

FFS3  4C BY ED JMF L1871 ;SERD LISTEN SA
FI96  4C C7 El N LEB60 JHEND TALK SA

FF99 40 25 FE 125 JnE L1237 JREADZSET TOF AEADRY
FESC 40 34 FE La7o  JHI* L1044 SREAD/ZSEYT BOTTOR MEM
FFOF  4C 67 En JOE LB14 JREAD KEYROARD

FFAZ  4C 21 FE JNPLE57 YSET TIMEOUT

FFAS 4C 12 EE JOF LB JRECEIVE FROM SERIAL
FFAB  4C oD ED J0F Luel SSEND TC SERLAL

FFEab 40 EF éD JME LB63 tGEND TUNTALKS



LOC

FFAC
FFR1
FFR4
FFe?
FFBA
FFED
FFCe
FFC3
FFCé
FFC9
FFCC
FFCF
FFD2
FFDS
FFDB
FFDER
FFDE
FFE1
FFE4
FFE?
FFEA
FFED
FFFO
FFF3
FFF&
FFF?
FFF8
FFF9
FEFA
FFFC
FFFE
0000

CODE

4C
4C
4C
4C
4C
4C
46C
6C
6C
6C
6C
6C
6C
4C
4C
4C
4C
6C
6C
&6C
4C
4C
4C
4C
e
52
42
59
43
E2
48

FE
oC
09
07
09
F9
1A
1C

20
22

L

24

9E
DD
E4
DD
28
247
206
98
[}
oA
(14

FE
FC
FF

ED
ED
ED
FE
FE
FD
03
03

03
03
03
03
F4
FS
Fé
Fé
03
03
03
Fé

=
~

ES
ES

LINE

1.669
L2127
L641
L640
L638
L&39
L624
L6774
L16

1622
L6290
L628
L627
L1653
L309
L1113
L6625
L71

L8e8
L192

Jnp
JnF
Jnp
JnF
Jnp
JNF
JnE
JnF
JnFE
JNF
JNP
JnF
JnF
JnF
JNP
JNAF
Jnp
JNF
Jnp
JnF
JnP
JNF
Jnp
JnF

L1004
L9966
LB36
L1239
L1240
L1215
(IOFEN)
(ICLOSE)
(ICHKIN)
(ICKOUT)
(ICLRCH)
(IBASIN)
(IBSOUT)
L9970
L1072
L1244
L1096
(ISTOR)
(IGETIN)
(ICLALL)
L1078
L1248
L1246
L676

H
H
H

Kernal

SEND "UNLISTEN’
SEND ’LISTEN’

SEND *TALK'

;GET STATUS

sSET LA,FA,SA

;SET FNLEN, FNADR
;OPEN LOGICAL FILE
;CLOSE LOGICAL FILE
;OFEN CHAMNEL IN
JOFEN CHANNEL 0UT
;CLOSE 1/0 CHANNEL
; INFUT FROM CHANNEL
;OUTPUT TO CHANNEL
;LOAD A FILE

;SAVE A FILE

;SET TIME

yREAD TIME

;SCAN STOF KEY

;GET CHAR FROM Q
;CLOSE ALL FILES

; INCREMENT CLOCK
GET SCREEN SIZE
;READ/SET ROUW/COLUMN
;GET I/0 BASE

.BYT $52,$52,$42,$59

.WOR NMI
.WOR START
.WOR PULS
.END

;COLD START INDIRECT
; INTERRUFT HANDLER

207



208 The Commodore 64 ROMs Revealed

Symbol Table

This section is provided by the Commodore Assembler and lists all variable and
label names followed by their address in memory or values for constants.

STMBOL. VALUE

ARS BCS8 ADRAY1 0003 ADRAY2 0005 ARGEXF 0069
ARGHO 006A ARGSGN Q04 ARISGN Q06F ARYTABR 002F
ASC 788 ATN EJOE AUTODN 0292 BAD 0100
BASTHP 004B BASZFT QOFF BAUDOF 0299 BDF 0002
BEDFH 0004 BITCI 00AB EITNURM 0298 BITS 0048
BITTS Q0B 4 BLF 0001 ELNCT QoCh BLNON 0oCr
BLNSW 0oCC BLUE 0006 RSOUR 0095 BSOUR1 00A4
BUF 0200 BUFPT 00A6 RUFSZ 000 C3F0 0994
CAS1 ooCe CBINV 0314 CEMCOL ngeo CRMASCN 0400
CHNARAC 0007 CHRI BSEC CHRGET 0073 CHRGOT 0979
CINV 0214 CKERR 0020 CLOSE E1C7 CLR A6SE
CMFO 00Lo CNTDN 00A5 CoLD L394 coLnm DCoo
COLOR 0286 COLTAR EBDA conr Bo16 CONT ABS7
CONTRi. EC78 Cos E264 COUNT QOAT CounTe 0o0oL
CR @oen CRSW eono CURLIN 0039 DI1CRA DCoE
DICRE Deor D1IDDRA DCo2 D1DDRE DCo3 D1DFA DCoo
D1DFE DCo1 DIICK necen DI1IODR ncec D1TAH DCoS
DiTaL DCo4 D1TEH nce7 DITRL hCoas DITUD1 Lcoy
DITOD2 DCo9 D1T002 DCoA D1TODA DCOE D2CKA LOOE
D2CRE hber H2DORA bbe2 D2DDRE VRS D2DFA bboo
D2DFE nobai D2ICKR DDA D2IOLE nhec L2TAH DD@S
DaTal. DBe4 D2TEH Dbe7 D2TRL hlas DATODL Dlo8
DITOD2 Dbe9 D2TODY DOOA D2ATODA4 DDOE DATA QoDp7
DATLIN 9¢3F DATITR 0941 DATSCN CLLTR DEEF LIRTENY
DELAY 228C DFLTN 0699 DELTO 009A DIFF QVE
Dim o8l D1IMFILG VoY DI*6W weyC LAk VoAl

EaL 00AL EmL E388 ENDCHR oot EOT 0005



SYMBOL VALUE
FA

FACSGN
FIRY
FORFNT
FRETOF
GDBLN
HIRASE
ICKOUT
IF
INDEX
INFFTR
INSKT
ISAVE
KEYLOG
L1
L1001
L1005
L1009
L1012
L1016
Lie2
L1023
L1027
L1030
L1034
L1038
L1041
L1045
L1049
L1052
L1056
L106
L1063
L1067
L1070
L1074
L1678
L1ea1
L1685
L1089
L1092
L1694
L1t
Litez
L1106
L1l
L1113
L1117
L1120
1.1124
L1128
L1131
L1135
L1139
11142
L1146
L.115
L1153
L1157
L1166
L1164

Q0RA
0066
00A4
0049
0033
906CE
0288
0320
A?28
0022
0043
9008
0332
Q28F
A3R8
F33C
F351
F7e1
F3D4
F4@F
A7CE
F3B8
F74B
F3D3
F&457
F4SC
FF43
F4BF
F713
FaDA
FSIE
AZEF
FaSD
F5A%
FaD2
Fb05
F&69R
Fa42
F659
F8asR
F&RC
Fé&DD
A435
F767
F7CF
AF D
FB83é
F821
FBE1L
Fap?
FBFE
FFS8
Fh70
F993
F9DE
F8r7
FFE4
FAS3
FAAZ
FACE
FAD&

FACEXF
FAND
FNADK
FRE
FSBLK
GocoL
IBASIN
ICLALL
IGETIN
INDX
INFRMT
INTFLG
ISTOF
KEYTAR
.16
L1002
L1006
Lio1
L1013
Lie1?
L1020
L1024
l.1o28
L1931
L1035
L1039
L1042
L1046
L1065
L1053
L1057
L106e
L1064
L1068
11071
L1075
L1079
L1e82
L1086
L109
L1093
1.1097
L1110
L1103
L1107
L1110
L1114
L1118
L1121
L1125
L1129
L1132
1.1136
L114
11143
L1147
L1150
L1154
1.11568
L1161
L1163

0061
AFEE9
00RP
B37D
Q0RE
@287
0324
032C
02247
00C8
0013
000L
0328
Q0FS
A437
F31F
EDFE
AE43
F38e
F3AC
FB1E
F7F7
F3AF
F3FC
F43A
F449
F474
F4BR2
ABS4
FS1C
FS24
FS41
FH6C
FS79
FSD1
IFSF 4
FR97
F&63F
Fé676
ABBO7
F6CC
F&FR
AB1D
E4L2
F7e7
F&eb
FBzs
F87%
FCCA
Fape
F924
F269
Foep
AB2R
FoDS
FED&
FoD2
FhHQ
FABf
Fhka
FRSC

FACHO
FAT
FNLEN
FREKZF
F10I
GET
IBS0UT
ICLOSE
ILOAD
INITNM
INFUT
I0FEN
KEY
KOUNT
L1eo
L1003
L1007
lL1olo
L1014
Lio18
L1621
L1025
L1029
L1932
L1036
L1904
L1043
L1047
L1050
1.1054
1.1058
L1041
L1045
L1269
L1072
L1076
Lies
L1083
1.1087
L1090
L1094
L1098
L1100
l.1104
L1108
L1111
L1118
L1119
11122
L1126
1113
L1133
1.1137
L1140
1.1144
L1148
L1151
L1155
11159
L1162
L1166

0062
02463
o0R7
QoF R
B1AA
AB7B
032¢
031C
0339
ESAB
ARRF
Q31A
EA31
023p
BC2F
F343
F359
F384
F3Fé6
F729
F30%
F3D1
FB41
F409
F410D
A7EL
F470
Fo39
F&33
F&3A
F530
F549
F&7D
FB&4
FapD
F&SF
AB2C
FCL1
F68F
F68E
Fé&DC
F72c
F757
F700
F7EA
FgecC
Fenc
F8RS
FBAS
F8E2
ABEC
F9RC
F997
FA18
FoC9
FYF7
FALF
FA%SD
FaeD
FAAY
FAEDR

Symbol Table

FACOV
FRUFFT
FOR
FREFS(C
GARBFL
sasue
ICHKIN
ICLRCH
INRIT
INFFLG
INFUTH
IRATMF
KEYD
Lo
1.1900
L1004
L1008
L1011
L1019
L1019
L1022
L1026
L1063
1.1033
L1037
L1040
1.1044
L1048
1.L1651
L1055
L1059
L1042
L1066
.17
1.1073
1.1077
L1080
L1084
1.1088
L1091
L1095
11099
L1101
L1105
L1109
L1tz
1.1116
L1122
L1123
11127
1.1130
1.1134
1.1138
1.1141
1.1145
L1149
L1152
11138
lLile
1.1163
L11&7

0079
0071
(742
0035
000OF
ABBS
Q31E
0322
00A7
0011
ARAS
Q29F
0277
AJBA
F30F
ElZ03
F362
F&FL
F393
F3C2
FSC1
F707
ABOPR
F406
EFS4
Fa46
FE34
Falre
F4F 3
F501
FSAE
FSAF
F856
A7BRE
F12F
Fa24
FCDR
F&633
Fé&8D
FGC?7
FoDA
F76n
F7&9
F76%
FO4LE
Faop
F8B2E
ABOL
FOBE
FCR&
F?2C
988
F999
FOAC
Fale
IF9EQ
Feia4
FA8&
AB49
Fhce
FBA4A
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SYMEOL

L1168
L1171
L1175
L1179
L1182
L1186
L119

L1193

L1197
L120
L1203
L1207
L1219
L1214
L1218
L1221
L1225
L1229
L1232
L1236
L124
L1243
L1247
L127
L13e
L134
L138
L141
L145
L149
L1S2
L156
Lib
L163
L167
L17@
L174
L178
L181
L1685
L189
L192
L196
L2
L2902
L7206
L2t
L213
L217
L2200

a0

L2228
L231
L2359
L239
L242
L2446
L2%

L2853
L2257
L2690

VALUE
FR2F
FR3A
FR&8
FCocC
FCSE
FC14
AB42
FCD1
FDEC
A474
FDS3
FDOF
FD6C
FDF3
FESE
ES44
FFe7
FEBé
FF6E
FE3C
ABAG
F&FA
ES13
ABD1
ABF8
ADA4
A953
ABER
A957
AD?4
BC23
B&AA
FFCF
AAQ7
R24A
AALR
B688
AAPA
AR28
AR19
AR42
FFF3
AR62
A3BO
AR 4S5
ARSF
AS48D
ARDS&
FFRA
ABEA
E194
AC?1
AC7D
AYED
ACES
ALFF
ACFE
FF99
ADBA
AD97
ADESB

Fres8
FR48
FR72
AB4R
FCoO9
FC354
FCAE
FCS7
FCes
FDO4
FD1A
FDSO
FDA3
FDF9
FE®?A
FEAE
FF2E
AbL3
FD20
FE25
FE®®
F&E4
ES0S
ABES
A906
AP40Q
B7Aa1
AY6A
AZAS
A434
B1CC
AA27
BCOF
BCAF
ED?1
AAGLY
B6ER
E11E
AAES
AAZD
AR4D
AAIFB8
AR10O
A469
E112
ARYZ
E124
AECSH
ABFER
ACYD
AES1
AC71
ACBY
ACYD
BDCD
AC41
AD24
AD75
AD78
ADAY
AE3ZZ

L117
L1173
L1177
L1180
L1184
11188
L1191
L1195
L1199
L1201
1.1205
L1209
L1212
L1216
1122
11223
L1227
L1230
L1234
1.1238
L1241
L1245
L125
L129
L132
L1346
L14
1143
L147
L1560
1154
L158
L161
L165
L169
L172
Li76
118
1.183
1187
L19e
L194
1198
1.260
1204
1209
L211
L21s
L219
La222
1.226
L23
L233
L237

AB7D
FR33
FR8R
FRFO
FRAF
FC3F
FRE3
FCeD
FCEF
FDo2
FFSE
FD27
FDB8
FF90
AB97
FEA3
EECS8
EF 4D
FE1A
FE18
F4AF
F&A?
A%11
ABEZ
A937
A48
BS24A
ABO4
h99F
A9DA
BED4
AA24
AALD
FFDE
AAS2
AN3o
AATD
AR47
AR OE
EDDF
AARAD
AROF
ARLE
ARL3
AR &GP
RIAL
AC1S
hCO3
ACOF
AC4S
aeD1
ALY
2497
BCIFY
ABS7
ACDF
aD27
RB&A
HD99
AEBA
anp 7

1.1170
L1174
L1178
L1181
1.1189
L1189
1.1192
L1196
L12
L1202
L1206
L121
1.1213
L1217
1.1220
L1224
L1228
L1231
1.1235
L1239
L1242
L1246
L1246
L13
1.133
L137
L14@
L144
1.148
L1514
L1585
L1859
L1682
LL1&6
1L17
L173
L177
1.180
1.184
L1868
L1?1
L1195
1199
1.201
L2085
1209
L212
L216
Lz2
1.223
1.227
1.239
1.234
L2238
1.241
1245
1.249
1252
1.256
L.26
L263

FR43
FI28E
FEE1
FRC8
FRAD
FC30
FC93
FGC2C
A416
FDDD
FD13
A370
FD6E
FELC
FE72
FE?D
FEBRC
FFaR
FE27
FER7
FSF1
ESH0A
H8Co
A421
A?19
AYOS
APSF
AP5R
E099
APDY
AA3D
BAED
BAF 8
AN2C
AAES
B47D
ARR7
ANAL
AAEE
B 48D
AAE7
R79F
HACA
AR3R
ARSE
ALRS
ARCE
ARF9
AR21
AC4A
AC4D
Ak72
R7ER
AYDS&
ACEA
AD3S
AD32
BCY2
(DL
ABGZ
AE11
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L264
L268
L271
L275
L279
L.282
L286
L29

L293
L297
L30

L303
L3307
L31e
L314
L31e
L321
L325
L329
L332
L3336
L34

L343
L3347
L350
L3354
L3558
L3361
L365
L369
L372
L3746
LI8

L383
L2387
L3%e
L3%4
L3798
L40@
L4004
1.408
L411
L4195
L419
L422
L426
1.43

L433
L437
L440
L444
L448
L6451
L4355
L459
L2462
L4666
1.47

L473
L.477
L4880

AESE
AE3Q
AEB®
AE3B
AE9A
AFSC
AEBF
ASB82
R418
AEQ7
A7ED
RESA
AFA®
BC44
PEFE
B6DS
eo7e
Po8B
PORA
BOLE?7
B109
A4DF
R138
P13B
B1e2
p21C
B245
B24D
B27D
B296
B2EA
B30k
AH22
B384
B3F 4
R3E1
BDE?7
B4n4
B4RF
B4F 4
B4D5
R5DC
BSC7
B572
RS7D
RSF6
AS44
B6A2
R6D6
B487
pr7eC
B725
R6AS
R7E2
R7F7
R86F
P849
A43A
REDR
P238
£983

ADF©
AL20
AEL?
ADEB
A4D7
AERD
AEE3
AF 14
AEF7
AF28
AF27
R47%5
RCSE
AFD6
POSé
BOSR
Pros1
BOAF
AG08
ROYF
B123
BOFBR
P143
21895
P1CE
AEFA
B261
D10
p286
AS3C
B2CD
R320
B337
P378
P4&F
R449
B4F 6
RA4ARS
B4CA
250k
BSe1
R54D
BG61
ASSF
RSRO
R6O6
P670
R699
P706
R782
B761
2798
B1EF
B83Cc
NnS76
P?2AS
P897
RR0A
P94D
R?29
R97E

1.266
L27
1.273
L277
1.280
1.284
1.288
1.291
1.295
L299
L301
1.305
L3099
L312
L316
L32
1.323
L327
L3390
1.334
L3238
L341
L345
L3349
L3582
L3S6
1.36
L363
1.367
1.3790
L374
L378
1.381
L3389
1.389
L3392
1.396
L4
1.492
L4906
L41
1.413
1.417
L4290
1.424
L428
1.431
L4395
1.439
L442
L446é
L.45
1.453
L*S7
1.460
L4b4
1.468
L47)
1.475
L4779
L482

P65D
A4YC
ADF9
AEB3
B11C
AEP2
AECC
R3A2
AFD1
AF 6E
AFSD
AF 84
FFE1
AnDY?o
BCSD
AN617
RO7E
RoOre
BoD4
BOLF
P113
ROF1
P128
R194
BiD1
R237
A6L0
R240
B2p9
R3OL
P34C
2331
B.34P
R391
Bo9C
RRFC
B4A?
A3N4
B4aD2
BG26
AS60
L5856
RSAE
25RO
P601
h3DC
£690
R6A3
27RG
B7en
B790
AG79
B7CD
R7F1
P848
REOF
RBA3
221D
B936
R947
£999

Symbol Table

POF 2
R35Y
1208
B3QF
308
B25F
BCA9
A3LF
R 441
24A8
AG2A
R66C
BU1S
R559
RHHE
B&3D
RSED
RSES
R544
ADRE
B&6DB
E118
R748
P70
B3n6
RBF9
B340
Bap7
RB77
Be8s7
REOL2
R8F7
ANRD7
RYEA
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212 The Commodore 64 ROMs Revealed

SYMROL VALUE

L484 343 1.485 BYAC 1.486 B9F 4 1.487 PA2E
L488 Be12 L489 B8G3 L49 ASN4 L4990 EQS9
L491 BAS? L492 EABC L.493 BABR9 La94 BAGE
L49S BA61 L496 BRAZ L.497 B298% L498 BASR
L499 2A7D LS A412 1.50 ASDC LS00 BADF
LS01 BACF L3502 BAE2 1.503 BAD4 L.504 BBFE
1.505 BAFE 1.506 R8?93 1.507 pe29 L%e8 RBEBF
LS09 BE4C L31 ASBE LS10 BR4F LS11 BR7L
LG12 BEBA L513 BR7A L514 BR3F L5518 ERGD
LS16 eCec L3117 BCLA L5518 BCie LS19 B970
LS2 ASFS L5290 B246 1521 RC3C L5222 R8D7
L523 BC31 LS524 BCY98 L3525 RCER L5264 Bcoe
L527 BC38 L528 BCF2 1.529 BCeA LS3 ASAC
LS30 RP&F L5311 eCcccC L.532 BCF3 L5533 D06
L534 BDOF L53S EDOA 1.536 eDen LS37 BD2E
L538 BD71 L539 BD47 L34 AGRS L340 BD49
LS41 ED35 L542 Bn3e L.543 BD33 LS44 BED41
L5455 BDAQ L5346 BDS2 L347 =10 2-v4 LE48 BED62
LS49 Beo? LSS ASE8 L5Go EDSE L6551 BD6A
L5852 BFEE LSS3 BD7E LS54 BDAE L.55% BDc2
LS556 EDDD LSS7 BC4F 1.558 EDF8 1559 EE0O
LS4 ASF9 LS60 BFo7 LG61 BEQ9 LH62 BEOR
L5463 BA3O LS64 BE47 LS6S RE2F L5466 BE28
L5467 BE32 L3548 BE21 1.569 BE16 L&7 A6L3
LS7¢ B850 LG71 BE4B 1.572 BES3 1573 BE64
LS74 BE48 L.575 BESS L5746 BE?0 LS77 BLESE
L578 BEF7 LE79 RER2 LS8 ASDE 1.5Ee BEC4
LS81 BEC6 LS82 RED3J L583 RBEE3 L84 BFeoC
L5585 BEEF LE86 BFO4 L587 BFB4 L5688 BFFD
LS89 BFYE LS9 ASES L5909 B8FE Lu71 BFR4
LS592 RCE? L593 BCe2 1.594 R9F1 1.G9S EFED
LS96 E000 L5597 ecze LS598 Eeor LS99 RC11
Lé A3FE L&O ASEE 1.600 EQLE Léo1 EADA
L602 EQOL L6903 EQ43 L604 B862 1.600 EQ5D
1606 Bac4 1.607 ERDO L6908 E0sC L.609 BECA
Lé61 AL09 L6109 Lo7e Loll CORE L612 EQ7D
Lé13 EQE3 L6114 E0D3 1.616 EOF6 L&17 E£E109
L518 N&77 L&619 E10C L&2 AGC7 L6290 FFDG
L621 E104 L622 FFD2 1.623 E4R6 L624 FFC9
L62G FFE?7 1626 C£200 L.627 FFOE L6248 FI'DY
L6629 E1D4 L6323 AGC? L&30O E19E L&31 E1nl
L&63z £19% L&33 E1RS L&34 E1n1 L635 An33
L6326 A&7A L6237 E23IF 1.638 FFC3 Lo2? FFC6
Lb4 Ad4L LG40 FFCo Lé41 FFRD L&42 20D
Lé&43 EQ6P Lé44a E206 L&AS E211 l.646 E20E
Lé647 E219 L&4g E2G7 L.649 RRoI L&6% AH44
L&Go E240 1651 E2AD L6G2 E2DC L653 E29D
Lé%4 EOF9 L&5S 314 1.454 E324 L&S7 337
L6558 EZ3D L6G? E386 L.66 637 Loé&d 1362
L661 A4TG Lé62 455 L&b63 L3E2 Los4 £453
L&&S E2B9 l.6éo EZRF lL66?7 E3AB l.e6B Eall
L669 FFR7 Lé67 AG4Y L&670 FFeC L&71 E422
Lé672 ALL9 1.673 E4AD L.674 FFCC L6676 E4DA
L6764 EG00 L.&77 E4LR L&78 518 1.&79 EG79
Lé&8 h62E L.680 ESAN 1681 (560 L6822 ESSS
L68B3 EAO7 La84 EBo6 1.68% EHBD Lo8B6 EG7C
Lé&g7 ESAO 1.688 ES97 L.6B89 ES&C 169 AoA4
L&90 EGE4 L&71 ESCHA L&92 E72n L6923 [GE7
L6994 ESF3 L.695 EALC L.E96 ESEY .97 E6dé
L6%8 ESFE L&99 LSCh L7 A3EY 1.7¢ ALBL

L7090 E&32 L7¢1 E6OF 1702 Eéan L7703 E6F 4



Symbol Table 213

SYMROL VALUE

L734 E66F L7705 E&659 1.706 E654 1.707 E&5D
1.798 E690 L709 E682 L71 FFEA L7719 E472
L711 E674 L712 E684 1.713 E691 1.714 E69F
L7135 Esn8 L7164 ESCD L717 E6l6 L718 E8RY
1719 E701 L72 ag27 L729 E709 1.721 E6DA
L722 £981 L7243 E&ED L724 E8F & L7725 E6F7
L726 E9FF L727 E889 L728 E716 L729 E6B0
L73 ALBR L730 E731 L731 E7DC L732 E73D
L733 EBAL L734 E74C 1.735 E73F L736 E745
L737 E&97 L738 L7539 L739 E699 L74 n&CY
L740 E785 L741 E762 1.742 E70PR L7743 E77E
L744 EBAS L745 EASC L7446 E£773 L747 L7CE
L748 E78E L749 E792 .75 ALES L7590 E7A8
L751 E7Ce L752 E7AD L7583 E7D4 L7G4 E7AA
L7585 E7CE L7536 E7C8 L757 EBCD 1.758 ECAF
L759 E7E3 L76 A717 L7609 E7EA L761 E&93
L7462 E7FE L763 EB32 L764 E82D L7655 EBOS
L.766 EB0A L7467 £829 L7648 E?&7 L769 EB24
L77 AB32 L7790 EB47 1.771 EBS4 L772 EB74
L773 E84C L774 EB&4 L77% £871 L7776 EB8&A
L777 EB7C L778 ES4D 1.779 ECS8 1.78 ALES
L7860 £891 L781 £888 L782 EB8B3 L783 E8EQ
L784 EBCA L.785 EBC2 1.786 E8BCE L787 EBEA
L.788 E8D6 L789 £918 L79 ALLF L7790 EPD4
L791 E913 L792 E94D L793 E922 L794 EBFF
L7935 E?58 L.794 E?U6 L797 E786F L7938 E9AR
L799 E24A6 L8 A3F3 1.80 BDDA 1.600 E?C8
L1 E9BF L8O2 E9BA L8e3 E£955 L8B0O4 E9F e
LBOS EYE® 1.8O6 E4Ee@ Lge7 EALY LB08 FFFo
LBo9 EA71 L81 A714 L8190 EAbl L8111 EA24
LB12 EA79 LB813 EA7E L8114 EAB7 L8135 EAAB
LB16 EROD L8817 EARTZ L818 EADC L81Y? EACE
L82 A72C 1.820 EACC 1.821 EAEQ L8822 EACY
L823 EANR L824 EAFL L8225 ER4Z L8246 ER17
1.827 ER64 1.828 EB2S LB829 ER6R L83 E391
LB830 EC44 LB31 ER75 L832 EAFQ L833 ECSe
LB34 EC69 LB3S EC72 1.836 EDO? L837 ECSE
L83 FOAA L83 ED2E L8B4 A709 L840 EDLSO
LB841 EEAD 1842 ED3¢ 1.843 EESE L.844 EES7
L84S EERS LB46 EER3 L.847 EDEQ L8348 ED&6
1849 EDSS LBS A753 L850 LDSA 1.851 ED7A
L8%2 EDR2 L83 ED7D L8554 EEAY L85 ED9F
LB8GS EDAD L8G7 FE21 1.858 EEQé 1859 ED49
L85 A737 L8460 EDC?7 L8661 EDBD 1062 EDER
LB62 EDEF LB&4 ED20 1.865 EEL3 LB&6 EE20
LB&67 EE47 LB68 EE3E L6&69 EEDA L87 A72F
L8790 EEGS L871 EDR9 1.872 EE30 L873 EE&L7
LE74 EE(3® L8775 EEBS La76 EEQ? L&77 ECRR
1.878 EF13 1879 EFes .88 A6F3 LB88e EED1
L6881 EEES L3362 EEF6 L883 EF oo L8B4 EEFC
LB8S EEF2 LB86 EED7 L8887 EEE7 1.888 EF2E
LB8Y EF31 L89 A9C2 L.8%0 EF39 1.891 EF3R
LBO2 EF58 LE93 EF59 1.894 EF97 L89S EFA9
L8964 EF7E L8897 LEFEL 1.898 EF&E L899 EF4a
L.? A3EC L9@ A3BF 1.909¢ EF90 .01 EFCD
L?02 EFCS L9903 EFR1 L9094 EF79 LYyodl EFCA
L.906 EFDE l.9e7 EFDO l.708 Fol4 1.909 Fo12
L?21 A79F L9110 EFFQ L911 Foos Ly12 FooD
L?13 FeaC L9214 Fo17 L2135 Fo4D L9216 Fo84
L9217 Fo86 L7918 Fo70 L9919 Fo77 Ly2 A408

L7260 Fo7D0 L9721 FoA4 L9222 Fi2e L9232 FORR



214 The Commodore 64 ROMs Revealed

SYMEUL VALUE

L9224 Fl4A 1925 F13C 1.926 F14E L.927 [T
L928 FL173 L9229 Fo9C L.93 AP0 L9390 E63n
L931 F18D 1.932 F1e1 1.933 FiD% 1L.934 F1in9
L9939 F199 L?36 196 LY37 F193 L38 817
L9939 F1AD L4 AFe8 1.940 Fi34a L9941 F1ES
1942 F1R8 L9243 EELR L9444 F155 L9455 F1B4
L9246 F1B3 L?47 F1iDe 1.948 FiDD LG49 LDES
L?S ADBF 1.970 F216 L9751 FI1FC L9G52 F867
L953 F2e7 LG4 F2e8 1.955 Fo28 L9536 F1FD
L957 F314 L?58 F224a L9G9 F704 L9646 ADBD
L7690 F32E L961 F237 L962 F245 L9263 F233
L?b64 Fo62 L9465 F7eD L9666 EDOC L9267 F248
1968 EDD6 L9269 F258 L7 AESH L9760 EDCC
L971 F70A L972 F25F L973 F26F L974 710
L?75 F279 L?76 Fa86 L?77 F275 L?78 EFF2
L9279 F262 L?8 eRC?7 L9780 ED11 L9?81 F289
L982 F298 L983 EDRE 1.984 F316 L98S F2BA
L?86 F2F2 L987 F2F1 L9868 F2EQ L?89 F30eD
L9? A7AE L9909 F49E L9?1 FE2D L?92 F2BF
L?93 Facse L?94 F483 L9995 F707 L9996 F1F8
L997 F2EE L998 F781 L999 Fé654 LA eops
LASTFT 0917 LAT 0259 LEERR 0008 LDTR1 00D?
LDTND 0098 LEFT B700 LEN B77C LINNUM 0014
LINTAP 00F2 LIST AL9C LLEN 0028 LLEN2 0050
LNMX 00D5 LOAD E168 LSTF 00CA LSTSHF 028E
LETX 00CS LEXP 00C? LTRLUE Q00E N26AJR 9295
M26CDR 0294 M26CTR 0293 MAXCHR 0050 MEMSIZ 0283
MEMSTR 0281 MEMTOP 0037 MEMUSS 00C3 MID R737
MODE 0291 MODE 1 ER81 MODE2 EBC2 MODE3 EC@3
msi1 FoRD ns1e F106 ns1l FioC ns17 F12e
MS18 F127 Ms21 F11é nsS5 Fece nsé FeD4
ns7 FoDns ns8 FOER MSGFLG 209D MYCH QOBF
NEASIN F157 NRSOUT FiChA NCHKIN F20E NCKOUT F250
NCLALL F32F NCLOSE F291 NCLRCH F333 NDX 00C64
NEW Ab42 NEXT AD1E NGETIN F13E NLLINES 0019
NL.OAD F4AS NMI FE43 NMINV 0318 NAIFAN EG9A
NNMI FE47 NOFEN F34A NOT AED4 NSAVE FSED
NSTOF F6ED NWRAF 0002 NXTRIT 0ORS OCHAR Q0ED
OLDI Iie 003p OLDTXT 003D ON A74R OFEN E1BPE
OR AFES PCNTR 00A3 FEFK egen FLF 0003
ENT 00D1 FNTR oon3 FOKE BB24 Fos R3%E
FOWER RF78 FRINTH (aTatel ] FRF Q0R4 FRTY 0090
FTR1 009E FTR2 QA9F FULS FF48 aTsw oon4
R202 00A3 RDFLG Q0AA READ ACO6 REM A93E
RER 00AB RESHO 0026 RETURN ABD2 REZ 00AT
RIBUF QOF?7 RIDATA 00AA RIDBE 02PE RIDBS 029C
RIGHT B72C RINONE 009 RIFRTY o0ne. RND Ee97
RNDX 008k RORUF QOF9 RODATA 00I%5 RODBE URNS
RODES 029D ROFRTY Q0RD ROWS DCot RFTFLG 028A
REGTAT 0297 RUN AB71 RVS 0oC7 SA 09R9
SaH 00AD SaL Q0nC SAT 026D SAVE E156
SRERR 0004 SFDX 0oCR SGN RC39 SGNFLG 0067
SHCNH QONE SHCNL 0QRA7 SHFLL.AG 028D SHFL.0G ER48
SIDREG D400 SNSW1 QoL 4 SPERR 0019 SAR BIF71
STAH 0oC?2 STAL ooC1 START FCE2 STATUS 090
STREY 0091 GTR B46% STREND 0931 SURFLG 0019
SUXT 0092 SYNO 0076 8YS E12A SYSRTHN E147
T1 0oL T2 009 TAN E2R4 TANGGM 0012
TAFEL 00p.2 TEL. 80 FD1@ TELX o0D6 TRUFFR 033C
TEMP QOB 1L TEMFFT 0016 TEMFST 0919 TIine FE&66

TINE 00AD TIMOUT 0285 TNF2 00eC3 TP QO9F



SYMROL VALUE
THFO oect
USER 0OF3
VARNAM 0045
VERCK 0093
WAIT B820
XMAX 0289

END OF ASSEMBLY

TRMFOS
USRCMD
VARFNT
VERCKE
WRST
XSAY

0009
Q32L
Q047
000A
E378
0097

TXTFTR
VAL
UARTAE
VERIFY
WRTN

0074
R27AD
0020
E169

FECD

Symbol Table

TXTTAR
VALTYF
VECTSS
VICREDG
WRTZ

Vo220
000D
FD3O
DYoo
FCoA
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A knowledge of the internal workings of the 64 ROM:s is
essential for anyone wishing to do serious programming of the
Commodore 64, especially when programming in machine code.
Never before has there been published a full annotated
assembly listing of the 64 ROM software. Each routine is shown
in detail and its function and potential use by other programs
examined in detail with full notes on how to use it.

Armed with this book, any serious programmer of the
Commodore 64 will be able to make the fullest use of the
machine’s potential as well as gaining a fascinating insight into
the way the machine works.
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