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Preface 

The Commodore 64 ROMs Revealed is the first of a six part series covering all 
topics concerning the use of the Commodore 64. This book gives a 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 given to a fully commented source code version of 
these RO Ms 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: 

I. 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 



Preface vi 

ROM s can be found in V 0 I ume 2 (A dvanced C omm odore 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 $E4D3 which reads as follows: 

E4D3 STA $A9 
E4D5 LIlA #$£11 
E4I17 STA :tAB 
E4D9 HTS 

This used to be just the value $AA throughout. 
@ At $E4DA one command has been changed. This is used to clear a screen line 

and put the colour to the colour RAM. Previously this value was taken from 
the background colour location $D~2 I; 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 $E57C which reads as follows: 

E57C JSR $E9F~3 
E57F LIlA #$27 
E581 INX 
EC-t=,,,,:. ._'._.a:., LII'r' $D9 .. ~~ 
E5:34 Bt'1I $ E5:=!C: 
E5E:6 CLC 
E587 AIle #$28 
E589 IN~{: 

E58A BPL $E582 
E58C STA $I15 
E58E Jt'1P $EA24 

E591 (:P>:: $(:9 
E593 BEG' $E598 
E595 .Jt·1P $E6ED 
E598 FHS 
E599 NOP 



viii Machine Differences 

® The command at location $E621 has been changed from JSR $E6ED toJSR 
$E591. 

® The routine at $EA~7 has been modified to read as follows: 

EA07 JSR $E4DA 
EAOA LDA #$2£1 
EAOC STR ($Dl) .. 1-/ 
EAOE DElr' 
EAl1F BPL $EA~37 

EAll RTS 
EA12 HOP 

(j The commands at locations $EF94 and $EF96 used to read: 

EF94 STR $A9 
EF96 RTS 

They now read: 

EF94 .. H1P $E4D3 

ill The last modifications to the Kernal ROMs are: 
Location $E4AC has been changed from $5C to $81 
Location $FF8~ has been changed from $~~ to $~3 

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. 

Addrcss I_(lca I i (Ill lISC 

(Hex) (Dec) 

0000 0 6510 OOR register 
0001 I 65101/0 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 
OOOA 10 Load/verify flag 
OOOB 1 I Input buffer pointer/ # of subscripts 
OOOC 12 Default DIM flag 
0000 13 Variable type: string or numeric 
OOOE 14 Numeric type: integer or real 
OOOF 15 OAT A scan/ LIST quote/ memory flag 
0010 16 Subscript/ FNx flag 
001 I 17 INPUT/GET/ READ flag 
0012 18 A TN sign/ Comparison eval flag 
0013 19 IN PUT 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 
0020-002E 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 
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003B-003C 59-60 Previous Basic line number 
0030-003E 61-62 Pointer to statement for CONT 
003F-0040 63-64 Current DATA line number 
0041-0042 65-66 Current DATA address 
0043-0044 67-68 Input vector 
0045-0046 69-70 Current variable name 
0047-0048 71-72 Pointer to current variable 
0049-004A 73-74 Pointer to FO R! NEXT variable 
004B-004C 75-76 Y -save; op-save; Basic pointer save 
0040 77 Comparison symbol accumulator 
004E-0053 78-83 Misc numeric work area 
0054-0056 84-86 Jump vector for functions 
0057-0060 87-96 Floating accumulators #3 & #4 (packed) 
0061 97 F AC# I exponent 
0062-0065 98-101 F AC# I mantissa 
0066 102 FAC#I sign 
0067 103 Series evaluation constant pointer 
0068 104 FAC# I overflow 
0069-006E 105 F AC#2 exponent 
006A-0060 106-109 F AC#2 mantissa 
006E 110 FAC#2 sign 
006F I I I Sign comparison FAC#I vs FAC#2 
0070 112 F AC# I rounding 
0071-0072 113-114 Cassette buff length/ series pointer 
0073-008A 115-138 CHRGET subroutine 
007 A-007B 122-123 Basic text pointer 
008B-008F 139-143 RNO seed value (packed) 
0090 144 Status word ST 
0091 145 Stop key flag 
0092 146 Temporary 
0093 147 Load/ verify flag 
0094 148 Serial buffered char flag 
0095 149 Serial buffered character 
0096 150 Cassette sync number 
0097 151 Temp for Basic 
0098 152 Index to logical file 
0099 153 Input device number 
009A 154 Output device number 
009B 155 Cassette parity 
009C 156 Cassette dipole switch 
0090 157 OS message flag 
009E 158 Tape passl error log 
009F 159 Tape pass2 error log corrected 
00AO-00A2 160-162 Jiffy clock r 
00A3 163 Serial bit count/ EOI flag 
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00A4 
00A5 
00A6 
00A7 
00A8 
00A9 
OOAA 
OOAB 
OOAC-OOAO 
OOAE-OOAF 
OOBO-OOBI 
00B2-00B3 
00B4 
00B5 
00B6 
00B7 
00B8 
00B9 
OOBA 
OOBB-OOBC 
OOBO 
OOBE 
OOBF 
OOCO 
00CI-00C2 
00C3-00C4 
00C5 
OOC6 
00C7 
00C8 
00C9-00CA 
OOCB 
OOCC 
OOCO 
OOCE 
OOCF 
0000 
0001-0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009-00F2 

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 model 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 
N umber of inserts outstanding 
Screen line link flags 
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OOF3-00F4 243-244 Pointer: colour memory 
00F5-00F6 245-246 Pointer: keyboard table 
00F7-00F8 247-248 RS232 input buffer pointer 
00F9-00FA 249-250 RS232 output buffer pointer 
OOFB-OOFE 251-254 Free zero page 
OOFF-OIOA 255-266 Float - ASCII work area 
0100-013E 256-318 Tape error log 
0100-01 FF 256-511 Processor stack 
0200-0258 512-600 Basic input buffer 
0259-0262 601-610 Logical file table 
0263-026C 611-620 Device number table 
0260-0276 621-630 Secondary address table 
0277-0280 631--640 Keyboard buffer 
0281-0282 641-642 Pointer: start of RAM 
0283-0284 643-644 Pointer: end of RAM 
0285 645 Serial timeout flag 
0286 646 Current colour code 
0287 647 Colour under cursor 
0288 648 Screen address msb 
0289 649 Maximum size of keyboard buffer 
028A 650 Key repeat flag 
028B 651 Repeat speed counter 
028C 652 Repeat delay counter 
0280 653 Current shift combination 
028E 654 Last shift pattern 
028F-0290 655656 Keyboard table setup pointer 
0291 657 Keyboard shift mode 
0292 658 Scroll ena ble flag 
0293 659 RS232 control register 
0294 660 RS232 command register 
0295-0296 661-662 RS232 bit timing 
0297 663 RS232 status byte 
0298 664 RS232 number of bits to send 
0299-029A 665-666 RS-232 baud rate 
029B 667 RS232 input pointer to end 
029C 668 RS232 input pointer to start 
0290 669 RS232 output pointer to start 
029E 670 RS232 output pointer to end 
029F-02AO 671-672 I RQ save during tape I/O 
02AI 673 NMI interrupt control 
02A2 674 Timer A control log 
02A3 675 Interrupt log 
02A4 676 Timer A ena ble flag 
02A5 677 Screen row marker 
02CO-02FE 704-766 Sprite II block/ free programming memory 
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The following section of memory is basically divided into three 
sections: 

I. Basic interpreter vectors: 

$0300 ~ Send error messages 
$0302 ~ Basic warm start 
$0304 ~ Crunch text to tokens 
$0306 ~ Convert tokens to text 
$0308 ~ Start new Basic code 
$030A ~ Perform arithmetic function 

Register parsing for SYS command: 

$030C ~ .A register 
$0300 ~ .X register 
$030E ~ .Y register 
$030F ~ Processor status register 

USR function jump: 

(default = $E38B) 
(default = $A483) 
(default = $AS7C) 
(default = $A 71 A) 
(default = $A 7E4) 
(default = $AE86) 

$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 
$031 A ~ Open vector 
$031 C ~ Close vector 
$031 E ~ Set input device vector 
$0320 ~ Set output device vector 
$0322 ~ Restore 110 vector 
$0324 ~ Input vector 
$0326 ~ Output vector 
$0328 ~ Test STOP vector 
$032A- Get vector 
$032C ~ Abort I I 0 vector 
$032E ~ STOP / RESTORE vector 
$0330·· Load vector 
$0332 ~ Save vector 

(default = $EA31) 
(default = $FE66) 
(default = $FE47) 
(default = $F34A) 
(default = $F291) 
(default = $F20E) 
(default = $F2S0) 
(default = $F333) 
(default = $FIS7) 
(default = $FI CA) 
(default = $F6ED) 
(default = $FI3E) 
(default = $F32F) 
(default = $FE66) 
(default = $F4AS) 
(default = $FSED) 

3. Cassette buffer: $033C-$03 FB- This is the buffer for reading from and writing 
to the cassette drive. The list of address contents continues as below: 

0340-037E 
0380-03BE 
03CO-03FE 

832-894 
896~9S8 

960-·1022 

(Sprite 13) 
(Sprite 14) 
(Sprite IS) 



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 Description (~loperation Entry Description ~l operation 
(hex) (hex) 
AOOO ROM control vectors A742 Perform 'FOR' 
AOOC Keyword action vectors A7AE Main interpreter loop 
A052 Function vectors A7ED Execute Basic statement 
A080 Operator vectors A8lD Perform 'RESTORE' 
A09E Keywords A82C Check STOP key and 'BREAK' 
Al9E Error messages if so 
A328 Error message vectors 
A365 Misc messages A82F Perform 'STOP' 

A38A Scan stack for FORjGOSUB A831 Perform 'END' 

activity A857 Perform 'CONT' 

A3B8 Move a chunk of memory A87l Perform 'RUN' 

A3FB Check for space in stack A883 Perform 'GOSUB' 

A408 Check for space in memory for A8AO Perform 'GOTO' 

program line or variables A8D2 Perform 'RETURN' 

A435 'out of memory' A8F8 Perform 'DAT A' 

A437 Send error message store in .X A906 Find next statement 

A469 BREAK entry A928 Perform 'IF' 

A474 Output 'READY.' and then A93B Perform 'REM' 

warm start A94B Perform 'ON' 

A480 Basic warm start A96B Convert ASCII # to 2 byte 

A49C Insert or remove line of Basic format 

A533 Re-chain Basic program A9A5 Perform 'LET' 
A560 Input a line into input buffer AA80 Perform 'PRINT#' 

A579 Convert input line to tokenised AA86 Perform 'CMD' 

form AAAO Perform 'PRINT' 

A6l3 Find address of program line AAF8 Perform 'TAB' & 'SPC' 

A642 Perform 'NEW' ABlE Output string in (Y,A) 

A65E Perform 'CLR' AB3B Print format character 

A68E Set charget pointer to start of AB4D Bad input 

Basic program AB7B Perform 'GET' 
A69C Perform 'LIST' ABA5 Perform 'INPUT#, 
A717 Convert tokenised line to text ABBF Perform 'INPUT' 

and print it ABF9 Prompt and input line 
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AC06 Perform 'READ' 867A Sa ve string details 

ACFC Input error messages 86A3 Discard unwanted string 

ADIE Perform 'NEXT' 8608 Clean descriptor stack 

AD78 Type match check 86EC Perform 'CHR$' 
8700 Perform'LEFT$' 

AD9E Evaluate expression 872C Perform'RIGHT$' 
AEA8 Constant 'PI' 8737 Perform'MID$' 
AEFI Evaluate within brackets 8761 Pull string parameters 
AEF7 Scan past ')' 877C Perform'LE\" 
AEFA Scan past '(' 8782 Exit string-mode 
AEFD Scan Past ',' 8788 Perform 'ASC' 
AEFF Comma 8798 Get I byte parameter into .X 
AF08 Syntax error 87AD Perform 'V AL' 
AFI4 Check range 87E8 Get parameters for' PO K E' & 
AF28 Search for variable 'WAIT' 

AF84 Get time into FAC#I 87F7 Convert F AC# I to 2 byte 

AFA7 Setup 'FN' reference integer 

AFE6 Perform 'OR' 8800 Perform 'PEEK' 

AFE9 Perform 'AND' 8824 Perform 'POKE' 

8016 Perform comparison 8820 Perform 'W AIT' 

802E Compare strings 8849 Add 0.5 

8081 Perform 'DIM' 8850 Subtract-from 

8088 Locate variable 8853 Perform '-' 
886A Perform '+' 

81 I3 Check on alphabetic 8947 Complement FAC# I 
8110 Create variable 897E 'overflow' 
8194 Calculate array pointer 8983 MUltiply by zero byte 
81A5 Constant '32768' 898C Constants for 'LOG' 
8182 Convert float to fix 89EA Perform 'LOG' 
8IDI Set up array dimension 8A28 Perform ,*, 
8245 'bad subscript' 8A59 M ultiply-a-bit 
8248 'illegal quantity' 8A8C Unpack memory to FAC#2 

834C Compute array size 8A87 Adjust FAC#I #2 

8370 Perform 'FRE' 8AD4 Underflow overflow 

8391 Fix-float 8AE2 Multiply by 10 
839E Perform 'POS' 8AF9 Constant 10 

83A6 Test for direct mode 8AFE Divide by 10 
8383 Perform 'DEF FN' 8812 Perform' , 

83EI Check 'FN' syntax 8BA2 Unpack memory to FAC#I 

83F4 Perform 'FN' 8BC7 FAC#I to memory 
8465 Perform'STR$' B8D4 Pack FAC# I to memory 
8475 Calculate string vector B8FC FAC#2 to FAC#I 

8487 Scan and set up string 8COC FAC#I to FAC#2 

84F4 Allocate space for string 8CI8 Round FAC#I 

8526 Garbage collect 
8C28 Get sign of FAC# I 
8C39 Perform'SGN' 

8580 Check salvageability 8C58 Perform 'A8S' 
8606 Collect string 8C58 Compare memory to F AC# I 
8630 Concatenate strings (+) 
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BC9B Float-fixed E447 Page 3 vectors 
BCCC Perform'INT E4S3 I nitialise vectors 
BCF3 Convert ASCII to floating E4SF Power-up message 

point E4EO Wait for commodore key or 8.S 
BD7E Get ASCII digit secs 

BDC2 Print 'IN #' 
E4EC RS232 Baud rate table 

BDCD Print 2 byte integer ESOO (FFF3) Get address of 6S26 
BODO Convert floating point number ESOS (FFED) Get screen size 

to ASCII ESOA ( FFFO) Read. set cursor 
BFI6 Decimal constants position 
BF3A TI constants ESI8 Initialise screen & keyboard 
BF71 Perform'SQR' ES44 Clear screen 
BF7B Perform 'power ES66 Home cursor 
BFB4 Invert sign of FAC# I ES6C Set screen pointers 
BFED Perform 'EXP' ESAO Set 110 defaults 
E043 Series eval I ESB4 Input from keyboard until 
EOS9 Series eval 2 carriage return 
EOSD Constants for'RND' E632 Input from screen 
E097 Perform'RND' E684 Quote test 
EOF9 Error handler for I 0 E691 Setup screen print 

E6B6 Advance cursor 
Basic-Kernallink: E6ED Retreat cursor 

EIOC OUTPUT 
E70l Back into previous line 

EI12 INPUT 
EllS SET OUTPUT DEVICE 

E716 Output to screen 

EIIE SET INPUT DEVICE 
E87C Go to next line 
E891 Perform <return> 

EI24 GET A CHARACTER 
E8AI Check line decrement 

EI2A Perform'SYS' E8B3 Check line increment 
EIS6 Perform 'SA VE' E8CB Set colour code 
EI6S Perform 'VERIFY' E8DA Colour code table 
EI68 Perform 'LOAD' E8EA Scroll screen 
EIBE Perform 'OPE],\' E9S6 Open up line on screen 
EIC7 Perform 'CLOSE' E9C8 Move a screen line 
EID4 Get parameters for'LOAD', E9EO Synchronise colour transfer 

'VERIFY' & 'SA VE' E9FO Set start-of-line 
E206 Check default parameters E9FF Clear screen line 
E20E Check for comma EAI3 Wait for cursor and put 
E219 Get parameters for'OPEN' character on screen 

& 'CLOSE' EA24 Synchronise colour pointer 
E264 Perform 'COS' EA31 Interrupts clock etc 
E26B Perform 'SIN' EA87 (FF9F) General keyboard 
E2B4 Perform 'TAN' scan 
E30E Perform 'ATN' EB79 Table select vectors for 

E37B Basic warm restart keyboard 

E394 Basic cold start 
EB81 I unshifted keys 

E3A2 Charget for zero page 
EBC2 2 shifted 

E3BF Initialise Basic 
EC03 3 Commodore key 

E422 Output power-up message 
EC44 Upper! lower shift select 
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EC4F Set graphics/text mode F20E (FFC6) Set input 
EC78 4 control key F2S0 (FFC9) Set output 
ECB9 Initial VIC chip settings F291 (FFC3) 'Close' 
ECE7 LOAD(cr)RUN(cr) F30F Find file 
ECFO Screen line Isbs F31F Set file val ues 
ED09 (FFB4) 'Talk' F32F (FFE7) Close all files 
EDOC (FFBI) 'Listen' F333 (FFCC) Reset default I/O 
ED40 Send to serial bus F34A (FFCO) 'Open' 
EDB2 Serial timeout F3DS Send SA 
EDB9 (FF93) 'Listen SA' F409 Open RS232 
ED BE Clear ATN F49E (FFDS) 'Load' 
!CDC7 (FF96) 'Talk SA' FSAF 'sea rching' 
EDCC Wait for clock FSCI Print filename 
EDDD (FFA8) Send to serial FSD2 'Ioading/ verifying' 
EDEF (FFAB) 'Untalk' FSDD (FFD8) 'Save' 
ED FE (FFAE) 'Unlisten' F68F Print 'saving' 
EEl3 (FFAS) Receive from serial F69B (FFEA) Increment clock 
EE8S Serial clock on F6BC Log PIA key reading 
EE8E Serial clock off F6DD (FFDE) Get time 
EE97 Serial output' I' F6E4 (FFDB) Set time 
EEAO Serial output '0' F6ED (FFEI) Test stop key 
EEA9 Get serial in & clock F6FB Output error messages 
EEB3 Delay I ms F72C Find any tape header 
EEBB Send over RS232 F76A Write tape header 
EF06 Send new RS232 byte F7DO Get buffer address 
EF2E No-DSR error F7D7 Set buffer start! end pointers 
EF31 N o-CTS error F7EA Find specific header 
EF3B Disable timer F80D Bump tape pointer 
EF4A Compute bit count F817 'press play . .' 
EFS9 Receive from RS232 F82E Check tape status 
EF7E Setup to receive F838 'press record . .' 
EFCS Receive parity error F841 Initiate tape read 
EFCA Receive overflow F864 Initiate tape write 
EFCD Receive break F87S Common tape code 
EFDO Framing error F8DO Check tape stop 
EFEI Submit to RS232 F8E2 Set read timing 
FOOD No-DSR error F92C Tape read subroutines 
FOl7 Send to RS232 buffer FA60 Store tape chars 
F04D Input from RS232 FB8E Reset pointer 
F086 GET from RS232 FB97 New character setup 
FOA4 Check serial bus idle FBA6 Tape write subroutines 
FOBD I/O error messages FBC8 Write data to tape 
FI2B Print message if required FBCD IRQ entry point 
FI3E (FFE4) 'Get' FCS7 Write tape leader 
FI4E .. from RS232 FC93 Restore normal IRQ 
FIS7 (FFCF) 'Input' FCB8 Set IRQ vector 
FI99 Get .. tape/serial! RS232 FCCA Kill tape motor 
FICA (FFD2) 'Output' FCDI Check rjw pointer 
FIDD .. to tape FCDB Bump r! w pointer 
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FCE2 Cold start entry FE25 (FF99) Read settopof 
FD02 Check for cartridge memory 
FDIO ~-ROM mask FE27 Read top of memory 
FDI5 (FF8A) Kernal reset FE2D Set top of memory 
FDIA (FF~D) Kernal move FE34 (FF9C) Read, set hot t om of 
FD30 Vectors memorv 
FD50 ( FF~7) I nitialise system FE43 :\ M I entry point 

constants FE66 Warm start 
FD98 IRQ vectors FEB6 Reset IRQ & exit 
FDA3 (FF84) Initialise I 0 FEBC Interrupt exit 
FDDD Enable timer FEC2 RS232 timing table 
FDF9 (FFBD) Set filename data !-ED6 "\ .M I RS232 in 
FEOO (FFBA) Set file data FF07 \,.M I RS232 out 
FE07 (FFB7) Get status 1-1-43 I-ake IRQ 
FEI8 Flag status FI-~~ IRQ entry point 
FEIC Set status I-FXI Jump table () 
FE21 (FFA2) Set timeout I-FFA Hard ware vectors 



Chapter Four 

Annotated Assembly of 
Commodore 64 ROM 
Routines 

Variable Declarations 

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

LOC CODE LINE 

0000 * =$03 
e003 ; 
0003 ;BASIC VARIABLES 
&003 . 
0003 ADRAYl *='*+2 ;FLOAT-INT VECTOR 
0005 ADRAY2 *=*+2 ; INT'-FLOAT VECTOR 
0007 CHAf(AC *"'*+1 ;SEAHCH CHARACTER 
0008 ENDCHR *=*+1 ;SCAN UNTIL FLAG 
0009 TRMF'OS *=*+1 ;COLUMN FROM LAST TAB 
000A VERCKB *=*+1 ;LOAD/VERIFY FLAG 
000B COUNTB *=*+1 ;INPUT BUFFER POINTER/MSUBSCRIPTS 
000C DIMFLG *=*+1 ;DEFAULT ARRAY DII'IS 
000D VALTYF' *"*+1 ; DATA TYPE (STRING/NUMERIC) 
000E INTFLG lI=lHl ;DATA TYPE (INT/FLOAT) 
000F DATSCN ;DATA SCAN FLAG/LIST QUOTE 
000F GARBFL *=*+1 ;GARBAGE COLLECT FLAG 
0010 SUBFl.G *=*+1 ;SUBSCRIPT REF FLAG 
0011 INPFLG *=*'~1 ; INPUT/GET/READ FLAG 
0012 TANSGN *=*+1 ;TAN SIGN FLAG 
0013 INF"RMT *=*+1 ;INPUT PROMPT FLAG 
0014 LINNUM 00'''00'+2 ; INTEGER VALUE 
0016 TEMPF"T 00'=*+1 ;TEMP STRING STACK POINTER 
0017 LASTF"T -:.::.=*+2 ;LAST TEMP STRING ADDRESS 
0019 TEMF"ST 00'=*+9 ;TEMPORARY STRING STACK 
0022 INDEX *=*+4 ;UTILITY POINTER AREA 
0026 RESHO *:-::.:.+5 ;MUL TIPL Y PRODUCT AREA 
002B TXTTAB *:::*+2 ;START OF BASIC POINTER 
00:W VARTAB *::::*+2 ;SH\RT OF VARIABLES POINTER 
002F ARYlAB *=:'*+2 ;START OF ARRAYS F'OINTER 
0031 STREND *::::*+2 ;END OF ARRAYS POINTER 
0033 FI(ETOF' .;.:::::-:+2 ; STRING STORAGE POINTER 
0035 FREPSC :0:-=:.:+2 ; UTILITY STRING F'OINTER 
0037 MEMHlF" *=*+2 ;TOP OF MEMORY POINTER 
0039 CURLIN *=:.:+2 ;CURRENT BASIC LINE NUMBER 
003B OLOLI N :.;=*+2 ;Pf~EVIOUS E'.ASIC LINE NUME'.ER 
0030 OLDTXT *'=*+2 ,CONT POINTER 



LOC CODE LINE 

.e3F 
001,1 
.elo3 
eel,5 
'."7 
•• "9 

OATLIN 
OATPTR 
INF"f'TR 
VARNAM 
VARF"NT 
FORf'NT 
BASHIP 
FACEXP 
FACHO 
FACSGN 
SGNFLG 
BITS 
ARGEXP 
ARGHO 
ARGSGN 
ARISGN 
FACOV 
H"UFPT 
CHRGET 
CHRGOT 
TXTF"TR 

RNOX . , 

*"'*+2 
*=*+2 
*=*+2 
*=11+2 
*=*+2 
*"'*+2 
*=*+22 
*=*+1 
*=1 ... 1, 

*=*+1 
*=*+1 
*=*+1 
*=*+1 
*=*+4 
*=*+1 
*=1"'1 
*=*+1 
*=1<+2 
*=*+6 
*=11+1 
*=11+2 
*=*+15 
11=11+5 

e."B 
0661 
0062 
0066 
&067 
e069 
e069 
e66A 
.e6E 
066F 
.e7. 
t671 
$.73 
e079 
007A 
007C 
e08B 
6090 
0690 
0090 
06ge 
0091 
0092 
0693 
0094 
0095 
0096 
0097 
0098 
0099 
009A 
009B 
009C 
0090 
009E 
009E 
0e9F 
009F 
009F 
e0A0 
00A3 
00A3 
00M 
00M 
00AS 
00AS 
001\6 
00A7 
00A7 
00A8 
00A8 
00A9 
00A9 
80M 
00M 

,KERNAL VARIABLES , 
STATUS 
STKEY 
SVXT 
VERCK 
C3PO 
BSOUR 
SYNO 
XSAV 
LOTNO 
OFLTN 
OFLTO 
PRTY 
OPS'" 
MSGFLG 
f'TR1 
T1 
TMF"C 
F"TR2 
T2 
TIME 
R202 
PCNTR 
BSOUR1 
FIRT 
COUNT 
CNTDN 
e"UFPT 
INBIT 
SHeNL 
BITCI 
RER 
RINONE 
REZ 
RIDATA 
RDFLO 

*=11+1 
*=*+1 
*=!H1 
*=*+1 
*=*+1 
*=*+1 
*=*+1 
*=*+1 
*=*+1 
*=*+1 
*=;,;+1 
*=*+1 
*=*+1 
*=*+1 

*=*+1 
*=*+1 

*=*+1 

*=11+1 
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;CURRENT DATA LINE NUMBER 
,CURRENT DATA ITEM POINTER 
,INPUT VECTOR 
,CURRENT VARIABLE NAME 
,POINTER TO CURRENT VARIABLE 
,VARIABLE FOR FOR/NEXT 
;TEMP POINTER/DATA AREA 
,FACH1 EXPONENT 
,FACII1 I'IANTISSA 
,FACOI1 SIGN 
,SERIES EVAL POINTER 
,FACIH OVERFLOW 
,FACII2 EXPONENT 
,FACH2 I'lANTISSA 
,FACIH SIGN 
;SIGN COMPARISON 
,FACH! UNDERFLOW 
,CASSETTE BUFFER POINTER 
,SUBROUTINE;GET NEXT BYTE 
J OF BASIC TEXT 
,POINTER WITHIN SUROUTINE 

;RND SEED 

;1/0 OPERATION STATUS BYTE 
,STOP KEY FLAG 
,TEMPORARY 
;LOAO OR VERIFY FLAG 
;IEEE BUFFERED CHAR FLAG 
,CHAR BUFFER FOR IEEE 
;CASSETTE SYNC II 
;TEMP FOR BASIN 
;INOEX TO LOGICAL FILE 
,DEFAULT INPUT DEVICE H 
,DEFAULT OUTPUT DEVICE II 
;CASSETTE PARITY 
,CASSETTE DIPOLE SWITCH 
lOS MESSAGE FLAG 
;CASSETTE ERROR PASS1 
,TEMPORARY 1 

·CASSETTE ERROR PASS2 
;TEMPORARY 2 
;24 HOUR CLOCK IN 1/60TH SECONDS 
;SERIAL BUS USAGE 
;CASSETTE STUFF 
;TEMP USED BY SERIAL ROUTINE 

;TEMP USED BY SERIAL ROUTINE 
,CASSETTE SYNC COUNTDOWN 
,CASSETTE BUFFER POINTER 
;RS-232 RCVR INPUT BIT STORAGE 
;CASSETTE SHORT COUNT 
;RS-232 RCVR BIT COUNT IN 
;CASSETTE READ ERROR 
;RS-232 RCVR FLAG FOR START BIT CHEC~ 
,CASSETTE READING ZEROES 
;RS-232 RCVR BYTE BUFFER 
;CASSETTE READ MODE 
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LOC CODE LINE 

RIPHlY 
SHCNI~ 

SAL 
SAB 
EAL 
EAH 
CMPO 
TEMP 
TAPEl 
BTTTS 
SNSWI 
NXTBIT 
OIFF 
ROOATA 
PRP 
FNLEN 
LA 
SA 
FA 
FNAOR 
ROF'RTY 
OCHAR 
FSBLI( 
MYCH 
CAS! 
TMPO 
STAL 
STAH 
/'lEI'IUSS 
TMP2 
I 

if=lHI 
*=*+1 
*=*+1 
*=IHI 
*=*+1 
*=*+1 
*"IHI 
*=*+2 

*=*+1 
*=lHl 
lE=IHl 

*=*+1 
*=*+1 
*=*+2 

*=IHl 
*=*+1 
*=*+1 
*=*+1 

;RS-232 RCUR P~RITY STORAGE 
;CASSfTTE SHORT CNT 

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

;RS-232 TRNS NEXT BIT TO BE SENT 

;RS-232 TRNS BYTE BUFFER 

;LENGHT CURRENT FILE N STR 
;CURRENT FILE LOGICAL ADOR 
,CURRENT FILE 2ND AOOR 
,CURRENT FILE PRIMARY AOOR 
;AODR CURRENT FILE NAME STR 
;RS-232 TRNS PARITY BUFFER 

;CASSETTE READ BLOCK COUNT 

;CASSETTE MANUAL/CONTROLLED SWITCH 

ICASSETTE LOAD TEMPS (2 BYTES) 

00AB 
00AB 
e0AC 
90AO 
00AE 
99AF 
001?0 
e0BI 
001?·2 
90B/, 
00M 
09BS 
00BS 
9086 
00B6 
00B7 
00['.8 
00B9 
e0BA 
e0B8 
e01?D 
0eBD 
eeBE 
00BF 
e0Ct 
t0CI 
teCl 
t0C2 
00C3 
e9C3 
t0CS 
e0CS 
e0CS 
eecs 
99Cb 
09C7 
90C8 
eeC9 
00CA 
e0CB 
00CC 
00CO 
00CE 
eeCF 
0000 
0001 
0003 
000<4 
0005 
0006 
0007 
0008 
0009 
00F2 
00F3 
00F5 
e0F7 
00F7 
e0F7 
00F7 
t9F9 

,VARIABLES FOR SCREEN EDITOR 
; 
LSTX *=lHl 
NOX *=*+1 
RUS *=lHl 
INOX *=*+1 
LSXP *=*+1 
LSTP *=*+1 
SFDX *=*+1 
BLNSW *=*+1 
BLNCT *=!Hl 
GOE?LN *=*+1 
BLNON *=!Hl 
CRSW *='>1+1 
PNT *=!H2 
PNTR *=!Hl 
IHSW *=*+1 
LNI'IX ;0;=*+1 
TBLX *=*+1 
DATA *=lHl 
INSRT *=*+1 
LOTBI *=lH25 
LINTMP *=;11+1 
USER *"'*+2 
I(EYTAB *=!H2 
, 
;RS-232 Z-F'AGE 
; 
RIBUF *=*+2 
ROBUF *=*+2 

;KEY SCAN INDEX 
;INOEX TO KEYBOARD Q 
;RUS FIELD ON FLAG 

IX POS AT START 

;SHIFT MODE ON PRINT 
;CURSOR BLINK ENAB 
;COUNT TO TOGGLE CUR 
;CHAR BEFORE CURSOR 
;ON/OFF BLINK FLAG 
;INPUT US GET FLAG 
;POINTER TO ROW 
;POINTER TO COLUMN 
,QUOTE SWITCH 
;41'/80 MAX POSITION 

;INSERT MODE FLAG 
;<40/80 LINE FLAGS 
;TEMPORARY FOR LINE INDEX 
;SCREEN EDITOR COLOUR IP 
;KEYSCAN TABLE INDIRECT 

;RS-232 INPUT BUFFER POINTER 
;RS-232 OUTPUT BUFFER POINTER 



LOC CODE 

00FB 
00FF 
<91&0 
0100 
0100 
0101 
0200 
0259 
0259 
0259 
0259 
0263 
0260 
0277 
0277 
0277 
0277 
0281 
0283 
0285 
0286 
0286 
0286 
0286 
0287 
0288 
0289 
028A 
028B 
028C 
028D 
028E 
028F 
0291 
0292 
0293 
0293 
0293 
0293 
0294 
0295 
0297 
0298 
0299 
0291', 
0291'. 
0291'. 
0291'. 
029C 
029D 
029D 
029D 
029D 
029E 
029F 
029F 
021'\1 
02Al 
02Al 
0300 
0314 

LINE 

FREI<ZF' *=*+4 
BASZPT lE=lHl 

*=U00 
BAD *=*+1 

*=$200 
BUF , 
;TABLES FOR OPEN FILES , 
LAT 
FAT 
SAT 
I 

*=lHI0 
*=*+10 
*=*+10 

;SYSTEM STORAGE 
, 
I{EYD *=*+U 
I'IEMSTR 11=*+2 
MEMSIZ *=:'1+2 
TIMOUT *=*+1 
; 
;SCREEN EDITOR STORAGE 
; 
COLOR 
GDCOL 
HIBASE 
XMAX 
RF'TFLG 
KOUNT 
DELAY 
SHFLAG 
LSTSHF 
KEYLOG 
MODE 
AUTODN 
, 

*=*+1 
*=*+1 
*=*+1 
lE=lHI 
lE=*+1 
lE=lHI 
*=lll+l 
11=*+1 
*=*+1 
*'=~"'2 
*=*+1 
*=*+1 

;RS-232 STORAGE 
, 
M26CTR *=*+1 
M26CDR *=Hl 
M26AJB ;';=;<1+2 
RSSTAT *=Hl 
BITNUM *~Hl 
BAUDOF *=*+2 
, 
;RECIEVER STORAGE 
, 
RIDBE *~'Hl 

RIDBS *=*+1 
, 
;TRANSMITTER STORAGE 
, 
R(JDBS *=;.;+1 
RODP',E * = H·l 
, 
IRtlTMP *~H2 

*~'$0300 
*=$0300+20 

CINV *~*+2 
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;FREE KERNAL ZERO PAGE 
;LOCATION ($00FF) USED BY BASIC 

;BASIC/MONITOR BUFFER 

;LOGICAL FILE NUMBERS 
,PRIMARY DEVICE NUMBERS 
,SECONDARY ADDRESSES 

;IRO KEYBOARD BUFFER 
;START OF MEMORY 
,TOP OF MEMORY 
;IEEE TIMEOUT FLAG 

;ACTIVE COLOUR NYBBLE 
;ORIGINAL COLOUR BEFORE CURSOR 
;BASE LOCATION OF SCREEN (TOP) 

; I(EY REF'EAT FLAG 

;SHIFT FLAG BYTE 
;LAST SHIFT PATTERN 
;INDIRECT FOR KEYBOARD TABLE SETUP 
;0-PET MODE, l-CATTACANNA 
;AUTO SCROLL DOWN FLAG (=0 01'1,<>0 OFF) 

;6526 CONTROL REGISTER 
;6526 COMMAND REGISTER 
;NON STANDARD (BITTIME/2-100) 
;RS-232 STATUS REGISTER 
;NUMBER OF BITS TO SEND (FAST RESPONSE) 
;BAUD RATE FULL BIT TIME 

;INPUT BUFFER INDEX TO END 
;INPUT BUFFER POINTER TO START 

;OUTPUT BUFFER INDEX TO START 
;OUTPUT BUFFER INDEX TO END 

;HOLDS IRO DURING TAPE OPS 

;PROGRAM INDIRECTS(10) 
;KERNAl/OS INOIRECTS (20) 

,IRQ HAl'! VECTOR 
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LOC CODE 

0316 
0318 
031A 
031C 
031E 
0320 
0322 
0324 
0326 
0328 
032A 
032C 
032E 
0330 
0332 
0334 
0334 
033C 
03FC 
03FC 
0400 
07E7 
07£7 
0800 
0800 
0800 
0000 
002F 
002F 
0400 
0410 
0410 
0800 
DBE7 
OBE7 
DBE7 
DBE7 
DC00 
DC00 
OC01 
OC01 
DC02 
DC03 
OC04 
DC05 
OC06 
oe07 
OC08 
DC09 
OC0A 
DC0!? 
DC0e 
OC00 
OC0E 
DC0F 
OC10 
OG10 
0000 
0001 
OD02 
0003 

LINE 

CBINV l:!=IH2 
NI'IINV *=*+2 
IOF'EN l:!=i!+2 
ICLOSE *=*+2 
ICllf{lN *=l!+2 
ICKOUT *-=*+2 
ICLRCH ~=*+2 
IBASIN *=*+2 
I!?SOUT *=*+2 
ISTOP ;0;=*+2 
IGETIN *=;H2 
ICLALL *=1"'·2 
USRCMO *=*+2 
ILOAO *=*+2 
ISAVE *=*+2 

*=$0300+60 
TSUFFR *=IH192 

*=~0400 
CBMSCN *=1Ii+999 

*=$0800 
;RAMLOC 

*=$0000 
VICREG *=*+47 

;0;=$0400 
SIOREG *=*+29 

*=$0800 
CBf'lCOL *=;.;+999 . 
;110 DEVICES 

* "$OC00 
COLM 
010PA *=*+1 
ROWS 
D1DPB *=*+1 
0100RA *=*+1 
DI00RB *:::*+1 
OlTAL *=*+1 
01TAH *"*+1 
DlT!?l. "'~*+1 
OlT!?H "'",*+ 1 
OlTOD1 *=*+1 
01T002 *=*+1 
OlTOD3 *"*+1 
01TD04 ';':::::':':+1 
01 IOOB *=*+1 
D 1I cr~ *=*+1 
01CRA :.:=;.:. ... 1 
01CRB *=*+1 

1Ii". $OD00 
02DF'A *~*+1 
D2Df'P.. *=*+1 
02DDRA *=*+1 
0200RB *=*+1 

;BRK INSTR RAM VECTOR 
;NMI RAM VECTOR 
,IHDIRECTS FOR CODE 
,CONFORMS TO KERNAL SPEC 8/19/80 

; SAVESF' 

,CASSETTE DATA BUFFER 

;64 SCREEN 

;VIC REGISTERS 

;SID REGISTERS 

;64 COLOUR NYBBLES 

;6526 (IRQ) 
;.(EYBOARO MATRIX 

;KEYBOARD MATRIX 

;6526 (NMl) 
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LOC CODE LINE 

0004 02TAL *=*+1 
0005 02TAH *"'*+1 
0006 02TBL *=*+1 
0007 02TP,H *=*+1 
0008 02TOOl *=*.~ 1 
0009 02T002 *=*+1 
000A 02T003 *=lH1 
000B 02T004 *=*+1 
000C 021008 *=l<.+1 
0000 02ICR *=*+1 
000E 02CRA *"'lof+l 
000F 02CRB *=*+1 
0010 ; 
0010 ;TAPE ["LOCf: TYPES 
0010 ; 
DOlt EOT =5 ;END OF TAPE 
0010 BLF =1 ;BASIC LOAD FILE 
0010 BOF =2 ;["ASIC DATA FILE 
0010 f'LF "'3 ;FIXEO PROGRAM TYPE 
0010 BOFH =4 ;BASIC DATA FILE HEADER 
0010 BUFSZ =192 ;BUFFER SIZE 
0010 

;TAF'E 0010 ERROR TYPES 
0010 ; 
0010 SF'ERR =16 
0010 Cf{ERR =32 
0010 SBERR =4 
OD10 LBErm =8 
0010 ; 
0010 ; SCREEN ED nOR CONSTANTS 
0010 . , 
0010 LLEN "40 ;SINGLE LINE 40 COLUMNS 
0010 LLEN2 =80 ;OOUHLE LINE 80 COLUMNS 
0010 NUNES =25 ;25 ROWS ON SCREEN 
0010 BLUE =6 ;BLUE SCREEN COLOUR 
0010 LTP..LUE =14 ;LT P,LUE CHAR COLOUR 
0010 CR "'$0 ;CARRIAGE RETURN 
0010 MAXCHR =80 
0010 NWRAP =2 
0010 .ENO 
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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 CODE 

6328 A000 
0329 A0t0 
0330 A000 
0331 A000 
0332 A000 
0333 A000 
0334 A000 
0335 A000 
0336 A000 
0337 A000 
0338 A000 
0339 Aee0 
19340 A002 
03',1 Aee4 
0342 A00C 
03',3 Aeee 
0344 Aeec 
193',5 Aeec 
19345 Ae0D 
03',5 AeeE 
193',5 A00F 
19345 Ae10 
0345 A011 
03',5 Ae12 
0345 A013 
193',5 Ae14 
0345 ~1015 

19346 Ae16 
193',6 A017 
0346 A018 
e:F,6 Ae19 
0346 AelA 
193',6 AelB 
03',6 AelC 
0346 MHO 

LINE 

94 E3 
7B E3 
43 42 

319 
AB 
41 
A7 
10 
AD 
F7 
A8 
A4 
AI? 
BE 
AB 
80 
Be 
0~i 

AC 
A4 
(19 

;********************************************* 
;* 
; * I'.I'.BB 
;* foB B 
;* BB B 
;* BBBB 
; * 1'.8 8 
;* 
;* 

BB B 
81'.BB 

AM 
AA A 
AA A 
AAAAA 
M A 
AA A 
AA A 

SSS 
S5 S 
SS 

SS5 
S 

SS S 
SSS 

III II 
III 
III 
III 
III 
III 

IIIIl 

ccc 
cc c 
CC 
cc 
ce 
CC C 

cce 
;* 
;************************************************** 

.WOR $E394 ;START VECTOR 

.WOR $E37B ;NMI VECTOR 

.BYT 'CI'.MI'.ASIC' 
****~*************************~*****~***~********* 
*START ADDRESS OF BASIC COMMANDS MINUS 1 
~**************************************~****~***** 

.BYT $30,$AB,$41,$A7,$lD,$AD,$F7,$AB,$A4,$AB 

.BYT $BE,$AB,$B0,$B0,$05,$AC,$A4,$A9,$9F,$AB 



LOC CODE 

MilE 9F 
AeIF AS 
A020 7fIJ 
A021 A8 
A022 27 
Ae23 A9 
A024 lC 
A025 AB 
A026 82 
A027 A8 
A028 01 
A029 AB 
A02A 3A 
A028 A9 
A02C 2E 
A020 AS 
A02E 4A 
A02F A9 
A030 2C 
A031 8B 
A032 67 
Ae33 E1 
A034 55 
A035 E1 
A036 64 
A037 E1 
A038 B2 
A039 1?3 
A03A 23 
A038 8B 
A03C 7F 
A030 AA 
A03E 9F 
A03F AA 
A040 56 
A041 A8 
A042 9B 
A0',3 A6 
A044 50 
A045 A6 
A046 85 
A047 AA 
A048 29 
A0'.9 E1 
A04A BO 
A04B E1 
A04C C6 
A040 E1 
A04E 7A 
A04F AS 
A050 41 
A051 A6 
A052 
1'-1052 
A052 
A052 
A052 
A052 39 
A053 BC 
A054 CC 
A055 Be 

Basic 19 

LINE 

.8YT $70,$A8,$27,$A9,$IC,$A8,$82,$A8,$01,$A8 

.BYT $3A,$A9,$2E,$A8,$4A,$A9,$2C,$B8,$67,$El 

.BYT $55,$El,$64,$El,$B2,$83,$23,$B8,$7F,$AA 

.BYT $9F,$AA,$56,$A8,$9B,$A6,$SD,$A6,$85,$AA 

.BYT $29,$El,$BD,$El,.C6,$El,$7A,$AB,$41,$A6 

; 

:****~**********~*************************~******** 
;-START ADDRESSES OF 8ASIC FUNCTIONS 
;************************************************** 
I 

.SYT $39,$8C,$CC,$8C,$58,$BC,$10,$03,$70,$83 
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LOC 

A056 
Ae57 
AiS8 
A059 
A0SA 
A058 
AeSC 
A0SD 
A0SE 
A05F 
AiM) 
A061 
Ae62 
A063 
AiM 
A065 
A066 
A067 
A068 
A069 
A06A 
A06B 
A06C 
A06D 
A06E 
A06F 
A07e 
A071 
A072 
A073 
A074 
Ml75 
A076 
A077 
A078 
A079 
A07A 
A078 
A07C 
A07D 
A07E 
il07F 
AeB0 
Ae80 
A080 
A080 
A080 
A080 
A081 
A082 
A083 
A084 
A085 
A086 
A0a7 
A088 
A0B9 
A08A 
A0BB 
(10Be 
A0BD 

CODE 

58 
BC 
10 
03 
70 
83 
9E 
83 
71 
8F 
97 
EfJ 
EA 
89 
ED 
BF 
61, 
E2 
68 
E2 
Bit 
E2 
0E 
E3 
00 
BB 
7C 
B7 
65 
B4 
AD 
87 
88 
B7 
EC 
B6 
00 
87 
2C 
B7 
37 
87 

79 
69 
[>,8 
79 
~') -'<. 
[>,8 
n 
2A 
BA 
7B 
11 
BB 
7F 
7A 

LINE 

.SYT $9E,.B3,~71.~8F,$97,$E0,$EA,$B9,$EO,$8F 

.BYT $64,$E2,$6B,$E2,$B4,$E2,$0E,$E3,$00,$88 

.BYT $7C,$B7,$65,SB4,$AO,$B7,S88,$87,$EC,$B6 

.8YT S00,$87,$2C,$B7,$37,SB7 

, 
;*************~~************~*****~**************~* 
:*PRIORITY CODES AND ADDRESSES FDR BASIC OPERATORS 
;************************************************** 

.BYT S79,$69,$BB,$79,$S2,$B8,S7B,$2A,$BA,$7B 

.BYT $11,$BB,$7F,$7A,$BF,$50,$E8,$AF,$46,$E5 
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LOC COOE LINE 

A0aE BF 
MaF 50 
A09. Ea 
A091 AF 
A092 ~6 
A093 E5 
Af)9~ AF .SYT $AF.$70,$S3,$8F,$5A,$03,$AE,$6~,$15,$Be 
A095 70 
A696 B3 
M97 SF 
A09a 5A 
A099 03 
A09A AE 
A09B 61, 
Mi9C 15 
A090 Be 
A09E ; 
Ae9E J************************************************** 
A09E J*BASIC COMMAND WORDS 
A09E J************************************************** 
A09E I 
Ae9E -45 ~IE .SH 'EN',$C4,'FO',$02,'NEX',§04,'OAT',$C1 
A0A0 C4 
A0A1 1,6 'oF 
MA3 02 
A0M 4E 1,5 58 
A0A7 04 
A0Aa 44 41 5~ 
A0AB Cl 
A0AC 49 4E .BYT 'INPUT','A3,'INPU',$04,'OI',$CO,'REA',§C4 
A0Bl A3 
A0B2 49 4E 
A0B6 0', 
A0P.7 ~4 49 
A0B9 CO 
A0P.A 52 45 41 
A0BO C4 
A0BE 4C 45 .P.YT 'lE',§04,'GOT',$CF,'RU',$CE,'I',$C6 
A0C0 04 
A0Cl 47 4F 54 
A0C4 CF 
A0C5 52 55 
A0C7 CE 
A0CB 49 
A0C9 C6 
A0CA 52 45 .BYT 'RESTOR',IC5,'GOSU',$C2,'RETUR',$CE 
A000 C5 
A0Dl 47 4F 
A0D5 C2 
A006 52 45 
MOB CE 
A00C 52 45 .SYT 'RE',$CD,'STO',100,'O',ICE,'WAI',104 
A00E CD 
A00F 53 54 lor 
A0E2 00 
A0E3 4F 
A0E4 CE 
A0E5 57 41 49 
MEB 04 
A0E9 4C 4F 41 .SYT 'lOA',$C4,'SAV',$C5,'VERIF',ID9,'OE' ,IC6 
A0EC C~ 
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lOC CODE LINE 

A0EO 53 41 56 
(l0F9 C5 
A0Fl 56 '.5 
A0F6 09 
A0F7 44 45 
A0F9 C6 
A0FA 50 4F 4B .BYT 'POK',SC5,'PRINT',$A3,'PRIN',$04,'CON',t04 
AeFO C5 
A0FE 50 52 
1'1103 1'13 
1'1104 50 52 
1'1108 04 
A199 43 4f 4E 
Al0C 04 
A100 4C 49 53 .BYT 'lIS',S04,'Cl' ,S02,'CM',$C4,'SY',$03 
A110 04 
Al11 43 4C 
A113 02 
A114 43 40 
1'1116 C4 
A117 53 59 
A119 03 
AllA 'oF 5$ 45 .BYT 'OPE',$CE,'CLOS',$C5,'GE',$04,'NE',$07 
A110 CE 
A11E 43 4C 
A122 C5 
A123 47 45 
A125 04 
A126 4E 45 
1'1128 07 
1'1129 54 41 42 .BYT 'TAB',$A8,'T',$CF,'f',$CE,'SPC',$A8 
A12C 1'18 
A120 54 
A12E CF 
A12F 46 
1'1130 CE 
1'1131 53 50 43 
A134 (lB 
A135 54 48 45 .BYT 'THE',$CE,'NO',$04,'STE' ,$00,$AB,$AO,$AA,$AF 
A138 CE 
A139 4E 4F 
A13B 04 
A13C 53 54 45 
A13F 00 
A149 AB 
1'1141 AD 
1'1142 AA 
Al43 AF 
(1144 DE .BYT $OE,'AN',$C4,'O',$D2,$BE,$BO,$BC,'SG',$CE 
(11'.5 41 4E 
A147 C4 
A148 4F 
A1't9 02 
A14A BE 
A14~. BO 
AUtC BC 
A1'tO 53 47 
Al'tF CE 
A150 49 4E .BYT 'IN',$04,'AB',$03,'US',$02,'FR',$C5,'PO',$03 
A152 04 
A153 41 42 
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LOC CODE LINE 

A155 03 
A156 55 53 
A158 02 
A159 ~6 52 
A15B C5 
A15C 50 ~F 
A15E 03 
A15F 53 51 .BYT 'SQ',$02,'RN'.$C~.·LO'.$C7.'EX',$00,'CO',$D3 
A161 02 
A162 52 'oE 
A16-4 C4 
A165 ~C ~F 
A167 C7 
A168 ~5 58 
AlbA 00 
A16B -43 4F 
A160 03 
A16E 53 49 .BYT 'SI',SCE,'TA',$CE,'AT',$CE,'PEE',$CB,'LE',SCE 
A170 CE 
A171 54 41 
A173 :E 
A174 41 5~ 
A176 CE 
Al77 50 1,5 45 
A17A CB 
AI7B I,C ~5 
A17D CE 
A17E 53 54 52 .BYT 'STR',$A4,'VA',$CC,'AS',SC3,'CHR',$A4 
AIBI AI, 
A182 56 1,1 
AIB4 CC 
AIB5 41 53 
AIB7 C3 
A18B 43 1,8 52 
AIBB AI, 
A18C 4C 45 .BYT 'LEFT',$A4,'RIGHT',$A4,'MIO',$A4,'G',$CF,$00 
A190 A4 
A191 S2 49 
A196 A4 
A197 40 49 44 
A19A AI, 
A19B 47 
A19C CF 
A190 00 
A19E 
A19E ******~*~***************************************** 
A19E *ERROr< MESSAGES 
A19E *******~*********~*******~**********~************* 
A19E 
A19E 54 4F .BYT 'TOO MANY FILE',$03,'FILE OPE',SCE 
AlAS 03 
AIAC 46 49 
AIB4 CE 
Al e.5 46 49 .BYT 'FILE NOT OPE',$CE,'FILE NOT FOUN',$C4 
AICI CE 
AIC2 46 '.9 
AICF C4 
AID0 44 45 .BYT 'DEVICE NOT PRESEN',$D4,'NOT I Nf'UT FIL',$C5 
AIEl 04 
AIE2 4E 4F 
AIEF C5 



24 The Commodore 64 ROMs Revealed 

LOC CODE LINE 

"I:. "tt-
C5 
40 49 
C5 
49 4C 
02 
4E 45 
02 
53 59 
08 
52 45 
C2 
4F 55 
Cl 
49 4C 

Alte 
AIFE 
AIFF 
A2eF 
A210 
A224 
A225 
A234 
A235 
A23A 
A238 
A24E 
A24F 
A259 
A25A 
A269 
A26A 
A271 
A272 
A27E 
A27F 
A284 
A285 
A28F 
A290 
A29C 
A290 
A2A2 
A2A3 
A2A9 
A2AA 
A2B9 
A2BA 
A2C7 
A2C8 
A204 
A205 
1\2E3 
A2E4 
A2EC 
A2Eo 
A2FF 
A3ee 
A303 
A30', 
A300 
A3eE 
1\313 
A31'. 
A31D 
A31E 
A323 
A324 
A327 
A328 
A328 
A328 
A328 
1\328 
A328 9E 
A329 Al 

09 
4F 56 
07 
4F 55 
09 
55 4E 
27 
44 2' 
04 
42 41 
04 
52 45 
27 
44 2. 
09 
H 49 
CF 
49 4C 
04 
54 59 
CB 
53 54 
C7 
46 49 
Cl 
46 4F 
DB 
43 41 
27 
54 20 
C5 
55 4E 
27 
44 20 
CE 
56 i't5 

09 
4C 4F 
C4 

4E 

41 

.BYT 'NOT OUTPUT FIL',$C5,'MISSING FILE NAM',.C5 

.BYT 'ILLEGAL DEVICE NUMBE',t02 

.BYT 'NEXT WITHOUT FO',f02,'SYNTA',$08 

.BYT 'RETURN WITHOUT GOSU',$C2,'OUT OF DAT',SCI 

.BVT 'ILLEGAL QUANTIT',$09,'OVERFLO',$07 

.BYi 'OUT OF MEMOR',$D9 

.BYT 'UNOEF',$27,'D STATEMEN',$04 

.BYT 'BAD SUBSCRIP',$04,'REOIM',$27,'0 ARRA',$09 

.BYT 'DIVISION BY ZER',$CF,'ILLEGAL oIREC',$D4 

.BYT 'TYPE MISMATC' ,$C8, 'STRING TOO LON',$C7 

.BYT 'FILE oAT'.$Cl,'FORMULA TOO COMPLE',S08 

.SYT 'CAN',$27,'T CONTINU',$C5 

.BYT 'UNoEF',$27,'D FUNCTIO',SCE,'VERIF',$09 

.BYT 'LOA' ,$C4 

I 
;*~~****~**********************~******************* 
I-ERROR MESSAGE VECTORS 
; ••••••••••••••••••• * •••••• * •••••••••••••• * •••••••• 

.BYT $9E,$Al,$AC,$Al,$B5,$Al,$C2,$Al,$oe,$Al 



LOC 

1'1321'1 
A328 
A32C 
A320 
A32E 
A32F 
1'1330 
1'1331 
A332 
A333 
1'1334 
A335 
A336 
1'1,337 
A338 
1'1339 
A33A 
A33B 
A33C 
A330 
A33E 
A33F 
A340 
A341 
1'131,2 
1'1343 
A344 
1'1345 
1'1346 
1'1347 
1'131,8 
1'1349 
1'131,1'1 
A34B 
A34C 
1'1340 
A34E 
A34F 
1'1350 
1'1351 
1'1352 
1'1353 
1'1354 
1'1355 
1'1356 
A357 
1'1358 
A359 
A35A 
1'1358 
A35C 
1'1350 
A35E 
A35F 
A360 
1'1361 
1'1362 
1'1363 
A364 
1'1364 
1'1364 

CODE 

AC 
I'll 
85 
Al 
C2 
I'll 
00 
Al 
E2 
Al 
F0 
I'll 
FF 
Al 
10 
1'\2 
25 
1'\2 
35 
1'12 
3B 
1'12 
'oF 
1'12 
5A 
1'12 
61'1 
1'12 
72 
1'12 
7F 
1'12 
90 
1'12 
90 
1'12 
AA 
1'\2 
BA 
1'12 
C8 
1'12 
05 
1'\2 
E4 
1'12 
ED 
1'12 
00 
1'13 
0E 
1'13 
IE 
1'13 
24 
1'13 
83 
1'13 

Basic 25 

LINE 

.BYT ~E2,~Al,$Fe,$Al,$FF,$Al,$10,$A2,$25,$A2 

.BYT $35,$A2,$3B,SA2,$4F,$A2,$SA,$A2,$6A,$A2 

.BYT $72,$A2,~7F,$A2,$90,$A2,$9D,$A2,~AA,$A2 

.BYT $BA,$A2,$C8,$A2,$05,$A2,$E4,$A2,$EO,$A2 

.BYT $00,$A3,$0E,~A3,$lE,$A3,$24,$A3,$83,$A3 

I 
1************************************************** 
J*MISCELLANEOUS MESSAGES 
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LOC 

A3M 
A3M 
A3610 
A365 
A367 
1'1368 
A369 
1'137' 
1'1371 
1'1375 
1'1376 
AJ77 
A37B 
A37E 
A37F 
A38. 
A381 
1'1382 
1'1383 
1'1388 
1'1389 
1'1381'1 
A38A 
A38A 
A38A 
A38A 
M8A 
A38A 
A38A 
A38A 
A38A 
A38A 
A3BA 
A38A 
A38S 
A3BC 
1'1380 
A38E 
A38F 
1'1392 
1'1394 
1'1396 
1'1398 
1'1391'1 
1'1390 
A39F 
1'131'12 
A3M 
1'131'17 
1'131'19 
A3(IB 
A3AE 
A3B0 
A3Bl 
A3f.2 
A3M 
A3B5 
A3f·7 
A31?E1 
A3BB 
A3BB 

CODE 

eo 
4F 108 
00 
0e 
20 20 
00 
20 49 
00 
eo 
01'1 
52 45 
eo 
eA 
0e 
eo 
01'1 
42 52 
00 
AG 

8A 
E8 
E8 
E8 
E8 
so 01 01 
C9 81 
00 21 
1'15 ',A 
00 01'1 
BO 02 01 
85 49 
BO 03 01 
85 41'1 
DO 03 01 
00 07 
1'15 49 
DO 02 01 
F0 'll7 
8A 
18 
69 12 
AA 
O'll 08 
6'll 

LINE 

;************************************************** 

.BYT $eO,'OK',teO,te0,' ERROR',te0,' IN ',$00 

.SYT .00,e0A,'SREAK',$00,tA0 

.ENO 

.LIB Bl 
;~********************************************* 
I*PEEK STACK FOR 'FOR' OR 'GOSUS' ACTIVITY. 
;*THIS ROUTINE IS CALLED SY "EXT AND 
,*RETURN, IF AN ACTIVE FOR IS NOT FOUND 
;*THEN THIS ROUTINE SETS THE Z FLAG = 0 
I*AND JUMPS TO THE ERROR ROUTINE. IF FOR 
;*IS FOUND THEN THE LOOP VARIABLE IS 
;*CHECKED. IF NOT 'FOR' THEN THE NEXT STACK 
;*VALUE IS RETURNED IN .1'1. 
;********************************************** 
L0 TSX 

L90 

L4 

L2 

L3 

INX 
INX 
INX 
INX 
LDA BAD+l,X 
CMP "$81 
BNE L3 
LOA FORPNT+l 
BNE L4 
LOA BAD·t2, X 
STA FORPNT 
LOA BAIH3, X 
STA FORPNT+l 
CMF' BAD+3,X 
f.NE L2 
LOA FORPNT 
CMF' BI'ID-f'2, X 
f.EQ L3 
TXA 
CLC 
ADC "$12 
TAX 
BNE L90 
RTS 

;FOR CODE 

;VAR POINTER+l 

;COMPARE VARIABLE NAME 
;VAR POINTER 

;VAR POINTER +1 

;VAR POINTER 

;INCREASE STACK POINTER BY 18 

; CUECI( NEXT LUOP 

,***********~********************************** 
;*OPEN UP SPACE IN MEMORY. 
;*ALLOWS THE MERGING OF A NEW BASIC LINE INTO A 



Basic 27 

LOC COOE LINE 

1'13[>,8 I.PROGRAM BY MOVING THE ENTIRE PROGRAM STORED 
A3B8 I.ABOVE THAT LINE UP ONE BYTE IN MEMORY FOR 
A3B8 I*EVERY CHARACTER ENTERED, A SET OF SEVEN 
A3B8 ;.VARIABLES ARE USED TO DO THIS, THEY ARE: 
1'13[>,8 J*$5F-$60 - BOTTOM Of MEMORY TO BE MOVED 
A3B8 ;*$5A-$5B - START Of MEMORY TO BE MOVED 
1'13[>,8 1*$58-$59 - START Of MEMORY TO BE MOVED TO 
A3B8 ;*$22 - TEMPORARY PARAMETER 
A3B8 ,***********.*****************.*********.*.**** 
A3B8 20 08 All L1 JSR L92 ;CHECK fOR fREE MEMORY 
A3~.B 85 31 STA STREND ;END ARRAYS 
A3BD 84 32 STY STREND+l ;END ARRAYS +1 
A3Bf 38 L39 SEC 
A3C0 AS 5A LOA BASTMP+15 
A3C2 E5 5f SI?C fACEXP-2 
A3C4 85 22 STA INDEX 
A3C6 A8 TAY 
A3C7 A5 5B LOA BASTMP+16 
A3C9 E5 6if1 SI?C fACEXP-l 
A3CB AA TAX 
A3CC E8 INX 
A3CD 98 TVA 
A3CE fe 23 BEQ L8 
A3D0 A5 51'1 LOA BASTMP+15 
1'1302 38 SEC 
1'1303 E5 22 S[>'C INDEX 
A3D5 85 51'1 STA BASIMF'+15 
1'1307 B0 03 BCS L428 
1'1309 C6 5B DEC BASTMF'+16 
A30B 38 SEC 
A3DC 1'15 58 L428 LOA BASTI'IF'+13 
A30E E5 22 SBC INDEX 
A3E0 85 58 STA BASTMF'+13 
A3E2 B0 08 Bes L9 
A3E4 C6 59 DEC BASTMf'+H 
A3E6 90 04 \?CC L9 
A3E8 B1 51'1 L7 LOA (MSTMP+15),Y 
A3EA 91 58 STA (BASIMP+13),Y 
A3EC 88 L9 DEY 
A3ED 00 f9 BNE L7 
A3Ef B1 51'1 LOA (\?ASTPIF'+ 15) , Y 
A3Fl 91 58 STA (BASTMP+13),Y 
A3F3 C6 5B L8 DEC BASTMP+16 
A3F5 C6 59 DEC BASTMP+14 
A3F7 CA DEX 
A3F8 00 F2 BNE L9 
A3FA 60 RTS 
A3FB ; •••••• * •••• *.* •••••••••• ***.*** ••• ***** ••• **** 
A3fB ;*TEST: STACI( TOO DEEP? 
A3FB ;.TEST WHETHER A SPECIfIED NUMBER OF BYTES CAN 
A3FB ,-BE PLACED ON THE STACK. THE NUMBER Of BYTES 
A3FB ,.IS STORED IN THE ACCUMULATOR, IT SHOULD BE 
A3H. ;.NOTED THAT THIS VALUE MUST BE HALf THE NUMBER 
A3FB ,.OF BYTES TO BE PLACED ON THE STACK. IF THERE 
A3FB ,*IS INSUFfICIENT SPACE THEN AN 'OUT Of MEMORY' 
A3FB ;.ERROR IS GENERATED. 
A3FB ,.****.**************************************** 
A3FB 01'1 L6 ASL A 
A3FC 69 3E ADC OO$3E 
A3FE B0 35 BCS L11 ,DISPLAY'OUT OF MEMORY' 
Met 85 22 STA INDEX 
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LOC CODE 

A'.92 BA 
M03 E4 22 
M95 90 2E 
M07 60 
M08 
Me8 
A408 
Me8 
A498 
A408 
M08 
M08 
A408 
M08 
M08 
Me8 
A408 
Me8 C4 34 
MeA 90 ;·!8 
M0C 00 04 
A40E C5 33 
M10 90 22 
M12 48 
M13 A2 09 
M15 98 
A416 48 
M17 B5 57 
M19 CA 
M1A 10 FA 
M1C 20 26 B5 
A41F A2 F7 
M21 68 
A422 95 61 
M24 E8 
AI.25 30 FA 
M27 68 
A/.28 A8 
A429 68 
A42A C4 ~H 

M2C 90 06 
A42E 00 05 
A430 C5 33 
A432 B0 01 
A434 60 
A/d5 
A435 
A',35 
A435 A2 10 
A/,37 
A/,37 
AI,37 
A437 
Aid 7 
A/.37 
AI. 37 
A/,37 
A437 
A437 
A'.37 
M37 
A437 6C 00 03 

LINE 

TSX 
CPX INDEX 
BCC L11 
RTS 

;DISPLAY'OUT OF MEMORY' 

;********************************************** 
;*CHECK AVAILABLE MEMORY. 
;*THIS CHECKS TO SEE IF THERE IS SUFFICIENT 
;*SPACE FOR THE STORAGE OF STRINGS AND VARIABLES 
;*THIS IS DONE BY COMPARING THE STRING POINTER 
;*VARIABLES AGAINST THE TOP OF VARIABLES ADDRESS 
;*STORED IN A (HIGH) AND Y(LOW). IF THERE IS 
;.INSUFFICIENT SPACE THEN THE GARBAGE COLLECT 
J*ROUTINE IS CALLED TO REMOVE UNWANTED STRINGS 
,*AND THEREBY fREE MEMORY SPACE, IF AFTER THIS 
I*THERE IS STILL INSUFFICIENT FREE MEMORY THEN 
I*AN 'OUT OF MEMORY' ERROR IS GENERATED. 
;*.~********.**.*****.* •• ***** •• *** •• * •• ******. 
L92 CPY FRETOP+1 ;STRING LOIol H SAME? 

BCC L15 ;SPACE AVAILABLE 
~,NE L5 ;GOT TO OPEN 
CMP FRETOP ;STRING LOW SAME? 
BCC L1S ;SPACE AVAILABLE 

L5 PHA 
LOX "$09 
TYA 

L12 F'HA 
LOA BASTMP+12,X ;SAVE REGISTERS 
DEX 
BPL L12 
JSR L406 ;GARBAGE COLLECT 
LDX "$F7 

L13 PLA 
STA FACEXP,X ;RESTORE REGISTERS 
INX 
BMI L13 
PLA 
TAY 
F'LA 
CPY FRETOP+l 
BCC L1S ;SPACE AVAILABLE 
BNE L11 ;DISPLAY'OUT OF MEMORY' 
CMf' FRETOP 
BCS L11 ;OISPLAY'OUT OF MEMORY' 

L1S RTB 
;**~*****************~*******~***************** 
;*ERROR NUMBER FOR OUT OF MEMORY 
;********************************************** 
L11 LDX "$10 
;********************************************** 
;.ERROR MESSAGE HANDLING ROUTINE. 
;*THIS ROUTINE OUTPUTS AN ERROR MESSAGE FROM THE 
;*TABLE OF ERROR MESSAGES, THE MESSAGE NUMBER IS 
·*STORED IN THE X INDEX REGISTER. THE ERROR 
;.MESSAGE IS O~TPUT TO THE CURRENTLY OPEN OUTPUT 
;*DEVICE(DEFAULT SCREEN). THIS IS A USEFUL WAY 
;*OF GENERATING ERROR MESSAGES IN A USER PROGRAM 
;*THOUGH UNLESS ONE REPLACES THE ERROR MESSAGE 
;-TABLE ONE IS CONFINED TO THE STANDARD SET OF 
;:O;MESSAGES. 
;********~**************~*********~************ 
L10 JMP ($0300) :JUMP INDIRECT TO ERROR VECTOR 



LOC 

M3A 
M3B 
M3C 
A43D 
A"". 
M42 
M45 
M47 
M4A 
M4C 
M4E 
M51 
M5.t, 
M56 
M58 
M59 
M58 
M5E 
M5F 
M60 
1\462 
M65 
M67 
A469 
M6C 
M6E 
A~.6F 

A471 
M74 
M76 
M7B 
M7B 
A~.7D 

M80 
M00 
M80 
M80 
A480 
M80 
11480 
A~.B0 

MB0 
A480 
A~.80 

M80 
Al.80 
A480 
Al.a0 
M80 
11480 
A~.80 

A~.B3 

A~.B6 

1'1'.88 
MBA 
Al.8D 
A~.BE 

1'1490 
1'1492 
M94 
1'1496 

COOE 

8A 
0A 
AA 
80 26 A3 
B5 22 
BD 27 A3 
85 23 
20 CC FF 
A9 00 
85 13 
20 07 AA 
20 45 AB 
At 0& 
Bl 22 
4B 
29 7F 
20 47 AB 
C8 
.SB 
10 F4 
20 7A 116 
A9 69 
A0 A3 
20 IE AB 
M 3A 
C8 
Fe 03 
20 C2 BD 
A9 76 
1'10 A3 
20 1E AS 
A9 80 
20 90 FF 

6C 02 03 
20 60 1'15 
86 71'1 
84 71? 
20 73 00 
AA 
F0 F0 
1'12 FF 
86 31'1 
90 06 
20 79 1'15 

LINE 

L47 

L661 

L20 

Ll20 

TXA 
ASL A 
TAX 
LOA $A326,X 
STA INDEX 
LOA $A327,X 
STA INDEX+l 
JSR L674 
l.OA "$00 
STA INPRI'IT 
JSR L4B 
.JSR L202 
LOY "$00 
LOA (INDEX),Y 
PHA 
AND U$7F 
JSR LlB 
INY 
PLA 
e.PL L661 
JSR L636 
LOA "$69 
LOY "$A3 
JSR Ll98 
lOY CURLIN+1 
INY 
BEQ L120 
JSR L555 
LOA 11$76 
LOY 11$1'13 
.ISR L198 
LDA 11$80 
JSR Ll216 

Basic 29 

;/'IESSAGE ADDRESS LO 

;I'IESSAGE ADDRESS HI 

,RESTORE ACTIVE 1/0 CHANNEL 

,RESTORE CURRENT 1/0 FLAG 
,OUTPUT (CR) AND (LF) 
,OUTPUT (?) 

,TEXT OF ERROR MESSAGE 

,OUTPUT ERROR MESSAGE 

,INITIALISE BASIC POINTERS, STOP CONT 
;A/Y ERROR POINTERS 

;STRHIG OUTPUT 
,F'ROGRAM MODE 

;DmECT MODE 
,OUTPUT 'IN (LINE II)' 

;SET POINTER TO 'READY' 

,STRING OUTPUT 

,SET DIRECT MODE FLAG 
;*******~**********~****************~********** 
,.WARM START, WAIT FOR BASIC COMMAND. 
,.PRINTS READY ON THE OUTPUT DEVICE AND THEN 
,.WAITS FOR AN INPUT FROM THE KEYBOARD. THE 
,.KEYBOARD INPUT ROUTINE STARTS AT $1'1483 AND 
,-CALLS THE ROUTINE AT$A560 WHICH INPUTS A LINE 
,.INTO THE 80 CHARACTER INPUT BUFFER AND ON THE 
,-RETURN KEY BEING PRESSED PLACES A ZERO TERMINATOR 
,*AS THE LAST CHARACTER. THE LENGTH OF THE INPUT 
,.LINE IS STORED IN LOCATION $0B. THE CONTENTS OF 
,.THE INPUT BUFFER ARE READ BY 'CHARGET' WHICH 
,*TESTS IF THE FIRST CHARACTER IN THE BUFFER IS 
,.NUMERIC IF SO THEN IT BRANCHES TO THE ROUTINE 
,.AT $A49C. IF NOT THEN THE COMMAND IS IN THE 
;.DIRECT MODE, IT IS TOKENISED AND RUN BY THE 
;.ROUTINES AT $A579 AND $A7E1. 
;***~********~***********~********************* 
L23 .IMP ('0302) ;WARM START JUMP VECTOR 

JSR L41 ;GET BASIC LINE INTO INPUT BUFFER 
STX TXTPTR ;CHARGET BASIC POINTERS 
STY TXTPTRH 
JSR CHRGET ;JUMP TO 'CHARGET' 
TAX 
BEtl L23 
LOX II$FF 
STX CURLIN"1 
Bce L27 
JSR LA5 

;BUFFER EMPTY DO AGAIN 

FLAG LINE II FOR DIRECT MODE 
HANDLE NEW BASIC INPUT 
CRUNCH KEYWORDS TO TOKENS 
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LOC CODE 

M99 ~C E1 A7 
M9C 
M9C 
A49C 
M9C 
A49C 
A49C 
A49C 
M9C 
A49C 
A49C 2& 6B A9 
A49F 29 79 AS 
MA2 8~ 98 
A4A4 29 13 A6 
MA7 90 4~ 
A4A9 
A4A9 
A4A9 
A4A9 At 01 
A4AB B1 SF 
A4AD 85 23 
A4AF A5 20 
A4Bl 85 22 
A4B3 AS 60 
A4~.5 8S 25 
A4B7 AS SF 
A4B9 88 
MBA F1 SF 
MBC 
MBC 18 
A4BD 65 20 
A4BF 85 20 
MCl 85 24 
A4C3 AS 2E 
MCS 69 FF 
MCl 85 2E 
MC9 E5 60 
A/tC~. AA 
Mec 38 
MCD AS SF 
MCF E5 20 
MOl A8 
M02 B0 03 
MOl, E8 
A405 C6 25 
AltO? 18 
A/t08 65 22 
AltDA 90 03 
AltDC C6 23 
AitOE 18 
AloOF B1 22 
AitEl 91 24 
ME3 C8 
A4E4 00 1"'9 
ME6 E6 23 
A/tE8 E6 2S 
MEA CA 
AltEB 00 F2 
A4ED 
A4ED 
A4EO 

LINE 

JMP L194 ,EXECUTE BASIC STATEMENT 
,********************************************** 
,*HANDLE NEW BASIC LINE INPUT. 
,*THIS FIRST CHECKS THE LINE NUMBER, IF IT EXISTS 
,*THEN IT REPLACES IT WITH THE NEW LINE. IF NOT 
,*THEN IT INSERTS THE LINE INTO THE BASIC 
,*PROGRAM. IF THE LINE EXISTS IT IS FIRST ERASED 
,*THEN THE NEW LINE INSERTED BY OPENING UP 
I*SPACE IN MEMORY USING ROUTINE $A3B8. 
,********************************************** 
L27 JSR L144 ,CHANGE LINE NUMBER TO ADDRESS POINTER 

JSR L4S ;CRUNCH ~EYWOROS TO TOKENS 
STY COUNTB ;POINT TO INPUT BUFFER 
JSR L57 ,CALCULATE LINE ADDRESS 
BCC L35 

;********************************************** 
,*ERASE PROGRAM LINE. 
,********************************************** 

L28 

L34 

LOY N$01 ,SET POINTER 
LOA (FACEXP-2).Y ,GET NEXT LINE LINK ADDRESS MSB 
STA INDEX+1 ,SAVE TEMPORARY 
LOA VARTAB ;GET POINTER TO START OF VARIABLES LSB 
STA INDEX- ;SAVE TEMPORARY 
LOA FACEXP-1 ,GET LIN~ ADDRESS POINTER MS8 
STA INDEX+3 ,STORE TEMPORARY 
LOA FACEXP-2 ,GET LINK ADDRESS POINTER LSB 
DEY 
SBC (FACEXP-2),Y ; GET NEXT LINE LIN~ ADDRESS LSB 

;AND SUBTRACT FROM POINTER LSB 
CLC 
ADC VARTAB 
STA VARTAB 
STA INDEX+2 
LOA VARTAB+l 
ADC H$FF 
STA VARTAB+1 
SBC FACEXf'-l 
TAX 
SEC 
LOA 
SBC 
lAY 
~.CS 

INX 
DEC 
CLC 
ADC 
BCC 
DEC 
CLC 
LDA 
STA 
INY 
BHE 
INC 
INC 
DEX 
~.NE 

FACEXP-2 
VARTAB 

L28 

INDEX+3 

INDEX 
L34 
INDEX+1 

(INDEX),Y 
(INDEX'~2), Y 

L3 i t 

INDEX+1 
INDE)C+3 

L34 

;ADD TO START OF VARIABLES ADDRESS 
;STORE IN START OF VARIABLES ADDRESS LSB 
;STORE IN TEMPORARY 
,GET START OF VARIABLES ADDRESS MSB 
;IF CARRY CLEAR SUBTRACT 1 
,STORE IN START OF VARS ADDRESS MSB 
;SUBTRACT FROM LIN~ ADDRESS MSB 
:AND TRANSFER TO .X 

:GET LINK ADDRESS LSB 
;SUBTRACT FROM START OF VARS POINTER LSB 
;TRANSFER TO .Y 

:DECREMENT LINK ADDRESS TEMPORARY 

,ADD POINTER TO START OF VARS LSB . 
,IF CARRY SET DECREMENT NEXT LINE LINK 

*INSERT PROGRAM LINE. 
********************************************** 



LOC 

A'tEO 
A4F0 
A'tF3 
A'.F6 
A4F8 
A4F9 
A4FB 
A4FD 
A4FF 
A501 
A503 
A50S 
AS07 
AS08 
AS0A 
AS00 
AS0F 
A511 
AS14 
AS17 
AS19 
A51B 
ASlO 
A51F 
A521 
AS22 
A52S 
A527 
A528 
A52A 
A520 
AS30 
AS33 
AS33 
AS33 
AS33 
AS33 
A533 
AS33 
A533 
AS33 
AS3S 
AS3? 
AS39 
AS3B 
AS3C 
AS3E 
A540 
AS42 
AS44 
AS4S 
AS47 
A5'.9 
A54A 
AS'.B 
AS4D 
AS',E 
A5S0 
A552 
ASS4 
A5S6 

CODE 

20 59 A6 
20 33 AS 
AD 00 02 
F0 88 
18 
AS 20 
85 SA 
65 0B 
85 58 
M 2E 
84 5B 
90 01 
C8 
8'" 59 
20 B8 A3 
AS 14 
A4 15 
80 FE 01 
ac FF 01 
AS 11 
A4 32 
as 20 
84 2E 
A't 0~. 

88 
~.9 FC 01 
91 SF 
88 
10 F8 
20 59 A6 
20 33 AS 
"'C 88 M 

AS 2B 
A4 2C 
85 22 
84 23 
18 
A0 01 
B1 22 
F0 10 
A0 04 
C8 
Bl 22 
00 FB 
CB 
98 
65 22 
AA 
A0 00 
91 22 
AS 23 
69 0e 
ca 

Basic 31 

LINE 

L35 JSR L672 ;RESET CHARGET TO START OF PROG AND CLR 
JSR L63S ,REBUILD CHAINING 
LOA BUF 
BEQ L23 ;IF 0 THEN WARM START 
CLC 
LOA VARTAB ;GET POINTER TO START OF VARS LSB 
STA BASTMP+1S ;SAVE 
AOC COUNTB ;AOO TO INPUT BUFFER POINTER 
STA BASTMP+13 ;STORE 
LOY VARTAB+l ;GET POINTER TO START OF VARS MSB 
STY BASTMP+16 ;STORE 
BCC L33 ;IF NO CARRY BRANCH 
INY ;INCREMENT MSB 

L33 STY BASTMP+14 ;AND SAVE 
JSR L1 ,OPEN UP SPACE IN MEMORY 
LOA LINNUM ;GET LINE NUMBER LSB 
LOY LINNUM+l ;MSB 
STA BUF-2 ;SAVE 
STY BUF-l 
LOA STRENO ;GET POINTER TO END OF ARRAYS LSB 
LOY STRENO+l ;MBB 
STA VARTAB ;SAVE IN POINTER TO START OF VARS LSB 
STY VARTAB+l ;MBB 
LOY COUNTB ;GET INPUT BUFFER POINTER 
DEY 

L3B LOA BUF-4,Y 
srA (FACEXP-2),Y 
DEY 
BPL 1.38 

L40 JSR L672 ;RESET CHARGET TO START OF PROG AND CLR 
JSR L63S ;REBUILD CHAINING 
JMP L23 ;WARM START 

J************~********************************* 
;*REBUILD CHAINING OF BASIC LINES. 
;-AFTER INSERTING A NEW LINE OF BASIC THIS 
;.ROUTINE RECALCULATES THE LINK ADDRESS BETWEEN 
;*EACH LINE. IT DOES THIS BY SEARCHING FOR THE 
;.ZERO BYTE END OF LINE TERMINATORS TO DETERMINE 
;*LINE LENGTH AND NEW LINK ADDRESS. 
;*~**********~***********~**~*~***************~ 
L63S LDA TxrTAB ;GET START OF PROG LSB 

L37 

1.43 

LOY TXTTAB+l ;MSB 
srA INDEX ;SAVE 
STY INDEX+l 
eLC 
LOY 
LOA 
BECI 
LOY 
INY 

11$01 
(INDEX),Y 
1.42 
11$0'. 

;SET F'OINTER 

;END OF PROGRAM 

LOA (INDEX),Y ;FIND END OF LINE 
BNE 1.43 ;NOT YET 
INY 
TYA 

;CALCULATE ADDRESS ADC INDEX 
TAX ;OF START OF NEXT LINE LSB 
LOY 
STA 
LOA 
AOC 
INY 

11$00 
<INDEX),Y 
II',IDEX+l 
11$08 

;STORE IN NEXT LINE 
: GET PO INTER 1.5(" 
;CALCULATE ADDRESS 
I OF NEXT LINE MSS 

OF START 
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LOC CODE LINE 

A557 
A559 
A55B 
A55D 
A55F 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 
A560 

91 22 
86 22 
:35 23 
90 00 
60 

A560 A2 00 
A562 20 
A565 C9 

12 El 
00 
00 A567 

A569 
A56C 
A56D 
A56F 
A571 
A573 
A576 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A579 
A57C 
A57E 
A580 
A582 
A585 
A587 
A589 
A58B 
A58C 
A58E 
A590 
A592 
A594 
A596 
A598 

F0 
90 
EB 

00 02 

E0 59 
90 Fl 
A2 17 
4C 37 M 
4C CA AA 

6C 04 03 
A6 7A 
A0 04 
84 0F 
BD 00 02 
10 07 
C9 FF 
Fe 3E 
E8 
00 F4 
C9 20 
Fe 37 
85 08 
C'I 22 
F0 56 
24 0F 

L.t,2 

blA I!NDEX),Y 
SIX INDEX 
STA INDEX+1 
BCC L37 
RTS 

,STORE IN NEXT LINE POINTER 
:SET POINTER TO NEXT 
,LINE 
,AND DO 

:********************************************** 
:*RECEIVE LINE FROM KEYBOARD. 
I*CHARACTERS ARE INPUT FROM THE KEYBOARD VIA 
,*THE KEYBOARD BUFFER AND PLACED IN CONSECUTIVE 
l*LOCATIONS IN THE INPUT BUFFER WHICH IS 88 
,*CHARACTERS LONG AND STARTS AT LOCATION $0200. 
,*THE ROUTINE IS TERMINATED WHEN THE RETURN KEY 
1*15 PRESSED, AND A TERMINATING ZERO PUT AS THE 
:*LAST CHARACTER IN THE BUFFER. THE NUMBER OF 
,*CHARACTERS STORED IN THE BUFFER IS FOUND IN 
,*LOCATION $0B. IF AN ATTEMPT IS MADE TO PUT 
,*MORE THAN 80 CHARACTERS INTO THE BUFFER THEN 
I*AN ERROR IS GENERATED. 
;********************************************** 
L41 LOX "$00 :SET BUFFER POINTER TO ZERO 
L26 JSR L203 ;GET A CHARACTER 

CMP "$00 ;IS IT RETURN? 
BEQ L46 ;YES THEN EXIT ROUTINE 
STA BUF,X ;STORE CHARACTER IN BUFFER 
INX ;NEXT CHARACTER 
CPX "BASTMP+14 ;MORE THAN 88 CHARACTERS? 
BCC L26 :NO GET NEXT CHARACTER 
LDX "$17 ISET ERROR MESSAGE POINTER 
JMP L10 ;OUTPUT ERROR MESSAGE 

L.t,6 JMP L199 ,OUTPUT CARRAGE RETURN 
.END 
.LIB B2 

.**************************************** 
;*CRUNCH KEYWORDS INTO BASIC TOKENS. 

MSB 

:*THIS PARSES THE CONTENTS OF THE BASIC 
;*INPUT BUFFER LOOKING FOR KEYWORDS STORED 
:*IN THE KEYWORD TABLE. ON FINDING A 
;*KEYWURD IT IS CONVERTED INTO A SINGLE 
:*BYTE TOKEN, THIS COMPACTS THE STORAGE OF 
:*A BASIC PROGRAM. CHARACTERS INSIDE" II 

I*ARE NOT CHECKED FOR KEYWORDS. THE 
J*POINTER TO THE TABLE OF KEYWORDS IS 
I*STORED IN LOCATION $0B AND LINE NUMBER 
,*IS STORED IN $14 AND $15. 
.*~****~********************************* 
[45 JMP ($0304) ,INDIRECT JUMP TO CRUNCH VECTOR 

L29 

L51 

LDX TXTPTR ;X = LSB CHARGET POINTER TO BUfFER 
LDY "$04 ,SET Y TO OFFSET ON SAVE 
STY DATSCN 
LOA e.UF. X 
e·f'L L51 
CMF' II$FF 
eHI L63 
INX 
BNE L29 
eMF' 11$20 
BED L63 
STA ENDCHR 
CMF' U22 
eEQ L60 
B1T DATSCN 

,GET CHARACTER FROM BUFFER 
;SHIFTED CHARACTER TRAP 
; IS IT PI 7 
;SAVE BASIC CODE 

;NEXT CHARACTER 
,SPACE CHARACTER 7 
SAVE BASIC CODE 
STURE CHARACTER IN SCAN QUOTES FLAG 
QUOTES CHARACTER? 
COPY IN QUOTES TEXT 
IS BIT 2 GET PUT BII 6 IN V REG 
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LOC CODE LINE 

A59A 7t 20 IWS 1.63 ;IS V REG SET-CHECK ALPHA AND SAVE 
A59C C9 3F CMP 1t$3F ;QUESTION MARK CHARACTER? 
AS9E Ot e4 BNE L49 ,IF NOT SI(IP 
A5M A9 99 LOA "$99 ,SET TO PRINT TOKEN 
A5A2 Ot 25 SNE L63 ,SAVE SASIC CODE 
ASM C9 3t L49 CMP "$30 ;CHECK FOR ZERO CHARACTER 
ASM 9t 01t BCC LS3 ;SPlALLER? 
ASA8 C9 3C CMP 1t$3C ;CHARACTER IS '(' 
A5M 9t 10 BCC L63 ;SAVE BASIC CODE 
ASAC 84 71 L53 STY FBUFPT ,STORE POINTER TO BUFFER SAVE LOC. 
A5AE At tt LOY Hete 
ASB0 84 0B STY COUNTB ;SET INPUT SUFFER POINTER TO ZERO 
ASP.2 88 DEY 
ASB3 86 7A STX TXTPTR ;RESTORE CHARGET POINTER LSB 
A5P.S CA DEX 
ASB6 C8 L54 INY 
A5B7 E8 INX 
A5B8 BO 00 02 L55 LOA BUF,X ,GEf CHARACTER FROM BUFFER 
ASP.B 38 SEC 
A5BC F9 9E A0 SBC $A09E,Y ,COMPARE WITH BASIC WORD LIST 
ASBF Ft FS BEQ LS4 ;IF SO GET NEXT CHARACTER AND DO AGAIN 
ASCI C9 80 CMP "$80 ,LAST CHARACTER ? 
ASC3 00 30 BNE L .. ·.., .J, 
ASCS 05 0B ORA COUNTS ,FOUND THEN SET FLAG 
ASC7 M 71 L62 LOY FBUFPT ;RESTORE Y 
A5C9 E8 L63 INX ,START OF SAVE BASIC CODE ROUTINE 
ASCA C8 INY 
A5CB 99 FB 01 STA BUF-S,Y ;SAVE CHARACTER TO BUFFER 
A5CE B9 FB 01 LOA BUF-S,Y ;SET STATUS REGISTER FLAGS 
ASOI F0 36 BEQ L61 ;IF FINISHED THEN END 
A5D3 38 SEC 
A504 E9 3A SBC "$3A ;CHECI( FOR COLON CHARACTER 
A5D6 F0 04 BEQ LS0 ;IF EQUAL GO CHECI( FOR REM 
A5DB C9 49 eMP "$49 ,IS CHARACTER A DATA TOKEN 
ASDA 00 02 BNE L58 
"SOC 85 0F LS0 STA DATSCN ;IF SO THEN SET DATA SCAN FLAG 
A5DE 38 LS8 SEC 
ASDF E9 SS SBC It$S5 ;IS CHARACTER A REM TOKEN 
A5El 00 9F BNE L29 ;IF NOT GET NEXT CHARACTER 
ASE3 85 08 STA ENDCHR ,SET SCAN QUOTES FLAG IF REM 
ASES SO 00 02 L59 LOA BUF,X ;GET CHARACTER FROM BUFFER 
A5E8 F0 OF PHI L63 ;SAVE BASIC CODE 
ASEA CS 08 CMP ENOCHR " CHECI( FOR END 
A5EC F0 DB BEQ L63 ;SAVE BASIC CODE 
ASEE C8 L60 INY 
A5EF 99 FB 01 STA BUF-S,Y ,SAVE TO INPUT BUFFER 
ASF2 E8 INX 
A5F3 00 F0 BNE L59 ;00 NEXT CHARACTER TILL END 
ASF5 116 7A LS2 l.OX TXTPTR ;SET X TO LSS CHARGET SUFFER POINTER 
ASF7 E6 0B INC COUNTS ;INCREMENT INPUT BUFFER POINTER 
A5F9 C8 L56 INY 
A5FA B9 90 A0 LOA $A09D,Y 
ASFO 10 FA BPL L56 ;IF A LESS THAN 127 GET NEXT CHAR 
A5FF 89 9E A0 LOA $A09E,Y ;COMPARE WITH KEYWORD LIST 
11602 00 I!,I', e.NE L55 
11604 BO 00 02 LOA BUF,X 
11607 10 BE P.F·L L62 
11609 99 FD 01 L61 STA BUF-3,Y 
Mec C6 7B DEC TXTPlR+l ,DECREMENT CHARGET BUFFER POINTER 
A60E A9 FF LOA UFF 
A610 85 7A STA TXTPTR ,SET BUFFER POINTER TO $FF 
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LOC 

A612 
M13 
A613 
A6I3 
A6I3 
A613 
A6!3 
A613 
A613 
A6I3 
A613 
A613 
A613 
A613 
A6IS 
A617 
A619 
A61B 
A6I0 
A61f 
A621 
M:.:2 
A623 
A62S 
A627 
A629 
M2B 
A62C 
A62E 
A630 
A631 
A633 
A635 
A637 
A638 
A63A 
A63B 
A63C 
M3E 
A640 
M41 
M42 
M42 
A642 
M42 
M42 
A642 
A6'.2 
A642 
(1642 
A6'.2 
M42 
M42 
A642 
A6'.4 
A646 
M47 
M49 
A6'.A 
A64C 
A64E 

CODE 

60 

AS 28 
M 2C 
At 01 
8S SF 
B6 60 
Bl 5F 
F0 IF 
C8 
C8 
AS 15 
01 SF 
90 18 
Fe 03 
88 
00 09 
A5 14 
88 
01 SF 
90 0C 
F0 0A 
88 
Bl Sf 
AA 
88 
81 SF 
B0 07 
18 
60 

00 FD 
A9 00 
AB 
91 2B 
CB 
91 2B 
AS 2B 
18 

LINE 

RTS 
;~**~****~**~*************~*~*********~** 
~*SEARCH BASIC FOR GIVEN LINE NUMBER. 
;*THE STARTING ADDRESS OF A BASIC LINE IS 
;*FOUNO BY THIS ROUTINE. THE DESIRED LINE 
:*NUMBER IS STORED IN LOCATIONS $14 AND $15. 
;*IF THE LINE IIUMBER IS FOUND THEN THE 
I*LOCATION OF THE START UF ITS LINK ADDRESS 
:*IS STORED IN LOCATIONS $5F AND $60. IF 
;*THE DESIRED LINE NUMBER DOES EXIST THEN 
~~THE ROUTINE EXITS WITH THE CARRY FLAG 
;*CLEAR. 
;***************************~************ 
L57 LDA TXTTAB ;START OF BASIC LSB 

LOX TXTTAB+l ;START OF BASIC MSB 
L32 LDY "$01 

STA FACEXP-2 ;SAVE START OF BASIC POINTER IN 
STX FACEXP-l ;WORK AREA 
LOA (FACEXP-2),Y 
BHI L67 ,NOT fOUND CLEAR CARRY AND END 
INY 
INY 
LDA LINNUM~t ;SOUGHT LINE NUMBER HIGH BYTE 
CMP (FACEXP-2),Y ;COMPARE WITH CURRENT 
BCC L64 ;IF SMALLER THEN END 
BEQ L6B :IF SAME THEN CHECK LOW BYTE 
DEY 
BNE L66 

L68 LOA LINNUM :SOUGHT LINE NUMBER LOW BYTE 
DEY 
CMP (FACEXP-2),Y ~COMPARE WITH CURREND 
BCC L64 ;If SMALLER END 
BEQ L64 ~IF EQUAL END 

L66 DEY 
LOA (FACEXP-2),Y ;STORE IN X INDEX 
TAX 
DEY 
LDA (FACEXP-2),Y ;STORE IN ACCUMULATOR 
~.CS L32 

L67 CLC ;SET CARRY CLEAR IF NOT FOUND 
L64 RTS 
;**************************************** 
;*PERFORM NEW. 
~*THIS PLACES ZERO INTO THE FIRST TWO BYTES 
:*OF BASIC RAM PROGRAM STORAGE. THE END 
;*OF BASIC POINTERS $2D - $2E ARE THEN 
:*LOADED WITH THE ADDRESS OF THE START OF 
;*BASIC STORAGE AREA + 2 BYTES. FINALLY THE 
;*ROUTINE AT $A6BE SETS THE CHARGET POINTERS 
;*$7A - $7B TO POINT TO THE START OF BASIC 
:*STORAGE -1. THE CLR ROUTINE IS THEN 
;"ENTERED. 
;************~**********~**************** 
NEW BNE L64 ;IF NOT NULL OR : SYNTAX ERROR 
L65 LOA 11$00 

TAY 
BTA (TXTTAB),Y ;BET FIRST 2 BYTES OF BASIC TO 0 
INY 
STA (JXTTAB), Y 
LOA TXTTAl'. 
CLC 
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LOC CODE LINE 

A64F 69 02 
M51 96 20 
A653 AS 2C 
A655 69 00 
A657 85 2E 
A659 20 8E A6 
A65C A9 00 
M5E 
A65E 
M5E 
A65E 
M5E 
A65E 
A65E 
A65E 
A65E 
A65E 
M5E 
A65E 
A65E 
A65E 
M60 
M63 
M65 
A667 
M69 

De 20 
20 E7 FF 
A5 37 
M 38 
85 33 
94 34 

M68 A5 20 
M6D M 2E 
A66F 95 2F 
A671 8it 30 
M73 85 31 
M75 84 32 
A677 20 10 A9 
A67A A2 19 
A67C 96 16 
M7E 68 
A67F A8 
MB0 68 
MBl A2 FA 
M83 9A 
MB4 
MBS 
MB6 
M87 
AbB9 
MBe, 
MBO 
Ab8E 
MOE 
AbBE 
MOE 
M8E 
AbBE 
MBE 
MBE 
AbBF 
Ab91 
Ab93 
Ab95 
M97 
M99 

',8 
98 
48 
A9 00 
85 3E 
85 10 
60 

18 
A5 2B 
69 FF 
85 7A 
A5 2C 
69 FF 
85 7B 

ADC 1\$02 
STA VARTAB 
LDA TXTTAB+l 
Aoe U00 
STA VARTAB+l 

;BOTTOM OF VARIABLES 
;BASIC ~2 

BOTTOM OF 

L672 JSR L70 
LDA "$00 

;RESET CHARGET TO START OF BASIC 
;PROGRAM AND SET Z FLAG FOR CLR 

;**************************************** 
;*PERFORM CLR. 
;*THE CLR FUNCTION SETS STRING POINTERS 
;*$33-$34 EQUAL TO THE TOP OF MEMORY 
;*POINTERS $37-$38 AND START OF ARRAYS 
;*$2F-$30 EQUAL TO THE START OF VARIABLES 
;*$20-$2E THUS ERASING ALL VARIABLE 
;*STORAGE POINTERS. THE 1/0 POINTERS ARE 
;*RETURNEO TO DEFAULT VALUES AND THE 
;*STACK POINTER RESET TO REMOVE UNWANTED 
;*STACK VARIABLES. PERFORMS RESTORE AND 
;*BLOCKS CONT COMMAND. 
;**************************************** 
CLR BNE L21 
L36 JSR L625 
Ll23 LOA MEMTOP 

LOY MEMTOP+1 
STA FRETOF' 
STY FRETOP+i 
LOA VARTAB 
LOY VARTAB+l 
STA ARYTAB 
STY ARYTAB+1 
STA STRENO 
STY STRENO+1 

L6l9 JSR Ule 
L636 LOX "$19 

STX TEMPPT 
PLA 

L21 

TAY 
PLA 
LOX "$FA 
TXS 
PHA 
TYA 
PHA 
LOA 
STA 
STA 
RTS 

11$00 
OLDTXT+l 
SUBFLG 

;CLOSE ALL 1/0 CHANNELS 
;LIMIT OF MEMORY LO 

;LIMIT OF MEMORY HI 
;STRING STORAGE LO 
;STRING STORAGE HI 
;START OF VARIABLES LO 
;START OF VARIABLES HI 
;START OF ARRAYS LO 
;START OF ARRAYS HI 
;END OF ARRAYS LO 
;END OF ARRAYS HI 

;RESTORE COMMAND 

;RESET SUBSCRIPT FLAG 

;INITIALISE STACK POINTER 

;BLOCK POINTER FOR CONT 

;**************************************** 
;*RESET BASIC EXECUTION TO START. 
;*RESETS THE CHARGET POINTERS TO POINT TO THE 
;*START OF A BASIC PROGRAM, BY ADDING $FFFF 
;*TO THE START OF BASIC POINTER IN $2B-$2C 
;*ANO STORING THE RESULT IN $7A-$7B. 
;**************************************** 
L70 CLC 

LOA TXTTAB ;BASIC START 
AOC IISFF ;MINUS 1 
STA TXTPTR 
LOA TXTTAB+l 
Aoe II$FF 
STA TXTF'TR+l 
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LOC 

A698 
A69C 
M9C 
A69C 
M9C 
M9C 
A69C 
M9C 
Ab9C 
A69C 
M9C 
A69C 
A69C 
A69C 
Ab9C 
M9C 
Ab9C 
M9C 
A69C 
A69C 
M9E 
MAIfJ 
MA2 
AbM 
AbA7 
AbM 
MAO 
AbAF 
AbBl 
AbB3 
AbB6 
AbB9 
MBB 
AbBC 
MBD 
MBF 
MCI 
AbC3 
MC5 
AbC7 
MC9 
MCB 
AbeD 
AbCI' 
MOl 
Ab04 
M07 
M08 
MDA 
AbOE'. 
AbDC 
AbDE 
AbE0 
AbE2 
AbEl, 
ME6 
MER 
MEA 
AbED 
MEF 
AbFl 

CODE 

66 

90 06 
F0 04 
C9 AB 
00 E9 
20 6B A9 
20 13 A6 
20 79 00 
F0 0C 
C9 AB 
00 8E 
20 73 00 
20 6B A9 
00 86 
68 
68 
A5 14 
05 15 
00 06 
A9 FF 
8S 14 
85 15 
A0 01 
84 0F 
Bl SF 
F0 43 
20 2C A8 
20 07 AA 
C8 
Bl SF 
AA 
C8 
Bl 5F 
C5 15 
00 0', 
E', 14 
F0 02 
E'.0 2C 
84 ',9 
20 CD E'·D 
A9 20 
At, 49 
29 7F 

LINE 

RTS 
,**************************************** 
,*PERFORM LI ST. 
I*THE ROUTINE FIRST CHECHS AND SETS UP THE 
,*PARAMETERS, CONVERTING THE LINE NUMBER 
I*FROM FLOATING POINT INTO A MEMORY ADDRESS 
,*FOR THE START OF THE LINK ADDRESS OF THE 
.*BASIC LINE IN MEMORY. THE START ADDRESS OF 
;*THE LOWEST LINE NUMBER IS STORED IN LOCATION 
;*$SF-$60 AND THE HIGHEST LINE NUMBER IN 
;*$14-$15. IF NO PARAMETERS ARE GIVEN IN THE 
I*COAMAND THEN THE LOWEST START ADDRESS 
I*DEFAULTS TO $0801 AND THE HIGHEST TO SFFFF. 
;TWO IMPORTANT AND USEFUL SUBROUTINES ARE 
,*USED: $A6C9 LISTS A LINE OF BASIC POINTED 
;*TO BY $14-$15 TO THE OUTPUT DEVICE AND 
:*$A717 WHICH CONVERTS A TOKEN VALUE STORED 
I*IN THE ACCUMULATOR INTO THE BASIC KEYWORD. 
1**************************************** 
LIST BCC L69 ;LINE NUMBER PRESENT 

BEQ L69 :NO LINE RANGE 
CMf' HSAB :CHECH FOR '-' SIGN 
BNE L21 :CAUSE SYNTAX ERROR 

L69 JSR L144 :GET LINE NUMBER 
JSR L57 :FIND LINE NUMBER ADDRESS 
JSR CHRGOT ;GET CURRENT CHARACTER 
SEQ L73 :ONLY ONE RANGE SPECIFIED 
CMP HSAB ;CHECK FOR '-' SIGN 
BNE L64 ;CAUSE SYNTAX ERROR 
JSR CHRGET :GET NEXT CHARACTER 
JSR L144 :GET LINE NUMBER 
BNE L64 ;CAUSE SYNTAX ERROR 

L73 PLA :REMOVE STACK RETURN ADDRESS 
PLA 
LOA LINNUI'I 
ORA LINNUM+l ;CHECK FOR LINE NUMBER ZERO 
BNE L74 ;LIST LINE 
LOA "SFF ;SET MAXIMUM LINE" 
STA LINNUM ;END LINE NUMBER LO 
STA LINNUM+l ;END LINE NUMBER HI 

L74 LOY "$01 ,LINE LIST ENTRY POINT 
STY DATSCN ;SET QUOTES FLAG TO 1 
LOA (FACEXP-2),Y ;LINK ADDRESS HI 
BEQ L81 ;11' 0 END AND GOTO WARM START 
JSR L108 :TEST FOR STOP HEY 
JSR L48 ;NEW LINE PRINT CR 
INY 
LOA (FACEXP-2>,Y ;LINE NUMBER LO 
TAX 
INY 
LOA (FACEXP-2>,Y ;LINE NUMBER HI 
CMP LINNUM+l ;CHECK IF LAST LINE" IN RANGE 
BNE L75 ;MSB OIFFERENT 
CPX LINNUM ;CHECH IF LAST LINE " IN RANGE 
BEQ L78 

L75 BCS L81 ;11' BIGGER GOlD WARM START 
L7B STY FORPNT ;SAVE LINE NUMBER INDEX 

JSR L24 ;PRINT LINE" X=LO,A=HI 
LOA "$29 ,SPACE FIRST CHARACTER 

L79 LOY FORPNT ;RESTORE LINE NU"BER INDEX 
AND N$7F ,CLEAR BIT 7 



LOC 

MF3 
A6F6 
MF8 
MFA 
A6FC 
MFE 
A700 
A701 
A703 
A70S 
A707 
A70e 
A70A 
A708 
A70C 
A70E 
A71$ 
A712 
A71~ 
A717 
A717 
A717 
A717 
A717 
A717 
A717 
A717 
A71A 
A71C 
A71E 
An. 
An2 
An~ 
A725 
A727 
A728 
AnA 
A72C 
AnD 
A72F 
A730 
A733 
A735 
A737 
A738 
A73B 
A730 
A7'.0 
A742 
A742 
A742 
A742 
A742 
A7~2 
A7~2 

A742 
A7~2 
A742 
A742 
A7~2 
A7~2 

CODE 

20 47 AB 
C9 22 
Dt 06 
A5 0F 
~9 FF" 
85 IF 
C8 
F0 11 
Bl SF 
00 1$ 
A8 
81 5F 
AA 
C8 
Bl SF 
96 SF 
95 60 
00 85 
~C 96 E3 

bC II. 03 
19 07 
C9 FF 
F0 03 
24 0F 
30 CF 
39 
E9 7F 
AA 
84 ~9 
At FF 
CA 
F0 09 
C8 
B9 9E A0 
10 FA 
30 F5 
C8 
1?,9 9E At 
30 B2 
20 47 AI?, 
00 F5 

Basic 37 

LINE 

LaB JSR L18 ,PRINT CHARACTER 
CI'IP 11$22 ; IS IT A to .. CHARACTER 
SNE L8~ ;NO 
LOA DATSCN ;GET QUOTES FLAG 
EOR H$FF ;TOGGLE 
STA DATSCN ,RESTORE QUOTES FLAG 

L8~ INY ;IF LINE TOO LONG THEN 
SEQ L81 ;EXIT TO WARM START 
LOA (FACEXP-2),Y ;GET CHARACTER 
SNE L76 ;CONVERT TOKEN TO KEYWORD 
TAY 
LOA (FACEXP-2),Y ;START ADDRESS OF NEXT LINE 
TAX 
INY 
LOA (FACEXP-2),Y 
STX FACEXP-2 ;ADDRESS OF NEXT LINE LO 
STA FACEXP-l ;ADDRESS OF NEXT LINE HI 
BNE L74 ,00 NEXT LINE 

L81 JMP L659 ;JUMP TO WARM START 
;**************************************** 
;*CONVERT BASIC TOKENS TO KEYWORDS. 
;*TAKES THE VALUE STORED IN THE ACCUMULATOR 
;*CHECKS FOR VALID TOKEN AND PI ALSO 
;*CHECKS IF QUOTES ARE OPEN OR CLOSED AND 
;*THEN CONVERTS TO/eEN TO COMMAND I'EYWORD. 
;**************************************** 
L76 JMP ($0306) ;INDIRECT TOKEN TO TEXT VECTOR 

L82 

L87 

LS6 

BPL L88 ;NOT A TOKEN, PRINT AND GET NEXT 
CMP H$FF :IS IT PI? 
BEQ L8B ;YES THEN PRINT AND GET NEXT 
BIT DATSCN ;CHECK FOR QUOTES 
BMI L9B ;QUOTES OPEN THEN PRINT TEXT & NEXT 
SEC 
SBC M$7F 
TAX 
STY FORPNT 
LOY UFF 
DEX 
BEQ LSI. 
INY 
LOA 
BPL 
BMI 
INY 
LOA 
BMI 
JSR 
BNE 

$A09E,Y 
L87 
L82 

$A09E,Y 
L79 
U8 
LS6 

;UNSET HIGH BIT 

;.SAVE Y 

;KEYWORD FOUND 

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

;GET CHARACTER FROM KEYWORD 
;OUTPUT LAST CHARACTER 
;OUTPUT CHARACTER 
;00 NEXT CHARACTER 

;**************************************** 
;*PERFORM FOR-NEXT FUNCTION. 
;*THIS ASSIGNS 18 BYTES ON THE STACK FOR 
;*AN ACTIVE FOR LOOP, HAVING CHECKED THAT 
; *THERE IS SF'ACE ON THE STACI' <THIS ACCOUNTS 
;*FOR THE MAXIMUM NESTING LEVEL OF 10 LOOPS). 
;*THE FORMAT OF THE STACK ENTRY FOR AN 
;*ACTIVE FOR IS: 
,*STACle ADDRESS 
1* 
:* 
1* 

.* 

1 LOOP RETURN ADDRESS LO 
2 LOOP RETURN ADDRESS HI 
:11 RETURN LINE 10 HI 
4 RETURN LINE ~ LO 
5 'TO' VALUE IN 
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LOC CODE 

A742 
A7102 
A742 
A7102 
A742 
A742 
A742 
A742 
A742 
A742 
A742 
A742 
A742 
A7102 
A742 A9 80 
A7410 85 10 
A746 28 A5 A9 
A749 2f) 8A A3 
A74C ot 8S 
A74E 8A 
A74F 69 0F 
A751 AA 
A752 9A 
A753 68 
A7S4 68 
A755 A9 09 
A7S7 2' FB A3 
A75A 2. e6 A9 
A750 18 
A7SE 98 
A75F 65 7ft 
A761 48 
A762 AS 78 
A764 69 0e 
A76~ 48 
A767 AS 3A 
A769 48 
A76A AS 39 
A76C 48 
A760 A9 A4 
A76F 20 FF AE 
A772 20 80 AD 
A77S 20 8A AD 
A778 AS 66 
A77A 09 7F 
A77C 25 62 
A77E 85 62 
A780 A9 88 
A782 A0 A7 
A784 85 22 
A786 84 23 
A788 4C 43 AE 
A78B A9 BC 
A78D At B9 
A78F 20 A2 e,B 
A792 20 79 00 
A795 C9 A9 
A797 00 06 
A799 20 7J 00 
A79C 20 8A AD 
A79F 20 2B Be 

LINE 

;* 6 FLOATING POINT 
,* 7 NOTATION 
1* 8 " .* 9 " 1* It SIGN OF STEP 
1* 11 'STEP' VALUE IN 
1* 12 FLOATING POINT 
;* 13 NOTATION 
1* 14 .* 15 .* 16 VARIABLE ADDRESS HI 
;* 17 VARIABLE ADDRESS LO 
;* 18 TERMINATOR VALUE $81 
,**************************************** 
FOR LOA Ht80 ;BLOCK INTEGER 

STA SUBFLG 

L85 

L91 

JSR U46 
JSR L0 
BNE L8S 
TXA 
ADC ueF 
TAX 
TXS 
PLA 
PLA 
LOA H.&9 
JSR L6 
JSR U31 
CLC 
TVA 
ADC TXTPTR 
PHA 
LOA TXTF'TR+l 
ADC H$80 
PHA 
LOA CIJRLIN+1 
PHA 
LDA CURLIN 
PHA 
LOA 11$1\4 
JSR L242 
JSR L96 
JSR L253 
LOA FACSOJl! 
ORA H$7F 
AND FACHO 
STA FACliO 
LOA U8B 
LDY II$A7 
STA INDEX 
SlY INDEX+l 
JMP U01 
LOA II$BC 
LOY II$B9 
JSR L496 
JSR CflRIiOT 
CMP "$A9 
e,NE L91 
JSR CHRGET 
JSR L253 
JSR L597 

;PERFORM 'LET' FOR 'FOR' VARIABLE 
,FIND ACTIVE 'FOR-NEXT' ON STACK 
,NOT FOUND 

,INCREASE STACK POINTER BY 16 

,GET RETURN ADDRESS FROM STACI{ 

,TEST IF STACK TOO DEEP 
,SCAN FOR NEXT STATEMENT 

,SET CHARGET PROGRAM POINTERS TO 
,NEXT COMMAND AND PUSH VALUES ONTO 
,THE STACK 

,SAVE LINE NUMBER ON STACK 

;'TO'COMMAND TOKEN 
,COMPARE WITfi CODE 
;CHECK VARIABLE IS NUMERIC 
,GET NUMBER FROM FAC 
;CHECI{ ON SIGN 
; IS LT NEGATIVE 

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

;PLACE 'TO'VALUE ON STACK 
;LOAO CONSTANTS 
;TO PUT DEFAULT STEP 
;1 IN FAC 
;CHECK IF STEP PRESENT 
;CflECK STEP TOKEN 
; IF NOT DEFI'lUL T 
;GET NEXT CHARACTER 
,GET VALUE INTO FAe 

;GET SIGN 



LOC 

A7A2 
1'171'15 
A7A7 
A7A8 
A7M 
A7AB 
A7AD 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7AE 
A7Bl 
A7B3 
A7B5 
A7B7 
A7B8 
A7BA 
A7BC 
A7BE 
A7C0 
A7C2 
47C4 
A7C6 
A7CB 
A7C9 
A7CB 
A7CE 
A7CF 
1'1701 
A7D3 
A704 
,'706 
A70B 
(i7D9 
A70B 
A7DD 
A70F 
A7El 
A7E4 
A7E7 
A7EA 
A7ED 
A7EO 
A7ED 
A7EO 
A7ED 
A7EO 
A7ED 

CODE 

29) 38 AE 
A5 4A 
48 
A5 1,9 
4,8 
A9 81 
49 

20 2C AB 
A5 71'1 
A4 7B 
ce 02 
EA 
F0 04 
85 3D 
B4 3E 
A0 00 
Bl 71'1 
00 43 
1'10 02 
Bl 71'1 
18 
00 03 
4C 4B 1'18 
C8 
IH 71'1 
85 39 
CB 
Bl 7A 
B5 3A 
9B 
65 71'1 
85 71'1 
90 02 
E6 78 
6C 08 03 
20 73 00 
20 ED A7 
4C AE 1'17 

LINE 

JSR L275 
LOA FORPNT+l 
PHA 
LOA FORPIIlT 
PHA 

Basic 39 

,PUTS STEP AND SIGN ON STACK 
:PUSH VARIABLE 
,ADDRESS ONTO 
,STACK 

LOA "$81 ;PUSH 'FOR' TERMINATOR 
PHA ;TOKEN ONTO STACK 

;**************************************** 
I*MAIN BASIC CONTROL LOOP. 
,*THIS SEQUENCE OF ROUTINES CONTROLS THE 
,*EXECUTION OF A BASIC PROGRAM, IT HAS THE 
;*FOLLOWING SEQUENCE OF OPERATIONS: 
;*1 ••• CHECK FOR STOP KEY, IF PRESSED THEN 
1* EXIT LOOP. 
;*2 ••• CHECK FOR END OF A BASIC LINE OR A 
;* BASIC PROORAM(TERMINATOR 0=END OF 
;* LINE, AND 00= END OF PROGRAM). 
;*3 ••• PUT THE NEXT CHARACTER OF THE BASIC 
;* PROGRAM INTO ACCUMULATOR USING THE 
;* CHAROET ROUTINE. 
;*4 ••• RUN THE NEXT ROUTINE AND RETURN TO 
1* $A7EA AND REPEAT LOOP. 
;**************************************** 
L99 

L107 

L102 

L1e4 

JSR 
LOA 
LOY 
CPY 
NOP 
BEQ 
STA 
STY 
LOY 
LOA 
BNE 
LOY 
LOA 
CLC 
BNE 
JMf' 
INY 
LOA 
STA 
INY 
LOA 
STA 
TYA 
ADC 
STA 
BCC 
INC 
JMP 
JSR 
JSR 
JMP 

L1eB 
TXTPTR 
TXTPTR+1 
"~02 

L107 
OLOTXT 
OLDTXT+l 
11$00 
(TXTI'TR),Y 
L109 
"$02 

;CHECK 'STOP' KEY 
;GET PROGRAM POINTER LO 
;GET PROGRAM POINTER HI 
;DIRECT MODE? 

;IF YES THEN JUMP 
;SAVE PROGRAM POINTERS IN 
;THE 'CONT' POINTER 

·OET CURRENT CHARACTER 
; END OF LINE? 

(TXTPTR),Y lEND OF PROGRAM? 
;SET FLAG FOR END 

L102 ;NOT END 
LIIS ,EXECUTE END STATEMENT 

(TXTPTR),Y ;GET'LI~E " LO 
CURLIN ;STORE IN CURRENT LINEN LO 

(TXTPTR),Y ;OET LINE" HI 
CURLIN+l ;STORE IN CURRENT LINE " HI 

TXTPTR 
TXTPTR 
L104 
TXTPTR+l 
($030B) 
CHRGET 
L30 
L99 

;SET CHARGET PROGRAM POINTERS 
;TO LINE 
;IF GREATER THAN $FF THEN 
;EWMP HI BYTE 

;EXECUTE BASIC STATEMENT 
;GET NEXT CHARACTER 
;EXECUTE STATEMENT 
;JUMP TO START OF LOOP 

1**************************************** 
;*EXECUTE BASIC STATEMENT. 
;*TUE CHAf<ACTER OBTAINED BY CI1AfWET IN THE 
:*PREVIOUS ROUTINE IS IN THE ACCUMULATOR 
I*AND IS FIRST CHECKED TO SEE IF IT IS A 
J*SEPARATING COLON BETWEEN BASIC STATEMENTS, 
,.IF SO THEN THE ROUTINE RETURNS TO THE 
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LOC 

A7ED 
A7ED 
A7ED 
A7EO 
A7ED 
A7EO 
A7ED 
A7ED 
A7ED 
A7ED 
A7ED 
A7EO 
A7ED 
A7EO 
A7ED 
A7ED 
A7ED 
A7ED 
A7ED 
A7EO 
A7ED 
A7EO 
A7ED 
A7ED 
A7EF 
A7Fl 
A7F3 
A7F5 
A7F7 
A7F8 
A7F9 
A7FC 
A7FD 
A800 
AB01 
AB0<4 
AB07 
liB09 
AB0B 
A80E 
ABU 
A812 
A815 
AB17 
ABIA 
ABI0 
ABID 
ABID 
ABID 
ABID 
A81D 
ABI0 
A81D 
A81E 
A820 
A822 
A824 
AB26 
A827 
A829 
AB2B 

CODE 

Fi 3C 
E9 80 
96 11 
C9 23 
Be 17 
eA 
AB 
B9 00 At 
48 
B9 0C A0 
48 
4C 73 00 
<4C A5 A9 
C9 3A 
F0 06 
4C 08 AF 
C9 loB 
D0 F9 
20 73 00 
A9 M 
20 FF AE 
4C A0 AB 

38 
A5 2B 
E9 01 
AI, 2C 
B0 01 
8B 
85 41 
B4 1,2 
68 

LINE 

:*BASIC CONTROL LOOP AT $A7AE. IF A TOKEN 
;*IS NOT THE FIRST CHARACTER FOUND IN A 
; *STATEMENT THEN IT DEFAULTS ro A • LET' 
,*CORI'IAND. WHEN FOUND A TOI(EN IS CHECf(EO 
;*TO ENSURE THAT IT IS CONTAINED WITHIN 
;*THE KEYWORD TABLE. THE TOKEN VALUE IS 
;*USED AS A POINTER INTO THE KEYWORD TABLE 
;*BY SUBTRACTING $B0 FROM THE TOKEN VALUE 
;*THEN DOUBLING IT. THIS VALUE CAN THEN BE 
; *USED AS AN OFFSET POINTER TO OI.'oTAIN THE 
,*KEYWORD ADDRESS FROM THE ADDRESS TABLE 
I*(STARTING AT $A00C). THE TWO BYTE ADDRESS 
;*THUS OBTAINED IS PUSHED 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 '~ETURNING 
;*TO THE BASIC ROUTINE RATHER THAN ITS NORMAL 
;*RETURN ADDRESS. IN SO DOING THE ACCUMULATOR 
;*WILL HOLD THE NEXT CHARACTER OF THE MSIC 
I*STATEMENT, THIS IS OFTEN A PARAMETER AND 
,*SHOULO NOT BE IGNORED WHEN USING THE 
I*FUNCTION ROUTINES IN THE BASIC INTERPRETER. 
;**************************************** 
L3e BEg L11 1, 

1106 SBC UB0 
BCC L143 
CMP 1t$23 
BCS U12 
ASL A 
TAY 
LOA $A000,Y 
PHA 
LOA $A00C,Y 
PHA 
JMP CHRGET 

L104l JMP L146 
1109 CMP 1I$3A 

BEg ue4 
L103 JI'IP L94 
L112 CMP 1t$4B 

BNE L103 
JSR CHRGET 
LOA It$M 
JSR L242 
JMP L124 

;IF END OF LINE THEN END 
;CHECK FOR TOKEN AT START 

;DEFAULT TO 'LET' COMMAND 

;FUNCTION TOKEN OR GO TO 
:BASIC CODE TIMES 2 

,GET COMMAND ADDRESS HI 
;PUT ON STACf' 
;GET COMMAND ADDRESS LO 
;PUSH TO STACf( 
;GET NEXT CHARACTER AND EXECUTE 

;JUMP TO 'LET' COMMAND 
; IS IT A COLON 

,RETURN TO CONTROL LOOP 
;GENERATE SYNTAX ERROR 
:CHECK FOR 'GO' TOKEN (-$80) 

;IF NO THEN SYNTAX ERROR 
;GET NEXT CHARACTER 
;CHECK FOR 'TO'TOKEN (-$80) 
; CHARACTER CHECf( 
;JUMP TO 'GOTO'COMMAND 

;**************************************** 
;*PERFORM RESTORE COMMAND. 
;*SETS THE DATA STATEMENT POINTER TO THE 
;*START OF BASIC PROGRAM STORAGE ($0800). 
;*THIS POINTER IS STORED IN LOCATIONS 
;*$41-$1,2. 
;**************************************** 
L110 SEC 

L72 

LDA TXTTAB 
SBC 1t$01 
LOY TXTTABH 
BCS L72 
DEY 
STA OATPTR 
STY OATF'TR+l 

Ul4 RTS 

;START OF BASIC LO 
;LESS 1 
;START OF RASIC HI 
;DECRlMENT IF CARRY SET 

;STORE IN DATA ADDRESS LO 
;STORE IN DATA ADDRESS HI 



LOC CODE 

A82C 
AB2C 
A82C 
A82C 
A82C 
A82C 
A02C 
A82C 
A02C 
A82C 
AEl2C 
A82C 
A02C 
A82C 
A82C 
A82C 
A82C 
A82C 
A82C 
A82C 
A82C 
A82C 20 El FF 
A82F B0 01 
A831 18 
A832 De 3C 
A834 A5 7A 
A836 A4 7B 
A838 A6 3A 
A83A E8 
AB3B F0 0C 
AB3D 85 3D 
A83F 84 3E 
A841 AS 39 
A843 A4 3A 
A845 85 3B 
A847 84 3C 
A849 68 
A84A 68 
A84B A9 81 
A84D Alb A3 
A84F 90 03 
A851 4C 69 M 
A854 4C 86 E3 
AS57 
A857 
A857 
A857 
A857 
ASS7 
A857 
A057 
A857 
AS57 
A8S7 
A857 
ASS7 00 17 
A859 A2 lA 
AB5B AI, 3E 
AB5D 00 03 
A85F 4C 37 A4 
11862 A5 3D 

Basic 41 

LINE 

.END 
• LIE!, B3 

;**************************************** 
·*PERFORM 'STOP' OR 'END'. 
;*THIS ROUTINE IS CALLED BY EITHER THE 
;*'STOP'KEY DETECT ROUTINE (~FFE1), THE 
;*ROUTINE AT $A7BE WHICH DETECTS THE 
;*TERMINATING DOUBLE ZERO BYTES OF A BASIC 
;*PROGRAM OR BY THE KEYWORD 'END'. WHICH 
;*ACTION IS PERFORMED IS DETERMINED BY THE 
;*ROUTINE TESTING THE STATE OF THE Z AND 
;*CARRY FLAGS IN THE PROCESSOR STATUS 
;*REGISTER. IF CARRY AND Z ARE BOTH SET 
;*THEN A 'STOP' BREAK IS INITIATED. 'END' 
;*IS PERFORMED IF CARRY IS CLEAR. NOTE 
;*THAT THIS ROUTINE IN THE STOP MODE DOES 
;*NOT CHANGE ANY OF THE POINTERS, THESE 
;*CAN T~EREFORE BE USED BY THE 'CONT' 
I*COMMAND TO RESTORE THE RUNNING OF THE 
;*BASIC PROGRAM. 
1**************************************** 
Lle8 JSR L309 ;TEST FOR STOP KEY 

BCS L77' ;IF STOP MAKE SURE CARRY 
CLC ;IF END CLEAR CARRY FLAG 

L77 BNE L121 

SET 

LOA T)(JPTR 
LOY TXTPTR+l 
LOX CURLIN+l 

;6ET CHARGET PROGRAM POINTER LO 
;GET CHARGET PROGRAM POINTER HI 
;CURRENT BASIC LINE" HI 

L116 

L118 

L1e5 

INX 
BEQ 
STA 
STY 
LOA 
LOY 
STA 
STY 
F'LA 
PLA 
LOA 
LOY 
BCC 
JMP 
JMP 

L116 
OLDTXT 
OLDTXT+l 
CURLIN 
CURLIN+1 
OLDLIN 
OLDLIN+l 

;IS IT DIRECT MODE? 
;YES 
;SAVE PROG POINTER LO IN CONT POINTER 

;SAVE PROG POINTER HI IN CONT POINTER 
;GET CURRENT BASIC LINE" LO 
;GET CURRENT BASIC LINE" HI 
;SAVE IN PREVIOUS LINE" LO 
;SAVE IN PREVIOUS LINE " HI 

;GET RETURN ADDRESS FROM STACK 

"$81 ;GET POINTER TO 'BREAK' 
"$A3 ;MESSAGE 
l10S ; I SIT' END' (CAJ(RY CLEAR) 
L20 ;1'10 THEN OUTPUT 'BREAK IN •••• ' 
L659 ;JUMP TO BASIC WARM START 

;**************************************** 
;*PERFORM CONT COMMAND. 
;*THIS RESTORES THE LINE ADDRESS POINTER IN 
;*CHARGOT AT LOCATIONS $7A AND $7B USING THE 
;*CONTENTS OF THE POINTER TO BASIC STATEMENT 
;*FOR CONT VARIABLES AT LOCATIONS $3D-$3E. 
;*IT ALSO SETS THE CURRENT LINE NUMBER 
;*VARIASLE IN $39-$3A EQUAL TO THE PREVIOUS 
;*LINE NUMBER IN $3B-$3C. IF HOWEVER THE 
;*CONTENTS OF $3E IS ZERO THEN A 'CANT 
;*CONTINUE ERROR' IS GENERATED. 
;**************************************** 
CONT SNE L121 ;IF NULL DR : SYNTnX ERROR 

LOX "$IA ;SET X TO ERROR NUMBER 
LOY OLOTXT+l ;IF ZERO CONT BLOCKED 
SNE L119 ;JUMP TO DO CONT 
JMP LIe ;OUTPUT ERROR MESSAGE 

L119 LOA OLDTXT ;BASIC STATEMENT POINTER LO 



42 The Commodore 64 ROMs Revealed 

LOC 

A8M 
A866 
A868 
A86A 
A86C 
A86E 
AWl. 
A871 
A87! 
A87! 
AS7! 
AB71 
AB71 
AB71 
A871 
A871 
A87! 
AB71 
AB71 
AB7! 
A872 
AB74 
A877 
A878 
A87A 
AB7D 
A88e 
AB83 
A883 
A883 
AEl83 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A883 
A88S 
A888 
A88A 
AB8H 
A88D 
AB8E 
A890 
A891 
A893 
AB9', 
A896 
AB97 
A89A 
AB9D 
AElA0 
A8A0 
A8A0 

CODE 

85 7A 
84 7B 
A5 3B 
AI, 3C 
85 39 
84 3A 
be 

08 
A9 06 
20 9$ FF 
28 
00 03 
4C 59 A6 
20 60 A6 
4C 97 A8 

A9 03 
20 FB fi3 
A5 7B 
48 
A5 7A 
48 
A5 3A 
48 
A5 39 
4B 
A9 80 
loB 
20 79 00 
20 A0 AB 
4C AE A7 

LINE 

1.121 

STA TXTF'TR 
STY TXTPTR+ 1 
LOA OLl)LIN 
LOY OLDLIN+l 
STA CURLIN 
STY CURLIN+1 
RTS 

;STORE IN CHARGET PROGRAM POINTER LO 
;STORE IN CHARGET PROGRAM POINTER HI 
;PREVIOUS LINE II LO 
;PREVIOUS LINE II HI 
;SAVE IN CURRENT LINE II LO 
;SAVE IN CURRENT LINE II HI 

;**************************************** 
;*PERFORM RUN COMMAND. 
:*IF 'RUN' IS FOLLOWED BY A LINE NUMHER THEN 
I*'RUN' CALLS THE 'CLR' ROUTINE TO CLEAR THE 
,*CONTENTS OF VARIABLES AND STACK THEN JUMPS 
I*TO THE 'GOTO' ROUTINE. IF 'RUN' IS NOT 
;*FOLLOWED BY A LINE NUMBER THEN THE CHARGET 
,*POINTERS AT $7A-$7B ARE SET TO THE START OF 
;*BASIC PROGRAM STORAGE, THE 'CLR' ROUTINE 
:*IS CALLED AND THE RUN INITIATED WITH A 
;*RETURN TO THE MAIN BASIC CONTROL LOOP. 
;**************************************** 
RUN PHP 

Li17 

LOA 11$00 
JSR L1216 
PLP 
BNE L117 
JMP L672 
JSR L36 
JMP L122 

;SET STATUS FOR PROGRAM MODE 

;GET LINE NUMHER 
;SET PROGRAM POINTER 

;00 'CLR'COMMAND 
;JUMP TO 'GOTO'COMMAND 

;**************************************** 
;*PERFORM 'GOSUB' COMMAND. 
;*THIS ROUTINE PUSHES THE SEVEN BYTES OF 
;*DATA REQUIRED FOR A GOSUB ONTO THE STACK 
;*HAVING FIRST CHECKED THAT THERE IS SPACE 
;*ON THE STACK, IF NOT THEN AN 'OUT OF 
;*MEMORY ERROR' IS GENERATED. THE FORMAT OF 
I*A STACK ENTRY FOR AN ACTIVE GOSue IS: 
;*STACK ADDRESS l .. $A7 CONSTANT 
;* 2 •• $E9 CONSTANT 
;* 3 •• RETURN ADDRESS HI 
;* 4 •• RETURN ADDRESS LO 
;* 5 •• LINE II LO 
;* 6 •• LINE II HI 
;* 7 •• $8D 'GDSUe' CODE 
;**************************************** 
GOSUB LDA 11$03 

L122 

JSR L6 
LDA TXTPTR+1 
F'HA 
LDA TXTPTR 
PHA 
LDA CURLIN+1 
PHA 
LDA CURLIN 
F'HA 
LOA 1I$8D 
F'HA 
JSf< CftRGOT 
.JSR L12', 
JMP 1.99 

:STACI~ TOO DEEP? 
~CHARGET POINTER HI 
; F'USH TO STACI( 
;CftARGET POINTER LO 
;PUSH TO SIACI( 
;LINE NUMBER HI 
;PUSH TO SIACI( 
;LINE NUMBER LO 
;PUSH TO STACI( 
;GOSUB TOKEN CODE 
; F'USH TO STACI{ 

;CHARGOT GEl LAST CHARACTER 
;PERFORM THE GOTO ROUTINE 
;JUMP TO BASIC CONTROL LOOP 

.PERFORM 'GO-TO'COMMAND. 
*THE LINE NUMBER USED IN THE 'GOTO' OR 



LOC CODE 

AU,)0 
A8A0 
A81)0 
ABAe 
ABAe 
A8M 
ABA0 
A8M 
ABAe 20 6B A9 
A8A3 20 09 A9 
A8A6 38 
ABA7 AS 39 
A8A9 E5 14 
A8AB A5 3A 
ABAD E5 15 
A8AF B0 0B 
ABBI 98 
ABB2 3B 
ABP.3 65 7A 
A8BS A6 IB 
ABB7 90 07 
AOB9 E8 
ABP.A B0 04 
ABBC AS 2B 
A8P.E A6 2C 
ABC0 20 17 A6 
ABC3 90 IE 
ABCS AS SF 
A8C7 E9 01 
A8C9 BS 7A 
ABCB AS 60 
A8CD E9 00 
ABCF 85 7B 
ABDI 60 
A802 
A8D2 
A8D2 
A8D2 
A8D2 
ABD2 
A8D2 
A8D2 
A8D2 
A8U2 
A8D2 
A802 
ABD2 
ABD2 
ABD2 
AOD2 
A8D2 
A8U2 00 FD 
A8D4 A9 FF 
A8D6 85 ItA 
A8D8 20 8A A3 
AODB 9A 
ABDC C9 80 
A8DE F0 0B 
A8E0 A2 0C 
A8E2 2C 
A8E3 A2 11 

Basic 43 

LINE 

;~'GOSUB' IS FIRST FETCHED AND SIORED :N 
;*LOCATIONS $14-$15. THE LINE NUMBER 
;*CORRESPONDING TO THIS IS THEN SOUGHT, 
;*WHEN FOUND IT LOADS THE LINE ADDRESS 
;*rOINTERS $7A-$7B. IF THE LINE NUMBER IS 
;*NOT FOUND THEN AN 'UNDEFINED STATEMENT' 
;*ERROR IS GENERATED. 
;**************~~***~*~~**************~** 
L124 JSR L144 ;PUT LINE " IN $14-$15 

JSR L93 ;GET START NEXT LINE 

;CURRENT BASIC LINE " LO 
SEC 
LDA 
SBC 
l.DA 
SBC 
BCS 
TYA 
SEC 
ADC 
LOX 
BCC 
INX 

CURLIN 
LINNUM 
CLJRLIN+l 
LINNUM+1 
L113 

;SMALLER THAN CHARGET POINTER LO? 
;CURRENT BASIC LINE " HI 
;SMALLER THAN CHARGET POINTER HI? 
;NEW LINEN LARGER THAN CURRENT LINEN 

TXTF'TR 
TXTPTR+l 
L126 

;IF SMALLER SEARCH STARTING FROM 
;CURRENT LINE NUMBER 

L113 

L126 

P·CS 
LOA 
l.DX 

L126 
TXTTAPo 
TXTTAB+l 
L32 

;LOOK FOR PROGRAM START 

;SEARCH BASIC FOR LINE " JSR 
BCC 
LOA 
SBC 
STA 
LOA 
SBC 

L129 
FACEXF'-2 
"$(') 1 
TXTPTR 
FACEXF'-l 
H$e0 
TXTPTR+l 

;NOT FOUND THEN 'UNDEFINED' ERROR 

;SET CHARGET POINTER TO NEW LINE 

L127 
STA 
RTS 

;**************************************** 
I*PERFORM 'RETURN' COMMAND. 
;*THIR CHECKS FOR THE 'GOSUS' POINTER ($80) 
;*ON THE STACK BY CALLING ROUTINE $A38A 
;*THIS SEARCHES FOR 'FOR' ENTRIES ON THE 
;*STACK WHICH ARE THEN SKIPPED AND THE 
;*NEXT STACK ENTRY CHECKED FOR A 
;*'GOSUB' IF FOUND THEN ALL HIGHER STACK 
;*ENTRIES ARE ERASED AND THE POINTERS TO 
;*THE 'GOSUB' CALLING ROUTINE RECOVERED. 
;*IF NO GOSUB POINTER IS FOUND THEN A 
;M'RETURN WITHOUT GOSUB ERROR' IS CREATED. 
;*THE ORIGINAL LINE NUMBER IS STORED IN 
;.THE POINTERS $39-$3A. CHARGET IS RESET 
;*USING THE RETURN ADDRESS POINTERS FROM 
; l!THE STACf'. 
;l!*****************************M********* 
RETURN BNE L127 ;IF NOT NULL OR : SYNTAX 

LOA H$FF ;MASK 'FOR' OPERATION 
STA FORF'NT+l 

ERROR 

JSR Le 
TXS 

PEEK STACK FOR 'FOR' ACTIVITY 
SET NEW STACK POINTER 

L129 

CMf' 11$90 
P.EQ L141 
LDX H$0C 
.BYT S2C 
LOX "$11 

GOSUI? STACf' II>£NTIFIER CODE 
FOUND GOSUI? 

;SET 'UNDEFINED' ERROR" 
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lOC 

A8E5 
A8E8 
A8EB 
A8EC 
A8ED 
A8EF 
A8F0 
A8F2 
A8F3 
A8F5 
A8F6 
A8F8 
A8F8 
A8F8 
A8F8 
ABFB 
A8F8 
ABF8 
A8F8 
A8F8 
A8FB 
A8FC 
A8FD 
AeFF 
A901 
A903 
A905 
A906 
A906 
A906 
A906 
A906 
A906 
A906 
A906 
A906 
A906 
A906 
A90B 
A909 
A90B 
A90D 
A90F 
A911 
A913 
A915 
A917 
A919 
A91e. 
A91D 
A91F 
A921 
A922 
A92'. 
A926 
A928 
A92B 
A928 
A928 
A9:!H 
A928 

CODE 

04C 37 Ao4 
04C 0B AF 
68 
6B 
85 39 
68 
85 3A 
68 
85 7A 
68 
85 7B 

20 06 A9 
98 
18 
65 7A 
85 7A 
90 02 
E6 7B 
60 

A2 3A 
2C 
A2 00 
86 07 
A0 00 
84 08 
A5 08 
A6 07 
85 07 
86 08 
81 7A 
F0 E8 
C5 08 
F0 E'. 
C8 
C9 22 
00 F3 
F0 E9 

LINE 

Ll28 
Ll041 

JMP Ll0 
JMP L904 
PLA 
f'lA 
STA CURLIN 
F'LA 
STA CURLIN+l 
F'lA 
STA TXTPTR 
PLA 
STA TXTPTR+l 

:PRINT ERROR MESSAGE 
;PRINT 'SYNTAX ERROR' 
,RECOVER 'GOSUB'POINTERS FROM STACK 

,LINE NUMBER LO 

:LINE H HI 

,CHARGET PROGRAM POINTER LO 

;CHARGET PROGRAM POINTER HI 
:**************************************** 
,*PERFORM DATA COMMAND. 
;*THIS IS PART OF THE 'RETURN' ROU1INE AND 
;*IS USED TO SEARCH FOR THE NEXT BASIC 
;*STATE~ENT FOLLOWING A 'DATA' STATEMENT, 
,*THEREBY IGNORING THE DATA FOLLOWING THE 
:*DATA STATE~ENT. 
;**************************************** 
L130 JSR L131 :FIND NEXT BASIC STATE~ENT 
L218 TYA ,GET OFFSET 

CLC 
ADC TXTPTR ;ADD TO CHARGET PROGRAM POINTER 
STA TXTPTR 
BCC Ll37 
INC TXTPTR+l 

Ll37 RTS 
;**************************************** 
;*SCAN FOR NEXT BASIC STATEMENT OR LINE. 
:.THE SCAN FOR THE NEXT STATEMENT LOOKS FOR 
;!fA COLON SEPARATOR BYTE. THE SCAN FOR THE 
:*NEXT BASIC LINE WHICH STARTS AT $A909 
;!fLOOKS FOR A ZERO LINE TERMINATOR BYTE. 
:*ON COMPLETION OF THE ROUTINE THE Y 
I*REGISTER CONTAINS AN OFFSET FROM THE 
;lfADDRESS POINTER IN CHARGET. 
;*******~**************~**~**~*******~~** 
L131 LOX H$3A ;CHECK FOR : SEPARATOR 

L93 

Ll25 

Ll33 

.BYT $2C 
LOX H$00 
STX CHARAC 
LOY "$00 
STY ENDCHR 
LOA ENDCHR 
LOX CHAr(AC 
STA C.IARAC 
STX ENDCHR 

:END OF LINE TERMINATOR ZERO 
;PUT IN SEARCH CHARACTER 

:INITIALISE OFFSET TO ZERO 

:DESIRED CHARACTER? 

LDA (TXfPTR),Y :GET CHARACTER 
BEa L137 ;IF END OF LINE THEN DONE 
CMP ENDCHR 
BEa Ll37 
INY 
CMF' H$22 
e.NE u:n 
BEt! L125 

;IF END THEN DONE 
:i?UMP POINTER 
:CHECK FOR QUOTES 
; IF NIH DO AGAIN 
:GET NEXT CHARACTER 

;**~************************************* 
;-PERFORM 'IF' COMMAND. 
:~THE EXPRESSION FOLLOWING THE 'IF' IS FIRST 
IlfEVALUATED BY lHE ROUTINE AT $AD9E, THE 
I*RESULT OF THE EVALUATED EXPRESSION BEING 
;*PLACED IN THE FLOATING ACCUMULATOR HI, THE 



LOC CODE 

A928 
A928 
1'1928 
1'1928 
1'1928 
A928 
1'1928 
1'1928 
1'1928 
A928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 
1'1928 20 9E AD 
1'1928 20 79 e0 
A92E C9 89 
1'1930 Fe 05 
1'1932 1'19 1'17 
1\931, 20 FF AE 
A937 1'15 61 
1'1939 De 05 
1'1938 
A93B 
1'1938 
A93B 
A93B 
AnB 
1'1938 
A93B 
A93B 
A93~. 

A93B 
A93B 20 09 fl9 
An[ F0 BB 
1'1940 20 79 00 
A9 /,3 B0 03 
A9",5 4C 1'10 AS 
1'19 /,8 4C ED 1'17 
A94~. 

A94B 
A94~. 

A9 /,B 
A94B 
A9 /,B 
A9/,~. 

A94e. 
A94~. 
fl9 /,B 
A9/,~. 

A(14B 
fl'jll,l.'. 
A94B 
A94B 
A94B 

Basic 45 

LINE 

;.EXPONENT VALUE IS ALSO PLACED IN THE 
;*PROCESSOR ACCUMULATOR. IT THEN CHECKS THAT 
;.THE FOLLOWING STATEMENT IS THE TOKEN FOR 
;.EITHER 'GOTO' ($89) OR 'THEN' ($1'17>, IF 
;.NOT THEN A SYNTAX ERROR IS GENERATED. IF 
I.THE RESULT OF THE EVALUATION IS ZERO THEN 
;lfTHE EXPONENT IN THE ACCUMULATOR IS SET TO 
;*ZERO, IF THE ACCUMULATOR CONTAINS A ZERO 
;.THEN THE CONDITION IS DEEMED FALSE AND 
,*CONTROL BRANCHES TO THE NEXT LINE, BY ADDING 
;.THE SCAN TO NEXT LINE OFFSET IN THE Y 
;.INDEX REGISTER TO THE CONTENTS OF THE 
;-CHARGET POINTERS $7A-'7B. IF THE ACCUMULATOR 
;*CONTENTS ARE NOT EQUAL TO ZERO THEN THE 
;.CONDITION IS TRUE, AND THE STATEMENT 
I-FOLLOWING THE 'IF' IS EXECUTED, IF A 'GOTO' 
I.OR A 'THEN' FOLLOWED BY A NUMBER, THEN THE 
;*'GOTO' ROUTINE IS EXECUTED, OTHERWISE THE 
;*BASIC VARIABLES ARE ASSIGNED. 
;*.*****.***.***********.* •• *.*** •••••• ** 
IF JSR L256 ;EVALUATE EXPRESSION 

JSR CHRGOT ;6ET LAST CHARACTER 
CMP "$89 ;TEST FOR 'GOTO' TOKEN 
BEQ L132 ;YES 
LOA "$1'17 ;TEST FOR 'THEN' TOKEN 
JSR L242 ;GET IF TERM 

L132 LDA FACEXP ;EXPRESSION TRUE 
BNE L135 ;NO GOTO NEXT LINE ; ••••••••••••••••••••••• * •••••••••••••••• 

;*PERFORM 'REM' COMMAND. 
;*THE ROUTINE TO PERFORM THE 'REM' COMMAND 
;*15 PART OF THE 'IF' ROUTINE AND IS THE 
;*SAME AS THAT USED FOR A CONDITION FALSE, 
;.IT SKIPS THE REST OF THE LINE BY SETTING 
;.CHARGET POINTERS $7A-$7B TO THE START OF 
;*THE NEXT LINE BY ADDING TO THEIR CURRENT 
;.CONTENTS THE SCAN TO NEXT LINE ($1'1909) 
;.OFFSET IN THE Y. INDEX ~EGISTER. 
:******~****~*************~**~**********~ 
REM JSR L93 ;OFF"SET TO NEXT LINE 

BEQ L218 ;POINT TO LAST CHARACTER 
L135 JSR CHR60T ;GET LAST CHARACTER 

BCS L136 ;NO DIGIT 
JMP L124 ;JUMP TO 'GOTO'ROUTINE 

L136 JMP L30 ;EXECUTE BASIC STATEMENT 
:*~*********~***~********~*************** 
;.PERFORM 'ON' COMMAND. 
;.THIS CHECKS THE VARIABLE TYPE 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 
;'CoMMAND FOLLOWING THE 'ON' IS A TOKEN 
;.I-UR 'Goru' ($89) OR '[lOSUS' ($80), IF II 
;.15 NEITHER OF THESE THEN A 'SYNTAX ERROR' 
;.IS GENERATED. IT THEN GOES THROUGH A LOOP 
;.WHICH FI-RST DECr<EI'lENTS THE VALUE IN 
,.LOCATION $65 1HEN GETS THE FIRST LINE NUMBER 
;-rROM THE lIST or LINE NUMB[RS FOLLOWING THE 
;" 'GOTO / GOSUB' EXPRESSION AND CHECKS FOR A COMMA 
;*fOLLOWING IT. THIS LOOP IS lHEN REPEAlED, 
,.DECREMENT $65 AND GETS THE NEXT LINE 
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LOC 

A94B 
A94B 
A94B 
A94B 
A94B 
A94B 
A94B 
A94B 
A94B 
A94B 
A941? 
A94E 
A94F 
1'1951 
1'1953 
1'1955 
1'1957 
1'1959 
A95B 
A95C 
A95F 
1'1962 
1'1965 
1'1967 
1'1969 
A96A 
1'1968 
A96B 
A96B 
A96B 
A96B 
A96B 
A96B 
A968 
A96B 
A96B 
A96B 
1\96B 
A96B 
A96B 
A96B 
A96B 
A9bB 
A96B 
A96B 
A'?6B 
A9t,B 
A96B 
A96B 
A96D 
A9bF 
A971 
A973 
A97~) 

A977 
AYl9 
A97B 
1'1970 
A97F 
A981 
A982 

CODE 

2& 9E 87 
48 
C9 80 
F0 04 
C9 89 
00 91 
C6 65 
00 04 
68 
4C EF 1'17 
20 73 00 
20 6B A9 
C9 2C 
F0 EE 
68 
60 

1'12 00 
86 14 
86 15 
B0 F7 
E9 2F 
8~j 07 
A~) 15 
85 :!2 
C9 19 
B0 04 
1'15 14 
0A 
26 22 

LINE 

;*NUMBER AND SO ON UNTIL EITHER THE VALUE IN 
;*$65 IS ZERO OR THE LINE NUMBERS ARE 
,.EXHAUSTED. IF THE CONTENTS OF $65 REACH 
;*ZERO THEN THE NEXT LINE NUMBER TO BE 
,.ACCESSED IS THE LINE TO WHICH PROGRAM 
;*CONTROL IS TRANSFERRED. IF THE CONTENTS OF 
;*$65 IS NOT ZERO AND THERE ARE NO MORE LINE 
;*NUMBERS THEN THE NEXT STATEMENT IS EXECUTED 
;.BY DEFAULT. 
;**************************************** 
ON 

L13B 

L145 

L14& 

L142 

JSR L195 
PHA 
CMP 11$80 
BEQ L145 
CMP 11$89 
BNE L128 
DEC FACHO+3 
BNE L1I.0 
PLA 
JMP L106 
JSR CHRGET 
JSR L144 
CMP U2C 
BEQ L145 
PLA 
RTS 

;GET SINGLE BYTE PARAMETER 
;SAVE ACCUMULATOR 
; GOSUI? TOI(EN 
;YES THEN JUMP NEXT 

; GOTO TOI(EN 
;IF NO THEN SYNTAX ERROR 

;DECREMENT POINTER 
,IF ZERO THEN EXIT LOOP 
;RETRIEVE ACCUMULATOR 
;EXECUTE COMMAND 

;GET NEXT CHARACTER 
;GET LINE NUMBER 
; IS IT A COMMA? 
;YES THEN DO AGAIN 
;NO RESTORE ACCUMULATOR 

;AND RETURN 
;*************************~.************. 
;*GET FIXED POINT NUMBER FROM BASIC. 
;*ON ENTRY TO THIS ROUTINE THE ACCUMULATOR 
;*HOLD THE VALUE PREVIOUSLY READ BY CHARGET 
;*FROM THE BASIC PROGRAM, IF THIS IS NON 
;*NUMERIC THEN THE ROUTINE EXITS. THE ASCII 
;*VALUE SO OBTAINED IS CONVERTED INTO A 
;*NUMERIC VALUE BY SUBTRACTING $2F, THE 
I*NUMBER IS PLACED IN LOCATION $07. THE 
;*CONTENTS OF $07 IS ADDED TO THE CONTENTS 
;*OF LOCATIONS $14-$15,- BOTH OF WHICH ARE 
,*INITIALLY SET TO ZERO. THE NEXT CHARACTER 
;*IS THEN OBTAINED FROM BASIC AND THE ROUTINE 
;*REPEATED, THIS TIME THE CONTENTS OF 
;*LOCATIONS $14-$15 ARE MULTIPLIED BY 1& 
;*USINr, A SERIES OF SIIIFTS AND ROTATIONS. 
;*THIS PROCESS IS REPEATED UNTIL A NON 
;*NUMERIC VALUE IS OBTAINED FROM BASIC. THIS 
;*THEN LEAVES THE INTEGER VALUE IN LOCATIONS 
,*$14--$15 AND THE CflARGOT POINTER $7A-$7B 
;*POINTING TO THE NEXT CHARACTER IN BASIC. 
;~***************************~*********** 
L144 LOX U$00 ,CLEAR NUMERIC 

L31 

STX LINNUM ,VALUE STORAGE 
STX LINNUM+1 ;LOCATIONS 
BCS L142 -EXIT IF CARRY SET 
SBC U$2F ;tciNVERT TO NUMERic BY -$2F 
STA CHARAC ;SAVE IN SEARCH CHARACTER LOC 
LDA LI NNUM+ 1 
STA INDEX 
eMF' U$19 
Bes L138 
LOA LINNUM 
ASL A 
ROL INDEX 

,PUT INTU UTILITY AREA 

;< $19 THEN SYNTAX ERROR 
;MULTIPLY BY 10 



LOC 

A984 
A985 
A987 
A989 
A988 
A98D 
A98F 
A991 
A993 
A995 
A997 
A999 
A998 
A99D 
A99F 
A9A2 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
,WA5 
A9A5 
A9A5 
A9A5 
MA5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A5 
A9A8 
A9M 
A9AC 
A9AE 
A9Bl 
A9B3 
A9B4 
A91?6 
A9B7 
A9BA 
A9BB 
A9BC 
A9BF 
A9Cl 
A9C2 
A9C4 
A9C4 

CODE 

0A 
26 22 
65 14 
85 14 
A5 22 
65 15 
85 15 
&6 14 
26 15 
A5 14 
65 07 
85 14 
90 02 
E6 15 
20 73 00 
4C 71 A9 

20 BS 1?0 
85 49 
84 4A 
A9 1?2 
20 FF AE 
A5 0E 
48 
A5 00 
1.8 
20 9E AD 
68 
2A 
20 90 AD 
00 18 
68 
10 12 

Basic 47 

LINE 

U47 

ASL A 
ROL INDEX 
ADC LINNUM 
STA LINNUM 
LOA INDEX 
ADC LINNUM+l 
STA LINNUM+l 
ASL LINNUM 
ROL LINNUM+l 
LOA LINNUfi 
ADC CHARAC 
STA LINNUM 
BCC L1't7 
INC LINIWM+l 
JSR CHROET 
JMP L31 
.END 
.LIB B4 

;IF CARRY THEN BUMP MSB 

;GET NEXT CHARACTER 
;00 ,':!GAIN 

;*~*~***********~*~**********~*********** 
;*PERFORM 'LET' FUNCTION. 
;*THE VARIABLE DEFINED IN THE 'LET' STATEMENT 
;*IS FIRST SEARCHED FOR AMONGST EXISTING 
;-BASIC VARIABLES USING THE ROUTINE AT $B08B, 
;*IF IT DOES NOT YET EXIST THEN IT IS SET UP. 
;*THE VARIABLE POINTER ADDRESS IS STORED IN 
;-LOCATIONS $49-$4A. THE ROUTINE THEN CHECKS 
;-FOR AN - SIGN (CHARACTER VALUE $B2) IF 
;*THIS IS NOT FOUND THEN A SYNTAX ERROR IS 
;-GENERATED. THE VALUE, STRING OR EXPRESSION 
;-FOLLOWING THE EQUALS SIGN IS THEN EVALUATED 
;-AND ASSIGNED TO THE CORRESPONDING VARIABLE 
;*POINTED TO BY LOCATIONS $49-$4A. THE 
;*FOLLOWING ARE THE START OF THE ROUTINES WHICH 
;*ASSIGN THE DIFFERENT VARIABLE TYPES: 
:- $A9C4 - ASSIGN INTEGER VARIABLES 
;* $A9D6 - ASSIGN FLOATING POINT VARIABLES 
;* $AA2C - ASSIGN STRINGS EXCEPT: 
;* $A9D9 - ASSIGN TI$ 
;.THE ROUTINE WHICH ASSIGNS TI$ USES A ROUTINE 
;.AT $AAID WHICH ADDS AN ASCII DIGIT TO THE 
;-CONTENTS OF FLOATING ACCUMULArOR "I, THE 
;-OIGIT IS POINTED TO BY $22,Y. 
;****~*************~******~************** 
L146 JSR L325 ;LOOK FOR VARIABLE 

STA FORPNT ;SAVE IN FOR/NEXT VARIABLE 
STY FORF'NT+l 

;CHECK FOR '=' CHARACTER 
;CHECK ON CHARACTER 

POINTERS 

LOA H$B2 
JSR L242 
LOA INTFLG 
PHA 

;SAVE NUMERIC TYPE FLAG $80=INTEGER 
;$00=FLOATING POINT 

L89 
I 

LOA VALTYP 
PHA 
JSR L256 
PL.A 
ROL A 
JSr( L312 
BNE U51 
PL.A 
8PL L238 

;SAVE TYPE FLAG $FF= STRING 
;$00=NUMERIC 
;EVALUATE EXPRESSION 

; CHECI( TYPE 
;SIRING VALUE ASSIGNMENT 

;TRANSFER FAe TO VARIABLE 

,INTEGER VnLUE ASSIGNMENT 
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LOC 

A9C4 
A9C4 
A9C7 
A9CA 
A9CC 
A9CE 
A9De 
A9Dl 
A'7D3 
A9DS 
A9D6 
A9D6 
A9D6 
A9D6 
A9D9 
A9D9 
A9D9 
A9D9 
A9DA 
A9DC 
A9DE 
A9Ee 
A9E3 
A9ES 
A9E7 
A9E9 
A9EB 
A9ED 
A9EF 
A9F2 
A9F5 
A9F7 
A9F9 
A9FC 
A9FF 
AA00 
AA02 
M03 
AA04 
AA07 
AA09 
AA0A 
AA0C 
AA0E 
AAll 
M14 
M16 
M18 
AAIA 
MiD 
AAiD 
AA1[) 
MID 
AAiF 
M22 
M24 
AA27 
M29 
AA2C 
AA2C 
M2C 

CODE 

20 IB BC 
28 BF IIH 
A9 ee 
AS 64 
91 49 
C8 
A5 65 
91 49 
6e 

4C Dt BB 

68 
At, I,A 
ce BF 
00 I,C 
20 A6 86 
C9 06 
De 3D 
A0 00 
84 61 
84 66 
81, 71 
20 10 AA 
20 E2 BA 
E6 71 
At, 71 
20 10 AA 
20 0C BC 
AA 
F0 05 
E8 
8A 
20 ED BA 
At, 71 
C8 
C0 06 
00 OF 
20 E2 BA 
20 9B BC 
A6 64 
AI, 63 
A5 65 
4C DB FF 

Bl 22 
20 80 00 
90 03 
I,C 1,8 B2 
E9 2F 
4C 7E BD 

LINE 

I 

JSR L51B ,ROUND FAC"l 
JSR LI,52 ,CHANGE TO INTEGER 
LOY U00 
LOA FACHO+2 ,GET VALUE LSB 
STA (FORPNT),Y ,AND STORE IN VARIABLE 
INY 
LOA FACHO+3 ,GET ~ALUE MSB 
STA (FORpNT),Y ,AND STORE IN VARIABLE +1 
RTS 

,FLOATING POINT VALUE ASSIGNMENT 
I 
L238 JI'IP L667 ,TRANSFER FAC"! TO VARIABLE 
; 
;ASSIGN VALUE TO STRING TI$ 
I 
US! 
U50 

L23S 

U63 

, 

pLA 
LOY FORPNT+l 
CPY UBF 
BNE U66 
JSR LI,51 
CI'IP H$66 
BNE L15B 
LOY "$00 
STY FACEXP 
STY FACSGN 
STY FBUFpT 
JSR U61 
JSR LS02 
INC FBUFF'T 
LOY FBUFf'T 
JSR U61 
JSR LS16 
TAX 
BEQ U63 
INX 
TXA 
JSR U59 
LOY FBUFPT 
INY 
CPY "$06 
BNE L235 
JSR L502 
JSR L526 
LOX FACHO+2 
LOY FACHO·~l 

LOA FACHO+3 
JI'lP L627 

;GET VARIABLE POINTER MSB 
;IS IT TU 
,NO 
,THEN DISCARD UNWANTED STRING 
,IS STRING 6 CHARACTERS LONG 
;NO THEN 'ILLEGAL QUANTITY' ERROR 
;CLEAR VARIABLE STORES 

;ADD ASCII DIGIT TO FAC "1 
;MULTIPLY FAC "1 BY 10 
;INCREMENT POINTER TO NEXT DIGIT 

;ADD ASCII DIGIT TO FAC Hl 
:COpy FAC Hl TO FAC "2 

; IS IT ZERO 

;FAC"l = FAC"1+FAC"2 
:INCREMENT DIGIT COUNTER 

; IS IT 6 DIGITS? 
;NO THEN DO NEXT DIGIT 
,FAC "1 = FAC "1 * 10 
;CONVERT FLOATING TO FIXED 
,PUT TIME IN VARIABLES 

;SET TIME 

;ADD ASCII DIGIT TO FAC Hl , 
U61 

U5B 
U57 

; 

LOA 
JSR 
Bce 
JMf' 
SSC 
JMP 

(INDEX),Y 
CIlRGOT+7 
U57 
L363 
H$2F 
L553 

;GET DIGIT 
;CHARGET CHARACTER CHECK 

;'ILLEGAL QUANTITY' ERROR 
;CHANGE FROM ASCII TO HEX 

;GET ASCII DIGIT INTO FAC "1 

,ASSIGN STRING VARIABLE 
I 



LOC 

AA2C 
AA2E 
AA30 
AA32 
AA3'o 
AA36 
AA37 
AA39 
AA3!? 
M3D 
AA3F 
AMI 
AM3 
AM5 
AA47 
AA49 
AA".B 
AA'.D 
AMF 
AA52 
AA5'o 
AA56 
AA59 
AA58 
AASD 
AASF 
AA61 
AM4 
AA66 
AM8 
AA6A 
AMC 
AA6F 
AA71 
AA73 
M75 
AA76 
M7S 
AA7A 
AA7B 
M7D 
M7F 
M00 
M80 
AA80 
M80 
M80 
M80 
M00 
• tA80 
M80 
M83 
M86 
M86 
AA86 
AA86 
M86 
M86 
Mt86 
AA86 
M86 

CODE 

At 02 
B1 64 
C5 3'0 
90 17 
00 07 
88 
81 6J, 
C5 33 
90 0E 
M 65 
C'o 2E 
90 08 
00 00 
A5 64 
CS 20 
B0 07 
AS M 
A4 65 
'oC 68 AA 
A0 00 
Bl 6'0 
20 75 B4 
A5 50 
M 51 
8S 6F 
84 70 
20 7A B6 
A9 61 
A0 00 
85 50 
8'0 51 
20 DB B6 
A0 00 
Bl 50 
91 '09 
C8 
B1 50 
91 49 
C8 
Bl S0 
91 49 
60 

20 86 AA 
'oC B5 AB 

Basic 49 

LINE 

L166 LOY "$02 ;SET STRING ADDRESS POINTER 
LOA (FACHO+2),Y ;GET STRING ADDRESS HI 
CMf' FRETOP+l COMPARE WITH STRING START 
BCC L170 IF LESS THEN STRING IN PROGRAM 
BNE L155 CHECK FOR START OF VARIABLES 
DEY 
LOA (FACHO+2),Y ;GET STRING ADDRESS LO 
CMP FRETOP ;COMPARE WITH STRING START LO 
BCC L170 ;STRING IN PROGRAM 

L155 LOY FACHO+3 ;CHECK FOR START OF VARIABLES 
CPY VARTA!?+1 
BCC L170 ;IF SMALLER, THEN IN PROGRAM 
SNE L169 ;OTHERWISE CHECK STRING LENGTH 
LOA FACHO+2 ;START OF VARS LSB 
CMP VARTAB 
BCS L169 ;IF )= THEN CHECK STRING LENGTH 

L170 LOA FACHO+2 
LOY FACHO+3 
JMP L171 ;SAVE TO VARIABLES 

L169 LOY H$00 
LOA (FACHO+2),Y 
JSR L304 ;CALCULATE STRING VECTOR 
LOA BASTMF'+5 
LOY BASTMP+6 
STA ARISGN 
STY FACOV 
JSR L430 ;BUILO STRING INTO MEMORY 
LOA "$61 
LOY HU0 

L171 SrA BASTMP+S 
STY BASTMF'+6 
JSR L436 ;CLEAN DESCRIPTOR STACK 
LOY H$00 
LOA (BASTMP+5),Y ;LENGTH 
STA (FORPNT),Y ;TO VARIABLE 
INY ;POINT TO NEXT 
LOA (BASTMP+S),Y ;LOW ADDRESS 
STA (FORPNT),Y ;TO VARIABLE 
INY ;POINT TO NEXT 
LOA (BASTMP+5),Y ;HIGH ADDRESS 
STA (FORPNT),Y ;TO VARIABLE 
RTS 

;**************************************** 
;-PERFORM 'PRINTH' COMMAND. 
;*THIS CONSISTS OF JUST A SUBROUTINE CALL 
;*TO $AA86 TO PERFORM THE 'CMD' OPERATION 
;*ANO A JUMP TO $ABB5 THE END OF THE 'INF~TH' 
;*ROUTINE, THIS RESTORES THE DEFAULT lID 
;*ANO SETS LOCATION $13 TO ZERO • 
;***~***~******************************** 
PRINTH JSR L172 ;00 CMO COMMAND 

JMP L209 ;TO INPUT" ROUTINE 
;*******~*****~*~**********~*****~******* 
;*PERFORM 'eMO' COMMAND. 
I*THE PARAMETER FOLLOWING THE 'CMO' COMMAND 
;*15 EVALUATED BY HIE ROUTINE AT $BI9E WHICH 
;*GETS A SINGLE BYTE PARAMETER, THE RESULT 
;*IS STORED IN THE X. INDEX REGISTER. THE 
:*OUTPUT DEVICE IS THEN SET USING THIS VALUE 
;*BY THE ROUTINE WITH VECTOR ADDRESS $FFC9 
I*ANO 'PRINT' PERFORMED. 
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LOC CODE LINE 

AA86 
AA06 
AA89 
AA88 
M8D 
AAge 
AA91 
AA93 
AA96 
AA97 
M9A 
AA9A 
AA9A 
AA9A 
AA9A 
AA9A 
AA9A 
AA9A 
AA9A 
AA9A 
M9A 
AA9A 
M9A 
AA9A 
AA9A 
AA9A 
AA9A 
AA9A 
M9A 
AA9A 
M9A 
M9A 
M9D 
AM0 
MA2 
MA4 
MA6 
MAO 
MM 
MAB 
MAD 
AAAF 
AABi 
MB3 
AAB5 
MI?8 
MBA 
MBe 
MSF 

2e 
Fe 
A9 
20 
e8 

9E 87 
es 
2C 
FF AE 

86 13 
2e 18 E1 
28 
4C Ae AA 

20 21 AI? 
20 79 ee 
Fe 35 
F0 4:5 
C9 A3 
F0 50 
C9 A6 
18 
Fe 4B 
C9 2C 
F0 37 
C9 38 
F0 SE 
20 9E AD 
24 00 
30 DE 
20 DD BD 
20 87 B4 

AI? 
AS 

Me2 20 21 
MCS 20 38 
MC8 D0 03 
MCA A9 00 
MCC 9D 00 02 
MCF A2 FF 
AADI A0 01 
MO:l AS 13 
MDS 00 10 
M07 A9 00 
MD9 20 47 AS 
MDC 24 13 

;**************************************** 
L172 JSR L19S ;INPUT BYTE PARAMETER 

BEQ L176 
LOA MS2C :CHARACTER VALUE FOR COMMA 
JSR L242 ;CHECK IF COMMA 

L176 PHP 
STX INPRMT ;SET CURRENT 1/0 DEVICE NUMBER 
JSR L44 :SET OUTPUT DEVICE 
PLP 
JMP L190 ;PERFORM 'PRINT' COMMAND 

:**************************************** 
:*PERFORM 'PRINT' COMMAND. 
:*THERE ARE FOUR DIFFERENT ROUTES WHICH CAN 
;*I?E TAleEN BY THE 'PRINT' ROUTINE AND THESE 
:*DEPEND ON THE CHARACTER OR COMMAND FOLLOWING 
:*THE PRINT COMMAND, THESE CAN BE ONE OF -
;*'TAB(', 'SPC(', COMMA, OR SEMICOLON. 
.*INTERESTING SUBROUTINES WITHIN THE MAIN 
:*'PRINT' ROUTINE ARE: 
:* SAAA4 TEST FOR 'TAB(', BRANCH IF FOUND 
J* $AAA8 TEST FOR 'SPC(', BRANCH IF FOUND 
:* SAAAD TEST FOR COMMA, BRANCH IF FOUND 
:* SAAB1 TEST FOR SEMICOLON, BRANCH IF FOUND 
;* $AABC PRINT NUMERAL AFTER CONVERTING TO ASCII 
;* $AAD7 PRINT CR OR CRLF 
;* SAA9A PRINT STRING 
;*IT SHOULD BE NOTED THAT THE OUTPUT DEVICE 
;*NUMBER IS STORED IN LOCATION S13. ON 
;*COMPLETION THE BUFFER IS RESET AND LOCATION 
;*$0200 IS SET TO $00, .X IS $FF AND .Y IS $01. 
:**************************************** 
L178 
U86 
U90 
L1S0 

L199 

L48 

JSR L22 
JSR CHRGOT 
I?·Et! Lite 
I?EQ L191 
CMf' II$A3 
BEQ L193 
CMP "$Ab 
CLC 
BEQ U93 
CMP IIS2C 
BEt! U82 
CMf' "$3B 
BEQ L200 
JSR L256 
BIT VALTYP 
BMI Li7e 
JSR L556 
JSR Lltlt0 
JSR L22 
JSR L201 
BNE U8b 
LOA 11$00 
STA I?UF,X 
LDX "$FF 
LOY "$01 
LOA INPRMT 
BNE L191 
LOA "$00 
JSR ue 
BIT INPRMT 

;PRINT STRING FROM Y.A. 
;GET LAST CHARACTER 
;IF ZERO DO CARRIAGE RETURN 
;EXIT TO SYNTAX ERROR 

;CHECK FOR 'TAB(' CODE 
;DO TAB 
·CHECK FOR 'SPC(' CODE 
:SET SPC FLAG 
;DO SPC 
;CHECK FOR',' 
;OUTPUT AND GET NEXT CHARACTER 
;CHECI( FOR ';' 
;GET NEXT CHARACTER ANO CONTINUE 
;EVALUATE EXPRESSION 
;FLAG 
;f'RINT STRING FROM Y.A. 
;CHANGE FAC"l TO ASCII STRING 
;SET Uf' STRING PARAMETERS 
;F'OINT TO STRING 
;OUTPUT SPACE CHARACTER 
;IF NOT END CONTINUE 

;SET INPUT BUFFER TO 
;TERMINATE WITH $00 
;SET X. TO $FF 
;SET Y. TO $01 
;GET OUTPUT DEVICE NUMBER 
;IF NOT ZERO THEN EXIT 

;CARRIAGE RETURN CHARACTER 
;OUTF'UT 
:TEST LOGICAL FILE» 



LOC CODE 

AIIDE Ie e5 
AIlEe A9 eA 
ME2 26 47 AS 
AIlES 49 FF 
AIlE 7 6. 
AIIEB 
AIlE 9 
AIIEB 
MEB 3B 
AIlE 9 29 Fe FF 
AIIEC 9B 
AIlED 3B 
AIlEE E9 eA 
AIIFe 8e FC 
AIIF2 49 FF 
AIIF4 69 fll 
AIIF6 De 16 
AAFB 
AIIF9 
MFB 
MF9 
MFB 
MFB 
AAFB 
AIIF9 
MFB 
AIIFB 
MFB 
AIIF9 
MFB 
AIIFB 
MF9 
AIIFB 
MFB 
AIIFB 
AIIFB 0B 
MF9 3B 
MFA 20 F0 FF 
MFD B4 09 
MFF 20 9B B7 
AB02 C9 29 
AB04 00 59 
AB06 2B 
AB07 90 06 
AB09 9A 
ABeA E5 09 
AB0C 90 e5 
AB0E All 
ABeF EB 
AB10 CA 
AIHI De 06 
AIH3 20 73 00 
AB16 4C 1\2 AA 
AB19 2e 3B AB 
M1C 00 F2 
ABlE 
ABlE 
ABlE 
ABlE 
ABlE 
ABlE 

Basic 

LINE 

(!,PL L17 ,IF GREATER THAN 129 NO LINE 
LOA 8I$0A ;CHARACTER FOR LINE FEED 
JSR L19 ,OUTPUT 

L17 EOR IO$FF 
L191 RTS ;EXIT 
; 
;DECIMAL TABULATOR 
, 
L192 SEC ;SET FLAG FOR GET CURSOR 

JSR L9.B ,GET CURSOR POSITION 
TYA ,PUT COLUMN 81 IN .A 
SEC 

L19'" SBC U.A ;SUBTRACT 10 
BCS L1B4 
EOR "$FF ;CHECI( NOT NEGATIVE 
MC 19$.1 ;ADD ONE 
BNE LIB3 ;JUMP INTO TAB 

;**************************************** 
;*PERFORM 'TAB(' OR 'SPC(' COMMAND. 
;*WHICH COMMAND IS PERFORMED BY THIS ROUTINE 
,*DEF'ENDS ON THE STATE OF THE CARRY FLAG, 
;*IF CARRY =1 THEN A 'TAB' AND IF CARRY 
;=0 THEN A 'SPC' COMMAND IS PERFORMED. THE 
;*ROUTINE GETS THE CURRENT CURSOR POSITION 
;*WHICH IT PLACES IN LOCATION $09 AND THEN 
;*COMPARES IT WITH THE BYTE VALUE FOLLOWING 
;*THE COMMAND. IF THE VAllIE IS LESS THAN THE 
;*POSITION THEN THE ROUTINE GETS THE NEXT 
;*CHARACTER AND EXITS. IF LARGER THEN THE 
;*ROUTINE FILLS IN THE REQUIRED NUMBER OF 
;*SPACES. THE SF'C COMMAND VARIES FROM THE 
;*TAB IN THAT IT DOES NOT DO A COMPARISON 
;*AND SUBTRACTION FROM CURRENT CURSOR 
;*POSITION. 
;**************************************** 
L193 PHP ;SAVE FLAG 

SEC 
JSR 
STY 
JSR 
CMP 
BNE 
PLF' 

LBeB 
TRMF'OS 
L4't6 
"$29 
L206 

;OET CURSOR POSITION 
;STORE IN TAB COLUMN POINTER 
;GET BYTE VALUE 
;CHECI( FOR CLOSING BRACKET 
;IF NOT THEN SYNTAX ERROR 
;RETRIEVE FLAG 
;JUMP FOR 'SPC(' 

51 

FEED 

BCC L194 
TXA 
S(!,C TRMPOS 
(!,CC L20e 
TAX 

;PUT TAB VALUE IN ACCUMULATOR 
;SUBTRACT FROM CURSOR POSITION 
;IF LESS THEN EXIT 

L183 ;PUT DIFFERENCE IN .X 
L19't INX 
L197 DEX ;DELREMENT .X FOR SPACE OUTPUT LOOP 

BNE LIB5 ;IF .X NOT ZERO THEN ANOTHER SPACE 
L200 JSR CHRGET ;GET NEXT CHARACTER 

JMP LIBe ;AND RETURN TO 'PRINT' ROUTINE 
LIB5 JSR L201 ;OUTPUT SPACE CHARACTER 

BNE L197 ;00 AGAIN 
;**************************************** 
I*PRINT STRING FROM MEMORY. 
;*THE STARTING ADDRESS OF THE STRING TO BE 
;*PRINTED IS STORED IN THE ACCUMULATOR (LOW 
;*ORDER BYTE) AND THE Y INDEX REGISTER (HIGH 
:*ORDER BYTE) PRIOR TO ENTRY OF THIS ROUTINE. 
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LOC 

AIHE 
ABlE 
ABlE 
ABlE 
AIHE 
AB21 
AB24 
AB25 
A827 
A828 
AB29 
AB28 
A82D 
A830 
AB31 
AB33 
AB35 
A838 
AB38 
AB38 
AB38 
AB38 
AB38 
A838 
AP.3S 
AS38 
AP.3D 
A83F 
AMI 
A842 
AMI, 
AM5 
AM7 
AMA 
AB4C 
AB4D 
AMD 
AB4D 
AMD 
AB4D 
AI?,1,D 
AB4D 
AMD 
AI?4D 
AB4D 
AB',D 
AI',1'D 
AI?.I, 0 
ABJ',D 
AI!J'D 
AB4F 
AB51 
AI'.53 
AB55 
A~'.57 

AB57 
ABS7 
AB57 
Af!.59 
AB51? 
AP..58 

CODE 

20 B7 
20 A6 
AA 
A0 00 
E8 
CA 
Fe 8C 
81 22 
20 47 
CB 
C9 00 
De' F3 
29 E5 
'vC 28 

A5 13 
Fe 03 
A9 20 
2C 
A9 10 
2C 
A9 3F 

84 
86 

Mel 

AA 
AS 

29 0C £1 
29 FF 
611 

A5 11 
Fe 11 
30 0', 
A0 FF 
00 0', 

AS 3F 
A4 ',e 

LINE 

; *CONSECUTIVE CHARACTERS ARE TliEN prnNTED 
;*THE OUTPUT DEVICE UNTIL A ZERO TERMINATOR 
;*BYTE IS ENCOUNTERED. 
;**************************************** 
U9B JSR L440 ;SET UP STRING PARAMETERS 
L22 JSR L451 ;DISCARD UNWANTED STRINGS 

TAX ;SET STRING LENGTH 
LOY "$00 ;INITIALISE STRING POINTER 
INX 

LIBI DEX ;DECREMENT LOOP COUNTER 
PHI U91 ;END OF STRING THEN EXIT 
LOA (INDEX>,Y ;GET STRING CHARACTER 
JSR UB ;OUTPUT A CHARACTER 
INY ;BUMP POINTER 
CMf' "$00 ;CHECK FOR CARRIAGE RETURN 
SNE UBI ;NO THEN 00 NEXT CHARACTER 
JSR U7 ;INVERT CODE WITH 'EOR "$FF' 
JMP UBI ;ANO CONTINUE WITH NEXT CHARACTER 

;**************************************** 
,*PRINT SINGLE FORMAT CHARACTER. 
;*THE FORMAT CHARACTER IS EITHER A CURSOR 
J*RIGHT OR A SPACE DEPENDING ON THE CONTENTS 
;*OF LOCATION $13, IF ZERO THEN CURSOR RIGHT 
;*OTHERWISE SPACE. 
;**************************************** 
L201 LOA INPRMT ;GET CHARACTER TYPE FLAG 

SEQ LIB9 ;BRANCH IF CURSOR RIGHT 
LOA "$20 ;SET SPACE CHARACTER 
.BYT $2C ;SKIP NEXT 

L189 LOA "$10 ;SET CURSOR RIGHT CHARACTER 
.BYT $2C ;SKIP NEXT 

L202 LOA "$3F ;SET '?' CHARACTER 
LIB JSR L619 ;OUTf'UT CHARACTER 

AND "$FF ;SfT FLAG 
RTS 

;**************************************** 
;*HANDLE BAD INPUT DATA. 
; *ERROR MESSAGES FOR • INPUT', 'GET' AND 'READ' 
;*ARE GENERATED 8Y THIS ROUTINE. ON ENTRY 
;*LOCATION $11 INDICATES THE COMMAND CALLING 
;*THIS ROUTINE, $00 = 'INPUT', $40='6ET' 
,*AND $98='READ'. 'INPUT' CAN GENERATE ONE OF 
;*TWO ERRORS, IF A FILE IS OPEN THEN A 'FILE 
;*DATA' ERROR IS GENERATED, IF FILES ARE 
;¥CLOSED THEN '?REDO FROM START' IS PRINTED 
I-ON THE OUTPUT DEVICE AND rHE CHARGET 
;*POINTERS $7A-$78 ARE LOADED WITH THE START 
;-ADDRESS OF THE PREVIOUS LINE. 
;********~*~~~*~******~*****************~ 
L19 LOA !NPFLG ;DET MESSAGE TYPE FLAG 

BEQ L196 ;00 'INPUT' 
8MI L240 ;00 'READ' 
L[)Y "$FF 
BHE L205 ;00 'GET' 

, 
;'READ' ERROR HANDLER 

[2~0 L[)A DATLIN 
LOY DATLIN+l 

~'GET' ERROR HANDLER 

;GfT CURRENT DATA LINE" LSI? 
;MSB 



LOC 

AB5B 
AI?5B 
AB5D 
AB5F 
AB62 
AP.62 
AB62 
AM2 
AB64 
AB66 
AB68 
AMB 
AB6D 
AMF 
AB72 
AP.74 
AP.76 
AB7B 
AB7A 
AP.7B 
AB7B 
AB7B 
AB7l'. 
AI?7B 
AB7B 
Al'on 
AB7B 
AB7B 
AB7B 
AB7B 
AB7B 
ABn 
Al'.n 
ABn 
AB7B 
AB7B 
flB7B 
AB7l'. 
AB7B 
AB7B 
AB7B 
Al'. 7 I? 
Al'.7l'. 
AI?7E 
Al'.80 
AI?82 
AB85 
AB88 
AB8A 
M8D 
AB8F 
AE?92 
AB94 
M96 
Ap..9a 
AB9B 
AB9D 
MA0 
ABA2 
ABA4 
ABA:> 

CODE 

85 39 
84 3A 
4C 08 AF 

AS 13 
F0 05 
A2 IB 
4C 37 A4 
A9 0C 
A0 AD 
20 IE AP. 
AS 3D 
A4 3E 
85 7A 
B4 78 
60 

20 A6 B3 
C9 23 
00 10 
20 73 00 
20 9E 87 
A9 2C 
20 FF AE 
86 13 
20 IE El 
A2 01 
A0 02 
A9 00 
aD 01 02 
A9 40 
20 0F AC 
A6 13 
00 13 
68 

LINE 

, 
L205 

L206 
, 

STA CURLIN 
STY CURLIN+l 
JMP L94 

;'INPUT' ERROR HANDLER 
I 
L196 

L204 

LOA INPRMT 
BEQ L204 
LOX 1t$18 
JMP L10 
LOA 1t$0C 
LOY UAD 
JSR L19B 
LOA OLDTXT 
LOY OLOTXT+1 
STA TXTPTR 
STY TXTPTR+l 
RTS 
.END 
.LII? l'.5 

Basic 53 

;GET CURRENT BASIC LINE It LSB 
,MSB 
;00 SYNTAX ERROR 

;GET INPUT DEVICE It 
;IF KEYBOARD THEN JUMP 
;SET ERROR MESSAGE It 
;OUTPUT ERROR MESSAGE 

;SET POINTERS TO MESSAGE 
;'REDO FROM START' 
;OUTPUT STRING 
;GET PROGRAM POINfERS LSB 
;MSl'. 
;SAVE IN CHARGET POINTERS LSB 
;MSB 

;**************************************** 
:*PERFORM 'GET' COMMAND. 
;*CHECKS ARE FIRST MADE BY THE ROUTINE TO 
;*DETERMINE THE PROGRflM MODE, DIRECT OR 
;*PROGRAM, AND WHETHER THE COMMAND IS 'GET' 
;*OR 'GETIt'. IF THE COMMAND IS 'GETIt' THEN 
;*IT INF~TS THE FILE NUMBER, CHECKS THflT A 
;*COMMA IS PRESENT AND SETS THE REQUIRED 
;*DEVICE FOR INPUT. THE INPUT BUFFER $0200 
;*15 SET UP TO ACCEPT JUST A SINGLE CHARACTER, 
;*THE BUFFER BEING FILLED WITH A NULL BYTE. 
;*THE ACCUMULATOR IS LOADED WITH $40 AND 
;*THE PROGRAM JUMPS TO THE GET CHARACTER 
;*FROM INPUT DEVICE SUBROUfINE WITHIN THE 
;*PERFORM 'READ' ROUTINE, THE ENTRY ADDRESS 
;*IS $Ae0F. THIS ROUTINE FIRST STORES THE 
;*ACCUMULATOR IN LOCATION $11 TO IDENTIFY 
;*THAT IT IS A GET COMMAND. THE CHARACTER IS 
;*THEN OBTAINED FROM THE INPUT DEVICE, THE 
;*INPUT CHARACTER BEING STORED IN $0200. 
;****************~******~**************** 
GET 

L207 

JSR L450 
CMP 1t$23 
SNE L207 
JSR CHRGET 
JSR L19~j 

LDA 1t$2C 
JSR L242 
STX INPF~MT 
JSR L179 
LOX 1t$01 
LOY 1t$02 
LOA 11$00 
Sf A BUF+l 
LDA 11$40 
JSR L219 
LOX INPRI'IT 
l'.NE U77 
RTS 

;CHECK ON PROGRAM MODE 
;CHECK FOR 'It' SIGN 
;IF NOT 'GET"' THEN JUMP 
;GET NEXT CHARACTER 
;GET BYTE VALUE 
; IS IT A COMMA 
;CHECK ON CHARACTER 
;SET INPUT DEVICE FLAG 
;GETS A CHARACTER 

;SET POINTERS FOR GET 

; SET TO ONE BYTE BUFFER INPUT 
-SET 'GET' FLAG 
;INPUT CHARACTER 
;GfT INPUT DEVICE NUMBER 
,CLOSE 1/0 CHANNELS 
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LOC 

ABA5 
MAS 
ABAS 
ABA5 
ABA5 
ABAS 
ABA5 
ABA5 
MA8 
ABAA 
ABAD 
ABAF 
ABB2 
ABB5 
AIH'.7 
,~BBA 

ABP.C 
ABBE 
A8P·F 
ABBF 
ABP·F 
ABBF 
ABBF 
ABBF 
ABBF 
ABBF 
ABBF 
ABBF 
ABBF 
ABBF 
ABP.F 
ABCI 
AP.C3 
ABC6 
ABC8 
ABCB 
MCE 
ABDI 
ABD3 
ABD6 
ABD9 
ABDB 
AP.DD 
ABE0 
ABE2 
ABE4 
AP.E7 
MEA 
ABED 
ABEF 
ABFl 
ABF3 
AP.F6 
ABF9 
ABH. 
MFD 
AC01/) 
AC03 
AC06 
AC06 
AC06 

CODE 

20 9E B7 
A9 2C 
20 FF AE 
86 13 
20 IE El 
2., CE AB 
AS 13 
20 CC FF 
A2 00 
36 13 
6e 

C9 22 
00 0B 
20 BD AE 
A9 3B 
20 FF AE 
20 21 AB 
20 A6 B3 
A9 2C 
80 FF 01 
20 F9 AB 
A5 13 
F0 00 
20 P.7 FF 
29 02 
F0 06 
20 B5 AB 
4C FS AS 
AD 00 02 
00 IE 
A5 13 
00 E3 
20 06 A9 
4C FB A8 
A5 13 
00 06 
20 45 APo 
20 3B AB 
4C 60 AS 

LINE 

;~PERFORM 'INPUT"' COMMAND. 
,*THIS GETS THE FILE NUMBER AND CHECKS FOR 
;~A FOLLOWING COMMA, SETS THE INPUT DEVICE 
;~AND JUMPS TO THE INPUT ROUTINE. HAVING 
I*PERFORMED THE INPUT THE DEVICE IS TURNED 
;~OFF AND LOCATION $13 IS SET TO ZERO. 
;**************************************** 
INPUTH JSR L195 ;INPUT BYTE PARAMETER 

LOA "$2C ;LOAD COMMA CHARACTER INTO .A 
JSR L242 ;ROUTINE TO CHECK FOR COMMA 
STX INPRMT ;SET INPUT DEVICE 
JSR L179 ;GET A CHARACTER 
JSR L212 ;PERFORM INPUT FUNCTION 

L209 LOA INPRMT ;SET INPUT DEVICE 
L177 JSR L674 ;CLEAR 1/0 CHANNELS 

LOX "$00 
STX INPRMT ;SET INPUT DEVICE TO KEYBOARD 
RTS 

;*********************~*****~************ 
;~PERFORM 'INPUT' COMMAND. 
;*THIS FIRST CHECKS FOR A QUOTATION MARK, 
;*$22, AS THE NEXT CHARACTER FOLLOWING THE 
;*'INPUT' COMMAND. IF ONE IS PRESENT THEN THE 
;*STRING WITHIN THE QUOTATION MARKS IS PRINTED 
;*ON THE OUTPUT DEVICE. THE INPUT BUFFER AT 
;*$0200 IS SET UP TO ACCEPT UP TO 80 CHARACTERS 
;*THE STATUS ST IS THEN TESTED (DERIVED FROM 
,*THE VALUE IN $13), AND THE ROUTINE BRANCHES 
;*TO THE INPUT LINE ROUTINE. 
;**************************************** 
INPUT CMP "$2'2 

BNE L212 
JSR L283 
LOA "$3B 
JSR L242 
JSR L22 

L212 JSR L450 
LOA H$2C 
STA BUF-l 

L213 JSR L216 
LDA INF'RMT 
BEQ L220 
JaR L669 
AND "$02 
BEQ L220 
JSR L209 
JMP L130 

L220 LOA ~.UF 

BNE L221 
LOA INPRMT 
PoNE L213 
JSR L131 
JMF' L218 

L216 LOA INPRMT 
P.NE L215 
JSR L202 
JSR L261 

L215 JI'IP L41 

;ARE THERE QUOTES 
-NO 
;GET STRING IN PROGRAM 
;SEMICOLON CHARACTER 
;CHECK FOR SEMICOLON 
;OUTPUT STRING 

;CHECK FOR DIRECT MODE 
;COMMA CHARACTER 
;PUT IN BUFFER START 

;PROMPT FOR INPUT 
;GET OUTPUT DEVICE 
;JUMP IF KEYBOARD 
;GET STATUS 
;CHECK FOR INPUT TIME OUT 
·YES 
;CLEAR CHANNELS AND RESET KEYBOARD 
;OFFSET TO NEXT STATEMENT 

;GET FIRST CHARACTER OF BUFFER 
;DO GET CHARACTER 
;GET DEVICE NUMBER 
;IF NOT KEYBOARD THEN JUMP 
;SCAN FOR NEXT STATEMENT 
,OFFSET TO NEXT STATEMENT 

;6ET DEVICE NUMBER 
; IF NOT f(EYBOARD 
;OUTPUT '1' CHARACTER 
;PRINT SPACE CHARACTER 

;RECEIVE LINE INPUT 
;**************************************** 
;*PERFORM 'READ' COMMAND. 
I*THIS ROUTINE IS SHARED BY BOTH 'GET' AND 



LOC CODE 

Ace6 
AC06 
AC06 
AC06 
Ace6 
AC06 
Ace6 
AC06 
Ace6 
Ace6 
Ace6 
Ace6 
Ace6 
Ace6 
Ace6 
Ace6 
Ace6 
ACe6 
Ace6 
Ace6 
ACe6 
AC96 
Ae96 
Ace6 
Ace6 
Ace6 
AC06 
Ace6 
Ace6 
AC06 
AC0l> A6 41 
AC9B A4 42 
AC0A A9 98 
Acec 2C 
AceD 
AceD 
AceD 
AceD A9 e. 
AceF 
AC0F 
AceF 
AceF 85 11 
ACll 86 43 
AC13 84 44 
AC15 20 BB Be 
AC18 85 49 
AC1A 84 4A 
AC1C A5 7A 
AC1E AI, 7B 
AC2e 85 4B 
AC22 8 /, 4C 
AC24 A6 43 
AC26 A4 4 /, 
AC28 86 7A 
AC2A 84 7~, 

AC2C 20 79 00 
AC2F De 2e 
AC31 24 11 
AC33 59 ec 
AC35 20 24 El 
AC3B 80 00 e2 

Basic 55 

LINE 

;*'INPUT', THE THRE[ DIFFERENT FUNCTIONS ARE 
;*DISTINGUISHED BY THE CONTENTS OF $11. THESE 
;*VALUES ARE: 
;* 'GET' $40 
;a 'INPUT' $0e 
;* 'READ' $9B 
;*THESE ROUTINES SCAN THE INFUT BUFFER OF DATA 
;-STATEMENTS FOR BLOCKS OF DATA. IN THE CASE 
;*OF 'GET' A BLOCK OF DATA IS DEFINED AS A 
;.SINGLE CHARACTER. FOR 'INPUT' A TERMINATING 
,*CARRIAGE RETURN DEFINES THE INPUT BLOCK, 
;.AND WITH 'REAO' THE SEPARATING COMMA OR 
;*END OF LINE MARKER FOR THE DATA STATEMENT 
,-POINTED TO BY $41-$42 DEFINES THE DATA 
, *BLOCt(. THE BLOCt: OF DATA FROM WH I CHEVER 
,-SOURCE IS THEN ASSIGNED TO THE VARIABLE IN 
;*THE COMMAND. OF THE ENTRY POINTS WITHIN 
;-THIS ROUTINE THE FOLLOWING ARE INTERESTING: 
1* $ACeD - 'INPUT' ENTRY POINT 
;* $ACeF - 'GET' ENTRY POINT 
liE $AC71 - ASSIGN STRING TO STRING VARIABLE 
;iE $ACB9 - ASSIGN NUMERAL TO NUMERIC VARIABLE 
liE $ACB8 - USED BY READ TO SCAN FOR DATA 
;* STATEMENTS 
;* $ACDF - CHECKS FOR TERMINATING ZERO AT END 
;* OF BUFFER IF NOT FOUND PRINTS 
1* 'EXTRA IGNORED' UNLESS THERE IS AN 
;* ACTIVE FILE IN WHICH CASE NO WARNING 
;* IS GIVEN 
;**************************************** 
READ LOX DATPTR ,DATA STATEMENT POINTER 

LOY DATPTR+1 
LOA "$98 ;SET 'READ' FLAG 
.BYT $2C 

; 
,'INPUT' ENTRY POINT 
, 
L221 LOA ttSe9 
; 
;'GET' ENTRY POINT 
; 
L219 STA INPFLG 

STX INPf'TR 
STY INPPTR+l 

L211 JSR L325 
STA For~PNT 

STY FORPNT+l 
LOA TXTPIR 
LOY TXTf'TR+l 
STA BASTMF' 
STY BASTMP+1 
LOX INF'PTR 
LOY INf'f'TR+l 
STX TXTPlR 
STY TXTPTR+l 
JSR CHRGOT 
BNE L225 
BIT INPFLG 
BVC L.243 
JSR L210 
STA BUF 

;SET 'INPUT' FLAG 

;STORE COMMAND FLAG 
;SET INPUT VECTORS TO DATA 
;ADDRESS POINTERS 

; LOCATE VARIA~,LE 
;SAVE LOCATION IN VARIABLE 
;POINTERS 
;GEl PROGRAM POINTERS 

;AND SAVE 

;GET DATA ADDRESS POINTERS AND 

; SAVE IN CHARGEr PROGr~AM POINlEr~s 

;GET LAST CHARACTER 
;IF NOT LINE TERMINATOR ZERO THEN 
·IS IT 'READ' OR 'GET' 
;YES 'OET' THEN JUMP 
;GET A CHARACTER 
;AND SAVE IN BUFFER 
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LOC 

AC3B 
AC30 
AC3F 
AC41 
AC43 
AC/.S 
AC47 
AC4A 
AC40 
AC4F 
ACSl 
ACS4 
ACS6 
ACS8 
ACSA 
ACSC 
ACSO 
ACSF 
AC61 
AC63 
AC65 
AC67 
AC69 
AC6B 
AC60 
AC6F 
AC71 
AC71 
AC71 
AC71 
AC72 
AC74 
AC76 
AC78 
AC7A 
AC7C 
AC70 
AC80 
AC83 
AC86 
AC89 
AC89 
AC89 
AC89 
ACeC 
AC8E 
AC91 
AC94 
AC96 
AC98 
AC9A 
AC90 
AC9F 
ACAl 
ACA3 
ACAS 
AeA7 
ACA9 
ACAB 
ACAO 
ACB0 

CODE 

A2 FF 
A0 01 
00 0C 
30 75 
AS 13 
00 03 
20 45 AB 
20 F9 AB 
86 7A 
84 78 
20 73 00 
24 00 
10 31 
24 11 
50 09 
E8 
86 7A 
A9 00 
85 07 
F0 0C 
8S 07 
C9 22 
F0 07 
A9 3A 
85 07 
A9 2C 

18 
85 08 
AS 7A 
A4 7B 
69 00 
90 01 
C8 
20 80 84 
20 E2 B7 
20 OA A9 
4C 91 AC 

20 F3 BC 
A5 0E 
20 C2 A9 
20 79 00 
F0 07 
C9 2C 
F0 03 
4C 40 AS 
A5 7A 
AI. 7B 
85 43 
B/. 4 /• 
A5 4B 
A4 '.c 
(IS 7A 
84 7B 
20 79 00 
F0 20 

LINE 

LOX II$FF 
LOY 11$01 
BNE L227 

L243 MI L239 
LDA INF'RMT 
BNE L223 
JSR L202 

L223 JSR L216 
L227 STX TXTPTR 

STY TXTPrR'-1 
L225 J5R CHRDET 

IHT VALTYP 
IWL L232 
BIT INPFLG 
BVC L222 
INX 
srx TXTPTR 
LOA "$00 
STA CHARAC 
BEQ L229 

L222 STA CHARAC 
CMF' 10$22 
BEQ L230 
LOA 1O$3A 
STA CHARAC 
LOA 1I$2C 

· · 

;SET BUFFER POINTERS 

;IF NOT TERMINATOR THEN 
;SCAN FOR DATA STATEMENT 

;GET DEVICE NUMBER 
INOT HEYBOARD 
;OllTPUT ''?' 

;OUTPUT SECOND ,~, 

;5ET CHARGET PROGRAM POINTERS 
;TO BUFFER START 

;GET NEXT CHARACTER 
;TEST FOR SrRING TYPE 
;ASSIGN NUMERAL TO NUMERIC VARIABLE 
;IS IT 'READ' OR 'GET' 
IYES 'GET' THEN JUMP 

;INCREMENT CHARGET PROGRAM POINTER LSB 
;CLEAR SEARCH CHARACTER 
;FLAG 
:JUMP TO ASSIGN STRING VARIABLE ROUTINE 

;STORE .A IN SEARCH CHARACTER FLAG 
JIS IT A QUOTES CHARACTER 
,YES THEN JlIMP 
,':' CHARACTER 
;SAVE IN SEARCH CHARACTER FLAG 
;5ET .A TO ',' CHARACTER 

;A5SIGN STRING TO STRING VARIABLE 

· L229 
L230 

L231 

, 

CLC 
STA ENOCHR 
LOA TXTF'TR 
LOY TXTF'TR+l 
AOC 11$00 
BCC L231 
INY 
JSR L1SS 
JSR L455 
.ISR U5e 
JMP L228 

;STORE .A IN SCAN OUOIES FLAG 
;GET CHARGET PROGRAM POINrERS 

;IF CARRY SET INCREMENT 
;IF $7A >$FF THEN INCREMENT 
;PROGRAM POINTER MSB IN .Y 

;SET liP STRING 
;SET PROGRAM POINTER BACK 
;ASSIGN VALUE TO STRING 
;AND CONTINUE 

;ASSIGN NUMERAL TO NUMERIC VARIABLE 

· L232 JSR L~j32 

LOA INTFLG 
JSf, LS9 

L228 JSR CHRDOT 
BEQ L236 
CMP U2C 
BEC! L23l> 
JMF' U9 

L236 LOA TXTPTR 
LOY TXTPTRH 
STA INPF"IR 
STY INPPIRH 
LOA BASTMP 
LOY BASfMP+1 
STA TXTF'TR 
STY TXTPTR+1 
.ISR CHRGOT 
BEQ L244 

;TRANSFER STRING TO FAC 111 
;GET NUMERIC TYPE 
;BRING FAC"! TO VARIABLE 

;GET LAoT CHARACTER 
;IF ZERO THEN END 
; COMPARE WITH " 
;IF COMMA THEN JUMP 
;OTHERWISE DO BAD INPUT ERROR 

;GET CHARGET PROGRAM POINTERS 

;STORE IN INPUT VECTOR 

;GET OLD BASIC POINTERS 

;ANO SIORE IN CHARGET POINTERS 

;GET LAST CHARACTER 
;AND CHECH FOR TERMINATING ZERO 
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LOC CODE LINE 

ACI?2 
ACBS 
ACB8 
ACS8 

20 FD AE 
.. C 15 AC 

ACS8 
ACB8 20 
ACB8 C8 

e6 A9 

ACBC AA 
AC8D 00 12 
ACBF A2 00 
ACCI CB 
ACC2 81 7A 
ACCI, F0 6C 
ACC6 C8 
ACC7 81 7A 
ACC9 85 3f 
ACC8 C8 
ACCC Bl 7A 
ACCE C8 
ACCf 85 
ACDI 20 
ACDI, 2. 
ACD7 AA 
ACD8 Ee 
ACDA 00 
ACDC 4C 
ACDF 

48 
FB AS 
79 0e 

83 
OC 
51 AC 

ACDF 
ACDF 
ACDF A5 .. 3 
ACEI M H 
ACE3 A6 11 
ACES 10 03 
ACE] .. C 27 A8 
ACEA A0 00 
ACEC 81 H 
ACEE F0 0S 
ACFe AS 13 
ACF2 
ACF .. 
ACF6 
ACF8 
ACFB 
ACFC 
ACFC 
ACFC 
ACFC 
ADeA 
AD0B 
ADec 
ADIC 
ADID 
ADIE 
AOIE 
AOIE 
AD1E 
ADIE 
AOIE 
AI>1E 
AOIE 
ADIE 

00 07 
A9 FC 
A0 AC 
.. C IE AB 
60 

3F 1,5 
00 
00 
3F 52 
00 
0e 

. 
J5k L296 
JMP L211 

; CIiECI( FOR COMMA 
~ANO CONTINUE 

~SCAN FOR DATA STATEMENTS 
; 
L239 

L226 

; 

./SR 
INY 
TAX 
SNE 
LDX 
INY 
LOA 
8EQ 
INY 
LOA 
STA 
INY 
LDA 
INY 
STA 
JSR 
JSR 
TAX 
CF'X 
BNE 
JMP 

L131 ;SCAN FOR NEXT STATEMENT 

L226 ;END OF LINE? 
"$00 ;SET ERROR MESSAGE FLAG 

(TXTF'TR),Y ~GET CIiARACTER FROM DATA 
L2 .. 9 ~IF 0 THEN 'OUT OF DATA' ERROR 

(TXTPTR),Y ~GET NEXT CHARACTER FROM DATA 
DATLIN ;SAVE CURRENT DATA LINE .. LSB 

(TXTPTR),V ;GET CURRENT DATA LINEN AND 

DATLIN+I 
L218 
CHRGOT 

1t$83 
L239 
L225 

;SAVE MSB 
;SCAN TO END OF STATEMENT 

,GET LAST CHARACTER 

;IS IT 'DATA' COMMAND TOKEN 
;NO THEN LOOK MORE 
~YES THEN READ DATA 

;CHECK FOR TERMINATING ZERO 
, 
L2H LDA INPF'TR 

LDY INPPTR+l 
LOX INF'FLG 
BPL L2',l 
.IMF' L72 
LOY Hue 
LOA <INF'F'TR), Y 
BEQ L2',6 
LOA INPRMT 
BNE L2',6 
LOA H$FC 
LOY "$,'C 
JMF' L198 
RTS 

;GET INPUT VECTOR POINTERS 

~COMMAND TYPE FLAG 
;IF 'READ' OR 'GET' THEN BRANCH 
,SAVE CURRENT DATA ADDRESS 
~CLEAR POINTER 

;GEl INPUT 
~IF ZERO THEN EXIT 
~ GET 110 FLAG 
~IF NOT KEYBOARD THEN END 
~SET UP ERROR MESSAGE POINTERS 
~TO ~ESSAGE 'EXTRA IGNORED' 
;OUTPUT MESSAGE 

;**************************************** 
;*ERROR MESSAGE DArA 
;**************************************** 

.BYT '?EXTRA IGNORED',CR,$00 

.BYT '?RlDO FROM START',CR,$0e 

;*********~****************************** 
;*PERFORM 'NEXT' COMMAND. 
;*THE FIRST FUNCTION OF TIiIS ROU1INE IS TO 
;*CHECK FOR ANY VARIABLE NnME FOLLOWING THE 
;*'NEXT' COMMAND, Ir TIIH<E IS NONE THEN 
;*l.OCATIONS $~9'-$',A fiRE SET TO ZERO. IF A 
; WAR I ABLE NAME FOLL.OWS TH ' NEXT' COMI'IAND TtiEN 
;*ITS LOCATION IS OBTAINED USING THE ROUTINE 
~*AT $1?eSB, THIS RETURNS THE F'OINTEI~S IN THE 
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LOC 

AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
ADIE 
ADIE 
ADIE 
AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
AOIE 
ADIE 
ADIE 
AOIE 
A020 
A022 
AD24 
A027 
AD29 
AD2B 
A02E 
A030 
11032 
A035 
AD36 
"037 
A038 
A03A 
A03B 
AD 3D 
A03F 
A040 
AOU 
11045 
AD46 
A049 
AD/,B 
A04D 
ADI,F 
A052 
A055 
A057 
A05A 
A05A 
AOSB 
A05C 
A05F 
A061 
AD64 
AD66 
A069 
A06B 
A06E 
A070 

CODE 

00 04 
A0 00 
Fe 03 
20 88 ~. 
85 49 
84 4A 
20 8A A3 
F0 05 
A2 0A 
4C 37 M 
9A 
8A 
18 
69 04 
48 
69 06 
85 2" 
68 
A0 01 
20 A2 BB 
BA 
80 09 01 
85 66 
A5 49 
M 4A 
20 67 B8 
20 00 BB 
A0 01 
20 50 ~.C 

SA 
38 
FO 09 01 
F0 17 
BO 0F 01 
85 39 
I!.O 10 01 
85 3A 
I!.O 12 01 
85 7A 
SO 11 01 

LINE 

;*ACCUMULATOR (LOW ORDER ADDRESS BYTE) AND THE 
:*Y INDEX REGISTER (HIGH ORDER ADDRESS BYTE). 
;*lHESE VALUES ARE STORED IN HIE VARIABLE 
:*POINTER $49-$4A. THE STACK IS THEN SEARCHED 
:*FOR A MATCHING 'FOR' COMMAND, IF NO VARIABLE 
:*IS SPECIFIED THEN THE LAST ENTERED 'FOR' 
:*RETURN DATA IS USED, IF THERE IS NO MATCHING 
:*RETURN 'FOR' THEN A '?NEXT WITHOUT FOR 
;*ERROR' IS GENERATED. THE STEP VALUE IN 
:*FLOATING POINT IS MOVED FROM THE STACK TO 
;*FLOATING ACCUMULATOR "1 AND ADDEO TO THE 
;*VARIABLE POINTED TO BY $49-$4A. THIS IS 
;*COMPAREO WITH THE 'TO' VALUE STORED IN THE 
:*STACK AND IF EQUAL EXITS FROM THE 'FOR -
;*NEXT' LOOP. IF NOT EQUAL THEN THE RETURN 
;*LINE NUMBER IS RESTORED IN $39-$3A AND THE 
;*CHARGET POINTERS $7A-$7B RESET FOR THE 
;*'FOR' ENTRY POINT AND A WARM START TO BASIC 
:*INITIATEO. 
;**************************************** 
NEXT BNE L247 ;OOES VARIABLE NAME FOLLOW 

LOY "$00 
~.EQ L248 

L247 JSR L325 
L248 STA FORPNT 

STY FORPNT+1 
JSR L0 
BEQ L245 
LOX U0A 

L2 /,9 JMP L10 
L245 TXS 

TXA 
CLC 
AOC U0" 
PHA 
AOC "$06 
STA INOEX+2 
PLA 
LOY "$01 
JSR L496 
TSX 
LOA 
STA 
l.OA 
l.OY 
JSR 
JSR 
LOY 
JSR 

TSX 
SEC 

BAO+9,X 
FACSGN 
FORPNT 
FORPNT+l 
L469 
L607 
10$01 
L316 

SBC BAO+9,X 
BEQ L254 
LOA BAO+15,X 
STA CURLIN 
LOA BAO+16,X 
STA CURLIN+l 
LOA I!.AO+18,X 
STA TXTF'TR 
LOA BAD+17,X 

:LOCATE VARIABLE 
;SAVE VARIABLE ADDRESS 

;SCAN STACK FOR 'FOR-NEXT' LOOP 
,FOUND IT 
;POINTER TO ERROR MESSAGE 

;OUTPUT 'NEXT WITHOUT FOR' ERROR 
JGET STACK POINTER 

:POINT TO STEP VARIABLE IN STACK 

:POINT TO 'TO' VARIABLE IN STACK 

;SET MSB MEMORY POINTER TO STACK 
;TRANSFER VAR. FROM STACK TO FACHI 
;TRANSFER STACK POINTER TO .X 
;AND GET SIGN 
:STORE IN FACHI SIGN 
:GET 'FOR-NEXT' VARIABLE POINTERS 

:FAC"1 = FACH1 + FAC"2(.A,.Y) 
;TRANSFER FACH1 TO VARIABLE 
,SET PNTR fO STACK FOR NEXT ROUTINE 
:COMPARE FAC"1 TO 'TO' VALUE IN STACK 
;POINTED TO BY VALUE IN LOCATION $24 

;GET CURRENT BASIC LINE NUMBER 
:AND SAVE LSB 

SAVE MSB 
GET LOOP RETURN ADDRESS 
AND SAVE LSB 



LOC CODE 

AD73 B5 78 
AD75 4C AE A7 
A07B 
A078 
A078 
AD78 BA 
A079 69 11 
AD7B AA 
AD7C 9A 
A07D 20 79 it 
ADB0 C9 2C 
AOB2 00 F1 
AD84 20 73 0e 
ADB7 20 24 AD 
AOBA 
ADBA 
ADBA 
AD8A 20 9£ AD 
AOBD 1B 
ADBE 24 
AOBF 3B 
AD90 24 00 
A092 30 03 
AD94 B0 03 
A096 60 
AD97 80 FD 
A099 A2 16 
AD9B 4C 37 A4 
A09E 
A09E 
AD9E 
AD9E 
(109E 
A09E 
A09E 
AD'lE 
A09E 
AD9E 
A09E 
AD9E 
AD9E 
AD'lE 
(lD9E 
AD9E 
AD9E 
A09E 
AD9E 
AD9E 
A09E 
AD9E 
A09E 
AD'iE 
AD9E 
AD'lE 
(lD9E 
,iD9E 
AD9E 
AD'/E 
AD9E 
AO'lE 
AD9F 

Basic 59 

LINE 

L2~0 
STA TXTf'TR+1 
JI'lP L99 

;AND SAVE MSB IN CHARGET POINTERS 
;OOTO BASIC CONTROL LOOP 

;~~*~*******~*~*****.******a**.~********. 
;*TYPE MISMATCH CHECK 
;****fta~*~~**.****a***~****~***~***~a**** 
L254 TXA 

AOC "$11 ;OELETE 'FOR-NEXT' FROM STACK 
TAX 
TXS 
JSR CHROOT 
CMP H$2C 
BNE L250 
JSR CHRGET 
JSR L247 

;GET LAST CHARACTER 
; IS IT A COMMA 
;NO THEN EXIT TO CONTROL LOOP 
;GET NEXT CHARACTER 
;DO NEXT 'NEXT' VARIABLE 

;*~*******~~********** ••• **~*******~***** 
;*OET TERM AND CHECK THAT IT IS NUMERIC 
;************.*~*~**********~****~~*~**** 
L253 JSR L256 ;EVALUATE TERM 
L96 CLC 

L95 
L312 

L149 
L257 
L255 

.BYT $24 
SEC 
BIT VALTYP 
SMI L257 
BCS L255 
RTS 
BCS L149 
LDX It$!6 
JMP L10 
.END 
.L1B B6 

;TE5T VARIABLE TYPE FLAG 
;Bf,ANCH IF >127 
;GO TO ERROR 

;IF CARRY SET EXIT 
;SET FLAG FOR ERROR 

;OUTPUT ERROR MESSAOE 

;******~*****************~******~******** 
;~EVALUATE EXPRESSION. 
;"1'\ LONG AND VEI(Y IMI:'OfnANT r~OUTINE WHICH 
;-PARSES ANY EXPRESSION, NUMERIC OR STRING, 
;~CHECKING FOR SYNTAX ERRORS AND EVALUATING 
;-THE lYPE OF EXPRESSION AND RESULT. THE 
;-ROUTINE EVALUATES AN EXPRESSION WHOSE STARTING 
;-ADDRESS IS POINTED TO BY THE CHARGET POINTERS 
;~$7A-$7B. SINCE THE ROUTINE INVOLVES A LOT 
;-OF STACK PROCESSING IT FIRST CHECKS THAT 
;dHERE IS SUFFICIENT SPACE (IT SHOULD BE NOTED 
;-THAT LONG ANO CUMPLEX EXPRESSIONS CAN 
;-GENERATE AN '?OUT OF MEMORY ERROR' BECAUSE OF 
;~INSUFFICIENT STACK SPACE). THE EXPRESSION 
;-TYPE IS DETERMINED AND SlORED IN LOCATION 
;-'00, A CONTENTS OF $FF=STRING EXPRESSION AND 
; '$00"NUMEfdC. A SERIES OF fWUTINES THEN 
;-EVALUATES THE EXPRESSION AND IF IT IS NUMERIC 
;~STORES THE RESULT IN FLOATING ACCUMULATOR Ul. 
;-IF IT IS A STRING EXPRESSION THEN THE STRING 
;~LENGTH IS STORED IN THE ACCUMULATOR AND THE 
;~STRINO POINTER IS IN LOCATIONS $6~ AND $65. 
;-THE FOLLOWING ARE THE ENTRY POINTS AND 
; ~FUNCTlONS OF SOME OF 1 HE 1~()IJTINE!) USED: 
;- $ADA9 - PUSH .A TO STACK ANO RUN ROUTINES 
;* $ADB8 - TEST FOR COMBINATlON OF ~~> AND 
;* STORE COOE IN $~D 
;- $ADD7 - PROCESS STRING OPERAlORS 
;* $A[20 - PUSH ARGUMENT IN FLOATING ACCUMULATOR 
;* U1 ONTO THE STACK. STACK FURMAT AS 
;- FOLLOWS: 
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LOC CODE LINE 

AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
A09E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E 
AD9E A6 7A 
ADA0 D0 02 
ADA2 C6 7B 
ADM C6 7A 
ADM A2 00 
ADrlO 2-4 
ADM -48 
ADAA 8A 
ADflB 48 
AOAC A9 01 
AOAE 20 FB A3 
ADBI 20 03 AE 
ADB4 A9 00 
ADM 85 -40 
ADBS 20 79 00 
?IDBB 38 
(,O~.C £9 81 
ADBE 90 17 
AOC0 C9 03 
AOC2 ~.0 13 
ADC', C9 01 
ADCeS 2A 
ADC7 49 01 
fll1C9 '.5 'ID 
Aoce. C5 40 

, * 1 ,* 2 ,It J 

I iii " 
lit 5 
1* 6 
1* 7 
1* 8 ,* 9 

~AD 
$FA 
OPERATION ADDRESS HI 
OPERATION ADDRESS LO 
SIGN OF VALUE IN FAC III 
VALUE IN FLOATING 
ACCUMULATOR III 

,* 10 EXPONENT OF FAC Nl 
1* 11 COMPARE FLAG (FROM LOC $-40) 
1* 12 OPERATION HIERARCHY ,It THE OPERATION ADDRESS IS OBTAINED FROM ,* THE TABLE STARTING AT $A089 THIS TABLE 
1* ALSO CONTAINS THE OPERATION HIERARCHY 
llil THEY ARE STORED AS 3 BYTES -HIERARCHY ,* IN ONE BYTE AND A TWO BYTE OPERATION 
lit ADDRESS. BYTES ONE AND TWO OF THE STACK 
lit ARE THE EVALUATION RETURN ADDRESS AND 
;It ARE A FIXED VALUE. 
;it $AE58 - PUT STACK CONTENTS INTO FLOATING 
1* ACCUMULATOR "2 AND PUT THE EXPONENT IN 
;it THE ACCUMULATOR 
;* $AE83 - EVALUATION ROUTINE CHECKS FOR ASCII 
;It NUMERIC STRINGS AND OPERATORS 
;it $AEAO - PI IN FLOATING POINT NOTATION 
Ilt $AEFl - EVALUATE EXPRESSION WITHIN PARENTHESIS 
II $AEF7 - SYNTAX ERROR IF CHARGET NOT POINT TO')' 
I lt $AEFA SYNTAX ERROR IF CHARGET NOT POINT TOl(. 
1* $AEFD - SYNTAX ERRDR IF CHARGET NOT POINT TO',' 
1* $flEFF SYNTAX ERROR AND RETURN IF READY 
;* SAF08 SYNTAX ERROR IF CHARGET DOES NOT POINT 
;* TO A BYTE IDENTICAL TO THflT IN .A. IF 
;* IT DOE5 THEN .A RETURNS WITH THE NEXT 
1* CHARACTER AFTER IT 
11.**** ••• I •• lt*****II.**I***I************ 
L256 LDX TXTPTR ;PUT CHARGET POINTER IN .X 

BNE L134 ;IF NOT ZERO. JUMP 
DEC TXTPTR+1 ;DECREMENT CHARGET MSB POINTER 

L134 DEC TXTPTR ; DECREMENT CHARGET LSB 
l.DX 11$00 
. BYT $24 

L258 PHA 

L276 
L432 

TXA 
F'HA 
LDA 
JSR 
JSR 
LOA 
STA 
.JSR 
SEC 
SP..C 
BCC 
CMF' 
~.CG 

eMF' 
r~ol. 
E[)f~ 

[or, 
CMF' 

11$01 
L6 
L277 
11$00 
~.ASTMF'+2 

CHRGOT 

UBl 
L262 
11$03 
L262 
11$01 
A 
11$01 
~.AGTMP+2 
BASTMP+2 

;PUSH TO STACK 

;CHECK STACK DEPTH 
;GET ARITHMETIC TERM 

;SET COMPARISON SYMBOL TO ZERO 
;GET LAST CHARACTER 

;SUBTRACT $B1 FROM CHARACTER VALUE 
lTO MASK OUT CHARACTERS LESS THAN $Bl 
;CHECK IF GREATER THAN 3 TO MASK OUT 
;ALL CHARACTERS EXCEPT <=) 
; IF (= SET CARRY 
;PUT CARRY IN BIT 0 
I INVERT 
,INVERT COMPARISON SYMBOl. 
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LOC CO()E LINE 

ADCD 96 61 BCC L268 ,IF < $AD THEN BRANCH 
ADCF 85 40 STA BASTMP+2 
ADD1 20 73 06 .Isr~ CHRGET ,GET NEXT CHARACTER 
1'1004 4C BB AD .IM~' L432 ;AND DO AGAIN 
ADD7 A6 4D L262 LOX BASTMP+2 ;NOTE INPUT CHARACTER -$Bl IN .A 
ADD9 00 2C BNE L297 ,IF COMPARISON SYMBOL THEN BRANCH 
ADDB B0 7B BCS L97 ;PULL OFF STACK IF FUNCTION OR STRING 
ADDD 69 07 AOC 11$07 ;CHECK TOKENS FROM + TO OR 
ADDF 90 77 BCC L97 ,PULL OFF STACI: IF NOT 
ADE! 65 0D AOC VAL TYP ITYPE FLAG $FF=STRING,$00=NUMERIC 
ADE3 00 03 BNE L260 
AOE5 4C 3D 86 .IMP L418 ;CONCATENATE IF ZERO 
ADE8 69 FF L260 ADC lUFF 
ADEA 85 22 STA INDEX 
ADEC 0A ASL A ,MULTIPLY $22 BY 3 TO 
ADED 65 22 ADC INDEX ;POINT TO OPERATOR 
ADEF A8 TAY ;I,IECTOR TABLE 
ADF0 68 L265 F'LA 
ADFI D9 80 A0 CMP $A080,Y ,GET OPERATOR PRIORITY 
ADF4 B0 67 BCS L270 ,PULL IF EQUAL 
ADF6 20 80 AD .ISR L96 ;GET TERM AND CHECK NUMERIC 
AOF9 48 L273 PHA 
ADFA 20 20 AE L274 JSR L269 ;00 PUSH 
ADFD ; 
ADFD ;NOTE: THIS IS USED TO PUT THE RETURN ADDRESS ON 
ADFD ,THE STACK WHICH WILL ENSURE AUTOMATIC RETURN TO 
ADFD ,THE NEXT INSTRUCTION AFTER DOING THE OPERATION 
ADFD 
ADFD 68 f'LA 
ADFE A4 4B LOY BASTMP ; SAVE .Y 
AE00 10 17 BF'L L272 ,GET PRIORITY CODE 
IIE02 AA TAX 
AE03 F0 56 BED L264 ;No HIERARCHY SO END OF EXPRESSION 
AE05 D0 5F BNE L278 ;F'ULL VALUE OFF STACK 
AE07 46 0D L297 LSR VALTYf' ;SHIFT VARIABLE FLAG 
AE09 8A TXA 
AE0A 2A ROL A 
AE0B A6 7A LDX TXTPTR ;PUT POINTER TO PREVIOUS CHARGET 
AE0D 00 02 BNE L263 ;CHARACTER 
IIE0F C6 7B DEC TXTF'TR+l 
AEll C6 7A L263 DEC TXTF'TR 
AE13 1'10 IB LDY hUB ,POINT TO COMPARE IN HIERARCHY TABLE 
AE15 85 40 STA I!,ASTMF'+2 ISToRE I N COMF'Ar~ I SON SYMf!.OL FLAG 
IIE17 00 D7 [>.t/[ L265 
AE19 D9 80 A0 L272 CMF' $A080,Y ;GET PRIORITY CODE 
AE1C B0 48 BCG L278 
AEIE 90 D9 BCC L273 ;Do AGAIN 
AE20 B9 82 A0 L269 LOA $A082,Y lGET OF'ERATION ADDRESS Msa 
AE23 48 F'HA ;F'USH TO STACI( 
AE24 89 81 A0 LOA $A081,Y ;GET OF'ERATION ADDRESS LSB 
AE27 48 f'HA ;F'USH TO STACI( 
AE28 20 33 AE JSR L261 ;PUT OF'ERANDS ON STACK 
AE2B A5 4D LOA BASTMF'+2 
AE2D 4C 1'19 AD JMP L258 ;RETURN TO LOOP START 
A£30 4C 00 AF L268 JMP L94 lGOTO SYNTAX ERROR ON .A ROUTINE 
AE33 1'15 66 L261 LDA FACSGN ;GET FACtll SrGN 
AE35 BE 80 A0 LDX $A000,Y JGET HIERAr~CHY 
AE38 A8 L215 TAY 
AE39 68 PLA 
AE3A 85 22 STA INDEX ,GET RElIJRN ADDRESS OFF STACI( AND 
AUC E6 22 INC INDEX ;CHANGE TO JUMP ADDRESS 
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LOC CODE LINE 

AE3E 68 PLA ;PUSH TO STACI: 
AE3F 85 23 STA INDEX+1 ;I'lSB JUMP ADDRESS 
AE~l 98 TYA 
AE42 48 PHA If'USH HIERARCHY TO STACK 
AE43 20 1B Be LUI JSR L518 ;ROUND FAC 111 
AE46 AS 65 LDA FACHO+3 ;PUSH FACll1 TO STACK 
AE48 ~8 F'HA 
AE49 AS 64 LOA FACHO+2 
AE4!?, 48 F'UA 
AE4C A5 63 LOA FACHO+1 
AE~E loB PUA 
AE4F A5 62 LOA FACHO 
AE51 48 PHA 
AES2 AS 61 LOA FACEXP ,FACtl1 EXPONENT 
AE54 48 PHA 
AESS 6C 22 00 JI'lP ($0022) ;JUMP TO OPERATION 
AE58 A0 FF L97 LOY II$FF 
AE5A 68 PLA ;GET HIERARCHY 
AE58 F0 23 L264 BEQ L271 ;1010 HIERARCHY SO END EXPRESSION 
AE5D C9 64 L270 CMP 11$64 ;15 IT A COMPARISON? 
AE5F F0 03 BEeI L267 ;YES 
AE61 20 80 AD JSR L96 ;CHECI: ON NUMERIC 
AE64 84 48 L267 STY BASTMF' ;SAVE .Y 
AE66 68 L278 PLA 
AE67 loA LSR A 
AE68 85 12 STA TANSGN ; SET CUMPARISON EVALUATION FLAG 
AEM 68 PLA 
AE6B B5 69 STA ARGEXF' ;PULL VAL. OFF STACI: AND PUT IN FACII2 
AE6D 68 PLA 
AE6E 85 6A STA ARGUO 
AE70 68 PLA 
AE71 85 6B STA ARGHO+1 
AE73 68 PLA 
AU4 85 6C STA AfWHO+2 
AU6 68 PLA 
AE77 85 60 STA ARGHO+3 
AE79 68 PLA 
AUA 85 6E STA A/WSGN ;SIGN 
AE7C 45 66 EOR FACSGN ; COMPAJ~L FACII1 SIGN WITH FACII2 SIGN 
AE7E 85 6F STA A/USGN ;AND SAVE COMF'AR I SON 
AE80 A5 61 L271 LOA FACEXP ;GET FACII1 EXPONENT 
AE82 60 RTS 
AE83 6e 0A 03 L277 JMF' ( $030A> ; GET ARITHMETIC ELEMENT LINI: VECTOR 
AE86 A9 00 LOA 11$00 
AEBEl 85 00 STA VALTYP ; SET TYPE FLAG TO NUME/UC 
AE8A 20 73 00 L259 .JSR CHRGE::1 ; GET NEXT CHAJ~ACTER 

AUlD B0 03 BCS L284 ; Br,ANCH IF ; 0/\ GREATER 
AEIlF I.C F3 BC L286 .JMP L532 ; ~'UT STJUNG INTD rAC 111 
AE92 20 13 E!,1 L284 JSf( 1-338 ; CHECI: ALPHANUMERIC 
AE9S 90 03 BCC L279 ;NO 
AE97 I.C 28 AF JMI" L29B ; SEM(CH FOR VIif, I ABLE 
AE91) C9 FF L279 eMf' II$FF ; C()Mh)I~E WITH $IT 
(IE9C 00 0F BNE L281 ;IF NOT THEN [HEel: PA/(ENTHESIS 
AE9E ;ANO EW\LUATE EXPRESSION WITHIN 111EI1 
AE9E A9 AB LD(l II$A8 ;POINT TO CONSTANT F'I LSI!. 
M:A0 A0 ,)[ L.OY II$AE ;MSB 
(lEA2 20 A2 BI!. .JSI( 1.'.96 ; TRANSI H, PI rn FAe 111 
flEAS 4C 73 00 JMF' CIiRGET ; GEl NDT CIIARAC rEJ~ 
AEMl 
,)En8 CONSTANT PI IN FLOAfING POINT 
1'1[(.8 



LOC 

AEAD 
AEA9 
AEAA 
AEAB 
AEAI: 
AEAD 
AEAF 
AEBI 
AEB3 
AEB5 
AEB7 
AElW 
AEBB 
AEBD 
AEBF 
AECI 
AEC3 
AECS 
AEC6 
AEC9 
AECC 
AECE 
AED0 
AED2 
AED4 
!'IED4 
AED4 
AED4 
AED4 
AED4 
AED4 
AED7 
AED9 
AEDB 
AEDC 
AWE 
AEE0 
AEE0 
AEEJ 
1'1££3 
AEE3 
AEn 
AEE5 
AfE7 
AEEA 
AEEC 
AEEE 
AEFI 
AEF4 
AEF7 
AEF9 
AEFA 
AEFC 
AEFD 
AEFF 
1'11'01 
AF03 
AF05 
AI-'08 
Ar0A 
1'11'00 

CODE 

82 
49 
0F 
01'1 
I'll 
C9 2E 
F0 DE 
C9 AB 
1'0 58 
C9 AA 
F0 01 
C9 22 
00 0F 
1'15 71'1 
1'14 7B 
69 00 
90 01 
C8 
20 87 B4 
4C E2 B7 
C9 1'18 
00 13 
1'10 18 
00 38 

20 BF B1 
1'15 65 
49 FF 
1'18 
1'15 64 
49 FF 

4C 91 B3 

C9 (i5 
00 03 
4C 1'4 B3 
C9 B'. 
90 03 
4C 1'17 AF 
20 FA AE 
20 9E AD 
1'19 29 
2C 
1'19 28 
21: 
1'19 2C 
1\0 00 
01 7A 
D0 03 
4C 73 00 
A') 08 
',C 37 A'. 
1'10 15 

LINE 

L281 

L283 

L214 

L288 

Basic 63 

.BYT $82,$49,$01',$01'1,$1'11 

CMf 1/$2E 
BEQ L286 
CMP 11$1'18 
BEQ L111 
CMF' II$AA 
BEQ L259 
CMP 1/$22 
e.NE L288 
LOA TXTPTR 
LOY TXTPTR+l 
ADC "$00 
BCC L214 
INY 
JSR L440 
JI'IP lI.55 
CMf' U$A8 
SNE L287 
LOY "$18 
e.NE L285 

;15 CHARACTER A 
;YES 
;15 TOI(EN A '+' 
;YES 
;15 TOI(EN A ';t' 
;YES 

,NO 
;GET CHARGET PROGRAM 

,POINTER AND INCREMENT 

;SET UP STRING POINTERS 
;SET PROGRAM POINTERS TO STRING 
;IS TOI(EN 'NOT' 

;NO 

;BRANCH ALWAYS 
;*~**************************************~ 
·.PERFORM 'NOT' OPERATION. 
;*OOES A FLOATING POINT TO INTEGER CONVERSION 
;.THEN PERFORMS A NOT ON LOCATIONS $64,$65 
;*ANO THEN REFLOATS THE VALUE INTO FACI/l. 
;~**.************************************* 
NOT JSR L452 ;CONVERT CONTENTS OF FACH1 TO INTEGER 

LOA FACHO+3 ;INTEGER MSS 
EOR H$FF ;NOT IT 
TAY ;ANO PUT IN .Y 
L.OA FACHO+2 ;THEN NOT LSB 
EOR 11$1'1' 

;INTEGER VALUE IN .1'1 LOW AND .Y HIGH 
JMP L385 ;CONVERT INTEGER TO FLOATING POINT 

, 
;00 'FN' FUNCTION 
, 
L2B7 

L289 

L292 

L294 

U55 

L296 
L242 

L94 

Ul1 

CMF' 1/$1'15 
j?NE L289 
.IMP U07 
CMf' 1/$j?,I. 
BCC L292 
JMf' l..306 
JSR L355 
J5R L256 
U)A 11$29 
.BYT $2C 
LOA 11$28 
.BYT $2C 
LDA "$2C 
LOY H$00 
CMf' (TXTPTR),Y 
BNE L94 
JMP CIIRGET 
LDX H$0B 
.IMP L10 
LOY 11$15 

; 15 IT 'FN' TO/(EN 
;NO 
;f'ERF[)RM 'FN' 
;IS IT 'SGN' TO/(EN 

;11' LESS THEN NO FUNCTION 
;SET UP FUNCTION REFERENCE 

;SCAN PAST OPEN BRAC/(ET5 
;EVALUATE EXf'RESSION ROUTINE 

;15 IT ')' 

;15 IT '(' 

; 15 IT 

;COMPARE WITH CURRENT 

;GET NEXT CHARACTER 
;SET FLAG FOR 'SYNTAX ERROR' 

·OUTF·UT EF~ROR MESSAGE 
';OFFSET FOR OPERATOR EVALUATION· 
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LaC CODE 

AF0F 68 
AF1e 68 
AFll ItC FA AD 
AF14 
AFlIt 
AF14 
AFlit 38 
AF1S AS 6', 
AF17 E9 00 
AF19 AS 65 
AF1B E9 A0 
AFID 9Eo 08 
AFIF A9 A2 
AF21 E5 64 
AF23 A9 E3 
AF2S E5 65 
AF27 60 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF28 
AF2B 
AF28 
AF2B 
AF2B 
AF28 20 Be. e·0 
AF2B 85 6', 
AF2D 84 65 
AF2F A6 '.5 
AF31 A4 '.6 
AF33 AS 00 
AF35 F0 26 
AF37 A9 00 
AF39 85 70 
AF3B 20 14 AF 
AF3E 90 Ie 
i\F 40 E0 54 
AF42 D0 18 
AF44 C0 C9 
AF46 00 14 
AF48 20 84 AF 
AF4e. 84 5E 

LINE 

L285 PLA 

, 
;CHECI( 
I 
L290 

L300 

PLA 
JI'IP L274 ;EVALUATE 

INTEGER WITHIN RANGE +-32768 

SEC 
LOA FACHO+2 
SBC "$00 
LOA FACHO+3 
SI?C II$A0 
BCC L300 
L.DA "'A2 
SBC FACHO+2 
LDA "$E3 
SI?C FACH()+3 
RTS 
.ENO 

;GET INTEGER LSB 

;GET INTEGER MSB 

,IF Of: BRANCH 
;SET INTEGER VALUE TO 
,TO CHARGET RESTORE 
;ROUTINE ADDRESS 

.LIB B7 
;*~~*******~***~***************~********* 
,*VARIABLE NAME SETUP. 

F'OINT 

;*THIS FINDS VARIABLES IN RAM AND EVALUATES 
;*NUMERIC VARIABLES AND SOME STRING VARIABLES. 
;*THE VARIABLE WHICH IS POINTED TO BY THE 
;wCHARGET POINTERS $7A,$7B IS SEARCHED FOR BY 
;*THE ROUTINE $B08B, IF IT IS NOT FOUND THEN 
;*IT IS CREATED. THE STARTING ADDRESS OF THE 
,*VARIABLE STORAGE LOCATION IS STORED IN THE 
;-ACCUMULATOR (LOW ORDER BYTE) AND THE .Y 
,*INDEX REGISTER (HIGH ORDER BYTE). THE NUMERIC 
;*VARIABLES ARE CALCULATED AND STORED IN 
,-FLOATING ACCUMULATOR Ill. STRINGS ARE NOT 
,*PROCESSED EXCEPT FOR TI$ WHICH HAS A NUMERIC 
;*EOUIVALENT. THE FOLLOWING ARE ENTRY POINTS 
;*OF SOME OF THE SUBROUTINES IN THIS MAIN 
; *ROUTINE: 
;* $AF48 READ CL.OCI( AND SET UP TI$ 
;* $AF5D - EVALUATE INTEGER VARIABLE INTO FAC"1 
;* $AF84 - EVALUATE TI INTO FAC"I 
;* $AF9A - EVALUATE ST INTO FAG»l 
;* $AFA0 - EVALUATE FL.OATING POINT VARIADLE AND 
;M PUT INTO FAC»l 
; * $flF A 7 - SET UP FUNCT ION REFEr,ENCES 
;************~*****~*~~****************** 
L298 J5R L325 ;LOCATE VARIABLE 

STA FACHO+2 ;VAIUABLE STARTING ADDRESS LSI? 
STY FACHO+3 ;MSB 
LDX VARNAM ;CURRENT VARIABLE NAME ADDRESS LSB 
LOY VARNAM+l ;M5B 
LDA VAl.TYP ;VARIABLE TYPE FLAG 
BEQ L301 ;DRANCH IF NUMERIC 
LOA "$00 ;SET ROUNDING BYTE TO 
STA FACOV ;ZERO 
J5R L290 ;CHECI( IN RANGE 
BCC L282 ;IN RANGE 
CPX "$54 ;CHECI( IF NEXT CHARACTER 'T' 
BNE L282 ;NO THEN RTS 
CPY "$1.:9 ;IS CHARACTER IUHRING) 
BNE L282 ;NO THEN RTS 
JSR L305 ;GEY TIME INTO FAC"l 
STY FACEXP-3 ;5ET TO ZERO 



BASir. 65 

LOC CODE LINE 

AHO 88 DEY 
Af4E 84 71 sn FBUFf'T ;SEl TO $FI-" 
Af50 A0 06 LOY 11$06 
Af52 84 50 STY FACEXP-4 ,SET TO $06 F@ TIt LENGTH 
Af54 A0 24 LOY "$24 ;T! TO TI$ CONSTANTS POINTER 
Af56 2& 6B BE Jsr~ L!)7" ;PRODUCE A STRING 
Af59 "C 6F B4 JMP L388 ;SETTING STRING POINTERS 
Af5C 6& L2B2 RTS 
AF5D 24 0E L30~ IHT INTFLG ;CHECt( FOR INTEGER/f POINT 
AF5F 10 00 Bf'L L299 ;Br~ANCH IF NUI"i::'" I C 
AF61 Av) 00 LOY 11$00 ;SET POINTER TO ZERO 
AF63 B1 610 LDA (fACHO+2),Y ;6ET VARIABLE LSB 
Af65 AA TAX ;F'UT IN .X 
AF66 CB INY 
AF67 B1 64 LOA (FACHO+2),Y ;GET VARIABLE MSB 
Af69 A8 TAY ,PUT IN .Y 
AF6A 8A TXA ;PUT LSB IN .A 
AF6B 4C 91 B3 JMf' L365 ;SAVE INTEGER AND CONVERT TO F F'OINT 
AF6E 20 14 AF L299 ,JSR L290 ;CHECK WITHIN RANGE 
AF71 90 20 BCC L307 ;IN RANGE 
AF73 E0 54 CPX U54 ;COMPARE WITH 'T' 
AF75 00 18 I?,NE L302 ;NO 
AF77 C0 49 CPY 11$49 ; COMPARE W I Ttl ' I' 
AF79 00 25 BNE L307 ;NO 
AF7B 20 B4 AF JSR L305 ;PUT TIME IN FACti! 
AF7E 9B TYA 
AF7F A2 A0 LOX II$A0 ; SET F'OINTERS 
AFB1 4C 'oF BC JI'IF' l557 ;AND DEAL WITH OTHER NUMERICS 
AF81r ; 
AFB4 ;EVALUATE TI, PUT IN FACIH 
AF84 ; 
AFB4 20 DE FF L305 JSR L165 ; GET TIME 
AF87 86 64 STX FACHO+2 ;PUT ,JIFFY CLOCt( CONTENTS 
AFB9 84 63 STY FACIl0+1 ; INTO FACOIl 
AF8B 85 65 STA FACHOt3 
AF8D A0 00 LOY "$00 ;sn LSB TO 0 
AFBF 84 62 STY FACHO 
AF91 60 RTS 
AF92 ; 
AF92 ;EVALUATE ST, PUT IN FACIH 
AF92 ; 
AF92 £0 53 L302 CPX 11$53 ; COMPARE WITH '5' 
AF94 00 0A BNE L307 ;NO 
AF96 C0 54 Cf'Y 11$54 ; COMF'ARE: WITH ' I' 
AF98 00 06 BNE 1.307 ;NO 
AF9A 20 B7 FF JSR L669 ;GET STATUS 
AF9D 4C 3C BC JMP L521 ;CHANGE .A TO FLOATING POINT 
AFA0 , 
AFA0 ;EVALUATE FLOATING POINT, PUT IN FACIH 
AF,)0 ; 
AFA0 A~j 64 L307 LOA FACIIO-t2 I GEl VAF(lABLE ADDRESS LSB 
f)FA2 A4 65 LOY FACHO+3 lAND MSB 
AFA'. 4C A2 BB .IMf' 1'.96 IF'lIT VAFHABLE IN FACII1 
AFAl , 
AFA7 I SET LIP FUNCTION REFERENCES 
AFA? , 
AFA7 0A 1.306 ASL A rMlJL T I r'L r .A BY 2 
AFAU I.B PHA AND PUSH TO STACK 
AUi9 riA TAX ANI) PlIT IN .X 
AFA.' 20 73 00 JSR CHI~GET GET NEXT CHARACTER 
AF(iD [0 Sf CF"X 1I$8F 
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LOC 

AFAF 
AFB! 
AFB4 
AFB7 
AFM 
AFBD 
AH.E 
AFBF 
AFCI 
AFC2 
AFC" 
AFC5 
AFC6 
AFC7 
AFCA 
AFCB 
AFCC 
AFCD 
AFCE 
AFDI 
AFD" 
AFDS 
AFD6 
AFD9 
AFDB 
AFDE 
AFE0 
AFE3 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFE6 
AFEO 
AFE9 
AFEB 
AFED 
AFF0 
AFF2 
AFF4 
AFF6 
AFF8 
AFFA 
AFFC 
AFFF 
B002 
B004 
B006 
B008 
B00A 
['.00['. 
B00D 
B00F 
B011 

CODE 

90 2i 
20 FA AE 
20 9E AD 
20 FD AE 
20 8F AD 
68 
AA 
AS 65 
"8 
A5 64 
"8 
8A 
48 
20 9E B7 
68 
A8 
8A 
48 
4C 06 AF 
20 Fa AE 
68 
A8 
89 EA 9F 
85 55 
B9 EB 9F 
85 56 
20 54 00 
4C 80 AD 

1'10 FF 
2C 
A0 00 
8 /, 0B 
20 BF Bl 
AS 64 
45 0B 
85 07 
AS 65 
45 0B 
85 08 
20 FC BB 
20 BF Bl 
A5 65 
45 0B 
25 08 
45 08 
1'18 
AS 64 
45 0B 
25 07 
45 0B 

LINE 

BCC L295 
JSR L355 
JSR L256 
JSR L296 
JSR L95 
PLA 
TAX 
LOA FACHO+J 
PHA 
LOA FACHO+2 
PIiA 
TXA 
PHA 
JSR L195 
PLA 
TAY 
TXA 
PHA 
JMP LJ11 

l295 JSR L292 
PLA 

,IF FUNCTION TIiEN EVALUATE 
,CHECK ON BRACKETS OPEN 
,GET TERA 
,CHECK ON BRACK~TS CLOSED 
,CIiECK ON STRING 

,GET .X OFF STACK 
:PUT STRING DESCRIPTOR 
;ADDRESS 
;ONTO TIiE 
;STACK 
;RESTORE .X TO 
;THE STACI( 
;GET BYTE PARAMETER INTO aX 
;SWAP LAST BYTE 
;PARAMETER FOR CURRENT 
; fWTE PARAMETER 
;AND PUT ON STACK 
;EXECUTE FUNCTION ROUTINE 

,EVALUATE TERM WITHIN BRACKETS 

TAY ,GET BYTE PARAMETER OFF STACK AND 
LJll LOA $9FEA,Y ;USE AS POINTER FOR VECTOR TO 

STA $55 :CALCULATE FUNCTION, 
LOA $9FEB,Y :STORE IN FUNCTION 
STA $56 ;JUMP VECTOR 
JSR $0054 ;EXECUTE FUNCTION 
JMP L96 ;CIiECK THAT NUMERIC 

;~********~****************************** 
;*PERFORM 'OR','AND' OPERATIONS. 
;*THIS ONE ROUTINE COVERS BOTIi LOGICAL OPERATIONS, 
,*1'1 FLAG IN LOCATION $0B DETERMINES WHICH 
;*OPERATION IS PERFORMED, $FF='OR' AND '$00' 
;*='ANO'. THE ENTRY POINT FOR 'OR' IS $AFE6 
;*AND 'AND' IS $AFE9. THE ARGUMENTS ARE STORED 
:*IN FLOATING ACCUMULATOR 111 AND FLOATING 
;*ACCUMULATOR "2, THE RESULT IS STORED IN 
;*FLOATING ACCUMULATOR tHo 
;**************************************** 
OR LOY "$1'1' ;SET FLAG FOR 'OR' OPERATION 

.BYT $2C 
FAND LOY "$00 

STY COUNTB 
JSR L452 
LOA FACHO+2 
EOR COUNTB 
Sf A CHARAC 
LOA FACHO+3 
EOR COUNTB 
STA ENDCHR 
JSR L392 
JSr( 1'.52 
LOA FACHO+J 
EOR COUNTS 
AND ENDCHR 
EOR COUNTB 
TAY 
LOA FACHO+2 
EOR COUNTB 
AND CHARAC 
EOR COUNTB 

;SET FLAG FOR 'AND' OPERATION 
:AND SAVE 
;CHANGE FLOATING TO FIXED POINT 
,GET INTEGER LSB 
;AND EXCLUSIVE OR WITH FLAG VALUE 
;STORE 
;REf'EAT FOR MSS 

;MOVE FACH2 TO FACHI 
;CONVERT FAC"1 TO INTEGER 
;GET INTEGEI~ MSS 
;EXCLUSIVE OR WITH FLAG AND 
;'AND' WITH ARGUMENT 1 MSB THEN 
;EXCLUSIVE OR WITH FLAG TO GIVE 
;DESIRED OPERATION AND STORE IN .Y 
; r<Ef'EAT ABOVE FOR LSB 



LOC 

8613 
8616 
8016 
8016 
8016 
8016 
B016 
B016 
B016 
8016 
B016 
B016 
P.016 
B016 
P.016 
8016 
B016 
8016 
B016 
8016 
B016 
8016 
B016 
B016 
P.016 
8016 
8616 
8019 
801B 
8010 
P.01F 
B021 
8023 
8025 
B027 
802A 
B02B 
B02E 
B02E 
B02E 
B02E 
B030 
P.032 
B034 
B0:U 
B0;39 
B03B 
B0.m 
B03F 
B041 
B044 
B046 
~.0/.8 

~.0/.9 

80'.A 
80'.C 
804E 
B0~-j0 

1'.052 
~.054 
B0~;6 

CODE 

~C 91 B3 

20 99 AD 
80 13 
A~ 6E 
09 7F 
25 6A 
85 6A 
A9 69 
A0 00 
20 5B BC 
AA 
4C 61 891 

A9 00 
85 00 
C6 40 
20 A6 86 
85 61 
86 62 
84 63 
A5 6C 
A4 60 
20 AA 86 
86 6C 
8 /, 60 
AA 
38 
E5 61 
F0 08 
A9 01 
90 04 
A6 61 
A9 FF 
85 66 

Basic 67 

LINE 

JAP L385 ;CHANGE TO FLOATING POINT 
;**************************************** 
;*PERFORA COMPARISONS. 
J*THIS ROUTINE IS IN TWO PARTS, NUMERIC 
I*COMPARISON5 AND STRING COMPARISONS. NUMERIC 
J*COMPARISON IS DONE BY A ROUTINE AT LOCATION 
;*$8018 WHICH USES THE VALUES SET UP IN 
,*FLOATING ACCUMULATORS Nl AND "2 BY THE 
,*NUMERIC COMPARISON AT $8C58 THE ARGUMENT 
;*IN FACH2 IS FIRST CONVERTED TO MEMORY 
;*FORMAT. THE RESULT OF THE COMPARISON IS 
,*STORED IN THE ACCUMULATOR, 0 MEANS THAT THE 
,*VALUES ARE EQUAL, 1 MEANS THAT FAC"l IS 
:*GREATER THAN FACH2, AND IFF MEANS THAT 
I*FACHI IS LESS THAN FAC"2. THE STRING 
,.COMPARISON ROUTINE STARTS AT $B02E. THE 
,.POINTER TO THE START OF STRING HI IS STORED 
;*IN $62,$63 AND STRING "2 IN $6C,$6D. rHE 
;*.X REGISTER HOLDS THE RESULT OF THE 
,.COMPARISON, .X-0 THEN STRINGS ARE EQUAL, 
;*.X=1 THEN STRING"l IS GREATER THAN STRINGH2, 
;*AND .X=$FF THEN STRING"1 IS LESS THAN 
,*STRING"2. THE FLAG SHOWING WHICH COMPARISON 
:*IS PERFORMED IS STORED IN $00, $FF= 
,*NUMERIC AND $00=STRING. 
;********************.******************* 
COMP JSR L312 ;CHECK ON COMPARISON VARIA8LE TYPE 

BCS L313 ,IF STRING BRANCH 
LOA ARGSGN ;PUT ARGUMENT IN FACH2 
ORA "$7F ,INTO MEMORY FORMAT 

, 

AND ARGHO 
STA ARGHO 
LOA "$69 
LOY 11$00 
JSR L308 
TAX 
JMP L322 

,STRING COMPARISON 
, 
L313 LOA "$00 

STA VALTYP 
DEC BASTMF·1·2 
JSR L451 
STA FACEXP 
STX FACHO 
STY FACliO+l 
LOA ARGHO+2 
LDY ARGliO+3 
JSR U56 
STX AIWHO+2 
STY ARGHO+3 
l(iX 

SEC 
SBC FACEXP 
BEQ L315 
LDA 11$01 
e·cr: L315 
LDX FACEXP 
LOA H$FF 

L315 STA FACSGM 

;SET UP MEMORY ADDRESS OF 
;ARGUMENT IN FACN2 THEN 
;COMPARE WITH CONTENTS OF FAC"l 

;PUT THE RESULT IN FAC"1 

;SET TYPE FLAG TO 
;ZERU FOR STRINGS 
;COMPARISON SYMBOL ACCUMULATOR -1 
;GET STRING POINTERS 
;5TRING LENGTH 
;STRING ADDRESS LSB 
;MSB 
;POINTER TO SECUND STRING LSB 
;MSB 
;GET SECOND STRING POINTERS 
;SECOND STRING ADDRESS LSB 
;MSB 

;COMPARE STRING LENGTHS 
;BRANCH IF EQUAL LENGTH 
;5ET FLAG FOR SECOND STRING SHORTER 
;BRANCH IF SECOND STRING SHORTER 
;SET INDEX TO FIRST STRING LENGTH 
-SET FLAG FOR FIRST STRING SHORTER 
';5ET FAC"1 SIGN TO LENGTH COMPARISON 
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LOC CODE LINE 

BeS8 A0 FF 
BiSA E8 
Bese C8 
B0SC CA 
B0SD 00 e7 
B0SF A6 66 
B061 30 iF 
Be63 18 
B064 90 ec 
Be66 81 6C 
B068 01 62 
B0M Fe EF 
B06C A2 Fr 
Be6E Be e2 
B07e A2 01 
Ben E8 
B073 8A 
Be710 2A 
B07S 25 12 
Ben Fe 02 
B079 A9 FF 
Be7B IoC 3C BC 
Be7E 
Be7E 
Be7E 
Be7E 
8e7E 
Be7E 
B07E 
~.e7E 

B07E 
Be7E 
Be7E 
~·e7E 
B07E 20 FO AE 
Be81 AA 
B082 20 90 B0 
B085 20 79 00 
P..088 00 Flo 
B08A 60 
B08B 
B08B 
B08B 
B08B 
B0813 
B0E1B 
BeSB 
B0SB 
B08P.. 
BeSB 
BeBS 
BeBI? 
e.0BI? 
B0BB 
BeBB 
BeBp.· 
He8S 
B0SB 
P..0BB 
Be8~. 
B08B 

LOY UFF 
INX ;SET LENGTH TO LENGTH+l 

L319 INY ;.Y=.Y+l BUMP MEMORY POINTER 
OEX ;.X=.X-l DECREMENT STRING LENGTH 
BNE L317 ;BRANCH IF NOT END OF STRING 
LDX FACSGN ;PUT LENGTH COMPARISON FLAG IN .X 

L322 8MI L320 ;BRANCH IF FIRST STRING SHORTER 
CLC 
BCC L320 ;BRANCH ALWAYS 

L317 LOA (ARGHO+2>,Y ;COMPARE STRINGS CHARACTER 
CMP (FACHO),Y ;BY CHARACTER 
BEQ L319 ;IF SAME GO BACK AND 00 AGAIN 
LOX M$FF ;SET FLAG IF STRING"2 > STRINGhl 
BCS L320 ;BRANCH IF "2 > "1 
LOX "$01 ;SET FLAG IF STR~~G"1 < STRING"2 

L320 INX 
TXA 
ROL A ;MULTIPLY FLAG BY 2 PLUS CARRY 
AND TANSGN ;COMPARISON EVALUATION FLAG 
BEQ L321 ;IF NO BIT MATCH THEN BRANCH 
LOA UFF 

L321 JMP LS21 ;PUT RESULT IN FAC"1 
;**************************************** 
I*PERFORM 'DIM' COMMAND. 
;*THE PRESENCE OF A VARIABLE OF THE SAME NAME 
;*IS FIRST CHECKED, USING THE ROUTINE AT 
;*$B090. IF ONE IS NOT FOUND THEN THE ROUTINE 
INSETS UP AN ARRAY WITH THE VARIABLE NAME AND 
;*NUMBER OF ELEMENTS SPECIFIED IN THE 'DIM' 
;*STATEMENT. IT CHECKS TO SEE IF CHARGET POINTS 
;*TO A COMMA AS THE NEXT CHARACTER, IF SO THEN 
;*THE ROUTINE LOOPS BACK AND REPEATS THE PROCEES 
;*FOR THE NEXT SPECIFIED ARRAY. 
;******~*************~******************* 
L323 JSR L296 ;CHECK ON COMMA FOR NEXT ARRAY 
DIM TAX 

JSR L14S 
JSR CHRGOT 
BNE L323 
R1S 

;OIMENSION VARIABLE 
;GET LAST CHARACTER 
;IF NOT END CHECK FOR 
;EXIT 

;****~*********************************** 
;*SEARCH FOR VARIABLE. 

NEXT VARIABLE 

;*THIS IMPORTANT ROUTINE IS CALLED BY MANY 
;*OTHER ROUTINES IN THE INTERPRETER. THE FIRST 
;*FUNCTION OF THE ROUTINE IS TO VALIDATE THE 
;*VARIABLE NAME, THE FIRST CHARACTER MUST BE 
;*ALPHA THOUGH THE SECOND CAN BE EITHER ALPHA 
I-OR NUMERIC, THE VARIABLE TYPE IS ALSO DETERMINED 
;*AND THE FLAG IN $0D IS BET ACCORDINGLY. IF 
;*THE VARIABLE IS NUMERIC THEN $0D ~$00 AND IF 
;*STRING THEN =$FF. THE NUMERIC TYPE FLAG IN 
;*$0E IS SET TO $00 IF FLOATING POINT AND TO 
;*$80 IF INTEGER. IF THE VARIABLE NAME IS 
;*FOLLOWED BY A LEFT BRACKET THEN THE ROUTINE 
;*BRANCHES TO $B1Dl WHICH FINDS OR MAKES AN 
;*ARRAY. THE VARIABLE NAME IS STORED IN 
;*LOCATIONS $45,$46. HAVING VERIFIED THE VARIABLE 
;*NAME AND DETERMINED ITS TYPE THE ROUTINE 
;*BEARCHES FOR THE VARIABLE IN THE SECTION OF 
;*RAM ALLOCATED. TO VARIABLE STORAGE, THIS IS 
;*IMMEDIATELY ABOVE BASIC. IF FOUND THEN IHE 
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LOC CODE LINE 

B08B 
B08B 
B08B 
B08B 
B08B 
B08B A2 00 
B08D 20 79 00 
B090 86 0C 
B092 85 45 
B094 20 79 00 
B097 20 13 B1 
1!.09A B0 03 
B09C 4C 08 AF 
B09F A2 00 
e.0Al 86 00 
B0A3 86 0E 
B0M 20 73 00 
B0A8 90 05 
B0M 20 13 B1 
B0AO 90 0B 
B0AF M 
B0B0 20 73 00 

FB B0B3 90 
B0B5 20 13 Bl 

F6 B0e.8 B0 
B0BA C9 24 
e.0BC 00 06 
B0BE A9 FF 
e·0C0 85 00 
B0C2 00 10 
B0C4 C9 25 
B0C6 00 13 
B0C8 A5 10 
B0CA 00 00 
B0CC A9 80 
B0CE 85 0E 
e.0D0 
B002 
B004 
B005 
B0D7 
B0D8 
B0DS 
B00D 
B0DE 
B0E0 
B0E2 
S0E4 
B0E7 
B0E9 
B0EB 
B0EO 
B0EF 
B0Fl 
B0F3 
1?0F5 
B0F7 
B0F9 
E'.0FB 
B0FD 
B0FF 

05 ~5 
85 45 
8A 
09 80 
AA 
20 73 00 
86 46 
38 
05 10 
E9 28 
00 03 
4C 01 B1 
A0 00 
84 10 
A5 20 
A6 2E 
86 60 
85 5F 
E4 30 
00 04 
C5 2F 
F0 22 
AS 45 
01 5F 
00 08 

,*VARIABLE ADDRESS POINTER IS RETURNED IN 
,_LOCATIONS ~5F,$60. IF THE VARIABLE IS NOT 
,*FDUND THEN THE ROUTINE BRANCliES TO fB11D 
,*WHERE A NEW BASIC VARIABLE IS CREATED. 
.****~***~******************************* 
L325 LOX "$00 ,START OF DIMENSION VARIABLE ROUTINE 

JSR CliRGOT ,GET LAST CHARACTER 
L148 STX DIMFLG ,SET 'DIM' FLAG 
L324 STA VARNAM ,STORE IN CURRENT VARIABLE NAME 

JSR CHRUOT ,GET LAST CHARACTER 
JSR L338 ,CHECK ALPHABETIC 
BCS L333 ,YES 

L389 JMP L94 ,OTHERWISE OUTPUT 'SYNTAX ERROR' 
L333 LOX "$00 

STX VALTYP 
STX INTFLG 
JSR CHRGET 
BCC L326 
JSR L338 
BCC L329 

,SET VARIABLE TYPE TO NUMERIC 
,SET NUMERIC TYPE TO FLOATING POINT 
,GET NEXT CHARACTER 

L326 TAX 
L327 JSR 

E'.CC 
JSR 
BCS 

L329 CMP 
SHE 
LOA 
STA 
BNE 

L328 CMP 
BNE 
LOA 
BNE 
LOA 
STA 
ORA 
STA 

L330 TXA 

CHRGET 
L327 
L338 
L327 
11$24 
L328 
II$FF 
VAL TYP 
1.330 
1I~25 
L331 
SUBFLG 
L389 
"$80 
IHTFLG 
VARNAM 
VARNAM 

ORA 11$80 

L331 

TAX 
JSR CHRGET 
STX VARNAM+l 
SEC 

,NUMBER? 
,CHECK ALPHABETIC 
,NO 

,SECOND LETTER OF NAME 
,GET NEXT CHARACTER 

,GET NEXT UNTIL NOT NUMBER 
,CHECK ALPHABETIC 
,NO THEN GET NEXT CHARACTER 

;15 CHARACTER '$' 
·NO 
;8ET TYPE FLAG TO 
,STRING 
,AND JUMP NEXT 
,IS CHARACTER 'X' 

,NO 
,IS INTEGER ALOWED 
,NO THEN 'SYNTAX ERROR' 
,SET NUMERIC TYPE FLAG 
;TO INTEGER 
,SET BIT 7 OF VARIABLE NAME 

;REPEAT FOR SECOND LETTER 
,OF NAME 
,GET NEXT CHARACTER 

;SAVE SECOND CHARACTER OF NAME 

ORA SUBFLG lOR CliARACTER WITIi SUBSCRIPT FLAG 
sec 11$28 ,THEN CHECK FOR 'I' CHARACTER 
BHE L332 ·NO 
JMP L352 ;SET UP ARRAY 

L332 LDY 11$00 ,SET SUBSCRIPT FLAG TO ZERO 
STY SUBFLG 
LOA VARTAB ,GET POINTER TO START OF VARIABLES LSB 
LOX VARTAB+ 1 ; MSB 

L334 STX FACEXP-l ,SAVE IN TEMP LOCATION 
L341 STA FACEXP-2 

CPX ARYTAB+l ,COMPARE WITH START OF ARRAYS 
BHE L340 ·NOT SAME 
CMP ARYTAB :COMPARE LSB 
BEU L3',2 ; JUMP IF SAI'IE 

L340 LOA VARNAM ,GET CURRENT VARIABLE NAME 
CMP IFACEXP-2),Y ,COMPARE WITH VARIABLES IN MEMORY 
BNE L336 ,FIRST CHARACTERS NOT SAME 



70 The Commodore 64 ROMs Revealed 

LOC 

IH0! 
B103 
B104 
B106 
IH0a 
B109 
B10A 
IB0C 
B10E 
B110 
B111 
B113 
B113 
1'.113 
B113 
8113 
IH13 
B113 
B113 
B113 
B113 
B115 
B117 
B1l9 
B11A 
E'.l1 C 
BllD 
BllD 
BllD 
BllO 
BllD 
BllO 
BllD 
IH10 
BllD 
BllO 
BllO 
BllD 
B110 
IHiD 
BllO 
B11D 
!H10 
1'.110 
B11D 
BllO 
B110 
!>.110 
B110 
IH10 
BllD 
B11E 
IH1F 
B121 
1>.123 
B125 
1'.127 
B128 
B12A 
~,12C 

612E 

CODE 

AS 46 
C8 
01 SF 
F0 70 
aa 
111 
AS SF 
69 97 
90 E1 
E8 
00 DC 

C9 41 
90 0S 
£9 SB 
38 
E9 AS 
60 

68 
48 
C9 2(.1 
00 05 
A9 13 
A0 BF 
60 
AS ',5 
A4 46 
C9 54 
09 I'I~, 

LINE 

LOA VARNAM+1 ;CHECK SECOND CHARACTER 
INY 
CMP (FACEXP-2>,Y 
BEQ L348 ;YES SAME 
DEY ;RESTORE .Y TO DO AGAIN 

L336 CLC 
LOA FACEXP-2 ;AOD 7 TO VARIABLE START TO 
ADC "$07 ;POINT TO NEXT VARIABLE NAME 
BCC L341 ;AND CHECK NEXT 
INX ;IF CARRY BET INCREMENT POINTER MSB 
BNE L334 ;AND DO NEXT VARIABLE 
.END 
.L1B BB 

J***r.*********~************************** 
I.CHECK IF CHARACTER IS ALPHABETIC. 
;*THE CHARACTER TO BE CHECKED IS STORED IN 
;*THE ACCUMULATOR. IF THE CHARACTER IS NOT 
;*ALPHABETIC THEN THE CARRY FLAG IS CLEARED 
;*AND IF IT IS THEN CARRY IS SET. 
;**************************************** 
L33B CMP "$41 ;IS CHARACTER 'A' OR LARGER 

BCC L280 ;BRANCH OUT WITH CARRY CLEAR IF LESS 
SBC "$5B ;IS CHARACTER GREATER THAN 'z' 
SEC 
SBC H$AS ;S£T CARRY IF IN RANGE 

L280 RTS 
;*~************************************** 
;*CREATE NEW VARIABLE. 
;.A NEW NON ARRAY VARIABLE IS SET UP BY THIS 
;*ROUTINE. IT FIRST OPENS UP THE VARIABLE 
;.STORAGE AREA BY SEVEN BYTES TO ACCOMMODATE 
;*THE NEW VARIABLE. THIS IS DONE BY MOVING 
;.THE ENTIRE CONTENTS OF THE ARRAY STORAGE 
;*AREA WHICH LIES ABOVE THAT OF THE SIMPLE 
;.VARIABLES UP SEVEN BYTES AND ALSO CHANGING 
;.THE ARRAY POINTERS (DEFINING ALL VARIABLES 
;*AT THE BEGINNING OF A F~OGRAM IMPROVES THE 
;*PROGRAM SPEED SINCE THE RELOCATION OF THE 
;*ARRAY VARIABLE STORAGE AREA IS A RELATIVELY 
;*LONG PROCESS). THE SIMPLE VARIABLE IS THEN 
;*SET UP WITH THE FIRST TWO BYTES CONTAINING 
;*TH[ VARIABLE NAME AND THE OTHER FIVE BYTES 
;-WHICH CONTAIN THE VALUE OR IN THE CASE OF 
;*A STRING VARIABLE THE LOCATION POINTERS ARE 
;*ALL SET TO ZERO. ON EXIT FROM THIS ROUTINE 
;*LOCATIONS $47,$48 CONTAIN THE STARTING 
;*(lOORESS OF THE VARIABLE VALUE Of< F'OINTEH 
;*AND LOCATIONS $5F,$60 THE START ADDRESS OF 
;nHE W1RIABLE. 
;**~***~*****~*************************** 
L342 F'LA 

PHf' 
CMF' "$2(1 
BNE L345 

L337 LOA "$13 
LOY II$BF 
RTS 

L345 LOA VARNAM 
LOY VARNAM-tl 
CMf' 11$5', 
BHE L347 

;CHECK CALLING ROUTINE ADDRESS 
;ON STACf: 
;WAS LSB $2A 
;NO 

;SET POINTER TO CONSTANT 
;TABLE 
;EXIT 

;GET CURRENT VARIABLE NAME CHAR 1 
CHAR 2 
IS CHARII1 -= 'T' 
NO 
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LOC CODE LINE 

613@ C0 C9 
6132 F0 EF 
613" C0 "9 
6136 00 03 
6138 "C 08 Af 
8136 C9 53 
6130 00 04 
613f ce 54 
1\141 fe f5 
6143 AS 2f 
6145 A4 30 
B147 85 Sf 
B149 84 60 
B148 AS 31 
B140 AI, 32 
e,14f 
6151 
B153 
B1S4 
B156 
8158 
8159 
B158 
B150 
8160 
B162 
B164 

85 SA 
84 56 
18 
69 07 
90 01 
ca 
85 58 
84 59 
20 68 A3 
A5 sa 
AI, 59 
C8 

6165 8S 2f 
B167 84 30 
8169 A0 00 
B16B AS 45 
8160 91 Sf 
B16f ca 
B170 AS 46 
Bl72 91 Sf 
e,174 A9 00 
8176 ca 
6177 91 5f 
B179 ca 
B17A 91 5f 
B17C C8 
IH70 91 5f 
B17f C8 
B180 91 SF 
B1B2 CB 
61B3 91 5F 
B185 A5 5F 
BIB7 18 
BIBB 69 02 
BIB(1 AI, 60 
BIBC 90 01 
61BE C8 
IHBF 85 47 
B191 84 48 
B193 60 
B194 
B194 
B194 
B194 
6194 
6194 

L343 
L347 

L3io'o 

L346 

L348 

L339 

CPY 
6EQ 
CPY 
e,NE 
JI'IP 
eMf' 
BNE 
CF'Y 
BEQ 
LOA 
LOY 
STA 
STY 
LOA 
LOY 
STA 
STY 
CLC 
AOC 
BCC 
INY 
STA 
STY 
JSR 
LOA 
LOY 
INY 
STA 
STY 
LOY 
LOA 
STA 
INY 
LOA 
STA 
LOA 
IN'f 
STA 
INY 
STA 
INY 
STA 
INY 
STA 
INY 
STA 
LOA 
CLC 
AOC 
LOY 
BCC 
INY 
STA 
STY 
RTS 

0I$C9 
L337 
11$49 
L347 
L94 
011$53 
L344 
11$54 
L343 
ARYTAB 
ARYTAB+l 
F~ICEXf'-2 
FACEXP-l 
STRENO 
STRENO+l 
BASTMF'+1S 
BASTI'IP+16 

11$07 
L346 

BASTI1P+13 
BASTI'IP+14 
L1 
BASTMP+l3 
BASTMP+14 

ARYTAB 
ARYTAB+1 

;IS CHARII2 'I~' 
;YES 
,IS CHARII2 'I' 
-NO 
• ,OUTPUT 'SYNTAX ERROR' 
;IS CHARII1 = 's' 

;NO 
-IS CHAR 112 = 'T' 
;YES, OUTPUT 'SYNTAX ERROR' 

;GET POINTER TO STARY OF 
,ARRAYS 
;ANO SAVE IN TEMPORARY LOCATION TO 
,GIVE OLD BLOCK START 
;GET POINTER TO END 
;OF ARRAYS 
;AND SAVE IN TEMPORARY LOCATION TO 
;GIVE OLD BLOCK START +1 

,ADD 7 TO GET NEW VARIABLE 

;IF CARRY SET INCREMENT MSB 
;THEN SAVE IN NEW POINTER 

;TO GIVE NEW BLOCK END 
;OPEN UP I'IEMORY USING ABOVE 
,THEN SAVE NEW 
,START OF 
;ARRAYS POINTER 
;PLUS ONE 

PARS. 

11$00 ;SET INDEX POINTER TO ZERO 
VARNAM ;GET FIRST CHARACTER OF VARIABLE NAME 
(FACEXP-2),Y ;AND SAVE IN OPENED UP VARIABLE 

;STORAGE AREA 
VARNAI'I+l ,SECOND CHARACTER OF VARIABLE NAME 
(FACEXP-2),Y ;AND SAVE 
~$00 ;THEN SET THE NEXT FIVE BYTES TO 

;ZERO FOR STORAGE OF THE VALUE 
(FACEXP-2),Y 

(FACEXP-2),Y 

(fACEXF'-2), Y 

(FACEXP-2),Y 

(FACEXF'-2). Y 
FACEXP-2 ;SET OLD BLOCK START TO 

11$02 
FACEXF'-l 
L339 

VARPNT 
VARPNT+l 

;OLD BLOCK START PLUS 2 

;AND STORE IN POINTER TO ARRAY 
;VARIABLE 

;**~~~*~~**~****~**~**********~**~*****~~ 
;*SET UP ARRAY POINTER. 
;*SPACE WITHIN THE ARRAY STORAGE AREA IS 
;-ALLOCATED BY THIS ROUTINE fOR THE ARRAY 
;*POINTERS. TO DO THIS THE NUMBER OF ARRAY 
;*SUBSCRIPTS STORED IN $0B IS MULTIPLIED BY 
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LOC 

B194 
B194 
B19~ 
BI94 
B19~ 
B194 
B196 
B197 
B199 
B19B 
B190 
B19F 
BIA0 
BIA2 
BIM 
BlAS 
BIA5 
BIAS 
BIA5 
BIA6 
BIA7 
B1AS 
BIA9 
BIM 
BIM 
BIAA 
BIAA 
BIM 
BIAO 
BIAF 
B1Bl 
BIB2 
BIB2 
Bll!·2 
BIB2 
BIB2 
BIB2 
I!. 1 I!. 2 
BIB2 
IH~.2 

1!.1BS 
BIB8 
BIBB 
I!.lBO 
BIBF 
BICl 
BlC3 
BIC5 
BIC7 
BIC9 
BICC 
BICE 
BIDl 
BlDl 
BIDI 
BIDl 
BIDl 
BIDl 
B101 
f'.lDl 
BID1 

CODE 

AS 0B 
0A 
69 05 
65 SF 
At, 60 
90 01 
C8 
8S 58 
84 59 
60 

9& 
80 
0& 
00 
00 

20 BF B1 
AS 64 
At, 65 
60 

20 73 00 
20 9E AD 
20 80 AD 
A5 66 
30 00 
A5 61 
C9 90 
90 09 
A9 A5 
A0 Bl 
20 5f'. BC 
D0 7A 
4C 9B BC 

LINE 

,*TWO AND THEN INCREMENTED BY FIVE AND THIS 
J~VALUE STORED IN LOCATIONS G58,f59. IT IS 
,*USED BY THE RJUTINE AT $B101 TO SET UP 
,IIAN ARRAY. 
,***11*****11****************************** 
L349 LOA COUNTB ,GET NUMBER OF 'DIM' ELEMENTS 

ASL A ,MULTIPLY BY TWO 
ADC "$05 ,ANO ADD FIVE 
ADC FACEXP-2 ;ADD TO $SF AND $60 
LOY FACEXP-l 
BCC L362 
INY 

L362 STA BASTMP+13 JAND STORE IN RESULT POINTER 
STY BASTMP+14 
RTS 

,******************11***********1111*******11 
;*-32768 IN FLOATING POINT FORMAT 
,***************************************11 

.BYT $90,$80,$00,$00,$00 

,**************************************** 
,*CONVERT FLOATING POINT NUMBER TO INTEGER 
;*ANO PUT IN .A,.Y REGISTERS. 
,**************************************** 
FTOI JSR L"52 

LOA FACHO+2 
LOY FACHO+3 
RTS 

;**************************************** 
,*EVALUATE INTEGER EXPRESSION. 
;*THIS TAKES AN EXPRESSION FROM BASIC AND 
,*EVALUATES IT. IF THE RESULT IS LESS THAN 
;*32768 IT IS CONVERTED INTO A TWO BYTE 
;*NUMBER WHICH IS STORED IN LOCATIONS $64 
;*AND $65 OF FAC"1. 
;~*~**~*******~******~******************* 
L350 JSR CHRGET 

JSR L256 
U53 JSR L96 

LOA FACSGN 
BMI L153 

L~52 LOA FACEXP 
CMf' "$90 
BCC U51 
LDA II$A5 
LOY IUB 1 
JSR U08 

U53 BNE L363 
U51 .HlP L526 

;GET NEXT CHARACTER 
,EVALUATE EXf'RESSION 

;CHECK IF NUMERIC 
;GET SIGN BYTE 
;IF NEGATIVE THEN 'ILLEGAL QUANTITY' 

;GET EXPONENT 
;IS IT GREATER THAN 32768 
;NO 
;POINT TO CONSTANT -32768 

;COMPARE FAC"1 WITH -32768 
;IF NOT, 'ILLEGAL QUANTITY ERROR' 
;CHANGE FLOATING POINT TO INTEGER 

;**~~**~~***~***************~************ 
;-FINO OR MAKE AN ARRAY. 
;-THIS IS A LONG AND COMPLEX ROUTINE WHICH IS 
;-PRINCIPALLY CALLED BY THE ROUTINE AT $B088. 
;-THIS FIRST CHECKS FOR THE EXISTENCE OF THE 
;.ARRAY VARIABLE AND OBTAINS ITS SUBSCRIPT(S). 
,.EACH SUBSCRIPT IS STORED ON THE STACK AS FOUR 
;*BYTfS. THE FIRST TWO ARE THE NAME FLAGS AND 
;MTHE LAST TWO THE SUBSCRIPT VALUE (THIS IS 
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LOC CODE LINE 

BIDl 
BI0l 
B1Dl 
BI0l 
BIDl 
BI01 
B1Dl 
BI01 
IHOI 
BI01 
BI01 
BIOl 
BIOl 
BI0l 
BI03 
BI05 

AS 0C 
05 0E 
1,8 

BI06 A5 00 
B108 1,8 
BI09 A0 00 
BlOB 98 
BlOC 1,8 
SlDD A5 1,6 
BI0F 1,8 
BIEe A5 1,5 
BIE2 1,8 
BIE3 20 B2 Bl 

68 BIE6 
BIE7 
BIE9 

85 1,5 
68 

BIEA 85 1,6 
BIEC 68 
BlED A8 
B1EE SA 
BIEF e.D 02 01 
BIF2 1,8 
I!.lF3 SO 01 01 
BIF6 1,8 
B1F7 A5 64 
B1F9 90 02 01 
BIFC 
BIFE 
e·201 
B202 
B205 
B207 
B209 
B20B 
e.20E 
B20F 
1!.211 
B212 
B211, 
B216 
e.218 
E'.21A 
B21C 
B21E 
e.220 
e.222 
1!.22" 
B226 

A5 65 
90 01 01 
C8 
20 79 00 
C9 2C 
F0 02 
81, 0S 
20 F7 AE 
68 
85 00 
68 
85 0E 
29 7F 
85 0C 
A6 2F 
A5 30 
86 SF 
85 60 
C5 32 
00 04 
(" 31 
F0 39 

I*CONVERTED FROM FLOATING POINT TO INTEGER BY 
I*THE ROUTINE AT $BIB2). THIS IS USED TO 
,*CALCULATE THE ARRAY ELEMENT ADDRESS USING 
I*THE COMPUTE ARRAY SUBSCRIPT SIZE ROUTINE AT 
;*$B3"C, WHICH RETURNS THE SUBSCRIPT SIZE IN 
I*THE .X (LOW) AND .Y (HIGH) INDEX REGISTERS. 
I*THE ARRAY ELEMENT ADDRESS IS RETURNED STORED 
,EIN $1,7,$48. IF THE ARRAY IS NOT FOUND THEN 
I*SUBROUTINE $B261 SETS UP AN ARRAY USING A 
,*DEFAULT ARRAY 'DIM' VALUE OF 10. THE FIRST 
,*ARRAY ELEMENT ADDRESS FOR THE NEW ARRAY IS 
,*RETURNEO IN $1,7,$"8. 
.**** ••• ***.***************************** 
(352 LOA OIMFLG ;DEFAULT 'DIM' FLAG 

ORA INTFLG ,OR'EO WITH THE NUMERIC TYPE fLAG 
PHA ;AND PUSHED ONTO THE STACK 
LDA VALTYP ;GET VARIAI!.LE TYPE FLAG 
PHA ,AND PUSH TO STACK 
LDY "$00 ,PUSH A ZERO ONTO STACK 

L335 TYA 

L351, 

f'HA 
LOA VARNAM+l 
F'HA 
LOA VARNAM 
F'HA 
JSR L350 
F'LA 
STA VARNAM 
F'LA 
STA VARNAM+l 
F'LA 
TAY 
TSX 
LOA BAO+2,X 
F'Hi' 
LilA I?AD+l, X 
f"HA 
LilA 
STA 
LOA 
STA 
INY 
.)SI~ 

eMP 
e·EQ 
STY 
.JSR 
F'LA 
STi' 
F'LA 
STA 
AND 
STA 
LOX 
LOA 
STX 
Sf A 
CMP 
SNE 
CPX 
BEQ 

FACHO+2 
BAD+2,X 
FACHO+3 
BAD+l,X 

CHRGOT 
"$2C 
L335 
COUNTS 
L291, 

VALTYP 

INTFLG 
"$7F 
OIMFLG 
ARYTAB 
ARYTAB+l 
FACEXP-2 
FACEXP-l 
5TRENO+l 
L360 
STRENO 
L359 

,GET fIRST CHARACTER IN VARIABLE NAME 
;AND PUSH TO STACK 
lSECONO CHARACTER OF VARIABLE NAME 

,EVALUATE INTEGER EXPRESSION 

;GET SECOND CHARACTER OF VARIABLE 
;NAME AND 
;fIRST CHARACTER 

,PUT ZERO IN .Y REGISTER 
;TRANSfER STACK POINTER TO .X 
lGET fLAG "1 AND PUSH TO 
; TOP OF ST ACf( 
;6ET fLAG "2 AND PUSH 
;TO TOP Of STACf( 
;6ET INTEGER LSe. VALUE AND 
; REF'LACE fLAG "1 
lGET INTEGER MSB VALUE AND 
;REF'LACE FLAG 112 
;INCREMENT .Y (SUe.SCRIPT POINTER) 
;GET LAST CHARACTER 
,IS IT A COMMA 
;YES 
,STORE .Y IN SUBSCRIPT POINTER 
;CHECK IF BRACKETS CLOSED 

lGET BACK VARIABLE TYPE FLAG 

;GET BACK NUMERIC TYPE FLAG 
lAND WITH $7F THEN 
;STORE IN DEfAULT 'DIM' fLAG 
IGET POINTER TO START OF ARRAYS 

lAND STORE IN TEMPORARY LOCATION 

;CHECK fOR TOP OF VARIABLES MSB 
ILESS 
,CHECK FOR TOP OF VARIABLES LSB 
;GOTO ARRAY NOT FOUND ROUTINE 
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LOC COOE LINE 

8228 Ae ee 
822A Bl 5F 
822C C8 
B220 C5 ~S 
822F De e6 
B231 AS 46 
8233 01 5F 
8235 Fe 16 
B237 C8 
B238 Bl 5F 
B23A 18 
823B 65 5F 
8230 AA 
B23E C8 
.823F Bl SF 
B2101 65 61t 
B2~3 90 07 
B245 A2 12 
B247 2C 
B2~8 A2 0E 
B2~A ~C 37 At, 
B2100 A2 13 
B2~F A5 ItC 
B251 00 F7 
8253 2e 94 Bl 
B256 A5 0B 
B258 A0 04 
B25A 01 SF 
B25C De E7 
B25E ~C EA B2 
B261 
8261 
B261 
8261 20 9~ 81 
B264 20 08 At, 
8267 A0 ee 
B269 84 72 
B26B A2 05 
8260 A5 4S 
826F 91 5F 
B271 10 01 
8273 CA 
8274 C8 
8275 A5 46 
8277 91 SF 
B279 10 e2 
827B CA 
B27C CA 
B270 86 71 
827F A5 0B 
B281 C8 
8282 CB 
B283 C8 
e.28~ 91 5F 
B286 A2 08 
e·288 A9 00 
B28A 2', 0C 
B28C 50 08 
B2BE 68 
e.:!BF 18 
8290 69 01 

L360 LOY "see ,INITIALISE POINTER TO ZERO 
LOA (fACEXP-2),Y ,GET VARIABLE NAME FROM LISTING AND 
INY 
CMf VARNAM ,CORPARE WITH SOUGHT NAME 
8NE L356 ,NO MATCH ON FIRST CHARACTER 
LOA VARNAM+! ,COMPARE SECOND CHARACTER 
CMP (FACEXP-2),Y 
BEQ L361 ,VARIABLE FOUND 

L356 INY 
LOA (FACEXP-2),Y ,GET FIELD LENGTH 
CLC 
ADC FACEXP-2 J AND ADD TO POINTERS 
TAX 
INY 
LOA (FAC~XP-2),Y ,REPEAT FOR MS8 
ADC FACEXP-l 
8CC L354 ;CONTINUE SEARCHING 

L358 LOX "$12 ,'BAD SUBSCRIPT' ERROR POINTER 
.BYT 62C 

L363 LOX "$0E ,'ILLEGAL QUANTITY' ERROR POINTER 
L167 JMP Ll1 ,PRINT ERROR MESSAGE 
L361 LOX "$13 ,'REDIM'D ARRAY' ERROR POINTER 

LOA DIMFLG ;GET 'DIM' SUBSCRIPT FLAG 
BNE L167 ,IF NOT ZERO THEN ERROR MESSAGE 
JSR L349 ;ARRAY POINTER SUBROUTINE 
LOA COUNTB ;GET NUMBER OF SUBSCRIPTS 
LOY "$04 
CMf (fACEXP-2),Y ,COMPARE WITH 'DIM' VALUE 
BNE L358 ;NO THEN 'BAD SUBSCRIPT' ERROR 
JMP L372 ;SEARCH FOR ELEMENT , 

,ARRAY VARIABLE NOT FOUND THEN SET UP (DIM=le> 
, 
L359 JSR L349 ,SET UP ARRAY POINTER 

JSR L92 ,CHECK ON FREE MEMORY 
LOY "$Ie 
STY FBUFPT+l ,SET TO ZERO 
LOX "&05 ;SET DEFAULT LENGTH 
LOA VARNAM IGET FIRST CHARACTER OF NAME 
STA (FACEXP-2),Y lAND PUT IN ARRAY STORAGE 
BPL L357 ,NOT INTEGER 
OEX ;DECREMENT LENGTH POINTER 

L357 INY 
LOA VARNAM+ 1 ; GET SECOND CliARACTER OF NAME 
STA (FACEXP-2),Y ;PUT IN ARRAY STORAGE 
BF'L L365 
DEX 
DEX 

L365 STX FBUFPT ;SET VARIABLE LENGTH 
LOA CDUNTB ,GET SUBSCRIPT NUMBER 
INY 
INY ,BUMP POINTER BY THREE LOCATIONS 
INY 
STA (FACEXP-2),Y ;AND SAVE 

L366 LDX "COUNTB ;SET X TO 11, DEFAULT 'DIM' VALUES 
Ll>A "$00 
BIT DIMFLG 
BVC L369 ;TEST IF DIMENSIONS DEFINED 
PLA ;GET DIMENSION FROM STACK 
CtC 
ADC N$01 ,AND ADD ONE 



LOC 

B292 
8293 
B29~ 
B296 
B297 
8299 
B29A 
B298 
B290 
B2A0 
B2A2 
B2A4 
B2A6 
B2AB 
B2AA 
B2AC 
B2AE 
B2B0 
B2B1 
~2B2 
B2f.~ 
B2B6 
B2B7 
B2B9 
B2f.C 
B2BE 
B2C0 
B2C2 
B2C~ 
B2C6 
B2C8 
B2C9 
f.2CB 
f.2CD 
B2CF 
['.201 
B203 
B205 
B206 
B2D8 
B20A 
f.2DC 
B2DE 
B2E0 
B2E1 
B2E3 
B2E5 
B2E7 
B2E9 
B2E9 
B2E9 
B2E9 
f.2EA 
B2EC 
B2EE 
B2F0 
B2F2 
B2F4 
B2F5 
B2F6 
B2F7 

CODE 

AA 
68 
69 00 
C8 
91 5F 
CB 
BA 
91 5F 
20 ~C 83 
86 71 
85 72 
A4 22 
C6 08 
00 DC 
65 59 
B0 50 
B5 59 
A8 
8A 
65 58 
90 03 
C8 
Fe 52 
20 08 A4 
85 31 
84 32 
A9 00 
E6 72 
A4 71 
F0 05 
88 
91 58 
00 Ff. 
C6 59 
C6 72 
00 F5 
E6 59 
38 
A5 31 
E5 5F 
A0 02 
91 5F 
A5 32 
CO 
E5 60 
91 5F 
A5 0C 
De 62 

C8 
B1 5F 
85 eB 
A9 00 
85 71 
85 72 
CO 
68 
AA 
85 64 

LINE 

L369 

L367 

L371 

L373 

TAX 
PLA 
ADC 
INY 
STA 
INY 
TXA 
STA 
JSR 
STX 
STA 
LDY 
DEC 
BNE 
AOC 
BCS 
STA 
TAY 
TXA 
ADC 
BCC 
INY 
BED 
JSR 
STA 
STY 
LOA 
INC 
LOY 
BEQ 
DEY 
STA 
BNE 
DEC 
DEC 
BNE 
INC 
SEC 
LOA 
SBC 
LOY 
STA 
LOA 
INY 
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~$00 ;ADD CARRY IF OVER 255 

(FACEXP-2),Y ,SAVE MSS 

(FACEXP-2),Y ;SAVE LSB 
L374 ;COMPUTE ARRAY SIZE TO GET FREE MEM. 
F8UFPT ISAVE VARIABLE END POINTER LSB 
FBUFf'T + 1 ,MSB 
INDEX 
COUNTB 
L366 
BASTMP+H 
L376 
BASTI'IP+1~ 

BASTMP+13 
L367 

L376 
L92 
STREND 
STREND+1 
11$00 
FBUFPT+1 
FBUFf'T 
L373 

;DECREMENT NUMBER OF SUBSCRIPTS 
lAND REPEAT IF FURTHER DIMENSIONS 
;AOD FIELD LENGTH TO START ADDRESS 
;'OUT OF MEMORY' ERROR 
IOTHERWISE STOf,E 

IADD Lse OF FIELD LENGTH 
I TO START ADDRESS LSB 

I'OUT OF MEMORY' ERROR 
ICHECK ON FREE MEMORY SPACE 

15ET POINTER TO END OF ARRAYS 

;FILL ARRAY WITH ZEROS 

;WITH FIELD LENGTH VALUE AS POINTER 

(BASTMP+13),Y ;AND STORE IN ARRAY AREA 
L371 100 AGAIN UNTIL .Y=e 
BASTMP+14 ;DEC MSS OF START ADDRESS + LENGTH 
FBUFf'T+1 ;DECREMENT LENGTH MSB 
L371 ;CUNTINUE UNTIL END OF ARRAY 
BASTMP+14 IRESTORE ADDRESS + LENGTH ADDRESS MSB 

STREND ;GET POINTER TO END OF ARRAYS LSB 
FACEXP-2 ;SUBTRACT FROM TEMPORARY 
11$02 
(FACEXP-2),Y ;SAVE IN ARRAY LENGTH LOW 
STREND+1 ;REPEAT FOR LSB 

5~.C FACEXP-l 
STA (FACEXP-2),Y ;SAVE IN ARRAY LENGTH HIGH 
LDA DIMFLG ;GET 'DIM' FLAG 
BNE L381 ;IF NOT ZERO THEN END 

FIND ELEMENT 

L372 

L364 

INY 
LDA 
STA 
LOA 
STA 
STA 
INY 
PLA 
TAX 
Sf A 

(FACEXP-2),Y ;GET NUMBER OF DI~ENSIONS 
COUNTB ;AND SAVE 
11$00 ;CLEAR VARIABLE END POINTERS 
FBUFPT 
Ff.UFf'T+1 

FACHO+2 

GET INDEX FROM STACK 
THEN STORE IN .X AND 
MEMORY 
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LOC CODE LINE 

B2F9 68 
B2FA 
B2FC 
B2FE 
B300 
B302 
B303 
1.'.30 It 
B306 
8308 
e.30B 
B30£ 
B30E 
1.'.30E 

El5 65 
01 SF 
90 0E 
00 06 
C8 
8A 
01 SF 
90 07 
4C It5 82 
4C 35 A4 

B30E C8 
B30F A5 72 
B311 05 71 
8313 18 
B31't F0 0A 
8316 20 ItC B3 
B319 8A 
831A 65 61t 
B31C AA 
B31D 98 
B31E A't 22 
832e 65 65 
B322 86 71 
8321t C6 0B 
B326 De CA 
B328 8S 72 
B32A A2 05 
e.32C A5 It5 
B32E 10 01 
B330 CA 
B331 A5 It6 
B333 10 e2 
8335 CA 
8336 CA 
8337 86 28 
8339 A9 00 
8331.'. 20 55 83 
B33E 8A 
B33F 65 S8 
B3'a1 85 ',7 
8343 98 
1.'.34', 65 59 
1.'0346 85 48 
1.'03',8 A8 
1.'.349 AS 47 
B34B 60 
B34C 
B3',C 
834(; 
B:S4C 
B:HC 
B3',C 84 22 
e.:S4E 1.'.1 SF 
B350 85 28 
1.'.352 88 
B353 1.'.1 5F 
8355 85 29 

F'LA ,GET INDEX MSS 
STA FACHO+3 ;AND SAVE 
CMP (FACEXP-2),Y ,COMPARE WITH VALUE IN ARRAY 
BCC L370 ;SMALLER THEN CALCULATE ADDRESS 
SNE L379 ;LARGER THEN 'BAD SUBSCRIPT' ERROR 
INY 
TXA 
CMP (FA(;EXP-2),Y ;IF EQUAL COMPARE LSB 
BCC L375 ;IF SMALLER THEN CONTINUE 

L379 JMP L358 ;GENERATE 'BAD SUBSCRIPT' ERROR 
L376 JMP LII ;GENERATE 'OUT OF MEMORY' ERROR 
; 
;CALCULATE ARRAY ELEMENT ADORESS 
, 
L370 
L375 

L377 

L378 

L380 

L381 

; 

INY 
LOA FBUFF'T+ 1 
ORA FBUFPT 
CLC 
BEQ L377 
JSR L374 
TXA 
ADC FACHO+2 
TAX 
TYA 
LOY INDEX 
ADe FACHO+3 
STX FBUFPT 
DEC COUNTB 
BHE L364 
STA H.UFf'T+! 
LOX 10$05 
LOA VARNAM 
BPL L378 
DEX 
LOA VARNAM+I 
Bf'L L380 
OEX 
DEX 
SIX RESHO+2 
LOA 11$00 
.JSR L368 
TXA 
ADC BASTMF'+13 
STA VARPNT 
TYA 
~'OC BASTMP+14 
SIA VARf'NT+l 
TAY 
LDA VARPNT 
RTS 
.END 
.LIB B9 

;GET END OF VARIABLE POINTER MSB 
lOR WIHI LS8 

;COMPUTE ARRAY SIZE 

;AND ADD TO INDEX LSB 

;GET MSB 

;AND ADD TO INDEX MSB 
;SET NEW VARIABLE POINTER LSB 
;DECREMENT NUMBER OF DIMENSIONS 
;GO BACK AND DO NEXT 
;SET NEW VARIABLE POINTER MSB 
;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 VARIABLE ADDRESS LSB 

,STORE CURRENT VARIABLE ADDRESS MSB 
;PUT Mse OF VARIABLE ADDRESS IN .Y 
;AND LSB IN .A 

;COMPUTE ARRAY SIZE 
, 
L374 STY INDEX ;SAVE .Y POINTER 

LOA (FACEXP-2),Y 
STA RESHO+2 ; SAVE NUMl~ER OF ARRAY ELEMENTS LO . 
DEY 
LDA (FACEXf'-2),Y 

L368 STA RESHO+3 ;SAVE NUMBER OF ARRAY ELEMENTS HI 
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LOC CODE LINE 

B3s7 
B359 
B3se 
B350 
B3sf 
B360 
e.361 
B362 
e·363 
B364 
B365 
B367 
B369 
B36B 
e·360 
B36E 
B36f 
B371 
B372 
B373 
B375 
B376 
e.378 
B37A 
e.37C 
B370 
B370 
B370 
8370 
8370 
B370 
8370 
B370 
8370 
B37f 
B381 
B384 
8387 
B388 
B38A 
B38C 
8380 
e.38f 
B391 
e.391 
B391 
B391 
B391 
B391 
B391 
B393 
B395 
B397 
B399 
e.39B 
B39E 
B39E 
B39E 
B39E 
B39E 
e.39E 

A9 10 
85 50 
A2 00 
A0 00 
8A 
01'1 
M 
98 
21'1 
A8 
Bt M 
06 71 
26 72 
90 0B 
18 
8A 
65 28 
AA 
98 
65 29 
~8 
80 93 
C6 50 
00 E3 
60 

AS 00 
F0 03 
20 A6 
20 26 
38 
AS 33 
E5 31 
1'18 
AS 34 
Es 32 

A2 00 
86 00 
85 62 
84 63 
1'12 90 
4C 44 

B6 
B5 

BC 

LOA 
STA 
LOX 
LOY 

"Ut 
BASTI'IP+18 
M$00 
1t$00 

,PUT 16 IN $5D 
;CLEAR .X AND .Y 

L382 TXA 
ASL A 

;MULTIPLY CONTENTS OF .X (LOW) AND 
;.Y (HIGH) AS A 16 BIT VALUE BY 2 

TAX 
TVA 
ROL A 
TAY 
BCS 
ASL 

1.376 
FBUFPT 

;CALCULATE ADDRESS OF ARRAY ELEMENT 
,MULTIPLY VARIABLE END POINTER BY 2 

ROL FBUFPT+l 
BCC L384 ICHECK IF $50 )0 THEN DO AGAIN 
CLC 
TXA 
AOC RESHO+2 
TAX ,PUT ARRAY SIZE LSB IN .X 
TVA 
AOC RESHO+3 
TAY 
BCS L376 

,PUT ARRAY SIZE MSB IN .Y 
;00 'OUT OF MEMORY ERROR' 

L384 r,EC I!.ASTMP+18 
BNE L382 ;00 AGhTN IF $50 NOT ZERO 
RTS 

;W*~~~~*****~******K~R~~**~**~*********** 
;~PERFORM 'FRE' FUNCTION. 
;-THIS DISCARDS ALL UNWANTED STRINGS, DOES A 
;-GARBAGE COLLECT AND THEN CALCULATES THE 
;-AMOUNT OF FREE MEMORY AVAILABLE. THIS IS 
;-RETURNEO AS AN INTEGER TWO BYTE VALUE 
;-STOREO IN $62 (LO) AND $63 (HI). 
;***~*******~*.**~.***~**~*~*~*******~*** 
FRE LOA VALTYP ,OET VARIABLE TYPE FLAG 

BEQ L383 ;BRANCH IF NUMERIC 
JSR L451 ,DISCARD UNWANTED STRING 

L383 JSR L406 ;00 GARBAGE COLLECT 
SEC 
LOA FRETOf' 
SBC STRENO 
HiY 
LOA FREl OP'~ 1 
SBC STREND+1 

;GET POINTER TO STRING 
;AND SUBTRACT FROM END 
;STORE RESULT IN .Y 
; REf'EAT FOR MSB 

;**************.**~********************** 
;-CONVERT FIXED TO FLOATING. 

STORAGE LSB 
OF ARRtWS LSB 

,-THE TWO BYTE INTEGER VALUE IS HELD IN .A(HI) 
;-AND .Y(LO). THE ROUTINE CONVERTS THESE INTO 
;-FLOATING POINT FORM IN FAe"1. 
;**~*****i****~*******.****i************* 
US5 l.DX 11$00 

STX VAL TYP 
STA FACHO 
STY FACHO+l 
LOX 11$90 
.JMF' 1-310 

;SET VARIABLE TYPE FLAG TO NUMERIC 
;SAVE RESULT LSB 
;MSI? 

;CONVERT TO FLOATING POINT 
;~***************~**~***********~**~*~*** 
;*PERFORM 'POS' OPERATION. 
; *THE POS IT ION OF THE CURSOR ON THE LINE IS 
;.OBTAINED USING ROUTINE $FFF0 A ZERO IS PUT 
;*INTO THE ACCUMULATOR AND THE ROUTINE AT 
;*$6391 CALLED TO PUT THE VALUE IN FAC"l. 
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LOC 

B39E 
B39E 
B39F 
1,'.31'12 
B3M 
83M 
B3M 
B3M 
B3A6 
B3M 
1.'.3M 
B3M 
1,'.31'16 
B3M 
1,'.31'16 
B3A8 
B3A9 
B3AB 
B3AD 
B3AE 
B3B& 
B3B3 
B 31.'. 3 
8383 
B3B3 
B3B3 
1,'.31.'.3 
83B3 
1,'.31.'.3 
B31?3 
B31,'.3 
B383 
1,'.31.'·3 
B3B3 
1,'.31,'.3 
1,'.31,'.3 
B3B3 
B3B3 
B3B3 
1,'.3133 
1,'.31.'.3 
831?3 
B3f.'.6 
B:5B9 
1.'. 31.'. C 
B3BE 
1.'.3C0 
B3C3 
£'.3C6 
f?3C9 
B3CI,'. 
B:3CE 
EUCF 
B301 
B3D2 
1,'.304 
P.,3D5 
1,'.31)7 
fUD8 
B3DA 
B3DB 

CODE 

38 
2e F0 FF 
A9 00 
f& EB 

'16 31'1 
E8 
00 A0 
A2 15 
2C 
A2 IB 
J,C 37 M 

20 E 1 1,'.3 
20 1'16 1.'·3 
20 FA AE 
A9 80 
85 10 
20 81,'. B0 
20 80 AD 
20 F7 AE 
A9 1,'.2 
20 FF AE 
48 
1'15 48 
'.8 
A5 47 
1,8 
(.5 7E!. 
1,8 
(i5 7A 
48 
20 FB AEl 

LINE 

;**~**~*~****~~~******#**~*ww~.*~**~***** 
POS SEC 

JSR LB08 ;GET CURSOR POSITION 
L291 LOA 1I~00 

BEQ L3B5 ;CONVERT FIXED VALUE TO FLOATING 
;*****~***~*~***~~****~************~**~~* 
I*CHECK NOT IN 'DIRECT' MODE. 
;*THIS CHECKS TO SEE IF THE COMMAND WAS ENTERED 
I*FROM THE KEYBOARD IN THE 'DIRECT MODE' (WITHOUT 
;*1'1 LINE NUMBER). IT DOES THIS BY LOOKING AT 
I*LOCATION $3A WHICH IS THE HIGH ORDER BYTE OF 
;*THE CURRENT LINE NUMBER, IF THIS HAS A VALUE OF 
I-$ff THEN THE COMMAND WAS DIRECT. 
;*~**********************************~*** 
L450 LOX CURLIN+l ;GET CURRENT LINEII MSB 

INX ;INCREMENT TO CONVERT $FF TO $018 
BNE L3Bl ;NOT DIRECT MODE THEN RTS 
LOX 11.15 ;ERROR NUMBER FOR'ILLEGAL QUANTITY' 

L208 
.BYT f2C 
LOX 1I$1B 
JMF' ue 

;ERROR NUMBER FOR'UNDEF'D FUNCTION' 
;OUTPUT ERROR MESSAGE 

;***~************************************ 
I-PERFORM 'DEF' OPERATION. 
;-1'1 SYNTAX CHECK IS FIRST CARRIED OUT USING 
;-THE ROUTINE AT $B3El. THE MODE OF OPERATION 
;*IS THEN CHECKED TO MAKE SURE THAT IT IS IN 
I*PROGRAM MODE, AND THEN SEARCHES FOR THE 
;-PRESENCE OF A LEFT BRACKET. IF FOUND THEN 
I-THE FOLLOWING VARIABLE IS LOCATED IN MEMORY 
;.USING ROUTINE IB08B. A RIGHT BRACKET IS THEN 
;*CHECKED FOR AND THE ~EXT CHARACTER IN BASIC 
;-TESTED TO MAKE SURE THAT IT IS AN = THE 
;*FIVE BYTES OF DATA OBTAINED ARE THEN PUSHED 
I-ONTO THE STACK IN THE FOLLOWING FORMAT: 
;. 1 FUNCTION TOKEN OF FIRST CHARACTER IN 
;~ VARIABLE NAME 
;~ 2 VARIABLE ADDRESS POINTER FROM 
;- 3 LOCATIONS $47,$48 
;* 4 POINTER TO BASIC FOR CHAR GET FROM 
;- 5 LOCATIONS $7A,$7B 
;***~***~~*~************~****T.**~**~***** 
DEF JSR U90 

.ISR LJ.50 
,JSR L355 
LOA 11$80 
STA SUBFLG 
.ISR L325 
JSI~ L 96 
JSli L294 
LOA II$B2 
JSR L242 
PHA 
LOA VARPNTH 
f'HA 
LOA VARF'NT 
PHI'\ 
LOA TXTF'TR+l 
PHA 
LOA TXTF'TR 
f'HA 
JSR L130 

; CHECf( FN SYNTAX 
;CHECK IF DIRECT MODE 
;CHECK IF BRACKETS OPEN 
;SET FNX FLAG TO 180 WHICH BLOCKS 
;INTEGEk VARIABLE 
;SEARCH FOR VARIABLE 
;CHECK ON NUMERIC 
;CHECK IF BRACKETS CLOSED 
ICBM ASCII CODE FOR ._. 
; CHECf( FOR • --, 
;PUSH FIRST CHARACTER TOKEN TO STACK 
;GET VARIABLE ADDRESS POINTER 
;MSB AND PUSH TO STACK 
;GET VARIABLE ADDRESS POINTER 
;LSB AND PUSH TO STACK 
;GET CHARGET POINTER MSS 
;AND PUSH TO STACK 
;GET CHARGET POINTER LSI,'. 
:AND PUSH TO STACK 
;POINT TO NEXT PROGRAM STATEMENT 
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LOC CODE LINE 

S30E 4C 'of 8'() 
83E1 
83E1 
83E1 
83E1 
B3E1 
B3E1 
B3E1 
B3E1 
B3E1 
83E1 
B3E1 A9 AS 
83E3 26 FF AE 
B3E6 $9 80 
B3E8 85 Ul 
B3EA 20 92 Bi 
83EO 85 'oE 
B3EF 8'0 'oF 
B3F1 4C 80 AD 
B3F4 
B3F!' 
B3F" 
B3F4 
B3F4 
B3F4 
B3F4 
e,3F4 
B3F4 
B3F4 
B3F4 
B3F4 26 E1 B3 
B3F7 A5 'oF 
B3F9 48 
B3FA AS 4E 
e,3FC 48 
B3FO 20 F1 AE 
B't00 20 80 AD 
B403 68 
B404 85 4E 
B't06 68 
B407 85 4F 
B409 A0 02 
B'.0B B1 4E 
B40D 85 47 
B40F AA 
B410 C8 
B411 B1 '.E 
B413 F0 99 
B415 85 48 
e,417 C8 
B418 Bl 47 
B41A '.8 
B41B 88 
B41C 10 FA 
B"lE A4 ',8 
B420 20 04 BB 
B423 A5 7B 
IH25 48 
B426 A5 7A 
(>,1.28 '.8 
B'.29 B 1 4E 

JI'IP L393 ,GET FN VARIABLE FROM STACK 
~***~****~~***~****~******************~** 
~*CHECK FN SYNTAX. 
~*THIS IS CALLED 8Y THE ROUTINES AT $8383 
J*AND $83F4 AND FIRST CHECKS FOR THE FN TOKEN 
J* - $A5. THEN SETS THE FUNCTION FLA6 IN 
;*LOCATION $10 WITH THE 'OR' OF THE FUNCTION 
;*NAME AND $80. IF THE FUNCTION EXISTS IT IS 
;*SEARCHED FOR, IF NOT THEN IT IS SET UP, AND 
J*FINALLY CHECKS THAT THE VALUE IS NUMERIC. 
,**************************************** 
L390 LDA N$A5 ;6ET FN TOKEN 

JSR L242 iCHECK ON FN GODE 
ORA "$80 lOR WITH $30 AND 
STA SUBFLG ;STORE IN FN fLAG 
JSR L324 ;LOCATE VARIABLE 
STA BASTMP+3 ,STORE FN VARIABLE POINTERS 
STY BASTMf'+4 
JMf' L96 ;CHECK IF NUMERIC 

;**##~*~********~*~a~*~***~*****~**~***** 
;*EVALUATE 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 N1. THE DATA 
;*PLACED ON THE STACK BY THE 'DEF' ROUTINE 
;*IS RECOVERED AND STORED IN RAM MEMORY AT 
;*A LOCATION POINTED TO BY THE VALUES IN 
;.LOCATIONS $4E,$4F. 
;~***~~~*******~*****~************~****** 
L387 JSR L390 ;CHECK FN SYNTAX 

LOA BASTMP+4 ;6ET FN VARIABLE POINTER rlSB AND 

L293 

PHA ;PUSH TO STACK 
LOA BASTMP+3 ;6ET LSB 
F'liA 
JSR L292 
JSR L96 
PLA 

;EVALUATE EXPRESSION 
;CHECK IF NUMERIC 
;RESTORE FN VARIABLE 
;LSB 

WITHIN BRACI(ETS 

POINTERS 
STA BASTMP+3 
PLA 
STA 
LOY 
LOA 
STA 
TAX 
INY 
LOA 
BEtI 
STt) 
INY 
LOA 
PHA 
DEY 
P',PL 
LOY 
.JSR 
LDf) 
PHA 
LOA 
PHA 
LOA 

BASTMP+4 ; rlSB 
N$02 ;5ET POINTER TO SECOND BYTE 
(BASTMP+3),Y ;6ET VARIABLE ADDRESS LSB 
VARPNT ;STORE IN MEMORY AND 

;PUT IN .X REGISTER 

(BASTMP+3),Y ;GET VARIABLE ADDRESS rlSB 

AND 

L208 ;GIVE 'UNDEF'D FUNCTION' ERROR 
VARPNT+1 ;STORE 

;5ET TO THREE BYTES 
(VARPNT),Y ;GET VARIABLE 

L293 
VARf'NT+l 
1.15'. 
TXTF'TR+l 

TXTF'TR 

;AND PUSH TO STACK 
;F'OINT TO NEXT 
;IF MORE BYTES DO AGAIN 
;PUT VARIABLE ADDRESS MSB INTO .Y 
;LSB IN .X PUT FACUI INTO FN VARIABLE 
;GET CHARGET POINTER MSB 
; PUSH TO ST (iCI( 
;REPEAT FOI~ LSB 

(BASTMF'+3),Y ;6ET NEW CHARGET POINTER 
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LOC 

8428 
B42D 
B42E 
B430 
B432 
B434 
B435 
B437 
B438 
B43B 
B43C 
B43E 
843F 
B441 
B444 
B446 
8449 
B44A 
B44e 
B44D 
B44F 
B451 
B452 
B454 
8455 
B456 
8458 
B459 
B45A 
B45C 
B45D 
B45E 
f',460 
81,61 
B462 
B464 
~J.65 

B465 
B465 
8465 
F,465 
8465 
8465 
81,65 
8465 
B465 
B465 
8468 
B46A 
B46D 
B46E 
B46F 
B471 
B'.73 
B475 
B475 
/?.I.75 
8475 
B'.75 
£'.475 
~,475 

CODE 

85 7A 
C8 
B1 4E 
85 7B 
A5 48 
48 
AS 47 
48 
20 8A AD 
68 
85 4E 
68 
85 'oF 
20 79 00 
F0 03 
4C 08 AF 
68 
85 7A 
68 
85 78 
A0 00 
68 
91 4E 
68 
C8 
91 4E 
68 
C8 
91 4E 
68 
C8 
91 4E 
68 
CB 
91 4E 
60 

20 8D AD 
A0 00 
20 OF BD 
68 
68 
A9 FF 
A0 00 
F0 12 

LINE 

L391 

L393 

STA 
INY 
LOA 
STA 
LOA 
PHA 
LDA 
PHA 
JSR 
f'LA 
STA 
PLA 
STA 
JSR 
BEQ 
.JI'lP 
PLA 
STA 
PLA 
STA 
LOY 
PLA 
STA 
PLA 
INY 
STA 
PLA 
INY 
STA 
f'LA 
INY 

TXTF'TR lAND REPLACE OLD LSB 
;00 AGAIN FOR MSB 

(BASTMP+3I,Y 
TXTF'TR+l 
VARPNT+l 

VARPNT 

L253 

BASTMP+3 

BASTMP+4 
CHROOT 
L391 
L94 

TXTPTR 

TXTPTR+l 

;GET CURRENT VARIABLE ADDRESS MS8 
;PUSH TO STACK 
lREPEAT FOR LSB 

;GET TERM AND CHECK NUMERIC 
,PULL CURRENT VARIABLE ADDRESS LSB 
IFROM STACK AND STORE 
;REPEAT FOR MSB 

;GET LAST CHARACTER 
;NO MORE CHARACTERS 
IOUTPUT 'SYNTAX ERROR' 

iRESTORE CHARGET PROGRAM POINTER LSB 
;AND STORE IN CHARGET 
;REPEAT FOR MSB 

~$00 leEr POINTER TO ZERO 
;PULL FN VARIABLE OFF STACK AND STORE 

(BASTMP+3I,Y ITHE FIVE BYTES IN MEMORY POINTED 
;TO BY ADDRESS IN LOCATIONS $4E,$4F 

(BASTMP+3I,Y 

(BASTMf'+3I, Y 

STA (BASTMP+3I,Y 
PLA 
INY 
STA (BASTMP+3I,Y 
RTB 

;*~****~****~**~*~*********~************* 
;~PERFORM 'STR$' OPERATION. 
I-THE ROUTINE FIRST CHECKS THAT THERE IS A 
;~NUMERIC EVALUATION TO THE ARGUMENT. THE 
I~ARGUMENT IS STORED IN FACU1. THIS IS CONVERTED 
;~INTO AN ASCII STRING STARTING AT LOCATION 
;-$0100 BY THE ROUTINE AT $BDDF. THE STRING 
;-AND ITS RELATED POINTERS ARE THEN SET UP IN 
I-MEMORY BY THE ROUTINE $B487. 
;****~~**~*~***************************** 
STR JSR L96 ;CHECK ON NUMERIC 

LOY 11$00 

L388 

JSR 1.187 
PLA 
f'LA 
LOA II$FF 
LOY 11$00 
eEl~ L440 

ICONVERT FACUI 

;SET POINTER TO START OF STRING 
;STORAGE BUFFER TO $00FF 
;SET UP SmiNG 

;***~~***~****************~************** 
;-CALCULATE STRING VECTOR. 
i-ON ENTRY THE STRING LENGTH IS HELD IN THE 
;-ACCU~lULAT()R, THE ROUTINE THEN CALCUl.ATES 
;-THE AREA OF RAM ALLOCATED TO THE STRING. 
;-ON EXXT THE STRING LENGTH IS HEl.D IN .A AND 
;-LOCATION s61 AND THE ADDRESS POINTER IN .X 



LOC 

IH75 
['.475 
8475 
B477 
8479 
B47B 
B47D 
B480 
B482 
B484 
B',86 
M87 
MB7 
M87 
B487 
B487 
B487 
e.',87 
B487 
B487 
B487 
B487 
B/,B7 
8487 
B4B7 
M87 
B4B7 
B489 
B48B 
B4BD 
B4BF 
['.491 
B493 
e,l,95 
B497 
e.498 
B49A 
B49C 
B49E 
e. /,A0 
B4A2 
['.4A4 
B4M 
MA8 
B4A9 
MAB 
e./,AC 
B4AE 
Me.0 
B4B2 
e,l,e.4 
['.4['.5 
B/,B7 
MB9 
B/,['.B 
IV,I?D 
['./,BF 
MC0 
B4C3 
['.4C5 
B4C7 

CODE 

A6 64 
A4 65 
B6 50 
84 51 
2€- F4 B4 
86 6:2 
84 63 
85 61 
60 

A2 22 
86 07 
86 08 
85 6F 
84 70 
85 62 
84 63 
Ae FF 
C8 
['.1 6F 
Fe 0C 
C5 07 
F0 04 
C5 08 
De F3 
C9 22 
F0 01 
18 
84 61 
98 
65 6F 
85 71 
A6 70 
90 01 
E8 
86 72 
A5 70 
F0 04 
C9 02 
D0 0e. 
98 
20 75 B4 
A6 6F 
A4 70 
28 B8 86 

Basic 81 

LINE 

: ~AND $62 (LSI?), • Y AND $63 (MSB). 
;*~************~**********~~*******~***** 
L304 LOX FACHO+2 :TRANSFER CONTENTS OF LOCATIONS 

LOY FACHO+3 ;$64 AND $65 TO THE POINTER TO 
ST~ BASTMP+5 ;STRING DESCRIPTOR LOCATIONS 
STi BASTf'lP+6 

L173 JSR L40', 
STX FACHO 
STY FACHO+l 
STA FACEXF' 
RTS 

;MAKE ROOM FOR STRING 
;SAVE ADDRESS POINTER LSB 
;MSB 
;SAVE LENGTH OF STRING 

;**************************************** 
:*SCAN AND SET UP STRING. 
;*THIS ROUTINE CREATES SPACE AT THE TOP OF 
;*RAM FOR A STRING, PUTS IT THERE AND SETS 
;*THE POINTERS. ON ENTRY THE STARTING LOCATION 
J*OF THE STRING IS STORED IN THE ACCUMULATOR 
;*(LSB) AND .Y (MSB). THIS STARTING ADDRESS 
;*COULD BE THE INPUT BUFFER AT $0100 IN WHICH 
I*CASE IT WOULD HAVE A ZERO TERMINATOR, OR A 
:*STRING WITHIN QUOTES IN A BASIC PROGRAM. 
:*THE STRING ORIGIN IS DETERMINED BY THE 
;*FLAGS IN LOCATIONS $07,$08. ON EXIT THE 
;*STRING LENGTH IS STORED IN $61, AND THE 
;*ADDRESS POINTER IN $62 (LSB) AND $63 (MSB). 
;*******~*********~********************** 
L440 LOX "$22 ;INITIALISE QUOTE FLAGS 

STX CHARAC 
STX ENOCHR 

L188 STA ARISGN 
STY FACOV 
STA FACHO 
STY FACHO+l 

L233 
LOY It$FF 
INY 
LOA 
e.EQ 
CMf' 
BEQ 
CMP 
BNE 

(ARISGN),Y 
L397 
CHI'lRAC 
l398 
ENDCHR 
L233 

L398 CMP 1t$22 
BEQ L396 

L397 CLC 
L396 STY FACEXf' 

TYA 
AOC ARISGN 
STA Fe.UFPT 
LOX FACOV 
Bce L399 
INX 

L399 STX 
LOA 
['.EQ 
CMF' 
BNE 

L400 TYA 

FBUFPT+l 
FACOV 
L4e0 
"$02 
1.401 

JSR L304 
LOX ARISGN 
LOY FACOV 
JSR L174 

;SAVE START ADDRESS OF STRING I.SB 
-MSB . 
;SAVE START ADDRESS OF STRING LSB 
;MSB 
;SET INDEX TO START OF STRING -1 

;NEXT CHARACTER OF STRING 
;IF CHARACTER IS NULL, END OF LINE 
:COMPARE WITH CONTENTS OF $07 
;SAME? 
;COMPARE WITH CONTENTS OF $08 
;NOT SAME fHEN DO NEXT CHARACTER 

;COMPARE WITH QUOTES CHARACTER 
;IF QUOTES THEN JUMP 

;SAVE STRING LENGTH 

;ADD STRING LENGTH TO START ADDRESS 
;AND SAVE IN END OF STRING ADDRESS LO 
;GET STRING START MSB 

;SAVE END OF STRING ADDRESS HIGH 
;GET START ADDRES8 HIGH 
;['.RANCH IF ZERO (NO STRING) 
;COMPARE WITH 2 (IN INf'UT BUFFER) 
;STRING IN MEMORY 

;CALCULATE STRING 
;GET STRING START 
;GET STRING START 
,TRANSFER STRING 

VECTOR 
LSI? 
f1SB 
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LOC 

B4CA 
B4CC 
BI,CE 
B4D0 
MD2 
B4D5 
MD7 
B4D9 
BI,DB 
B',DD 
B4DF 
B4E1 
BI,E3 
B4E5 
BI,E7 
B4E9 
MEA 
B4EC 
B4EE 
B4EF 
BioFt 
BioFt 
BI,F3 
B',F4 
BI,FI, 
IHF4 
BI,F4 
B4FI, 
e.I,F4 
B4F4 
B4F4 
B',FI, 
IV,FI, 
BI,F4 
B4F4 
B4F4 
B4F4 
B4F6 
B4F7 
B',F9 
B4FA 
I?I,FC 
e·4FE 
S500 
B501 
B503 
~.505 

e.507 
e.~j09 

B50!? 
['.500 
!?50F 
e.511 
B513 
S514 
8515 
e·516 
1?516 
B516 
B516 
B516 

CODE 

A6 16 
E0 22 
00 05 
A2 19 
4C 37 AI, 
A5 61 
95 00 
A5 62 
95 01 
A5 63 
95 02 
A0 00 
86 61, 
BI, 65 
84 7. 
B8 
81, eo 
86 17 
E8 
E8 
E8 
86 16 
60 

1,6 0F 
48 
49 FF 
3S 
65 33 
AI, 34 
e.0 01 
88 
C4 32 
90 11 
00 04 
C5 31 
90 0B 
85 33 
84 34 
85 35 
84 36 
AA 
68 
60 

LINE 

L401 LOX TEMPPT 
CPX 11$22 
I?NE L408 
LOX HU9 

L402 JMF' Lt0 
L40S LOA FACEXP 

STA $00,X 
LOA FACHO 
STA $01,X 
LOA FACHO+1 
STA $02,X 
LOY U00 
STX FACHO+2 
STY FACHO+3 
STY FACOV 
DEY 
STY VAL TYF' 
STX LASTPT 
INX 
INX 
INX 
STX TEMPPT 
RTS 

;GET TEMPORARY STRING STACK POINTER 
1STRING STACK FULL 
;NO 
;H FOR 'FORMULA TOO COMPLEX' 

;OUTPUT ERROR MESSAGE 
;GET STRING LENGTH 

;AND STORE IN STRING STACK 
;GET STRING ADDRESS LSB 
;SAVE TO STRING STACK 
;GET STRING ADDRESS LSB 
;SAVE TO STRING STACK 

;SAVE STRING STACK POINTER 
; CLEAR LOCA TI ON 
;CLEAR LOCATION 
;SET .Y TO $FF 
;SET VARIABLE TYPE FLAG TO STRING 
;SET LAST TEMP STRING VECTOR LSB 
;INCREASE INDEX BY 3 

;SAVE AS NEW INDEX 

J*********~~********~***~********~~****** 
;*ALLOCATE SPACE FOR STRING. 
J*ON ENTRY, THE LENGTH OF THE STRING IS 
;*HELD IN THE ACCUMULATOR. THE STRING 
;*POINTER TO THE BOTTOM OF THE STRING 
J*STORAGE AREA IS THEN DECREMENTED BY THIS 
;*AMOUNT AND THE RESULT STORED, LOW ORDER 
;~BYTE IN $33 ANO $35, HIGH ORDER BytE IN 
;*$34 AND $36. IF THE RESULT IS LESS THAN 
;*THE CONTENTS OF THE END OF ARRAY POINTER 
;*IN $31,$32 THEN THE 'GARBAGE COLLECT' 
;*ROUTINE IS CALLED. 
;*~~**************************~*~*****~** 
L404 LSR GARBFL 
L395 PHA 

EOR H$FF 
SEC 
ADC FRETOP 
LOY FRETOF'+l 
BCS L409 
DEY 

L409 CF'Y STREND+1 
BCC L/,07 
BNE L40S 
CMF' STRum 
BCC L407 

L405 STA FRETor 
STY FRETOF'+1 
STA FREPSC 
STY FREF'SC+1 
TAX 
PLA 
RTS 

; 

;SET MEMORY FLAG FOR GARBAGE COLLECT 
;SAVE LENGTH 

;'NOT' THE VALUE FOR ADDITION TO 
;THE STRING POINTER (SUBTRACT) 
; SHIRE LO EWTE 
;GET HIGH BYTE OF POINTER 
;NO CARRY FROM LO BYTE CALCULATION 
;ELSE DECREMENT HI !?YTE 

;HAVE WE REACHED END OF ARRAYS? 
;YES, GAR!?AGE COLLECT 
;NOT EQUAL, STILL ENOUGH MEMORY 
;END OF ARRAYS? 
;YES, GARBAGE COLLECT 

; SAVE LO r.. YTE 
·SAVE HI BYTF 
:SAV~ LO BYT~ (UTILITY STn POINTER) 
;SAVE HI gYTi (UTILITY STR POINTER) 

J ALLOCATED O. f( • 

;00 GARBAGE COLLECT AND REPEAT ALLOCATE IF 
;GARBAGE COLLECT NOT ALREADY DONE, ELSE 
;SEND 'OUT OF MEMORY ERROR' 
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LOC CODE LINE 

B5I6 A2 10 1.407 LOX 11$10 ; 'OUT OF MEMORY' 
B518 AS 0F LOA GARBFL ; GET MEMORY FLAG FOR GARBfiGE COLLECT 
BSIA 30 B6 I?MI L402 ;ALREAOY OONE GARBAGE COLLECT, ERROR 
B5IC 20 26 B5 JSR L406 ;GARBAGE COLLECT 
B51F A9 80 LOA 11$00 ; SET MEMORY FLAG TO SAY THAT 
B521 85 eF STA GARBFL ;A GfiRBAGE COLLECT HAS BEEN DONE 
B523 68 PLA ;RESTOf(E STRING LENGTH 
B524 De 00 BNE L395 ;TRY TO ALLOCATE AGAIN 
B526 .END 
B526 .LIB B10 
B526 ;~*~*.**~~****~~~**~ax*******~.~****~**** 
B526 ;;a;GARBAGE COLLECTION. 
B526 ;*GARBAGE COLLECT IS CALLED WHEN THERE IS 
B526 ;*INSUFFICIENT FREE RAM SPACE TO STOJ~E NEW 
8526 j"VARIABLES, EITHER STRING, NUMEf,IC, Of, 
BS26 ; "fiRRAYS. IT SOLVES THIS PROBLEM BY CLEARING 
B526 ;*ALL UNUSED STRINGS AT THE TOf' OF MEMORY. 
B526 ;**~********~*****~******************~*** 
B526 A6 37 L406 LDX MEMTOf' ; GET TOP OF MEMORY POINTER LO 
B528 AS 38 LOA MEMTOF'+1 ;AND HI 
B52A 86 33 L14 STX FRETOf' ;STORE IN STRING F'OINTER LO 
B!)2C 8S 34 STA FRETOP+l ;AND HI 
B52E A0 00 LOY 11$00 
B530 84 4F STY BASTMP+4 ; SET TEMPORARY POINTER TO ZERO 
B532 84 4E STY BASTMP+3 
B534 A5 31 LOA STREND ;GET END OF AI~RAYS POINTER LO 
B536 A6 32 LOX STREND+1 ;AND HI 
B538 85 5F STA FACEXP-2 ;STORE IN TEMPORAln POINTER 
B53A 86 60 STX FACEXF'-1 
B53C A9 19 LOA 11$19 ;STACf( FOR TEMPORARY STRINGS AT 
1?53E A2 00 LOX 11$00 ;$0019 
B540 85 22 STA INDEX ;INTO UTILITY POINTER 
B542 86 23 STX INDEX+1 
B544 C5 16 L429 CMF' TEMPPT ;ROOM IN STACf(? 
B546 Fe 05 BED L412 ;NO 
B5',8 20 C7 B5 JSR L415 
B54B F0 F7 BECI L429 
B54D A9 07 L412 LOA 11$07 
B54F 85 53 STA BASTMf'+8 
B551 A5 20 LOA VflRTAB ; GET START OF VARIABLES LSB 
B553 A6 2E LDX VARTAB+l ; MSE!. 
B~"·E:" '..J..J~ 85 22 STA INDEX ;STORE IN POINTER TO UTILITY AREA LSB 
B557 86 23 STX INDEX+l ;MSB 
B559 E', 30 L410 CPX ARYTAB+1 ;REACHED START OF ARRAYS? 
B551? 00 0', BNE L',16 ;NO 
B55D C5 2F eMP AR'ffAB 
E!.55F F0 0~' .j I?ECI L413 ;YES 
B561 20 SO B5 L416 JSJ~ L421 ;CHECH SALVAGEABILITY 
B564 F0 F3 BED 1.410 
B566 85 58 L413 STA BASTMP+13 
B568 86 59 STX BASTMf'+14 
B56A A9 03 LDA 11$03 
B56C 85 53 STA BASTMF'+8 
B56E A5 58 L414 LDA BASHlF"~ 13 ; GET TEMP ADDRESS LSB 
B570 A6 59 LDX BASTMf'+14 ;MSB 
B572 E', 32 L.419 CF'X STRENO+1 ;REACHED END OF ARRAYS? 
B574 00 07 BNE L422 ;NO 
B576 C5 31 eMF' STREND 
B578 D0 03 BNE L'.22 ;NO 
B57A 4C 06 B6 JMP L427 ;DONE 
857D 85 22 L422 STA INDEX : STOf,E IN UTILITY POINTER LSB 
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LOC CODE LINE 

B57F 86 23 STX INDEX+1 i MSB 
8581 A0 00 LOY 11$00 
B583 B1 22 LOA (INDEX),Y ;GET NAME LS8 
1?585 AA TAX ;TO .X 
B586 C8 INY 
8S87 81 22 LOA <INDEX). Y iGET NAME MS8 
8589 08 f'Hf' ;SAVE STATUS 
858A C8 INY 
B58B B1 22 LOA (INOEX),Y ;ADD LENGTH OF ARRAY TO 
8S8D 65 58 ADC 8ASTMf'+13 ;f'OINTER IN $58,$59 
B58F 85 58 STA BASTMf'+13 
B591 C8 INY 
B592 B1 22 LOA (INDEX),Y 
8594 65 59 ADC BASTMP+14 
B596 85 59 STA BASTMf'+14 
8598 28 F'Lf' ; GET STATUS AFTER SECOND BYTE OF NAME 
B599 10 03 8f'L L414 ;(128, NOT STRING ARRAY 
8S9B 8A TXA ; GET NAME LSB 
B59C 30 00 81'11 L414 ;>128, NOT STRING ARRAY 
BS9E C8 INY 
B59F B1 22 LOA (INDEX),Y ;GET NUMBER OF DIMENSIONS 
8SA1 A0 00 LOY 11$&0 
B5A3 0A ASL A ; TIMES 2 
SSM 69 0S AOC 11$05 ;FIND START OF STRING f'OINTERS 
BSM 6S 22 ADC INDEX i AFTER THE DIMENSIONS 
B5A8 85 22 STA INDEX ;IN $22,$23 
B5M 90 02 I?CC L417 
B5AC E6 23 INC INDEX+l 
B5AE M 23 L417 LOX INDEX+1 iREACHED END OF AI~RAY? 
8580 E4 59 L420 Cf'X BASTMf'+14 
B5B2 00 04 BNE L423 ;NO 
£'.584 CS 58 CMf' 8ASTMf'+13 
8586 F0 8A 8ED L419 ;YES, DO NEXT ARRAY 
851?8 20 C7 1?5 L423 JSR L415 ; GET STRING ENTRY 
B5BB F0 F3 BEQ L420 ;ALWAYS 
B5BD i 
B5(!.D iGET A SH~ING ENTRY FROM THE VAR l(il?LES 
B5BO ; 
851?0 IH 22 L421 LOA (INDEX),Y ; GET NAME LSB 
B51?F 30 35 BMI L426 ;NOT STRING 
SSC1 C8 INY 
B5C2 B1 22 LOA (INOEX),Y ; GET NAME MSB 
B5C'. 10 30 BF'L L426 i NOT STIUNG 
85C6 C8 INY 
B~jC7 B1 22 LHS LDA <INOEXl,Y i GEl STRING LENGTH 
P..5C9 F0 2B BEQ L426 iZERO LENGTH 
B5CI? C8 INY 
B5CC B1 22 LOA (INOEX),Y ;GET STRING ADDRESS LS8 
B~jCE AA l(IX ;INTO .X 
H5CF C8 INY 
B5D0 £'.1 22 LDA (INDEXl,Y ; GET STRING ADDRESS MS£'. 
8502 C5 34 eMF' FRETOF'+1 ;EQUAL TO STRING F'OINTER? 
B5D4 90 06 I?·CC L411 ;NO, LOWER 
8506 00 1E BNE L426 ;1'10, MUST BE HIGHER 
B5D8 E4 33 CF'X FF,ETOF' 
850A 80 lA BCS 1'.26 ;IS HIGHER or~ Et1UAL TO STRING POINTER 
f'.~)oC C5 60 1.411 Crlf' FACEXf'-1 ; £QUAL TO TEMP POINTER? 
B~jDE 90 16 BCC L426 ;NO, IS L.OWER 
8~E0 D0 0'. BNE L't25 ;NO, MUST BE HIGHER 
1".5E2 E4 5F Cf'X FACEXf'-2 
B5E4 90 10 Bee L426 ;IS LOWER TWiN TEMP POINTER 



LOC CODE 

e.5E6 
85E8 
BSEA 
B5EC 
B5EE 
85Fe 
e.SF2 
85F4 
e·SF6 
B5F8 
8SF9 
85F8 
85FO 
B5FF 
B6el 
Me3 
B6e5 
B6e6 
B608 
B60A 
B60C 
B60E 
B610 
B611 
B612 
8614 
B616 
B618 
B6lA 
B61C 
B61E 
B620 
B622 
B624 
B626 
B628 
B62e. 
B620 
e.62E 
B630 
B632 
B6:13 
B635 
B637 
e.638 
B63A 
B630 
B630 
B63D 
B63D 
e.63D 
B6JD 
B63D 
B63D 
B63D 
[?6]l) 

B63D 
B63!) 
B63D 
e.63D 

86 
85 
AS 
A6 
85 
86 
A5 
85 
AS 
18 
65 
85 
9& 
E6 
A6 
A0 
60 
A5 
05 
Fe 
AS 
29 
loA 
A8 
85 
Bl 
6S 
8S 
AS 
69 
8S 
AS 
At. 
85 
86 
20 
A4 
C8 
A5 
91 
AA 
E6 
A5 
C8 
91 
4C 

5F 
60 
22 
23 
4E 
'oF 
53 
55 
53 

22 
22 
182 
23 
23 
00 

'oF 
4E 
F5 
55 
04 

55 
4E 
SF 
5A 
60 
00 
SB 
33 
34 
58 
59 
BF 
55 

58 
4E 

59 
59 

4E 
2A 

B63D A5 65 

A3 

BS 

Basic 85 

LINE 

L425 STX FACEXP-2 ;TEMP POINTER = ADDRESS Of STRING 
STA FACEXP-l 
LDA INDEX ;GET UTILITY POINTER LSB 
LOX INDEX+l ;MSB 
STA BASTMP+3 ;STORE IN ANOTHER UTILITY POINTER LSB 
STX BASTMP+4 IMSB 
LOA BASTMP+B ;GET ENTRY LENGTH 
STA BASTMP+l0 ;STORE IT 

L426 LDA BASTMP+8 ;GET LENGTH 
CLC 
ADC INDEX IADD TO UTILITY POINTER 
STA INDEX 
L~CC L424 
INC INDEXH 

L424 LOX INDEX+l ;GET UTILITY POINTER Mse 
LOY 01$00 
RTS ;RETURN fROM GET ENTRY 

L427 LDA BASTMP+4 IDOES (BASTMP+3)=~0000? 
ORA e·AS HIP+ 3 
BEQ L424 ;YES, ALL DONE 
LOA BASTMP+10 IGET TEMP 
AND 11$04 
LSR A 
TAY 
STA BASTMf'+10 
LOA (BASTMP+3),Y 
ADC fACEXF'-2 
5TA BASTMP+15 
LDA FACEXF'-1 
AOC 11$00 
5TA BASTMP+16 
LOA FRETOP ;6ET STRING POINTER LSB 
LOX FRETOP+1 ;MSB 
STA BASTMF'+13 ;STORE IN A TEMP LOCATION LSB 
STX BASTMP+14 ;MSB 
JSR l_39 ;MOVE MEMORY FROM ($SA) TO ($58) 
LDY BASTMF'+10 
INY 
LDA BASTMF'+ 13 
5TA (BASTMP+3),Y 
TAX 
INC BASTMF'+1't 
LDA BASTMP+14 
INY 
STA (e.ASTMP+3), Y 
JMF' L14 ;REF'EAT UNTIL DONE 

;**********~*~~************~************* 
;~CONCATENATE STRING. 
;*ON ENTRY THE POINTER TO THE ADDRESS Of THE 
; ~FIRST STI,lNG IS snmED IN LOCATIONS $6'., $65, 
;-THAT OF THE SECOND STRING IS OBTAINED BY 
;~THE EVALUATION ROUTINE. THE LENGTH OF THE 
;*TWO STRINGS IS OBTAINED AND ADDED WITH A 
;~CHECK TO ENSURE THAT IT IS NOT TOO LONG. 
;*FROM THIS DATA A NEW STRING IS CREATED AND 
;~STORED AT THE BOTTOM OF THE STRING STOR~GE 
;*ARfA, ITS POINTERS ARE STORED IN THE VARIABLE 
;~STORAGE AREA AND IN THE RELEVANl ZERO PAGE 
; -LOCAT IONS. 
;~~**~**~~**~*****~****~**~*~~~****~***** 
L418 LOA FACHO+3 ;GET ADDRESS OF FIRST STRING MSS 
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LOC 

863F 
8640 
B642 
B643 
8M6 
861,9 
8MA 
8MC 
B610D 
B610F 
8651 
B653 
B6510 
8656 
8658 
B65A 
B65D 
B660 
B663 
B665 
8667 
B66A 
B66D 
B66F 
B671 
B674 
8677 
B67A 
867A 
B67A 
B67A 
867A 
Bb7A 
867A 
B67A 
B67A 
B67A 
867A 
B67A 
B67A 
Bb7A 
B67A 
B67C 
B67E 
B67F 
B680 
B682 
B683 
B684 
£'.686 
£'.687 
£'.688 
Bb8A 
~.68C 

!?68D 
~.68F 
B690 
B691 
!?·693 
B695 
!?·696 

CODE 

48 
A5 64 
48 
20 83 AE 
20 8F AD 
68 
85 6F 
6B 
B5 70 
A0 00 
Bl 6F 
IB 
71 M 
90 05 
A2 17 
4C 37 A4 
20 75 Bt, 
20 7A 86 
AS 50 
A4 51 
20 AA B6 
20 8C 86 
AS 6F 
AI, 70 
2e AA B6 
20 CA 84 
~C B8 AD 

A0 00 
Bl 6F 
48 
C8 
81 6F 
AA 
C8 
£'.1 6F 
A8 
68 
86 22 
84 23 
A8 
F0 0A 
48 
88 
Bl 22 
91 35 
98 
00 Fa 

LINE 

PHA ;PUSH IT AWAY 
LDA FACHO+2 ;LSB 
PHA ;PUSH IT AWAY 
JSR L277 ;GET ADDRESS OF SECOND STRING 
JSR L95 ,CHECK ON STRING TYPE 
PLA ;GET FIRST STRING ADDRESS LSB 
STA ARISGN 
PLA ;MSB 
STA FACOV 
LOY H$00 
LOA (ARISGN),Y ;GET LENGTH OF FIRST STRING 
CLC 
ADC (FACHO+2),Y ;ADD TO LENGTH OF SECOND STRING 
BCC L266 ;<256 
LDX "$17 ;'STRING TOO LONG' 
JMP LI0 ;SEND ERROR 

L266 JSR L304 ;GET ADDRESS FOR NEW STRING 
JSR L430 ;TRANSFER FIRST STRING INTO MEMORY 
LDA BASTMr+5 ;GET POINTER TO SECOND STRING LSB 
LDY BASTMP+6 ;MSB 
JSR L156 ;DISCARD UNWANTED STRING 
JSR L403 ;STORE SECOND STRING AT END OF FIRST 
LOA ARISGN ;GET ADDRESS OF FIRST STRING LSB 
LDY FACOV ;MSa 
JSR L156 ;DISCARD UNWANTED STRING 
JSR L401 ;PUT NEW STRING DECRIPTOR IN STACK 
JMP L276 ;BACK TO EVALUATION ROUTINE 

;~***~********************************~** 
;*STORE STRING. 
;*THERE ARE TWO ENTRY POINTS TO THIS ROUTINE, 
;*BOTH STORE STRING AT THE TOP OF MEMORY 
;*STRING STORAGE AREA, THE CHOICE OF WHICH 
;*ENTRY POINT TO USE DEPENDS ON THE INPUT 
; WARIA!?LES: 
;iE $867A THE VARIABLE INPUT IS STORED IN 
;iE $6F,$70 AND POINTS TO THE BYTE 
;* AFTER THE VARIABLE NAME. 
;iE $B688 THE ACCUMULATOR HOLDS THE STRING 
;* LENGTH, THE .X, .Y REGISTERS HOLD 
;* THE ADDRESS OF THE STRING. 
;***-****~*****************~*************~ 
L430 

L17 1• 

L403 

L431 

LOY 
LDA 
PHA 
INY 
LOA 
TAX 
INY 
LDt'l 
TAY 
PLA 
STX 
STY 
TAY 
BEQ 
PHA 
DEY 
LOA 
STA 
nA 
8NE 

«$00 
(ARISGN),Y ;GET STRING LENGTH 

;PUSH IT TO STACK 

(ARISGN),Y ;GET STRING ADDRESS LSB 
;INTO .X 

(ARISGN),Y ;GET STRING ADDRESS MSa 
;INTO .Y 
;STRING LENGTH 

INDEX ;STORE IN UTILITY POINTER 
INDEX+l ;MSP.. 

L434 ;LENGTH=0 
;STORE LENGTH 

(INDEX),Y ;GET BYTE OF STRING 
(FREPSC),Y ;STORE IT 

L431 ;REPEAT UNTIL STRING DONE 

LSB 



LOC 

B698 
B699 
B69A 
B69C 
B69E 
B6A0 
B6112 
B6A3 
B6A3 
B6A3 
B6I\3 
~.6A3 

e.6A3 
B6A3 
B6A3 
B6A3 
B6A3 
B6A3 
B6A6 
B6A8 
B6AA 
B6AC 
B6AE 
B6B1 
e.6B2 
B6B4 
B6B6 
B6~.7 

B6B8 
B6~·A 
B6BB 
B6SC 
B6BE 
e·6BF 
B6C0 
e·6C1 
e.6C3 
B6C5 
B6C7 
~.6C9 

B6CB 
B6CC 
B6CD 
1!.6CF 
B6D1 
B6D3 
B6D5 
B606 
B6DB 
B6DA 
B60B 
B60B 
B6DB 
B6DI? 
B6DB 
B6DB 
B6DD 
B60F 
e.6E! 
B6E3 
e.6E5 

CODE 

68 
18 
65 35 
85 35 
90 02 
E6 36 
60 

20 8F AD 
A5 64 
A4 65 
85 22 
84 23 
20 DB B6 
08 
A0 00 
Bl 22 
48 
C8 
Bl 22 
AA 
C8 
Bl 22 
AB 
68 
28 
00 13 
C4 34 
00 0F 
£4 33 
00 0B 
48 
18 
65 33 
85 33 
90 02 
E6 34 
68 
86 22 
B4 23 
60 

Cit 18 
00 0C 
C5 17 
00 08 
85 16 
E9 03 

LINE 

L434 

L433 

PLII 
CLC 
ADC FREPSC 
STA FREPSC 
BCC L433 
INC FREPSC+l 
RTS 

Basic 87 

IGET STRING LENGTH 

;ADD TO UTILITY STRING POINTER 

;TRANSFER DONE 
;~*~*ft***~**~~***.~*~***~****~~****#.***~ 
;*DISCIIRD UNWANTED STRING. 
I~THIS CLEARS THE STRING POINTED TO BY 
I~LOCATIONS $64,$65, MOVES THE BOTTOM OF 
I~STRING POINTERS UP BY THE STRING LENGTH 
;*SO THAT A NEW STRING WILL OVERWRITE IT. 
I*THIS ROUTINE IS USED TO REMOVE LAST ENTERED 
;*STRING ONLY. ON EXIT THE LOCATIONS $22,$23 
I*POINT TO THE STRING REMOVED. 
;~**~~~~****~******~*************~*****~* 
L435 JSR L95 ;CHECK ON VARIABLE TYPE 
L451 LDA FACHO+2 ;GET STRING ENTRY LSB 

U56 

1.318 
L437 

LOY FACHO+3 ;MSB 
BTA INDEX ;STORE STRING ENTRY LSB 
STY INDEX+l ;MSB 
JSR L436 ;CLEAN DESCRIPTOR STACK 
PHP ;SAVE STATUS 
LOY 11$00 
LOA (INDEXl,Y JGET STRING LENGTH 
PHA ;PUSH IT TO STACK 
INY 
LOA (INDEXl,Y ;GET STRING ADDRESS LSB 
TAX ;STORE IN .X 
INY 
LOA (INDEX),Y 
TAY 
F'LA 
PLP 
BNE L437 
CPY FRETOP+1 
BNE 
CPX 
BNE 
PHA 
CLC 
ADC 
STA 
BCC 
INC 
PLA 

L437 
FRETOP 
L437 

FRETOP 
FRETOF' 
U18 
FRETOP+l 

STX INDEX 
STY INDEXt-! 
ras 

;OET STRING ADDRESS MSB 
;STDRE IN .Y 
;GET LENGTH INTO .A 
;GET STATUS 
;NOT FROM STRING STAC~ 
;EQUIIL TO STRING POINTER? 
;NO, IGNORE 

;ND, IGNDRE 
;STORE LENGTH 

;ADD STRING POINTER 

IGET LENGTH 
;STORE STRING 

;MSB 
iDISCARD DONE 

AD(lRESS LSB 

i**************************************** 
i-CLEAN DESCRIPTOR STACK. 
;-THIS RESETS THE POINTERS TO THE DESCRIPTOR 
;.STACK IN LOCATIONS $16,$17,$18. 
;*~**********~*************************** 
L436 CPY LASTPT+l ;IS STRING IN DESCRIPTOR STACK? 

BNE L175 ;NO 
CMF' LASTPT 
BNf L175 ;NO 
SlA TEMPPT ;REMOVE STACK ENTR 
sec 11$03 
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LOC CODE 

86£7 85 17 
B6E9 A0 00 
86EB 68 
B6EC 
86EC 
B6EC 
B6EC 
86EC 
B6EC 
86EC 
86EC 28 A1 B7 
B6EF 8A 
86F8 ~8 
86Ft A9 81 
86F3 20 70 M 
86F6 68 
86F7 A0 00 
86F9 91 62 
B6F8 68 
B6FC 68 
86FD ~C CA B~ 
8700 
8700 
8700 
B700 
8700 
B700 
B70e 
8700 
B7ee 
8700 
87ee 
B700 20 61 B7 
B703 01 50 
B705 98 
87e6 90 e~ 
B708 81 50 
B70A AA 
B70B 9B 
87ec ~a 
1?70D 8A 
B70E 48 
1?·70F 20 70 B~ 
8712 A5 50 
e.71~ M 51 
B716 20 AA B6 
B719 68 
B71A AB 
B71B 6B 
B71C IB 
e.71D 65 22 
B71F 85 22 
B721 90 02 
B723 E6 23 
P..725 9B 
B726 2e 8e 1?6 
B729 I,C cr., 1?It 
P..7~r. 

B72C 
B72C 
j?72C 

LINE 

STA LASTPT 
LOY Nue 

L175 RTS 
,EXIT WITH Z FLAG SET 

,******************~********************* 
a*PERFORM CHR$. 
,*THE SINGLE BYTE PARAMETER IS INPUT AND 
.*EVALllATED BY THE ROUTINE AT $1!.7Al. A SINGLE 
I*CHARACTER STRING SPACE IS ALLOCATED, THE 
,*CHARACTERS STORED AND THE POINTERS SET UP. 
,**************************************** 
CHR JSR L139 ,GET SINGLE BYTE PARAMETER 

TXA 
PHA 
LDA NUl 
JSR L173 
PLA 
LDY 11$00 
STA (FACHO),Y 
PLA 
PLA 

,PUSH IT TO THE STACK 

,OPEN UP 1 BYTE FOR STRING 

,STORE THE BYTE IN MEMORY ALLOCATED 

,REMOVE RETURN ADDRESS 

JI'IP L~01 ,PUT STRING INTO STRING STACK 
,**************************************** 
, *F'ERFORI'I LEFTS. 
.*THE STRING PARAMETER DATA IS FIRST PULLED 
I*FRDM THE STACK BY THE ROUTINE AT $B761 •. 
,*THE Y INDEX REGISTER CONTAINS THE STRING 
I*LENGTH. THE BULK OF THIS ROUTINE FROM $B706 
,*DN IS SHARED WITH THE MID$ AND RIGHT$ ROUTINES. 
,*THIS INVOLVES CREATING THE SUBSTRING, STORING 
,*IT IN MEMORY AND SETTING UP THE NECESSARY , 
I*F·OINTERS. 
1**************************************** 
LEfT JSR L~~5 ;GET STRING PARAMTERS FROM STACK 

CMP (BASTMP+5),Y ,COMPARE LEN WITH LEFTS PARAMETER 
TVA 

L~38 BCC L~~~ ,LEN>LEfT$ PARAMETER 
LOA (BASTMP+5),Y ;GET LENGTH OF STRING 
TAX ITO .X 
TYA ;STORE ADDRESS LSB 
PHA ,TO PROCESSOR STACK 
TXA ;LENGTH 
PHA ;TO PROCESSOR STACK 
JSR LI73 ,ALLOCATE SPACE 
LDA BASTMP+5 ;GET POINTER TO DESCRIPTOR LS8 
LOY BASTMP+6 ;MSS 
JSR L156 ;DISCARD UNWANTED STRING 
PLA ;GET ADDRESS MSB 
TAY ,INTO .Y 
PLA ;LSB 
CtC 
ADC 
STA 
Bce 
INC 

1.448 TVA 

INDEX 
INDEX 
L448 
INDEX+! 

;ADD TO UTILITY POINTER 
,AND STORE 

;INCREMENT MSS IF CARRY SET 

JSR L4e3 ;MOVE STRING INTO MEMORY 
JMP L401 ;BRING DESCRIPTOR TO STRING 5TAC~ 

**~***~****************~**************~~ 
*PERFORM 'RIGHT0'. 
*PULLS PARAMETER DATA OFF THE STACK AND SETS 
*THE STRING POSITION POINTER SEFORE JUMPING 



LOC 

B72C 
B72C 
872C 
e.72F 
B730 
8732 
B7304 
8737 
B737 
8737 
B737 
8737 
8737 
B737 
8739 
B73B 
B73E 
B740 
B7042 
B7045 
8748 
B74B 
B740 
874E 
B74F 
B750 
B751 
e.753 
8755 
B757 
8759 
875B 
['.750 
875F 
8761 
['.761 
['.761 
8761 
8761 
8761 
8761 
8761 
B761 
B761 
B761 
B761 
B761 
E!.761. 
B765 
B766 
B767 
e.769 
1!.7{'A 
B768 
87{'C 
8760 
876E 
B770 
8771 
B773 
['.775 

CODE 

20 61 B7 
18 
F1 50 
~9 FF 
04C 06 87 

A9 FF 
85 65 
20 79 00 
C9 29 
F0 06 
20 FO AE 
20 9E B7 
20 61 B7 
F0 4B 
CA 
SA 
048 
18 
A2 00 
F1 50 
B0 B6 
49 FF 
C5 65 
90 B1 
AS 65 
B0 AD 

20 F7 AE 
68 
A8 
68 
85 55 
68 
68 
60 
AA 
68 
8~; 50 
68 
85 51 
A5 55 
48 

LINE 

;""TO THE ROUrINE IN 'LEFH' AT $B706. 
;~*~*~***************~**~~******~*~**~*** 

BASic 89 

RIGHT JSR L445 ;GEr STRING PARAMETER FROM STACK 
CLC 
S8C (BASIMP+5).Y ;SET NEW STRING POSITION POINTER 
EOR II$FF ;TO FIRST ELEMENTS II IN OLD STRING 
JMP L0438 ;CONTINUE AS 'LEFT $' 

;***~*****~*****~*******~*~******~*~***** 
;.PERFORM 'MIO$'. 
;.THIS CHECKS THE SYNTAX AND PULLS THE 
;*PARAMETERS FROM THE STACt: BEFORE JUMPING 
;*INTO THE LEFT$ ROUTINE AT $870E. 
;* •••••••••••••••••••••••• * •••••••••••• *. 
MIO LOA II$FF 

L04043 

STA FACHO+3 
JSR CHRGOT 
CMF' 11$29 
BEQ L443 
JSR L296 
JSR L195 
JSR L445 
e.EQ L449 
OEX 
TXA 
F'HA 
CLC 

11$00 

;GET LAST CHARACTER 
;IS IT ')' 
;YES 
; CHECf( 
;INPUT 

;PULL 
;FIRST 

ON COMMA 
BYTE PARMETER 
STRING PARAMETER 
PARAMETER 0 -'ILLEGAL QUANTITY' 

;FIRST ELEMENT NUMBER IN OLD STRING 

LOX 
SBC 
['.CS 
EOR 
CMF' 
BCC 
LOA 
e.cs 

(BASTMP+5),Y ;LENGTH OF OLD STRING 
L442 
II$FF 
FACHO+3 
L447 
FACHO+3 
L447 

;NEW STRING LENGTH 

;CONTINUE WITH 'LEFT$' 

;CONTINUE WITH 'LEFT$' 
;************~~**********~***********~~** 
;.PUL~ STRING DATA. 
;*EACH OF THE STRING FUNCTIONS CALLS :YIS 
;.ROUTINE. IT FIRST CHECKS FOR A RIGHT BRACK~; 
;.THEN PULLS THE STRING ADDRESS POINTER FROM 
;.STACK AND STORES IT IN LOCATIO~S $50,$51. 
;ATHE STRING LENGTH IS OBTAINED FROM THE STACt: 
;.AND STORED IN THE ACCUMULATOR. THE CONTENTS 
;.OF LOCATION $55 AND .Y ARE PUT BACt: ONTO THE 
;~STACK FROM WHICH THEY WERE PULLED AT THE 
;.BEGINNING OF THE ROUTINE. 
~~~******~**~*************~**********~*** 
L445 JSR L294 ;CHECK BRACKETS CLOSED 

PLA 
TAY ;GET CALL ADDRESS OFF STACt: 
PLA 
STA 8ASTMf'+10 
F'LA 
F'LA 
PLA 
TAX ;GET FIRST PARAMETER 
PLA 
STA BASTMP+5 ;ADDRESS OF STRING DESCRIPTOR LSB 
f'LA 
Sf A BASTMP+6 ;MSB 
LOA BASTMP+10 ;RESTORE CALL ADDRESS 
F'HA 
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LOC 

B776 
B777 
B778 
BnA 
B77B 
~,nc 

B77C 
877C 
B77C 
~,77C 

B77C 
~,77C 

877C 
B77C 
B77F 
B782 
B782 
8782 
B782 
~,782 

B782 
B782 
B782 
8782 
B785 
B787 
B789 
~,78A 

878B 
B788 
B78B 
878B 
B78B 
8788 
~,78B 

8788 
878~, 

~,78B 

B78B 
878E 
8799 
8792 
B794 
8795 
B79·8 
B798 
B79B 
B79~, 

~,79B 

~,79B 

B79B 
B798 
B79E 
B7Al 
B7M 
87M 
~,7A8 

~,7AA 

B7AD 
B7AD 
B7AD 

CODE 

98 
48 
A9 00 
8A 
69 

20 82 B7 
laC A2 B3 

20 A3 B6 
A2 00 
86 eo 
A8 
60 

20 82 B7 
F0 98 
A9 90 
81 22 
A8 
4C A2 83 
4C 48 82 

20 73 00 
20 SA AD 
29 88 Bl 
A6 64 
09 F0 
A6 65 
4C 79 00 

LINE 

TYA 
PHA 

;SET .Y TO ZERO LOY II$fI0 
TM ;AND PUT LENGTH IN ACCUMULATOR 
RTS 

;**************************************** 
,*PERFORM 'LEN'. 
;*CALLS THE ROUTINE AT $8782 TO OBTAIN THE 
;*STRINO LENGTH WHICH IS RETURNED IN .A AND 
;*.Y. IT THEN JUMPS TO $83A7 WHERE THE CONTENTS 
;*OF .A AND .Y ARE CONVERTED TO A FLOATING 
;*POINT VALUE IN FAC"I. 
;**************************************** 
LEN JSR 1'.41 ; GET STRING LENGTH 

JMP L291 ;PUT IN FAC"1 
;**************************************** 
/*SWITCH STRING TO NUMERIC. 
;*THIS CHECKS FOR A STRING, AND SETS UP THE 
;*POINTERS USING THE ROUTINE AT $B6A3, SETS 
;*THE FLAG IN LOCATIONS $0D TO ZERO AND LOADS 
I*THE ACCUMULATOR AND Y INDEX REGISTERS WITH 
;*THE STRING LENGTH. 
;**************************************** 
L441 JSR L435 ;GET STRING LENGTH IN .A 

LDX 11$09 
STX VALTYF' 
TAY 
RTS 

;SET TYPE FLAG TO NUMERIC 
;LENGTH IN .Y 

;**************************************** 
;*PERFORM 'ASC'. 
;*THE ROUTINE AT $B782 IS FIRST CALLED AND 
;*ANY STRING OF LENGTH ZERO REJECTED WITH AN 
;*'ILLEGAL QUANTITY' ERROR. THE .Y INDEX 
J*REGISTER IS LOADED WITH THE CONTENTS OF THE 
;*LOCATION POINTED TO BY $22 WHICH IS THEN 
;*CONVERTED INTO A FLOATING POINT NUM8ER AND 
;*STORED IN FACIlI. 
;**************************************** 
ASC JSR L441 ;OET STRING POINTER INTO $22,$23 

8EQ L449 ;IF ZERO, 'ILLEGAL QUANTITY' 

L449 

LOY 11$90 
LDA (INDEX>,Y 
TAY 
JMF' L291 
,JMP 1.363 

;GET FIRST CHARACTER 
;PUT ASCII VALUE IN .Y AND 
;CONVERT TO FLOATING POINT 

; 'ILLEGAL QUANTITY' ERROR 
;**************~************************* 
;*GET SINGLE BYTE PARAMETER. 
;*THE EXPRESSION POINTED TO BY CHARGET $7A, 
;*$7B IS EVALUATED AND ITS RANGE CHECKED. THE 
;*RESULT IS STORED IN .X AND $65. 
;**************************************** 
L446 JSR CHRGET ;GET NEXT CHARACTER 
L195 JSR L253 ;PUT VALUE INTO FAe"1 
L139 JSR L353 ;CONVERT TO INTEGER 

LOX FACHO+2 ;INTEGER HIGH 8YTE 

VALUE 

BNE L449 ;IF NOT ZERO THEN 'ILLEGAL QUANTITY' 
LOX FACHO+3 ;PUT INTEGER lOW BYTE IN .X 
JMP CHRGOT ;GET LAST CHARACTER 

**************************************** 
*F'ERFORM 'VAL'. 
*THE STRING POINTED TO BY CHARGET IS LOCATED 



LOC 

B7AO 
B7AO 
B7AO 
B7AO 
B7AD 
B7B0 
B7f.2 
B7B5 
B7B7 
B7B9 
B7BB 
e.7BO 
B7Bf 
e.7Cl 
B7C2 
B7C4 
B7C6 
B7C8 
B7eA 
B7CC 
B7CO 
B7Cf 
B701 
B703 
B704 
B705 
B707 
B70A 
1?7DD 
B7DE 
B7E0 
B7E2 
B7E4 
87E6 
B7EB 
B7EA 
B7EB 
B7EB 
1?7EB 
B7EB 
B7EB 
B7EB 
B7EB 
B7EB 
f?7EI? 
B7EB 
B7EB 
B7EB 
B7EB 
B7EE 
B7Fl 
B7F4 
B7Fl 
B7F7 
B7F7 
B7F7 
B7F7 
B7F7 
B7F7 
B7F7 
f?7F9 

CODE 

20 62 e.7 
00 03 
4C F7 B8 
A6 711 
AI, 7B 
66 71 
64 72 
A6 22 
66 7A 
18 
65 22 
85 24 
A6 23 
86 7B 
90 01 
E8 
86 25 
A0 00 
B1 24 
48 
98 
91 24 
20 79 00 
20 F3 BC 
68 
A0 00 
91 24 
A6 71 
A472 
86 7A 
84 7e. 
60 

20 8A AD 
20 F7 B7 
20 FO (~E 

4C 9E B7 

A5 66 
30 9D 

Basic 91 

LINE 

;-ANO CONVERTED TO A fLOATING POINT NUMBER 
;-BY THE ROUTINE AT $BCFJ, THE RESULT IS 
I-STORED IN FAC~1. 
p**~*~~*~*~~***~~*~**x**~***~**~********* 
VAL 

L439 

JSR L441 
SNE L439 
JMF' L't76 
LOX TXTPTR 
LOY TXTPTR+l 
STX FBUFPT 
STY FBUFPT+l 
LOX INDEX 
STX TXTF'TR 
CLC 
AOC INDEX 
STA INDEX+2 
LOX INOE)(+l 
STX TXTPTR+l 
BCC L453 
INX 

;GET STRING LENGTH A~O ADDRESS 
;IF LENGTH GREATER THA~ ZERO 
;PUT ZERO IN FACH1 

;GET CHARGET PROGRAM POINTERS 

;ANO SAVE 

;GET STRING POINTER LSB AND 
;PUT IN PROGRAM POINTER LSB 

ICALCULATE STRING END 

;GET STRING POINTER MSB AND 
IPUT IN PROGRAM POINTER MSB 

L453 STX INDEX+3 ;STRING END MSB 
LOY "$00 ;INITIALISE STRING POINTER 
LOA (INDEX+2),Y ;GET FIRST BYTE OF STRING 
PHA ;SAVE ON STACK 
TYA 
STA (INDEX+2),Y ;AND CLEAR FIRST BYTE TO ZERO 
JSR CHRGOT ;GET LAST CHARACTER 
JSR L532 ;CONVERT STRING TO FLOATING POINT 
PLA ~RESTORE FIRST BYTE 
LOY 11$00 
STA (INDEX+2),Y ;AND PUT BACK IN STRING 

L455 LOX FBUFPT ;PUT BACK CHARGET PROGRAM 
LOY FBUFPT+l ;POINTER VALUES 
STX TXTPTR 
STY TXTPTR+ 1 
RTS' 
.END 
.LIB Bll 

;***~~***~***~********~**********~*~**~** 
;*GET TWO PARAMETERS FOR 'POKE' OR ·WAIT'. 
;.THE PARAMETERS FOR THESE TWO COMMANDS ARE 
;-INPUT, CHECKED AND EVALUATED. THE FIRST 
;-NUMERIC VALUE IS CONVERTED TO A TWO BYTE 
;*INTEGER AND STORED IN FAG"1 BY ROUTINE 
;*$B7F7. THE NEXT CHAR(lCTEr( IS THEN CHECI(EO 
;.AS A COMMA AND THE SECOND PARAMETER PLACED 
;-IN THE .X INDEX REGISTER BY ROUTINE $B79E. 
;**********************~***************** 
L234 JSR L253 ;GET TWO BYTE NUMERIC VALUE 

JSR L459 ;CHANGE FAC"1 TO 16 BIT VALUE 
L457 JSR L296 ;CHECK FOR A COMMA 

JMP L195 ;GET SECOND PARAMETER INTO .X 
;~***~*~*****~*~****~****~**~************ 
;*CONVERT FLOATING TO FIXED POINT. 
;*THE FLOATING POINT VALUE IN FAC"l IS CONVERTED 
;-TO A TWO BYTE INTEGER (PROVIDING IT IS 
;-WITHIN THE RANGE 0-65535), THE RESULT IS 
;-STORED IN $14 (LOW),$15 (HIGH). 
;*****~*******~***~******************~*** 
L459 LOA FACSGN 

e.MI L449 
;GET FACUl SIGN 

;IF NEGATIVE 'ILLEGAL QUANTITY' 



92 The Commodore 64 ROMs Revealed 

LOC CODE 

B7FB AS 61 
e·7FD C9 91 
B7FF B0 97 
B801 2& 9B Be 
B80~ AS 6~ 

B806 A't 65 
B808 84 14 
B80A 8S 15 
B80C 60 
B80D 
B80D 
B80D 
B80D 
IHl0D 
B80D 
B80D 
B80D 
B80D 
BB0D 
B80D AS 15 
B80F 48 
B810 AS 14 
B812 ~8 
B813 20 F7 B7 
B816 A0 00 
B818 B1 14 
B81A A8 
BEllB 68 
B81C 8S 14 
B81E 68 
88lF 85 15 
B821 4C A2 B3 
8824 
B024 
B824 
B824 
8824 
B824 
B8:" 
B824 
~.824 

B824 20 EB B7 
8827 SA 
/.'.828 A0 00 
B82A 91 14 
B82C 60 
8820 
B82D 
B82D 
B82D 
B82D 
BEl2D 
~.82D 

B82D 
B82D 
IHl2D 
P.,82D 
BEl2D 
B82D 
BEl2D 
B82D 

LINE 

LOA FACEXP 
CMP "$91 
BCS L449 
JSR L526 
LOA FACHO ... 2 
LOY FACHO+3 
STY LINNUM 
STA LINNUR+! 
RTS 

;GET EXPONENT 
;COMPARE WITH 65536 
;LARGER THEN 'ILLEGAL QUANTITY' 
;fLOAT TO FIXED POINT CONVERSION 
;GET VALUE 

;SAVE LOW 
;SAVE HIGH 

I~*************************************** 
I~PERFORM 'PEEK'. 
;*THE MEMORY ADDRESS PARAMETER HAS PREVIOUSLY 
fRBEEN OBTAINED USING ROUTINE $B7F7. THE 
I*PARAMETER IS THUS STORED AS A TWO BYTE 
I*INTEGER IN LOCATIONS $14,$15. THE RESULT 
;*IS PUT IN THE .Y INDEX REGISTER. THIS IS 
;*THE~ CONVERTED TO FLOATING POINT FORM IN 
;*FAC"l BY ROUTINE $B3A2. 
;~****~*~**~~*****~*.*****~a****~******~* 
PEEK LOA LINNUM+l ;GET ADDRESS MSB AND 

PHA ;PUSH TO STACK 
LOA LINNUM ;REPEAT FOR LSB 
PHA 
JSR 
LOY 
LOA 
TAY 
PLA 

L459 
11$00 
(LINNUM1, Y 

STA LINNUM 
f'LA 
STA LINNUM+l 
JMP L291 

;CONVERT fAC"! TO 16 BIT VALUE 

; GET 
i PUT 
; GET 
lAND 

PEEK VALUE 
IN . Y 
ADDRESS OfF STACK 
SAVE 

;CONVERT .Y TO FLOATING POINT fORMAT 
;***************************~************ 
;*PERfORM 'POKE'. 
;*USING THE ROUTINE AT $B7EB THE TWO PARAMETERS 
I-ARE EVALUATED, THE SECOND OF THE TWO IS 
;-STOREO IN THE ACCUMULATOR. THIS VALUE IS 
i-THEN STORED IN RAM AT THE ADDRESS POINTED 
;*TO BY THE FIRST PARAMETER WHICH IS STORED 
;*IN LOCATIONS $14,$15. 
;**************~*****¥~*****~*******~**** 
POKE JSR L234 ;GET POKE ADDRESS AND VALUE 

TXA ;PUT VALUE INTO ACCUMULATOR 
LOY 11$00 
STA (LINNUM),Y ;AND STORE IN MEMORY 
RTS 

;**************************************** 
;-PERFORM 'WAIT'. 
;-THE TWO PARAMETERS ARE OBTAINED USING THE 
;-ROUTINE AT $B7EB, THIS LEAVES THE ADDRESS 
i-PARAMETER IN LOCATIONS $14,$15 AND THE 
;.SECOND PARAMETER IN THE .X INDEX REGISTER. 
;-THIS SECOND PARAMETER IS STORED IN $49, THE 
;-OPTIONAL THIRD PARAMETER IS THEN OBTAINED 
;*BY ROUTINE $B7Fl AND STORED IN $4A, IF THERE 
;.IS NO THIRD PARAMETER THEN $4A IS SET TO 
i-ZERO. THE ROUTINE THEN PERFORMS A LOOP WHICH 
;-CONTINUES UNTIL THE VALUE AT THE LOCATION 
;-POINTED TO BY THE ADDRESS PARAMETER, EXCLUSIVE 
;*'OR'EO WITH THE THIRD PARAMETER AND 'AND'EO 
;-WITH THE SECOND PARAMETER IS NOl EQUAL TO 



LOC 

B82D 
B82D 
B82D 
B830 
B832 
B834 
B837 
B839 
B83C 
B83E 
B840 
B842 
BB44 
B846 
BB48 
B849 
B849 
B849 
B849 
B849 
1?849 
B84B 
B84D 
B850 
B850 
B850 
B850 
B850 
B850 
B850 
I?B50 
B850 
B850 
BB5e 
B850 
B850 
B850 
B850 
B850 
B853 
B853 
B853 
('.853 
B855 
£'.857 
£'.859 
P.85B 
885D 
B85F 
B862 
£'.862 
B862 
£'.862 
B865 
B£l67 
BB67 
B867 
['.867 
BB67 
BB67 
B867 

CODE 

20 EB B7 
86 49 
112 00 
20 79 00 
F0 03 
20 Fl B7 
86 411 
110 00 
81 14 
45 411 
25 49 
F0 Fa 
60 

A9 11 
A0 BF 
4C 67 BB 

20 BC BA 

AS 66 
49 FF 
85 66 
45 6E 
85 6F 
A5 61 
4C 6A BB 

20 99 B9 
90 3C 

Basic 93 

LINE 

;"'ZERO. 
;**~***~*******~~~*~#******~************~ 
WAIT JSR L234 ;GET ADDRESS AND VALUE 

STX FORPNT ;STORE SECOND PARAMETER VALUE 
LOX "$00 ;SET DEFAULT FOR THIRD PARAMETER 
JSR CHRGOT ;GET LAST CHARACTER 
BEQ L456 ;NO THIRD PARAMETER 
JSR L457 ;CHECK COMMA AND GET JRD PARAMETER 

L456 STX FORPNT+l ;STORE 3RD PARAMETER 

L4SB 

L460 

LDY "$00 
LDA (LINNUM) ,v 
EOR FORPNT+l 
AND FORf'NT 
SEQ L458 
RTS 

,GET VALUE IN WAIT LOCATION 
;00 LOGICAL OPERATIONS USING 
;3RO PARAMETERS 
;IF NOT ZERO DO LOOP AGAIN 

;**~**********~***~****~*****~*********** 
;*ADD 0.5 
1*0.5 IN FLOATING POINT FORM IS ADDED TO THE 
;",CONTENTS OF FAC"I, THIS IS USED IN ROUNDING. 
;~**a**************#*************~**~**** 
L466 LDA "$11 lPOINTER TO CONSTANT 0.5 IN 

LOY U$BF lFLOATING POINT FORMAT 
JMP L469 ,FAC"l = FAC"1 + FAC"2(.A,.Y) 

;********************~~***~~**~~~~******* 
;*PERFORM SUBTRACTION. 
I*THE CONTENTS OF FAC"1 ARE SUBTRACTED FROM 
;*FAC"2 AND THE RESULT STORED IN FAC"l. THERE 
I*ARE TWO ENTRY POINTS TO THIS ROUTINE, $B~50 
;*FI~ST LOADS FAC"2 WITH A FIVE BYTE VALUE 
;*STORED IN MEMORY POINTED TO BY .A (LOW) AWD 
;*.Y (HIGH). THE OTHER ENTRY POINT $B853 
;-ASSUMES THAT THE TWO VALUES ARE Al.READY 
;*LOADED INTO THE TWO FLOATING ACCUMULATORS. 
;*THE RESULT IS STORED IN FAC"l. 
;***~********~*****~~~*****************~~ 
I 
;FAC"l=CONSTANT (.A,.Y) - FAC"1 
, 
L570 JSR Lt,92 
I 
;FACHl=FAC"2 - FAC"l 
, 
L4B9 LOA FACSGN 

EOR II$FF 
STA FACSGN 
Eor~ ARGSGN 
STA Ar\lSGN 
LDA FACEXP 
JMP L251 

, 

;GET SIGN OF FAC"l 
ICHANGE 
lAND RETURN NEW SIGN OF FAC"1 

;ADJUST ARGUMENT SIGN 
;GET FAC"l EXPONENT 
;00 ADDITION FAClIl=FAC"I+ARG 

lADJUST EXPONENT OF FAC"I+ARGUMENT 
, 
L604 .JSR Lt,82 

BCC L46B 
;**~**********~************************** 
;*PERFORM ADDITION. 
;*THE CONTENTS OF FAC«l IS ADDEO TO FAC«2 
I*AND THE RESULT STORED IN FAC"l. THERE ARE 
;*TWO ENTRY POINTS TO THIS ROUTINE, THE FIRST 
I*Af $8867 LOADS A 5 BYTE CONSTANT FROM 
;*MEMORY INTO FAC"2 AND ADDS IT TO FAC»l. THE 

2ND AND 
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LOC 

8867 
B867 
8867 
8867 
B867 
8867 
8867 
8867 
BB67 
88bA 
B8M 
B86A 
B8M 
B86C 
BB6F 
8871 
B073 
8875 
e.B77 
B878 
BB7A 
BB7B 
B870 
BB7F 
BB81 
BBB3 
e.885 
BBB7 
BB89 
BBSB 
BBSO 
B8SF 
B091 
B893 
B895 
BB97 
e.B99 
B89B 
B89C 
B89E 
B8A0 
B8A3 
B8A5 
BBA7 
B8A9 
BBAB 
B8AO 
B8AF 
B8B0 
B8B2 
11.8['.4 
B8e.6 
B8B9 
e.BBB 
B8BO 
B8C0 
B8C2 
B8C4 
B8C7 
88(;9 
B8CB 

CODE 

00 03 
loC FC B8 
A6 70 
86 56 
A2 69 
A5 69 
A8 
F0 CE 
38 
E5 61 
F0 24 
90 12 
84 61 
A4 6E 
84 66 
49 FF 
69 00 
A0 00 
84 56 
A2 61 
00 04 
A0 00 
84 70 
C9 F9 
30 C7 
A8 
A5 70 
56 01 
20 B0 89 
24 6F 
10 57 
A0 61 
E0 69 
F0 02 
A0 69 
38 
49 FF 
65 56 
85 70 
B9 0', 00 
F5 04 
85 65 
B9 03 00 
F~j 03 
85 6'. 
e·9 02 00 
F5 02 
85 63 
B9 01 00 

LINE 

;*SECOND AT $B86A ASSUMES THAT THE TWO 
;*FLOATING POINT NUMBERS ARE ALREADY LOADED 
;.INTO THE TWO FLOATING ACCUMULATORS. THE 
I*RESULT IS STORED IN FACHl. 
;*~*R*~*~R~~*~~*******~*r.~*~****#~******r. 

;FACH1=CONSTANT (.A,.Y)+FACHl 
I 
L'o69 JSR L492 
; 
;FACHl=FACH1+FACH2 
; 
L251 

L462 

L465 

L506 

L467 

L468 

L46 /, 

BNE L462 
JMP L392 
LOX FACOV 
STX BASTMP+ll 
LOX 11$69 
LOA ARGEXP 
TAY 
BEQ L460 
SEC 
SBC FACEXF' 
8EQ L468 
BCC L506 
STY FACEXP 
LOY ARGSGN 
STY FACSON 
EOR Il$FF 
ADC 11$00 
LOY 11$00 
STY BASTMP+ll 
LOX IIFACEXP 
SNE l.'.67 
LOY 11$00 
STY FACOV 
CMF' H$F9 
BMI L604 
TAY 
LOA FACOV 
LSf, $01,X 
.JSR L484 
BIT ARISON 
BPL L50'. 
LOY IIFACEXF' 
CPX 11$69 
eHI L464 
LOY 11$69 
SEC 
EOR II$FF 
(~DC BASTMP+ll 
fiTA FACOV 
LOA $0004,Y 
SBC $0'. ,x 
STA FACHO+3 
LIM $0003, Y 
SBC $03,X 
STA FtKHO+2 
LDII $0002,Y 
SBC $02,X 
STA FACHO+1 
LOA $0001,Y 

ICONSTANT TO FACH2 

;IS FACII! ZERO? 
IMOVE FACII2 TO FACIl1 

IGET FACH1 LOW ORDER ROUNDING 
lAND STORE 

;GET FACII2 EXPONENT 
;TRANSFER TO .Y 

i IF ZERO EXIT 

;GET DIFFERENCE BETWEEN TWO EXPONENTS 
; IF SAME .JUMP 
;IS EXPONENT FACH2 ( EXPONENT FACK1 
;FACHI EXPONENT = FACII2 EXPONENT 
; GET FACH2 SHiN 
;STORE IN FAC"1 SIGN 
;INVERT SIGN AND 
;ADD CARRY (SET) 

;CLEAR FAClll ROUNDING FLAG TEMPORARY 

;JUMf' ALWAYS 

;CLEAR FACK1 ROUNDING FLAG 

iADJUST EXPONENl OF FAC+ARG 

;GET LOW ORDER ROUNDING FLAG 
;oIVIDE HIGH ORDER BYTE OF FAC BY 2 
;DIVIDE MANTISSA BY 2t.Y 

;TEST SIGN COMPARISON FLAG 
;BOTH SIGNS THE SAME 

;DECIOE WHICH ACCUMULATOR IS ARGUMENT 
;FOR A SUBTRACTION 

;SUBTRACT NEGATIVE SIGNED FAC FROM 
;POSITIVE SIGNED FAe AND STORE IN 
;FACIl1 
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LOC CODE LINE 

B8Cf F5 01 SBC $01,X 
B8D0 85 62 STA FACHO 
B802 80 03 L472 BCS L522 ;RESULT IS POS IT I VE? 
B8D4 20 47 89 JSR L479 ;COMPLEMENT FACH! 
B807 A0 00 L522 LOY "$00 
B8D9 98 TYA 
B80A 18 CI.C 
B8DB A6 62 L473 l.DX FACHO lGET HIGH ORDER BYTE OF FACH! 
B8DO 00 4A BNE L478 ;IF NOT ZERO JUMF' 
B8DF A6 63 LOX FACHO+l IOTHERWISE MULTIPLY FACIlI BY 256 
B8El 86 62 STX FACI-IO 
B8E3 A6 64 LOX FACHO+2 
B8E5 86 63 STX FACHO+l 
B8E7 A6 65 LOX FACHO+3 
B8E9 86 64 STX FACHO+2 
B8EB A6 70 LOX FACOV 
e,8EO 86 65 STX FACHO+3 
B8EF 84 70 STY FACOV 
B8Fl 69 08 AOC 11$08 ;ADO 8 TO ACCUMULATOR 
B8F3 C9 20 CMF' 11$20 lIS .A $20 
B8F5 00 E4 BN£ L473 ;NO THEN SHIFT AGAIN WITH LOW ORDER 0 
B8F7 A9 00 L476 LOA 11$00 
B8F9 85 61 L454 STA FACEXF' ;CL£AR EXf'ONENT FACIlI 
B8FB 85 66 L590 STA FACSGN ;CLEAR SIGN FACIIl 
B8FD 60 RTS ;EXIT FROM ADDITION 
B8FE 65 56 L504 ADC BASTMP+ll ;ADD TWO FLOATING ACCUMULATORS 
B900 85 70 STA FACOV ;TOGETH£R AND STOr,E RESULT IN FAC!!1 
B902 A5 65 LDI) FACHO+3 
e,904 65 60 AOC ARGHO+3 
B906 85 65 STA FACHO~3 
e,908 A5 64 LOA FACHO+2 
B90A 65 6C ADC ARGHO+2 
e.90C 85 61, STA FACHO+2 
B90E A5 63 LOA FACHO+l 
B910 65 68 AOC Af,GHO+ 1 
B912 85 63 STA FACHO+l 
£'.914 A5 62 LOA FACI-IO 
B916 65 6A AOC ARGHO 
E?918 85 62 STA FACHO 
(911) 4C 36 B9 JMF' L/,75 lcmmECT EXPONENT 
e,910 lAND TEST FOR OVERFLOW 
B91D 69 01 L471 ADC 11$01 1 INCREMENT EXPONENT AND 
e,91F 06 70 ASL FACOV ;Mm'E FACtH LEFT 1 BIT 
£'.921 26 65 ROL F(lCHO+3 
B923 26 64 ROL FACHO+2 
e,925 26 63 ROL FACHO+1 
e,n7 26 62 ROL F(iCHO 
B929 10 F" "- L478 E'.f'L L471 ;IF HIGH BIT NOT SET REPEIH 
IW2B 38 SEC 
Bnc E5 61 SBC F f)CEXP ; n:5"1 EXPONENT OF F f)C III 
1'.92E B0 C7 BCS L476 ;CLEAR EXF'ONENT AND EXIT 
B930 49 FF EOR :'$FF lTWD'S COMPLEMENT EXF'ON~NT I)ND 
B932 69 01 AOC 11$01 
B93 /, 85 61 !iTA FACEXP ;STORE IT 
1'.936 90 0E L/,75 Bee L~j2\-i ; BI((,NCH TO EXIT 
13938 E6 61 L477 INC FACEXP I I NCI~ENLtH EXPONENT 
P..93A F0 42 BED L481 OUTPUT 'OVH,FLOW' ERfWR 
B93C 66 62 ROR FACHO rID')E C()NTENT~) OF hiClll DOWN ONE 
B93E 66 63 f\oR FACHO+l BIT 
1:>.9 '.0 66 6 /, ROI\' FtiCHO+2 
e.942 66 65 ROR FACHO+3 



96 The Commodore 64 ROMs Revealed 

LOC 

8944 
8946 
8947 
8947 
8947 
8947 
8947 
B947 
8947 
8947 
8949 
B94B 
B940 
B94F 
8951 
8953 
8955 
B957 
B959 
B958 
B950 
B95F 
8961 
B963 
B965 
B967 
B969 
B96B 
B960 
B96F 
B971 
B973 
B915 
B977 
B979 
B97B 
B910 
B97E 
B989 
e.983 
B'i83 
[>.983 
B983 
P..'iEl3 
B983 
B9El5 
[>,987 
P..989 
B98B 
£'.980 
B98F 
B991 
B'J93 
B995 
B'197 
B999 
E'.9'1B 
B990 
B99F 
B9A1 
B9A2 

CODE 

66 79 
69 

A5 66 
49 FF 
85 66 
A5 62 
49 FF 
85 62 
A5 63 
49 FF 
85 63 
A5 64 
49 FF 
85 64 
A5 65 
49 FF 
85 65 
AS 79 
49 FF 
85 79 
E6 70 
09 9E 
E6 65 
00 0A 
E6 64 
09 06 
E6 63 
09 02 
E6 62 
69 
A2 91' 
4C 37 A4 

A2 25 
B4 9 /, 
8', '79 
I?.I, 03 
9'. 0'. 
f?4 02 
9', 03 
B4 01 
9'. 02 
AI, b8 
9', 91 
69 08 
30 U3 
1'0 E6 
E'i 08 
AS 
A5 70 

LINE 

L520 
ROR FACOV 
RTS lEXIT 

;*~**~****~**~*~****~********~*********** 
;~COMPLEMENT FAC"1. 
;-THIS ROUTINE REPLACES THE CONTENTS OF FAC"1 
I~BY ITS TWOS COMPLEMENT - THIS MEANS THAT 
;*ALL THE ZEROS ARE CONVERTED TO ONES AND 
I~VICE VERSA THEN ONE IS ADDED TO THE RESULT. 
;***~*******~~~*~***********************~ 
L479 LDA FACSGN ;COMPLEMENT SIGN OF FAC"1 

L474 

L539 

L519 
L481 

EOR lUFF 
STA FACSGN 
LDA FACHO 
EOR "$FF 
STA FACHO 
LDA FACHO+1 
EOR UFF 
STA FACHO+1 
LDf' FACHO+2 
£OR II$FF 
STA FACHO+2 
LDA F(iCHO+3 
EOR II$FF 
STA FACHO+3 
LDA FACOV 
EOR "$FF 
STA FACOV 
INC FACOV 
BNE LS19 
INC FACHO+3 
SNE L519 
INC FACHO+2 
SNE L519 
INC FACHO+l 
BNE LS19 
INC FACHO 
RTS 
LDX "$9F 
JI'IP Li9 

lCOMPLEMENT FACII1 HIGH BYTE 

;COMPLEMENT FAC"1 LOW ORDER ROUNDING 

IADD 1 TO MANTISSA 
;IF NO CARRY THEN EXIT 

lINCREMENT LOW BYTE OF MANTISSA 
;11' NO CARRY EXIT 
IINCREMENT SECOND BYTE UP OF MANTISSA 
;IF NO CARRY EXIT 
;INCREMENT THIRD BYTE UP OF MANTISSA 
;11' NO CARRY EXIT 
;INCREMENT HIGH BYTE OF MANTISSA 

;EXIT 
; 'OVERFLOW' ERROR NUMBER 

;OUTPUT ERROR MESSAGE 
;*~****i****ii***~***~******************* 
;~MULTIPLY A BYTE. 
;-TAKES THE CONTENTS or FAC"1 AND MULTIPLIES 
;*IT BY 2S6 (BYfE OF FAC"I=9). 
;*~~*~**~**~~~~*********~~*****~***~~**** 
L/,80 LDX "$25 
1'.97 LDY $04, X 

STY FACOV 
LOY f03,X 
STY $94,X 
L[)Y $02,X 
STY $03,X 
LDY f01,X 
STY $02,X 
LDY P..ITS 
STY $91,X 

L'i82 (iDC 1I$0B 
~.MI L491 
BEG L-,.97 
se.c 11$98 
TAY 
U).' FACOV 

;INDEX TO PRODUCT AREA FOR MULTIPLY 
; GET LO BYTE 

;STORE TO FAC"1 LOW ORDER ROUNDING 
;GET SECOND BYTE UP 
;STORE TO LOW BYTE 
; GET HIIFW l'·nE IJf' 
;STORE fO SECOND BYTE 
;GET HIGH BYTE 
;STORE TO THIRD BYTE 
;GE1 FAC"l HIGH ORDER OVERFLOW 
;STOI~[ TO HIGH B'(JE 

;INCREASE .A BY B 
;REPEAT ABOVE UNTIL 
;0 .~I 128 
;REMOV[ FINAL 8 FROM .A 
;STORE IT IN .Y FOR COUNT-DOWN 
;GET LOW ORDER ROUNDING FLAG 



LOC CODE 

e.9A4 e·0 14 
B9A6 
e.9A6 16 01 
B9A8 90 02 
B9AA F6 01 
B9AC 76 01 
B9AE 76 01 
89B0 76 02 
B9e.2 76 03 
B9B4 76 04 
B9B6 6A 
B987 C8 
B9e.8 D0 EC 
B98A 18 
89e.B 60 
898C 
e.98C 
B9BC 
B9e.C 
B98C 
B9e.C 81 
B9BD 00 
B98E 00 
B9BF 00 
e.9C0 00 
B9Cl 
B9Cl 03 
IWC2 
B9C2 7F 
e.9C3 5E 
e.9C4 56 
89C5 ceo 
e.9C6 79 
B9C7 
B9C7 80 
B9C8 13 
B9C9 98 
e.9CA 0e. 
89CB 64 
B9CC 
I?.9CC 80 
B9CD 76 
f!.9CE 38 
B9CF 93 
B9D0 16 
B9Dl 
fWD 1 82 
B9D2 38 
B'7D3 AA 
E~·'lD4 31'. 
B9D5 20 
B906 
IWD6 80 
B9D7 "l~ -,,) 
B'iDB 0', 
E'. '1D 9 F3 
e.'IDf) ,H 
B9DP. 
IYJDB 81 
B'lDC 35 
B'IDD 04 

Basic 97 

LINE 

; 
L463 

BCS 

ASL 

L470 

Ul,X 

,DONE, EXIT 

,HIGH BYTE TIMES 2 
[ICC L485 ;IF CARRY SET, INCREMENT 
INC 501,X 

L485 ROR $01,X ;SHIFT FAC RIGHT ONE BIT 
ROR $01,X ;ADJUST CONTENTS 

L484 ROR $02,X 
ROR $03,X 
ROR U4,X 
ROR A 
INY 
BNE L463 

L470 CLC 
RTS 
.END 
.LIB B12 

;***********~******~**~*************~**** 
;*CONSTANTS FOR LOG 

1 
.BYT $81,$00,100,$00,$00 

COUNTER FOR SERIES CALCULATION. 
.8YT $03 

.434255942 
.BYT 57F,$5E,$56,$CB,$79 

.576584541 
.BYT 580,$13,$'1B,$0B,$64 

.961800759 
.BYT $80,$76,138,$'73,$16 

2.88539007 
.BYT $82,$3B,$AA,$3B,$20 

.707106781 (1/SOR(2» 
.BYT $80,5J5,$04,5F3,$J4 

1.41421356 (SQR(2» 
.BYT $81,$35,'04,$F3,$34 

TO 
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LOC CODE 

89DE F3 
B9DF 34 
89E0 
89E0 80 
B9£1 80 
B9£2 00 
89£3 00 
B9£4 00 
89£5 
B9E5 80 
B9E6 31 
B9E7 72 
B9E8 17 
B9£9 fB 
B9£A 
B9EA 
B9£A 
B9EA 
B9£A 
B9EA 
B9£A 
B9ED 
S9£f 
B9F1 
B9F4 
B9F6 
E'.9F8 
B9F9 
B9FB 
B9FD 
B9FF 
BA01 
BA04 
BA06 
BA08 
BA0B 
BA0D 
BA0F 
Brd2 
BAllo 
Bril6 
BA19 
BA1S 
BAlD 
BA20 
BA21 
BA24 
BA26 
BA28 
BA28 
B{\28 
BA28 
e.A:'8 
Bfl28 
(?A28 
BA28 
BA28 
BA28 
BA28 
Bfl28 

20 
F0 
HI 
4C 
A5 
£9 
1,8 
A9 
85 
A9 
A0 
20 
A9 
A0 
20 
A9 
A0 
20 
A9 
A0 
20 
A9 
A0 
20 
68 
20 
A9 
A0 

2B 
02 
03 
48 
61 
7F 

80 
61 
06 
B9 
67 
DB 
B9 
0F 
BC 
B9 
50 
C1 
1?9 
43 
E0 
B9 
67 

7E 
E5 
B9 

Be 

B2 

B8 

I!.B 

B8 

E0 

B8 

BO 

Bri28 20 BC BA 

LINE 

- .. 5 
.BYT $80,$80,$00,$00,$00 

.693147181 (LOG(2» 
.BYT $80,$31,$72,$17,$F8 

;.**~~*~***~~*~**~~**~~**~ft*~*~~.****~**a 
;ltPERFORM LOG. 
;*THIS f'ERFORAS TH£ CALCULATION LOG TO THE 
I"BASE E ON A VALUE STORED IN FACK1 AND PUTS 
;*TH£ RESULT IN FACII1. 
;**~*~****~**~**********~****~~***~*~***~ 
L483 JSF( 1.597 ; GET SIGN OF FACII1 

BEG L594 ;ERROR 
BPL LI,86 ;IS 0.1(. 

L594 JMP L363 ;'ILLEGAL QUANTITY' IF ZERO OR 
L486 LOA FACEXP ; GET FACIH EXF'ONENT 

SBC 1I$7F ;UN-COMf'LEMENT 
F'HA ;f'USH TO STACI( 
LOA 11$80 ;CHANGE VALUE TO WITHIN 0.5 - 1 
STA FACEXP 
LOA 11$06 ; lISQR (2) CONSTANT LSB 
LOY II$B9 ;MSB 
JSR L46,} ;ADD TO FAC It! 
LOA "$DB ;SOR(2) CONSTANT LSE'. 
LOY Il$B9 ;MSB 
JSR L649 ;FAC"1=(.Y,.A)/FAC"1 
LOA "$BC ; 1 CONSTANT LSB 
LOY 11$1'.9 ;MS£?' 
JSR 1.570 ;FAC"l"(. Y, .A)-FAC"l 
LOA "$C1 ;SERIES EVALUATION COUNTER LSI'. 
LOY "$B9 ;MSB 
JSR L603 ;SERIES EVALUATE 
LOA II$E0 ;-0.5 CONSTANT LSB 
LOY II$B9 ;MSB 
JSR L469 ;ADO TO FAC"! 
PUi ; GET EXPONENT FROM STACI( 
JSR L553 ;FAC"l'~FACII1+.A 
LDA "$E5 ;LOG(2) CONSTANT LSB 
LOY "$B9 ;MSB 

;**~*~**~~*~*~~~*~**~******~*~~*~*~****** 
;-PERFORM MUl.TIPLY. 
;*THE CONTENTS OF FACII1 ARE MULTIPLIED BY 
;*THE CONTENTS OF FACII2 AND THE RESULT IS 
;*STORED IN FAClil. THERE ARE TWO ENTRY POINTS 
;*TO THIS ROUTINE: 
;* $BA28 THE VALUE POINTED TO BY (.Y,.A) 
;- IS LOADED INfO FACII2 AND THEN 
;* MULTIPLY IS PERFORMED. 
;* $BA2B FAC"2 HAS ALREADY BEEN LOADED 
;* WITH THE ARGUMENT. 
;~*~~********~******~*****~***********~*~ 
L487 JSR L492 ;MOVE MEMORY TO FACU2 

MINUS 



Basic 99 

LOC CODE LINE 

BA2B 00 03 BNE L563 ;IF EXf'ONENT NOT ZERO 
BA2D 4C 81,'. BA JMP L498 ;TO AN RTS 
BA30 20 e,? f.A L563 JSR L461 ;ADJU5T FACIU/FACH2 
BA33 A9 00 LOA 11$00 ; SET PRODUCT AREA TO ZERO 
BA35 85 26 STA RESHO 
BA37 85 27 STA RESHO+1 
BA39 85 28 STA RE5HO+2 
BA3B 85 29 STA RESHO+3 
BA3D A5 70 LOA FACOV I GET LOW ORDER ROUNDING FLAG 
BA3F 20 59 BA JSR L491 I MUL TIPL Y /?Y BYTE 
BM2 A5 65 LOA FACHO+3 ; GET MANTISSA LSB 
e,M4 20 59 BA JSR L491 ,MULTIPLY BY BYTE 
BM7 A5 64 LOA FACHO+2 i GET SECOND 
BA49 20 59 BA JSR L491 ; MUL TIPL Y BY BYTE 
BA4C A5 63 LOA FACHO+l ; GEl THIRD 
BME 20 59 BA JSR L491 I MUL TIPL Y BY BYTE 
BA51 A5 62 LOA FACHO ; GET MSB 
BA53 20 5E BA JSR L494 ; MUL TI F'L Y BY BYTE 
BA56 4C 8F BB JMF' L508 I TRANSFER f'RODUCT TO FACIH AND ADJUST 
BA59 ; 
BA59 ;I'lULTIf'L Y A BYTE AND STORE THE RESULT IN THE 
BA59 iPRODUCT AREA $26,$27,$28,$29,$2A. 
BA59 I 
BA59 00 03 L491 SNE L49'. IIF BYTE NOT ZEIW 
BA5S 4C 83 B9 JMP L480 ;MUL TIPLY BY ZERO BYTE (256) 
BA5E "A L494 LSR A ;BYT[ rIMES 2 
BA5F 09 80 ORA U80 ;SET HIGH BIT OF ,HTE 
BA61 AB L495 TiiY ;MOVE TO .Y 
eA62 90 19 ecc L499 ;DON'T DO IF HIGH BIT WAS ZERO 
BAbt, 18 CLC i ADD FACII2 TO PRODUCT AREA 
BAb5 A5 29 LOA RESHO+3 ;F'RODueT LSI,'. 
BAb7 65 60 AOC Ar<GHO+3 IPl.US FACII2 LSI,'. 
eA69 85 29 STA RESHO+3 
BAbB A5 2B LOA RESHO+2 
BA6D 65 6C AOC AI~GHO+2 

BA6F 85 28 STA RESHO+2 
BA71 A5 27 LOA RESHO+l 
BA73 65 6B AOC AIWHO+l 
e,t)75 85 27 STA RESHO+1 
B?I77 A5 26 LilA f,[SHO ; Pf,ODUCT MSB 
Bt)79 65 6t) tlDC ARGHO ;PLUS FACII2 MSB 
BA7B BC • .J 26 STA I([SHO 
BA7D 66 26 L499 ROR RESHO ;DIVIDE PRODUCT BY 2 
£?A7F 66 27 rwr, RESHO+l 
BA81 66 28 ROR REGHOi·2 
BA83 66 29 rWI( I(E5110+3 
BAS5 66 70 Ror, FACOV 
Bfi07 9B TYA 
BAB8 4A LSR t) ;SHIFT NEXT In T TO CARRY 
BA89 00 06 BNE L495 ;IF NOT ZERO REF'EriT 
BAS£? 60 L49B RTS ;DONE 
BriBC ;~****~********~i**********~***~~*~~***** 
BABC ; ",UNF-AU: MEMORY TO FACII2. 
BABC ;l>:THIS TAI(£S THE VALUE 5TOI([D AS A FIVE £?YTE 
BABC ;WARIABLE IN MEMORY AT AN ADDRESS POINTED TO 
I',ABC ;if.ey .A (LOW OR()ER) (iND .Y (IiI ORDEr, ) , UNPACI(S 
BABC ;" HIE SIGN BYTE AND STORES THE VALUE IN THE 
P.(i8C ."SIX B YTEn OF FACII2. 
BASC ;****~*************~***************~***** 
BABC 85 22 L492 STA INDEX : 5101([ THE POINTER LSf'. 
BABE 84 23 STY INDEX+l ;MSB 
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LOC 

BA90 
BA92 
BA94 
BA96 
BA97 
M99 
BA9B 
BA9C 
I?A9E 
BAM 
BAAl 
MA3 
BAAS 
MA7 
BAA9 
BAAB 
BAAO 
BAAF 
BM0 
BAB2 
I?AB4 
MB6 
BAB7 
BAB7 
BAI?7 
BAB7 
BAB7 
BAB7 
[,.AB7 
BAB7 
BAB7 
BAB7 
BAB7 
BAB9 
BABB 
Bf~BC 

BABE 
BAC0 
['.(iC2 
BAC3 
BAC4 
BAC6 
BAC8 
BACf~ 

BACC 
BACF 
BADI 
I?AD3 
BAD4 
BAD4 
BAD'. 
B~D'. 
P.AD6 
BliD8 
BADfl 
BADI? 
P'.AOC 
MDF 
BAE2 
P.AE2 
BAE2 

CODE 

A0 04 
81 22 
85 60 
88 
Bl 22 
85 6C 
B8 
81 22 
05 68 
88 
Bl 22 
85 6E 
45 66 
85 6F 
A5 6E 
09 80 
85 6A 
88 
Bl 22 
85 69 
AS 61 
60 

A5 69 
F0 IF 
18 
65 61 
90 04 
30 10 
10 
2C 
10 14 
69 80 
85 61 
00 03 
4C FB BO 
A5 6F 
05 66 
60 

A5 66 
'.9 FF 
30 05 
68 
68 
4C F7 B8 
4C 7E ['.9 

LINE 

LDY 11$04 
LOA (INDEX>,Y 
STA ARGHO+3 
DEY 
LDA <INDEX>,Y 
STA ARGHO+2 
DEY 
LOA (INDEX>,Y 
BTA ARGHO+l 
DEY 
LDA (INDEX>,Y 
STA ARGSGN 
EOR FACSGN 
STA f'RISGN 
LOA Af,GSGN 
ORA 11$80 
STA ARGHO 
DEY 
LDA (INDEX>,Y 
STA ARGEXP 
LOA FACEXP 
RTS 

;GET FLOATING VALUE LSB 
,STORE TO FACII2 LSB 

;GET SECOND VALUE 
;STORE TO SECOND FAC«2 

;GET THIRD VALUE 
;STORE TO THIRD FACH2 

; GET VALUE MSr. 
;STORE TO FACH2 SIGN 
;REMOVE FAC«2 MSB 
;STORE TO SIGN COMPARISON FLAG 
;GET VAl.UE MSr. 
;REMOIJE SIGN 
;STORE TO FAC«2 MSr. 

;GET VALUE EXPONENT 
;STORE TO FAC«2 EXPONENT 
;GET FAC«l EXPONENT 
;EXIT 

:***~******~***************************** 
;*TEST AND ADJUST ACCUMULATORS. 
;-THIS CHECKS THE EXPONENT VALUES OF THE TWO 
;-FLOATING POINT ACCUMULflTORS AND IF THE 
I-VALUES ARE TOO LARGE OR SMALL GENERATES 
;-AN OVERFLOW ERROR BEFORE SETTING THE 
;-CONTENTS OF FAC«l TO ZERO. IF EITHER 
;.ACCUMULATOR IS ZERO THEN BOTH WILL BE SET 
;-TO ZERO BY THIS ROUTINE. 
;*************~**********~**************~ 
L461 LOA ARGEXP ;GET FACH2 EXPONENT 
L493 BEG L601 ;CLEAR FACHI SIGN & EXPONENT & EXIT 

L606 

L501 

, 

CLC 
f~DC FACEXP 
BCC L606 
BMI L500 
CLC 
.BYT $2C 
f?.f'l. l.601 
ADC 11$80 
STA FACEXF' 
BNE L501 
JMP L590 
LDA ARISGN 
STA FACBGN 
RTS 

;UNOERFLOW I OVERFLOW 
, 
l.503 

L601 

1.500 

LOA FACSGN 
EOR II$FF 
I?MI L500 
PLA 
PtA 
.IMP L476 
JMP lIr81 

;ADD TO FAC«! EXPONENT 
;.JUMP IF NO CARRY 
;IF> 127 GENERATE 'OVERFLOW ERROR' 

;CLEAR FAC«! SIGN & EXPONENT & EXIT 
;ADD $80 TO FACIiI EXPONENT AND 
;STORE 
;JUMP IF NOT ZERO 
;SET SIGN TO ZERO AND EXIT 

;GE1 SIGN COMPARISON AND 
;STORE TO FAC«1 SIGN 

;GEl FAC«1 SIGN 
; IN~IFln IT 
;IF >127 'OVERFLOW' ERROR 

;PlIl.t. STACf: UP TWO 

;CLEAR FAC"l SIGN & EXPONENT & EXIT 
;GENERATE 'OVERFLOW ERROR' 

;*******~************~**********~******** 
I~MUl.TIPLY BY 10. 
;*THE CONTENTS OF FAC"! ARE MUl.TIPl.IED BY 10 



LOC 

BAE::! 
ME2 
BAE::! 
BAES 
BAE6 
BAE8 
BAE9 
BAEB 
BAED 
BAEF 
BAFI 
BAF4 
BAF6 
BAF8 
BAH 
BAF9 
BAF9 
BAF9 
BAFA 
BAFB 
BAFC 
BAFD 
MFE 
BAFE 
BAFE 
BAFE 
f,AFE 
BAFE 
Be.01 
8803 
B!',0S 
BB07 
BB09 
BB0C 
e,B0F 
BB0F 
Bf,0F 
BB0F 
BB0F 
!',B0F 
BB0F 
BB0F 
p',e,0F 
P..80F 
["B0F 
BE·0F 
BB0F 
("H0F 
P..H!2 
BBI4 
BP..17 
BB19 
eE,lA 
BBIC 
BBIE 
BB21 
E,f?23 
BP..25 
BB27 
P..B:~? 
P,,£?2f, 

CODE 

20 0C BC 
AA 
F0 10 
18 
69 02 
B0 F2 
A::! 00 
86 6F 
20 77 B8 
E6 61 
F0 E7 
60 

84 
2& 
00 
00 
00 

20 0C BC 
A9 F9 
A0 BA 
A2 0& 
86 6F 
20 A2 BB 
4C 12 f,B 

20 BC E,A 
F0 76 
20 1P.. BC 
A9 00 
38 
E5 61 
85 ,~1 

20 £7 BA 
E6 61 
F0 E,A 
,)2 Fe 
A9 01 
,,', IJA 
C4 t.2 

Basic 101 

LINE 

J*AND THE RESULT STORED IN FAC"1. 
J*******************~******************** 
L502 JsR L516 ,ROUND FAC"1 AND TRANSFER TO FACII2 

TAX 
BEQ L162 
CLC 

;IF FAC"1 = 0 THEN EXIT 

ADC 
BCs 

"$02 
L500 
U$00 
ARIsGN 

;ADD 2 TO EXPONENT (MULTIPLY FAC"2 *4) 
;IF CARRY SET 'OVERFLOW ERROR' 

LlS9 

L1b2 

LOX 
sTX 
.JsR 
INC 
BED 
RTs 

LJ,65 
FACEXP 
L500 

,SET SIGN COMPARAsON TO ZERO 
;FAClll=FAC"I+FACII2 IMULTIPLY 
;FAC"1 EXPONENT *2 IMULTIPLY 
;GENERATE 'OVERFLOW ERROR' 

1**************************************** 
I*FLOATING POINT CONSTANT 10 
1**************************************** 

.BYT $84,$20,$00,$00,$00 

;**************************************** 
;*DIVIDE BY 10. 
i*THE CONTENTS OF FAC"1 ARE DIVIDED BY 10 
;*AND THE RESULT STORED IN FACIlI. 
.~**********~*****?~*******~************* 
[505 JSR L516 ;ROUND FAC"1 AND TRANSFER TO 

LOA tI$F9 ;POINTER TO CONSTANT 10 L~B. 
LOY »$8A ;MSB 

FACtll *5) 
FACII *10) 

FACII2 

L549 
LOX 11$00 
STX AHISGN 
JSR L496 
JMP L1,B8 

;CLEAR SIGN COMPARISON FLAG 
:TRANSFER CONSTANT (.A,.Y) TO FAC"1 
;FAe"l = FACtl2 / FACII1 

;**~****~**~~*~~**************~*~******** 
;*PERFORM DIVIDE BY. 
;-THIS DIVIDES FACII2 BY FAC«! AND PUTS THE 
;*RESULT IN FAC"I. ON ENTRY THE POINfER TO 
;*THE 5 BYTE FLOATING POINT VALUE TO BE 
;*STORED IN FAC»2 IS CONTAINED IN .AILOW ORDER) 
;*AND .YIHI ORDER) AND .X IS LOADED WITH THE 
;ESIGN COMPARISON BYTE-$6F. THE CONTENTS OF 
;*FAC«2 ARE THEN DIVIDED BY THE CONTENTS OF 
;~FAC»l. WHICH WERE LOADED PRIOR TO ROUTINE 
;*ENTRY, AND THE RESULT STORED IN FAC"I, 
;*LEAVING FACH2 UNCHANGED. 
;~****i~*~~~***~*~~*************~******** 
L649 JSR L492 ;TRANSFER MEMORY TO FACII2 
L~B8 £?ED L512 ;IF FACtll=0 THEN 'DIVISION BY ZERO' 

L507 

.Jsr, l.518 ;ROlJND FACHI 
LOI"I 11$00 
SEC 
SBC FACEXP 
5TA FACEXP 
.JSf( L',61 
INC FACEXP 
SEQ L~j00 

LOX U$FC 
L[)I"I "$01 
lDY fIr,GHO 
cry FACH() 

;0 - EXPONENT OF FAC"l 

; TEST AND I"IDJUST FIles 
;INCREMENT FACti! EXPONENT 
; EXPONENT"0. 'OVEf(F1 OW' ERROR 
;POINTER TO FUNCTION REGISTER 
;MSB 

;GET FACH2 MANTISSA M5B 
;SAME 1"15 FAe«l MANTISSA MSB? 

LSB 
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LOC CODE LINE 

f.B2D 
B82F 
BB31 
8f.33 
BB35 
8837 
8B39 
8f.JB 
BB3D 
Bf.3F 
B840 
8841 
BB43 
8f.44 
B846 
B848 
BB4A 
884C 
BB4D 
Bf.4F 
BB51 
B853 
BB55 
B857 
8B59 
88SE'. 
BBSD 
S8SE 
B860 
8862 
BB64 
f·866 
8f.68 
886A 
Bf.6C 
886E 
BB70 
B872 
8B71, 
B876 
BB77 
Bf.7A 
BB7C 
BB7E 
BB7F 
e.e.S0 
BBtH 
BBS2 
BB83 
Be.S4 
Bf.S6 
8B87 
f.BSA 
BP..8C 
8B8F 
e.e.91 
eB93 
Bl'.95 
BH97 
BB99 
BB9B 

00 10 
M 68 
C'. 63 
00 0A 
M 6C 
C4 64 
00 04 
M 60 
C4 65 
08 
21'1 
90 09 
E8 
95 29 
F0 32 
10 34 
A9 01 
28 
B0 0E 
06 60 
26 6C 
26 6B 
26 6A 
e.0 E6 
30 CE 
10 £2 
A8 
A5 60 
E5 65 
85 60 
1'15 6C 
E5 64 
t;;~ 6C 
A5 6fJ 
E5 63 
8S 6B 
A::' 6A 
£5 62 
85 6A 
98 
4C "F BB 
A9 40 
00 CE 
0A 
0A 
0A 0., 
0{i 
0A 
85 70 
28 
4C 8F BB 
A2 14 
4C 37 M 
A5 26 
85 62 
AS 27 
8S 63 
A5 28 
85 64 
A5 29 

LS14 

L509 

L510 

L5I5 

L513 

L511 

L512 

L508 

BNE L514 
LOY (ir<GHO+l 
CPY FACHO+1 
f.NE LSI4 
LOY ARGIiO+2 
CPY FACliO+2 
BNE L514 
LOY Ar<GHO+3 
CPY FACHO+3 
f'Hf' 
ROL A 
e.cc L509 
INX 
STA RESHO+3,X 
8EQ L513 
Bf'L L511 
LOA 11$01 
f'LP 
BCS LSIS 
ASL ARGHO+3 
ROL ARGHO+2 
ROL ARGHO+l 
ROL ARGHO 
BCS LS14 
BMI LS07 
e.f'L L514 
TAY 
LOA Ar<GHO+3 
SBC FACHO+3 
STA ARGHO+3 
LOA ARGHO+2 
Sf.C F(.CHO+2 
STA ARGHO+2 
~nA Ar<GHO+l 
SBC FACHG+1 
STA Ar<GHO+1 
LOA ARGIIO 
SP'.C FACHO 
STA ARGHD 
TYA 
JMP L510 
LOA 11$"0 
BNE L509 
ASL A 
ASL ., 
ASL A 
ASL A 
(ISL A 
ASL A 
STA FACOV 
PLF' 
.lI'If' L508 
LOX 11$14 
JMP L10 
LOA RESHO 
filA FACHO 
LOA RESHO+1 
STA FACHO+1 
LOA I~ESHO+2 

STA FACHO+2 
LOA RESHO .. ·3 

~NO 
;SAME FOR OTHER 3 BYTES OF MANTISSA 

;NO 

;NO 

;SAVE THE STATUS 
~MULTIPLY .A BY 2 
;LOST A BIT FROM .A 
~INCREMENT .X REGISTER 
;STORE .A 
; .X=0 
;.X(128,MULTIPLY .A BY 64 
~SET .A TO 1 

;GET STATUS 
;CARRY SET, SUBTRACT FACII1 FROM FACII2 

;MULTIPLY FACII2 BY 2 

;CARRY SET 
;$6A>127 
;$6A<128 (JUMP) 
~SAVE .A 

;FACII2=FACII2-FACII1 

;RESTORE .A 
;CONTINUE WITH DIVISION 

; .A:64 
;JUMP 

;MULTIPLY .A BY 64 

;STORE TO FACII1 LOW ORDER ROUNDING FLAG 
;GET STATUS 
;PRODUCT TO FACII1, A~JUST, AND EXIT 

;'DIVISION BY ZERO' ERROR 
; OUTf'UT MESSAGE 

,TRANSFER PRODIlCT AREA INTO FACII1 



LOC 

BB90 
BB9F 
BBA2 
BBA2 
BBA2 
BBA2 
E?BA2 
BBA2 
HHA2 
BBA2 
BHA2 
BBA2 
BBM 
BBM 
BHA8 
BBM 
BE?AC 
BBM 
HBAF 
BBBI 
HBB2 
BE?B4 
BBB6 
BHB7 
HHB9 
BBBB 
BBBO 
BE?BF 
HHC0 
BHC2 
BHC4 
BBC6 
HHC7 
BHC7 
HBC7 
BBC7 
BHC7 
BHCI 
BBC7 
BBC7 
BBC7 
BBC7 
BBC7 
1!.P..C7 
E?P'.C7 
BBC7 
Be.C7 
BeC7 
Bf:.C7 
BBC7 
BBC9 
BBCA 
e·BCC 
BBCE 
HP..D0 
BBD2 
HBD'. 
BBD7 
Bt.D9 
BI?LJB 
BI'.DD 

CODE 

85 65 
4C 07 B8 

85 22 
84 23 
A0 04 
Bl 22 
85 65 
88 
81 22 
85 64 
88 
IH 22 
85 63 
88 
81 22 
85 66 
09 80 
85 62 
88 
HI 22 
85 61 
84 70 
60 

1'12 5C 
2C 
1'12 57 
1'10 00 
F0 04 
A6 '.9 
A'. ',A 
20 IB Be 
86 22 
flI, 23 
1)0 0', 
1'15 65 

LINE 

STA FACHO+3 
JAP L522 ,ADJUST FAClll 

;*~*~***~*~******.~~* •• ~*.~a~*~**~*~~*~** 
,~UNPACK MEMORY INTO FAClil. 
I_THIS LOAOS A VALUE STORED AS A 5 BYTE 
;~FLOATING POINT NUMBER, EXTRACTS THE SIGN 
I-BYTE AND THEN STORES IT IN THE 6 BYTES 
I~OF FAClll. THE LOCATION OF THE VALUE IN 
;*MEMORY IS POINTED TO BY THE CONTENTS OF 
;~.A(LOW ORDER) AND .Y(HI ORDER). 
;*~r..*******.**~**~~~**************~***** 

Basic 103 

L496 STA INDEX 
STY INDEX+l 
LDY 11$04 

;STORE FLOATING VALUE POINTER LSB 
;Mse 

LOA (INDEX),'" 
STA FACHO+3 
DEY 
LOA (INDEX),Y 
STA FACHO+2 
DEY 
LDA (INOEX),Y 
STA FACHO+l 
DEY 
LOA (INDEX),Y 
STA FACSGN 
ORA 11$80 
STA FflCHO 
DEY 
LOA (INDEX),Y 
STA FACEXP 
STY FACOV 
RTS 

;GET VALUE LSI? 
;STORE TO FAC"1 LSB 

;GET SECOND VALUE 
;STORE TO FAC"1 SECOND VALUE 

;GET THIRD VALUE 
;STORE TO FAC"l THIRD VALUE 

; GET VALUE MSB 
;5TORE TO FAClll SIGN 
;REMOVE SIGN BIT 
;5TORE TO FAC"l MSB 

;GET VALUE EXPONENT 
;STORE TO FACIlI EXPONENT 
;STORE ZERO TO FACIlI LOW ORDER 

.*~**~**~*****************************~** 
;*PACK FACIII TO MEMORY. 
I-THIS COMPRESSES THE 6 HYTES OF FACIlI INTO 
;*s BYTES BY STORING THE SIGN BYTE AS THE 
;.MOST SIGNIFICANT BIT OF THE MANTISSA MSB. 
;*THESE FIVE BYTES ARE THEN STORED IN A MEMORY 
;.LOCATION POINTED TO BY .X(LOW ORDER) AND 
;*.Y(HI ORDER). THERE ARE 4 DIFFERENT ENTRY 
;*POINTS AS FOLLOWS: 
;~ $BBCl PACK FAC"l INTO $e0SC 
;* $BBCA PACK FAClll INTO $0057 
,* $BBD0 PACK FAC"l INTO CURRENT VARIAHLE 
;. ADDRESS ($~9) 

;. $BBD4 PACK FAC"l INTO MEMORY POINTED 
;* TO BY .X(LOW ORDER) AND .Y 
;* (HI ORDER). 
;*****~****~*~**~*~*~*~~~******-*****~**** 
L98 LOX "$5C ;SET POINTER TO $005C 

L609 

Lb07 

L15'. 

.BYT $2C ;SKIP NEXT COMMAND 
LOX "$57 ;SET POINTER TO $0057 
LOY 11$00 
BEO l1!)I, 
LDX FORPNT 
l.OY FOI~PNl + 1 
JSI~ 
STX 
STY 
LOY 
LOA 

1.510 
INDEX 
INDEX+l 
11$0 1, 

FflCHO+3 

; .IUMP TO PACf( 
;SET POINTER TO CURRENT VARIABLE LSB 

;MSB 
;ROUND FM:lIl 

;STORE POINTER LSB 
;MSB 

;GET HIC"l LSB 
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LOC CODE LINE 

BBDF 91 22 STA (INDEX),Y :STORE TO MErlORY 
BBE1 88 DEY 
BBE2 AS 6/0 LDA FACHO+2 ;6ET FACII1 SECOND BYTE 
e·BE~ 91 22 STA (INDEX),Y :5TORE TO MEMORY 
BBE6 88 DEY 
BBE7 1'15 63 LDA FACHO+l :6El FACIn THIRD BYTE 
BBE9 91 22 STA (INDEX),Y :STORE TO MEMORY 
BBEB 88 DEY 
BBEC 1'15 66 LDA FACS6N ;GEl FACII! SIGN 
BBEE 09 7F ORA lti7F JGEl RID OF HIGH BIT 
BBF0 25 62 AND FACHO ; AND IN FACtl1 MSB 
BBF2 91 22 STA (INDEX),Y ;STORE IT TO MEMORY 
BBFIo 88 DEY 
Bf.F5 1'15 61 LDA FACEXP :GET FAClt1 EXF'ONENT 
BBF7 91 22 STA (INDEX),Y ;STORE IT TO MEMORY 
BI.'.F9 81, 76 STY FACOV ;5El FACltl LOW ORDER FLAG TO ZERO 
BBFB 60 RTS 
BBFC ;**.*~******-**~****~******~**~~**~****** 
BBFC ;lI'MOVE FACII2 TO FACI01. 
BBFC ;i<iTHIS MOVES THE ENTIRE CONTENTS OF FAClt2 
BBFC ;lI'INTO FACII1, LEAVING BOTH CONTAINING THE 
BBFC ;*SAME VALUE. THE ROUNDING BYTE $70 IS 
BBFC ;*ZEROED. 
BBFC ;***~*******~*************~~~*****~~*.**** 
BBFC 1'15 6E L392 LDA ARGSGN ;GET FACII2 SIGN 
BBFE 85 66 L31.t, 5TA FACSGN :STORE TO FACII1 SIGN 
BC00 1'12 05 LOX 11$05 ;LOOP TO COPY THE EXPONENT 
BC02 B5 68 L593 LDA BITS,X ;AND THE MANTISSA FROM FACII2 
BC04 95 60 STA Ff)CEXP-l, X ;TO FAClll 
BC06 CA DEX 
BC07 D0 F9 SNE L593 ;DO NEXT 
BC09 86 70 STX FACOV :SET FAClll IWUNDING BYTE TO ZERO 
BC0B 60 RTS 
BC0C ;*~***~*****~**~************************* 
BC0C :*MOVE F f)CII1 TO FACII2. 
BC0C j*THIS MOVES TIlE ENTIRE CONTENTS OF FACtH 
BC0C ; idNTO FflC1I2, LEAVING BOTH CONTfUNING THE 
BC0C ; "S(iME VALUE. THE ROUNDING BYTE $70 IS 
BC0C ;*ZEROEO. 
BC0C ;****~**********************~***~******** 
Be0C 20 1B BC L516 JSR L518 ;IWLJND FAell1 
BC0F (12 06 L160 LDX U$06 : LOOF' TO CoF'Y 6 BYTES OF 
BCt1 B5 60 L599 LDA FACEXP-1,X ;FflClll INTO 
BC13 95 68 STA BlTS,X :F(iCU2 
BC15 CA DEX 
BC16 D0 F9 BNE L~j99 ;DO NEXT BYTE 
BC18 86 70 STX FACOV ;ZERO ROUNDING FLAG 
BelA 60 Ui17 RTB 
BCIB ~*~****~***~**~*~*****~**********~***~*** 
BCIB ;*ROUND FAClll. 
BC1B ;*THE EXPONENT OF FAClIl IN snE $61 IS 
BC1B ;'>TESTED, IF THE. CONTENTS AI<E ZERO THE 
BClB ; ",ROUTINE EXITS, IF NOT THEN THE RDUNDING 
BCIB :*BYTE IN $70 IS MUL TIF'L!ED BY 2 (IND THE 
BC1B ;*STATE OF THE CARRY FLfiG 1(' 

" CHECf(ED. IF 
BC1B :*CARRY IS CLEAR THEN IT EXITS. OTHERWISE 
P..C1B ; *THE FLOATING POlNT VALUE IS INCREMENTED 
BClg ;i<BY 1. 
Belg ;**~~~*****~*******~~**~~***~*~**~***r~~* 
BClg 1'15 61 L518 LDA FACEXP ;GET FACUl EXPONENT 
BClD F0 FE'. BEQ L517 ;ZERO, EXIT 



LOC CODE 

8CIF 06 70 
BC21 90 F7 
e.C23 20 6F B9 
BC26 D0 F2 
BC28 4C 38 B9 
BC2B 
BC2B 
BC2S 
BC2B 
BC2B 
BC2B 
BC2B 
BC2B AS 61 
BC2D F0 09 
BC2F A5 66 
BC31 2A 
I.\C32 A9 FF 
BC34 B0 02 
I.\C36 A9 01 
BC38 60 
BC39 
BC39 
8C39 
BC39 
BC39 
8C39 
BC39 
BC39 
BC39 20 2B BC 
I?C3C 85 62 
BC3E A9 00 
BC40 85 63 
P..C42 A2 88 
BCi,4 AS 62 
I.\C46 49 FF 
BC48 2A 
BC49 A9 00 
BC4B 85 65 
BC'.D 85 64 
BC4F 86 61 
BC~j,1 85 70 
BC53 85 66 
(?,C55 4C D2 B8 
BC58 
BC58 
Be58 
I',C58 
Be58 
BC58 
Be58 46 66 
BC5A 60 
BC5S 
BC51? 
j?,C5B 
BC~)B 

Be5!?, 
f'.C~jB 

~,C5B 

BC~ .. I), 
e.C5!? 
BC5B 

Basic 105 

LINE 

L152 

ASL FACOV 
BCC L517 
JSR L530 
BNE L517 
JMf' L477 

;ROUNDING BYTE TIMES 2 
;CARRY CLEAR, EXIT 

;(iOD 1 TO FACIII 
·NOT ZERO 
;AOJUST FACIlI 

;~*~***~*****~***~*****~*~****~~*~*~****~ 
I*GET FAC"1 SIGN. 
;~THIS FINDS THE SIGN OF THE VALUE IN FAC"1 
;-AND STORES IT IN .A.IF .A=101 THEN THE V~LUE 
;.IS POSITIVE, IFF IS NEGATIVE, 100 MEANS 
;*THAT THE VALUE IS ZERO. 
;**************************************** 
L597 LOA FACEXP ;GET FAC"l EXPONENT 

SEQ L527 ;FACIlI IS ZERO, EXIT 
Ll00 LDA FACSGN ;GET FACIlI SIGN 
L523 ROL A ;SHIFT OUT THE HIGH BIT 

LOA ilIFF ;ASSUME NEGATIVE 
BCS L527 ;CORRECT IT IS NEGATIVE 
LDA 11$01 ;ELSE SET FOR POSITIVE 

L527 RTS ;DONE 
;*~**********~**********~**************** 
;.PERFORM SGN. 
;-THE ROUTINE TO GET THE SIGN OF FAC"1 IS 
i-CALLED AND THE SIGN OF THE VALUE IN FAC"l 
;*IS PUT INTO THE MSB OF FAC"l, $88 INTO THE 
;-EXPONENT OF FACII1 AND THE REST OF FAC"1 
I*IS ZEROED. 
;*****~~*************~***************~*** 
SGN .)SH L597 ; GET SIGN OF FAC"l 
L521 STA FACHO :STORE TO MSS FAClll 

LOA 11$00 ;SEr 2NO BYTE TO ZERO 
STA FACHO+l 
LOX H$88 ;LOAD .X WITH EXPONENT 

L310 LOA FACHO ;GET FAell1 MSB 
EOR "$FF ;NOT IT 
ROL t) ;SHIFT MSBIT TO CARI~Y 

U86 LOA 11$00 
STA FACHO+3 ;ZERO REST OF FAC"1 MANTISSA 
STA FACHO+2 

L557 STX FACEXP ;STORE EXPONENT 
STA F {iCOV ; ZEr\o FAe"l f,OUNDING BYTE 
STA FACSGN ;ZERll FACII1 SIGN 
.IMP L472 ; CORf(ECT I';\CII1 FOR TRUE OR 

; *F'ERFOHM ABS. 
;ETHIS SIMPLY ENSURES THAT THE SIGN BYT~ OF 
;.FAClll $66 ALWAYS CONTAINS A POSITIVE FLAG 
:~$01. 

;****~***~********~****~~******~********* 

FALSE 

ABS LSR FACSGN ;SHIFT SIGN BYTE TO REMOVE NEGATIVE 
RTS ;EXIT 

;*****************~*******~******~******* 
;*COMPAHE FAClll TO VALUE IN MEMOHY. 
;-THE VALUE STORED IN FAC"1 IS COMPARED WITH 
;~A FIVE BYTE FLOATING POINT VALUE STORED IN 
;~MEMORY AT A LOCATION POINTED TO BY THE 
;~ACCUMULATOR (LOW OHOER) AND Y INDEX REGISlER 
; HHIGH ORDER). ON EXIT THE-_ t)CCUMULATOI~ 

;-CONTAINS THE COMPARISON FLAG: $00 ~ THAl 
;-BOTH VALUES ARE EQUAL, $01 E MEANS THAI FAC"l 
;*IS GREATER THAN THE VALUE IN MEMORY AND IFF 
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LOC CODE LINE 

8C58 
8C58 
8C58 
8C58 95 24 
8C5D 91e 25 
BC5F Ae ee 
8C61 81 21e 
BC63 CS 
BC61e AA 
f.C65 Fe Cig 
BC67 81 21e 
BC69 1e5 66 
BC6B 3e C2 
BC6D Ele 61 
BC6F De 21 
BC71 Bl 21e 
Bcn e9 ge 
BC7S C5 62 
Bcn De 19 
BC79 CS 
BC7A Bl 21e 
BC7C C5 63 
8C7E De 12 
Bcse CS 
BCSl f·l 21e 
BC83 C5 61e 
BC85 
BC87 
BC8S 
BC8A 
Bcac 
BCSE 
BCge 
8C92 
8C91e 
8C96 
BC98 
8C9B 
BC9B 
8C9B 
BC98 
BC9B 
BC9B 
8C9B 
BC98 
BC9B 
BC98 
BC9D 
BC9F 
BGA0 
SCA2 
SCM 
SCA6 
SGA7 
BCA9 
SCAB 
f·CAE 
BCAF 
SCI!.! 
SCS3 
f·CS5 

De eB 
CS 
A9 7F 
CS 70 
Bl 21e 
E5 65 
F0 2S 
A5 66 
90 02 

FF 1,9 
IeC 31 BC 

AS 61 
F0 loA 
3S 
E9 A0 
21e 66 
10 09 
AA 
A9 FF 
85 68 
20 40 B9 
BA 
A') 
C9 
10 
20 

61 
F9 
06 
99 B9 

~~= THAT FACHI IS LESS THAN THE VALUE IN . 
;*MEI'lORY. 
~********~******************************* 
L30S STA INDEX+2 ,SAVE CONSTANT POINTER LSB 
L316 STY INDEX+3 ~MSB 

LOY H.ee 
LOA (INDEX+2),Y ,GET EXPONENT FROM MEMORY 
INY 
TAX ;PUT EXPONENT IN .X 
BEQ L597 ;IF ZERO THEN GET SIGN OF FACtl1 
LOA (INDEX+2),Y ~GET MSB OF MANTISSA IN MEMORY 
EOR FACSGN ;IS SIGN SAME 
BMI L100 ,DIFFERENT SIGNS 
CF'X FACEXP ~COMPARE EXPONENTS 
BNE L252 ,DIFFERENT EXPONENTS 
LOA (INDEX+2),Y ;GET MSB OF MANTISSA FROM MEMORY 
ORA M$80 ,GET RID IF SIGN BIT 
CMF' FACliO ,COMF'ARE WITH FACII1 MSB 
BNE L252 ,DIFFERENT 
INY 
LOA (INDEX+2),Y ;GET BYTE 2 OF MANTISSA FROM MEMORY 
CMP FACHO+l ,COMPARE WITH FACH1 BYTE 2 
BNE L252 ;DIFFERENT 
INY 
LOA (INDEX+2).Y ;GET BYTE 3 OF MANTISSA FROM MEMORY 
CMP FACHO+2 ,COMPARE WITH FACH1 BYTE 3 
SNE L252 ;DIFFERENT 
INY 
LOA 1I$7F 
CMP FACOV ,CHECK FOR HIGH BIT IN ROUNDING FLAG 
LOA (INDEX+2),Y ;GET LSS OF MANTISSA FROM MEMORY 
SBC FACHO+3 ,SUBTRACT LSB OF FACtl1 USING CARRY 
BEQ LS29 ;EQUAL SO EXIT 

L252 LOA FACSGN ;GET SIGN OF FACtl1 
BCC L524 ;BRANCH IF FACH1 > THAN MEMORY 
EOR tI$FF ;INVERT 

L521e JMP L523 ;SET RESULT FLAG 
;********~*~*******~~**********r.********* 
;*FLOATING TO FIXED POINT CONVERSION. 
,*THE FLOATING POINT NUMBER IS STORED IN FACtl1 
;*AND IS CONVERTED TO A TWO BYTE FIXED POINT 
,.NUMBER WHICH IS STORED IN $6S(LSB),$6b(MSB) 
;*(rlS8). IF THE VALUE IN FAC"! IS GREATER 
;~THAN 32767 THEN THE OVERFLOW IS STORED IN 
;*$68. 
;****************************~****r.**~*** 
L526 LDA FACEXP ;GET EXPONENT OF FAC"l 

BEQ LS92 ;BRANCH IF ZERO 
SEC 
SBC tI$A0 
BIT FACBGN 
BPL U6'. 
TAX 
LOA H$FF 
BTA BITS 
JSR L'.71, 
TX{i 

L1b4 LOX HFACEXP 
eMf' tI$F9 
BPL L525 
JSR L't82 

;TEST SIGN OF FAC"1 
;BRANCH IF POSITIVE 

;SET FAC"l OVERFLOW TO $FF 
;INVERT MANTISSA OF FACH1 
;RESTORE EXPONENT 

;POINTER TO FACHl 

;SHIFT FACHl RIGHT 



LOC 

BCB8 
BCBA 
SCSS 
e.CBC 
SCSE 
BCC0 
BCC2 
eCC4 
BCC6 
BCC9 
scce 
BCCC 
BCCC 
BCCC 
BCCC 
BCCC 
e·ccc 
BCCC 
BCCE 
BCD0 
BCD2 
BCDS 
BCD7 
BCD9 
BCDB 
BCDD 
BCDE 
BCE0 
BCE2 
BCEIt 
BeE6 
BCE9 
BCEB 
BCED 
BCEF 
e.CF 1 
BCF2 
eCF3 
BCF3 
e·CF3 
(?CF3 
(?CF3 
BCF3 
ElCF3 
BCF3 
BCF3 
BCI'3 
BCF5 
P..CF7 
BCF9 
BCFA 
BCFC 
BCFE 
f>.D00 
BD02 
BD04 
BD06 
BD08 
BD0A 
BD0D 
BD0F 

CODE 

84 68 
60 
A8 
A5 66 
29 80 
46 62 
05 62 
85 62 
20 B0 B9 
84 68 
60 

A5 61 
C9 A0 
B0 2& 
20 9B BC 
84 70 
AS 66 
84 66 
49 80 
2A 
A9 A0 
85 61 
A5 65 
85 07 
4C 02 B8 
85 62 
85 63 
85 64 
85 65 
A8 
60 

A0 00 
A2 0A 
9', 50 
CA 
10 Fe. 
90 0F 
C9 2D 
De 0'. 
8b 67 
Fe 04 
C9 2B 
D0 0~'j 

20 7:3 00 
90 5f'. 
C9 2£ 

Basic 107 

LINE 

L529 
l525 

STY BITS 
RTS 
TAY 

;SAVE OVERFLOW 
;EXIT 

l.DA FACSGN 
AND 11$80 
U,R FACHO 
ORA FACHO 
STA FACHO 
JSR L484 
STY BITS 
RTS 

;MASK OUT ALL BUT SIGN BIT 

;SHIFT FAC"1 RIGHT BIT BY BIT 
;5AVE OVERFLOW 

;********~**~*****a*a.~~~~.***~~******~** 
; !>iF'ERFORM • INT' . 
I*THE V4LUE STORED IN FAC"1 IS ROUNDED DDWN 
;*TO THE NEAREST INTEGER BUT IS LEFT IN FULL 
I*FLOATING POINT FORM IN FAC"1. 
;*~~*~~*****#*********************~****** 

;GET EXPONENT FACtl1 
; IS IT INTEGER 
; YES THEN EXIT 

L531 LDA FACEXF' 
CMP IIM0 
BCS L528 
JSR L526 
STY FACOV 
LOA FACSGN 
STY F(,CSGN 
EOR 11$80 
ROL A 

;CONVERT FAClll TO INTEGER 
;SAVE l.OW ORDER ROUNDING OF FAG"1 
;GET FAClil SIGN +MSB 

LOA II$A0 
STA FACEXP 
LOA FACHO+3 
STA CHARM; 
JMP L472 

;ROTATE SIGN BIT INTO CARRY 
;FLAG INTEGER 
;IN EXPONENT 
;uET LSB 

;ADJUST FAClll 
L592 STA FAClJO 

STI) FACHO+1 
flTA FACHO+2 
STA FACHO+3 
TAY 

IFILl. MANTISSA OF FAC«1 WITH 
;CONTENTS OF ACCUMUL~TOR 

;RETURN ACCUMULATOR VALUE IN .Y 
L528 RTS 
;**~**~*~*****~*****~***~~~****~*~******* 
;*CONVERr STRING TO FLOATING POINT. 
;*THE STRING TO BE CONVERTED IS STORED AT A 
;~LOCATION POINTED TO BY CHARGET POINTERS 
;~$7A,$7B. THE NUMERIC VALUE STORED IN THE 
; ~STRIN(J IS CHECf:ED AND THEN CONVElnED TO 
I~FLOATING POINT FORM IN FACII1. THIS ROUTINE 
;~IS USED BY 'VAL'. 
;**~*~***~*****~**~~*****~*****~*~***~*** 
L~32 LOY 11$00 ;S[T TO ZERO 

L237 
LDX 11$0(, ;sn .X TO P()INTER 
STY FACEXP-4.X ;CLEAR LOCATIONS $50 
on 

;REPEAT UNTIL DONE 

TO $66 

f!.F'l. l.237 
f?CC L536 
[MI" 11$20 
(?NE L533 
STX SGNFLG 
BED L ~;3~) 
CMF' 11$2[>, 

;BRANCH IF NEXT CHARACTER IS NUMERIC 
; IS CHAr,ACTEr, , .. , 

L5:i5 
L~j36 

L534 

BNE L534 
.JSR OmGET 
eec L551 
CMP 1I$2E 

;NO 
;sn HJ $FF 
; Bf«INCH (,LWAYS 
;IS CHARACTER '+' 

;NO 
GET NEXT CHARACTER 
BRANCH IF CHARACTER NUMERIC 
IS CHAHAC rER ' , 
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LOC CODE LINE 

BDl1 F0 2E P"E:Q L544 ;YES 
P..D13 C9 45 CMF' "$45 ;IS CHARACTEI~ 'E' 
BD15 D0 30 BNE L539 :NO 
BD17 20 73 00 .JSR CHRGET ;GET NEXT CHARACTEI~ 
BOlA 90 17 Bce L543 :BRANCH IF CHARACTER NUMERIC 
BOIC C9 AB CMF' II$AB ;CHECH IF BASIC TOf(EN FOR '- , 
[,.OlE F0 0E BED L537 ;YES 
BD20 C9 20 CMF' 11$20 ;CHECK IF CHARACTER IS ' -' 
B022 F0 0A BED L537 ;YES 
BD24 C9 AA CMF' II$AA ; CHECf( IF BASIC TOf(EN FOR ' ... ' 
B026 Fe 08 BEn L5'.2 ;YES 
B028 C9 2B CMF' 1I$2B ; CHECf( IF CHARACTER IS ' ... ' 
B02A F0 04 BEQ L542 ;YES 
B02C D0 07 BNE L541 ;NOT ANY OF ABOVE THEN ILLEGAL CHAR 
BD2E 66 60 L537 ROR FACEXP-l ;SET BIT 7 IN $60 
BD30 20 73 00 L5'.2 JSR CHRGET ;GET NEXT CHAr<ACTER 
B033 90 5C L543 ['.CC L168 ;BRANCH IF NUMEr(IC TO 'E' ROUTINE 
BD35 2't 60 L541 BIT FACEXP-l ;IS BIT 7 SET 
B037 10 0E ['.F·L L539 ;NO 
BD39 A9 00 LDA 11$00 
B03B 38 SEC 
BD3C E5 5E SBC FACEXP-3 
B03E 4C 49 BO JMF' L540 
BD41 66 5F L544 ROR FACEXF'-2 ;FOUNO DECIMAL POINT 
B043 24 5F BIT FACEXF'-2 
BD45 50 C3 ['.VC L535 ;GET NEXT CHARACTER 
BD47 A5 5E L539 LDA FACEXP-3 
BD49 38 L5'.0 SEC 
BD4A E5 50 S[,.C FACEXP--4 
BDI.C 85 5E STA FACEXP-3 
P..D4E F0 12 BED L5 /.8 
BD50 10 09 BPL L550 
B052 20 FE BA L5'.6 JSR L505 ; FACIIl -- FAC"l / 10 
BD55 E6 5E INC FACEXP-3 ; LOOF' COUNTER 
B057 00 F9 [,.NE L546 ;DO AGAIN 
BO~j9 F0 07 BEG L548 ; JlJMP ALWAYS 
P..D5l'. 20 E2 BA L550 JSR L502 ;FAClil - FAC"l ;0; 10 
BD5E C6 5E DEC FACEXP-3 ;LOOP COlJNTEr< 
[,.D60 D0 F9 BNE L~i50 ;DO AGAIN 
BD62 A5 67 L5'.8 LDA SGNFU; ;TEST Fl.AG FDR NEGATIVE 
BD64 30 01 BMI L547 ;IF YES INVERT FAClll AND EXIT 
BD66 60 IHS ;EXIT 
BD67 4C B4 £'.F L~j/.7 .IMP L591 ;INVERT FM:lIl AND EXIT 
BD6A 48 L551 F'HA ;SAVE CHI'IRACTER ON STfiCf( 
BD6[,. 24 5F P..IT FACEXP-2 ;HAS A DECIML POINT ALREADY 
B06D 10 0" '- BPL L538 ;BEEN ENCOUNTERED, NO 
BD6F E6 5D INC FACEXP-4 ;YES THEN INCREMENT DECIMAL Pl.ACES 
BD71 20 E2 BA L538 Jsr< L502 ; ~lUL TI PL Y FACII1 BY 10 
('.D74 68 PLA ;GET CHARACTER OFr STACI( 
BD75 38 SEC 
B076 E9 30 SP.-C "$30 ;CONVERT FROM ';:-iCII TO NUMERIC VALUE 
B078 20 7E BD JSR L553 ;I'IDO NEXT DH,IT TO FACII! 
[,.Dn I.C 0A Bo JMP L535 ;REPEAT FOR NEXT CHARACTER 
(,.()7E 48 L553 f'HA ;PlJSH VALUE ONTO STAef( 
P.-D7F 20 0C !,.C JSR L516 ; TRANSFER FACII1 TO FACII2 
P..D82 68 PLA ;RESTDRE DIGIT 
P.-083 20 3C [,·C JSR L521 ; SET UP FAClil FOR 1 DIGIT 
BD8b A5 6E LDA ARGSGN ; GET FACII2 SIGN 
BDB8 't5 66 EOR rACSGN ;EXCLUSIVE OI( WITH FACIlI SIGN 
BD8A 85 6F STA ARISGN ;STORE IN SIGN COMPARISON REGISTEI~ 
P.-OBC A6 61 LOX FACEXF' ; GET FACHl EXPONENT 



Basic 109 

LOC CODE LINE 

B08E 
B091 
B091 
B093 
B095 
B097 
B099 
B09B 
B090 
BOAt 
BOtH 
BOA2 
BOA3 
BOA5 
BOM 
BOA7 
BOA9 
BOAB 
BOAC 
BOAE 
BOB0 
BOB3 
BOB3 
BOB3 
BOB3 
BOB3 
BOB3 
BOB3 
BOB4 

IoC 6A 88 

A5 5E 
C9 0A 
90 09 
A9 6'0 
2'0 6111 
30 11 
IoC 7E 89 
eA 
iliA 
18 
65 5E 
0A 
18 
Ae ee 
71 7A 

30 
Sf 

38 
E9 
85 
IoC 30 BD 

9B 
3E 

BOBS BC 
BOB6 1f 
BOB7 FO 
BOBS 
BOBS 
BOB9 
e.OBA 
BOBB 
BDBC 
BOBO 
BOBO 
BOBE 
BOe·F 
BOC0 
BOCI 
e.OC2 
BOC2 
e.OC2 
BDC2 
e.OC2 
81)C2 
BoC2 
BoC2 
BOC2 
BOC2 
BDC2 
BDC'. 
BOC6 
BOC? 
BOCe. 
BDCD 
BOCO 

9E 
6E 
6B 
27 
FD 

9E 
6E 
6e. 
28 
00 

A9 
A0 
20 
A5 
A6 

71 
A3 
OA B() 
:1A 
39 

JI'lP L251 ;PERFORI'I ADO 
;Ii:OlJTINE TO SET EXPONENT VALUE 
L168 LOA FACEXP-J ;6fT EXPONENT COUNTER 

CMP H$eA ;COMPARE WITH 10 
BCC L545 ;BRANCH IF LESS THAN 10 
LOA HFACHO+2 ;IF MINUS THEN NEGATIVE 
BIT FACEXP-l 

EXPONENT 

Bl'Il L554 
JMP LIo81 

L5105 ASL A 
ASL A 
CLC 

;6ENERATE 'OVERFLOW ERROR' 
,MULTIPLY EXPONENT COUNTER BY 10 

L554 

AOC FACEXP-3 
ASL A 
CLC 
LOY lI$ee 
AOC (TXTPTR),Y ;AOo ASCII DIGIT 
SEC 
SBC 11$30 
STA FACEXP-3 
JMP L542 
.ENO 
.LIB BIJ 

lAND REMOVE ASCII OFFSET 
;STORE 

;GET NEXT CHARACTER 

;**a****R~*****.*~*****R~*****~***~****** 
;*CONSTANTS FOR STRING CONVERSION. 
;*~**R***~******~a**~****.*************** 
;99999999.9 

.BYT $9B,$JE,$BC,$lF,$FO 

;999999999 
.BYT $9E,$6E,$6B,$27,$FO 

;1/l16)0000000 
.BYT $9E,$6E,$6B,$28,$00 

;****~~***************~********~~*~****** 
;EPRINT 'IN' THEN BASIC LINE NUMBER. 
;*THE MESSAGE 'IN' IS PRINTED FOLLOWED BY 
l*THE LINE NUMBER OF THE CURRENT BASIC 
;.LINE, THIS IS STORED IN LOCATIONS $39,$3A. 
;ETHE LINE NUMBER IS TRANSfERED TO THE 
;.ACCUMULATOR (MSB) AND .X INDEX REGISTER 
;E(LS!?), THE ROUTINE AT $BOGD THEN PRINTS 
; *256.ACCUMLJLATOR +. X ON HIE OUTPIlT DEV ICE. 
;~****~~**~******~~********~~**~~~******* 
L555 LDA UFBUFPT ;POINTER TO 'IN' STRING LSB 

LOY U$A3 ;MSC 
JSR LB0 ;PRINT STRING 
LOA CURLIN+l ;GEI CURRENT LINE NUMBER MSB 
LDX CURLIN ;LSa 

l 
;PRINT INTEGER NUMBER IN .A,.X 
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LOC 

BOCO 
BDCO 
BOCF 
BD01 
B003 
BD04 
BOD7 
BOOA 
BOOO 
BODO 
BDOD 
["DOD 
BODO 
["DOD 
BODO 
BODO 
BOOO 
["DOD 
BODO 
BOOF 
BOE1 
BOE3 
BOES 
BOE7 
BOEA 
BDEC 
BDEE 
BOEF 
BOFl 
["OF3 
BDFS 
BDFB 
BOFA 
BDFC 
BOFE 
["E00 
BE02 
BE04 
BE07 
B£09 
BE0B 
["E0D 
BE0F 
BEl2 
BEll, 
BE16 
I?E18 
BElA 
P',ElD 
BElF 
["E21 
BE2'. 
BE26 
BE28 
BE2B 
BUD 
BE2F 
P',£32 
BE35 
["E37 
BE39 

CODE 

85 62 
86 63 
1'12 90 
38 
20 49 BC 
20 OF BD 
4C 1E AB 

1'10 01 
1'19 20 
24 66 
10 02 
1'19 20 
99 FF 00 
85 66 
B" 71 
C8 
1'19 30 
A6 61 
00 03 
"C 04 BF 
1'19 00 
E0 80 
Fe 02 
B0 09 
1'19 BO 
1'10 BD 
20 28 BA 
1'19 F7 
85 50 
1'19 B8 
A0 BD 
20 5B e,c 
F0 1E 
10 12 
A9 B3 
1'10 BD 
20 5B BC 
F0 02 
10 0E 
20 E2 BA 
C6 50 
00 EE 
20 FE BA 
E6 5D 
D0 DC 
20 '.9 B8 
20 91'. Be 
A'·' 01 
1'15 ~j[) 

18 

LINE 

, 
L24 

L80 

STA FACHO 
STX FACHOH 
LOX "$90 
SEC 
JSR 1.386 
JSR U87 
JMP L198 

;SAVE NUMBER MSB IN FAC"1 AREA 
,SAVE LSB 

;CONVERT INTEGER TO FLOATING POINT 
,CONVERT FAC"1 TO ASCII STRING 

;PRINT STRING 
;*********~******~******~***************~ 
,~CONVERT FLOATING POINT TO ASCII. 
,ETHE CONTENTS OF FAC"1 ARE CONVERTED TO AN 
;~ASCII STRING STORED IN A BUFFER STARTING 
IEAT LOCATION $0100. ON EXIT FROM THE ROUTINE 
;*1'1 ZERO TERMINATING BYTE IS PLACED AT THE 
;.END OF THE STRING AND THE BUFFER STARTING 
,.AODRESS IS STORED IN THE ACCUMULATOR (LSB) 
,.AND .Y INDEX REGISTER (MSB). 
;****************~~****~*~~************~* 
L556 
UB7 

1.39" 

L558 

L559 

L~j61 

L562 

L569 

L568 

L566 

L~j65 

L~j67 

LOY "$01 
LOA "$20 
BIT FACSGN 
BPL 1.394 
LOA 1/$20 
STA BAD--1 Y 
STA FACSGN 
STY FI?UFPT 
INY 
LOA "$30 
LOX FACEXP 
BNE L55B 
JMP L586 
LOA "$00 
CPX "$80 
BEQ L55S' 
f,CS L561 
LOA "$BO 
LOY H$BO 
JSR L/.87 
LOA I/$F7 
STA FflCEXP-4 
LOA 1/$[,,8 
LOY "$BO 
,)5R 1.308 
BEQ L567 
BPL L566 
LOA "$B3 
LOY 1/$[,,0 
JSR 1.308 
BEQ L568 
BPI. L565 
-lsr, L502 
DEC FACEXP--4 
I?,NE L569 
JSR L~)0~j 

INC F ACEXP-', 
BNE 1.562 
.J5R 1-',66 
JSR 1.526 
LOX H$0! 
LDA FACEXf'--4 
CLC 

;SEr POINTER TO BUFFER 
;LEADING SPACE FOR POSITIVE VALUES 

;IS NUMBER NEGATIVE 
;NO IT IS POSITIVE 
;'-' CHARACTER FOR NEGATIVE VALUES 

;STORE FIRST CHARACTER IN BUFFER 
;STORE SIGN CHARACTER 
;SAVE BUFFER POINTER 

;ZERO FOR STRING TERMINATOR 
;GET EXPONENT OF FAC"l 
;EXPONENT NOT ZERO 
;EXPONENT IS ZERO THEN EXIT ROUTINE 

;COMPARE EXPONENT OF FAC"l 
; EXF'ONENT IS 1 
;EXPONENT :> 1 

;POINTER TO CONSTANT 1000000000 LSB 
;POINTER MSB 
;MULTIPLY CONSTANT BY FAC"1 

;SET POINTER 
,POINTER TO CONSTANT 999999999 LSB 

; PO INTER MSE', 
,COMPARE CONSTANT WITH FAC"1 
;EQUAL 
,GREATEI;; THAN 

;POINTER TO CONSTANT 99999999.9 LSB 
;POINTER ~lSB 
;COMPARE CONSTANT WITH FAC"1 
• EllUAl 
;GREATER TH(lN 

;MULTIPLY rAel/! BY 10 
;DECREMENT POINTER 
;IF NOT ZERO DO AGAIN 

;DIVIDE rAC"! BY le 
;INCREMENT POINTER 
;IF NOT ZERO LOOP AGAIN 

;AOD 0.5 TO rAe"! (ROUNOING) 
;CONVERT FLOATING POINT TO INIEGER 

;GET F'OINTER 



LOC 

BE3A 
BE3C 
e·E3E 
BE40 
8E42 
BE"" 
BE45 
BE47 
BE48 
BE4A 
BE4C 
BE4E 
BE4F 
BE51 
8E53 
BESS 
BE 57 
BE58 
BE5B 
BESC 
BE5E 
BE60 
8E61 
BE64 
I'.E66 
BE66 
8E66 
8E66 
BE68 
BE6A 
8E6C 
B£60 
BE70 
BEn 
BE74 
BE77 
BE79 
BE78 
BE7E 
BE80 
BE82 
BE85 
BEe7 
BE88 
BEBA 
BE8C 
BE8E 
BE90 
BE91 
BE93 
B£95 
BE97 
B£99 
BE9A 
BE9B 
BE9C 
BE90 
BE9F 
BEA1 
SE~\2 

B[(i3 

CODE 

69 0A 
30 09 
C9 0B 
B0 06 
69 FF 
AA 
A9 02 
38 
E9 02 
85 5£ 
86 50 
aA 
F0 02 
10 13 
A4 71 
A9 2E 
C8 
99 FF 00 
OA 
F0 06 
A9 30 
C8 
99 FF ee 
84 71 

Ae 00 
A2 80 
AS 65 
18 
79 19 BF 
85 65 
A5 64 
79 18 BF 
85 64 
AS 63 
79 17 SF 
85 63 
A5 62 
79 16 BF 
85 62 
£8 
e.0 0', 
10 DE 
30 02 
30 DA 
3A 
90 04 
49 FF 
69 0A 
69 2F 
C8 
C8 
CO 
CB 
84 47 
AI, 71 
CO 
AA 
29 7F 

LINE 

AOC IIUA 
BMI L564 
CMf' IIUB 
BCS L571 
AOC II&FF 
TAX 
LOA 11$02 

LS64 SEC 
LS71 SBC 11$02 

STA FACEXP-J 
STX FACEXP-4 
TXA 
BEQ L572 
e.PL L575 

L572 LOY FBUFPT 
LOA 1I$2E 
INY 
STA BAO-l,Y 
TXA 
BEQ L57J 
LOA 11$30 
INY 
STA BAO-I,Y 

L573 STY FBUFPT 
; 

Basic 111 

,IN RANGE 

,CHECK IF 'E' VALUE NECESSARY 
,SAVE EXPONENT 
,SAVE DECIMAL POINT FLAG 

,IF (ce, STORE DECIMAL POINT 
,CALCULATION OF DIGITS 

;GET STRING BUFFER POINTER 
~CHARACTER FOR DECIMAL POINT 
;INCREMENT BUFFER POINTER 
;STORE DECIMAL POINT IN STRING 
,GET EXPONENT VALUE BACK 
;BRANCH IF EXPONENT IS ZERO 
;STORE CHARACTER ZERO INTO STRING 
,INCREMENT BUFFER POINTER 
,STORE IN BUFFER 

;SAVE BUFFER POINTER 

,CALCULATE SEPERATE DIGITS , 
L575 
L574 
L303 

L577 
L576 

L578 

LOY 11$00 
LOX 11$80 
LOA FACHO+3 
CLC 
ADC $I'.F 19. Y 
STA FACHO+3 
LOA FACHO+2 
AOC $BF18,Y 
srA FACHO+2 
LOA FACHO+l 
AOC $[>.F17,Y 
STA FACHO+1 
LDA FACHO 
ADC $BF16,Y 
SIA FACHO 
INX 
BCS L577 
BF'L L303 
P..MI L576 
Bm 1.303 
TXA 
Bec L578 
EOR II$FF 
AOC 1I$0A 
ADC 1I$2F 
IN'f 
INY 
HI'( 
INY 
STY VARF'NT 
Lr) ( FI?·UFPT 
INY 
T ~\X 
AND 1I$7F 

,INITIALISE POINTER TO CONSTANT 

,GET LSB OF FACII1 

lAND ADD TO CONSTANT LSB 
,STORE IN FAClll LSB 

,GET FACIU MSf'. 
;ADD TO CONSTANT MSB 
;STORE IN FAC"1 MSB 

,OVERFLOW FROM ADDITION 
;REPEAT LOOP 
;IF .X )127 AND NO OVERFLOW EXIT LOOP 

;REPEAT LOOF' 

,INVERT AND 
,ADD 10 

,ADD ASCII OFFSET 
,INCREMENT POINTER TO NEXT CONSTANT 

;AND SAVE POINTER TO CONSTANT TABLE 
;GET STRING POINTER 
;INCREMENT STRING POINTER 

;MASK OUT ANY SIGN ELEMENT 
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LOC CODE LINE 

BE AS 99 FF 00 STA BAD-l,Y ;AND STORE IN I?UFFER 
BEA8 C6 50 DEC FACEXF'-4 ;DECREMENT DECIMAL POINT COUNTER 
BEM D0 06 BNE L579 ;IF NOT ZERO THEN NO DECIMAL POINT 
BEAC A9 2E LDA 10$2£ ;DECIMAL POINT CHARACTER 
BEAE C8 INY ;INCREMENT E!.IJFFER POINTER 
BEAF 99 FF 00 STA BAO-l,Y ;STORE DECIMAL F'O I NT IN E!.UFFER 
BEB2 84 71 L579 STY FBUFPT ;SAVE BUFFER POINTER 
BEM A4 47 LDY VARPNT ; GET CONSTANT POINTER 
BEB6 8/\ TXA 
BH.7 49 FF EOR H$FF ;INVERT 
E!.EB9 29 80 AND 11$80 ;AND MAS~( OFF ALL E!.UT HIGH BIT 
BH.E!. AA TAX 
BEE!.C C0 24 Cf'Y 1/$24 lEND OF FIRST CONSTANT TABLE? 
BEBE F0 04 e.EQ L580 ;YES 
BEC0 C0 3C CPY 1I$3C ;END OF TI$ CONSTANT TABLE 
E!.EC2 D0 A6 BNE L303 ;NO SO r~EPEAT LOOP 
BEC4 A4 71 L580 LOY FBIJFPT ;GET BUFFEr~ POINTER 
e.e:C6 B9 FF 00 L581 LOA BAO-l,Y ; GET LfiST CHARACTER STOr~ED 
BEC9 88 DEY ;POINT TO PREVIOUS BUFFER ENTRY 
BECA C9 30 CMf' 11$30 ;IS LAST CHARACTER ZERO 
BECC F0 F8 BEt! L581 ;YES THEN REPEAT 
e.ECE C9 2E CMf' 1t$2E ;IS LAST CHARACTER DECIMAL F'OINT 
BEoe F0 01 BEQ L582 ;YES 
BED2 C8 INY ; RESET BUFFER POINTER 
BE03 A9 2B L582 LOA 1I$2B ;ASCII ' +' CHARACTER 
BED5 A6 5E LDX FACEXf'-3 ; GET 'E' FLAG 
BED7 F0 2E E!.EQ L560 ;IF NO 'E' REQUIRED END 
BED9 10 08 BPL L583 ; BRANCH IF POSITIVE 
BEDB A9 00 LDA U00 
BE DO 38 SEC 
BEDE E5 5E sac FACEXP--3 ;CONlJERT TO POSITIVE NUMBER 
E!.EE0 All U1X 
BEEI A9 2D LDA U2D ;ASCII '-' CHARACTER 
BEE3 99 01 01 L583 STA BAD+l,Y ;SAVE IN BUFFER 
BEE6 A9 45 LDA 1/$45 ;ASCII CHAr~ACTEr, 'E' 
e.EE8 99 00 01 STA MD,Y ;SAVE BEFORE EXPONENT SIGN 
BEH. 8A TXA 
BEEC A2 2F LDX 1t$2F ; FEr TENS DIGIT 
BEEE 38 SEC 
BEEF EB L585 INX ; INCREMENT TENS DIGIT 
BEF0 E9 0A SBC 1/$0~' ;SUBTRACT 10 FROM NUMe.ER 
BEF2 e.0 FB e.cs L585 ;STILL MORE THAN 10 
BEF4 69 3A ADC 1I$3A ;ADD ASCII OFFSET +10 TO UNITSOIOIT 
E!.EF6 99 03 01 STA BA[)+3, Y ;STORE UNITS DIGIT 
P..EF9 8A TXA ; BET TENS DIGIT 
BEFA 99 02 01 SUl BI'I[)+2,Y ; STor~E TENS DIGIT 
BEFD A9 00 LDA 11$00 ;OI:::T SllUNG TERMINATOR 
SEFF 99 04 01 STA B(\D+4,Y ;STORE TERMINATor~ 
BF02 F0 08 e.EQ L58'. ; JUMF' ALWA,(S 
BF04 99 FF 00 L586 SHi BI'lD-"I, Y ; STor~E ASCII ZEr~O FOR VALUE =0 
BF07 A9 00 L560 LDA 11$00 ;OET STRING TmMINATOR 
BF09 99 00 01 STA BAD,Y ; STORE TERMINATOR 
HF0C A(~ 00 L584 LOA 11$00 ;F'OlNTH~ '10 STRINO LSI'>. 
BF0E A0 01 L[)Y 11$01 ;F'OINTER TO STRING MSB 
e·F 10 60 ras ;END 
HFll ~********~***************~**~*****~** ** HF 11 *CONST.'NT 0.5 IN FLOATING POINl FOR , 

~lr\ ' 
BFi1 *********~*******************~******~ ** 
P..F 11 B0 .Bn $80,$00,$00,$00,$00 
BF12 00 
BF13 0$ 



LOC COOE 

BF14 00 
BF1S 00 
BF16 
e.F16 
BF16 
BF16 
BF16 
BFl6 FA 
BF17 0A 
BF18 IF 
e.F19 00 
BFIA 
BFIA 00 
e.F1B 98 
BFlC 96 
BFI0 80 
BFIE 
BFIE FF 
BFIF F0 
BF20 BO 
BF21 C0 
BF22 
BF22 00 
BF23 01 
BF24 86 
BF25 A0 
BF26 
BF26 FF 
BF27 FF 
BF28 08 
BF29 Fe 
BF2A 
BF2A 00 
BF2B 00 
BF2C 03 
BF20 E8 
BF2E 
BF2£ FF 
BF2F FF 
BF30 FF 
BF31 9C 
I?F32 
BF32 00 
BF33 00 
E!.F34 00 
BF35 0A 
l?F36 
BF36 FF 
BF37 FF 
BF38 FF 
BF39 FF 
BF3A 
BF3A 
BF3A 
BF3A 
BF3A FF 
BF3B OF 
BF3C 0A 
BF3D 80 
BF3E 
BF3E 00 

Basic 113 

LINE 

·*************~*~*i***************~*~**** 
;~CONSTANTS FOR FLOATING POINT TO ASCII 
;*CONVERSION ROUTINE. 
;*~~~****~***~*~**~~**~~~***~*********~~* 

;-100,000,000 
.BYT IFA,10A,IIF,$00 

• 10,000,000 
.BYT $00,$98,196,180 

; --1 ,000,000 
.BYT $FF,$F0,$BD,IC0 

; 
.BYT $00,$01,186,IA0 

; 
.BYT $FF,IFF,$08,IF0 

; 
.BYT $00,100,103,1£8 

, 
.BYT IFF,$FF,$FF,$9C 

. 
.BYT $00,100,$00,10A 

; 
.8YT IFF,IFF,$FF,IFF 

100,000 

-10,000 

1,000 

--100 

10 

--1 

-CONSTANTS TO CHANGE TI TO TI$ 

;-2,160,001 
.BYT IFF,IDF,10A,180 

, 216,000 (1 HOUR) 
.BYT 100,$03,S48.'C0 
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LaC CODE 

BF3F 03 
BF49 loB 
BF41 C0 
f,F42 
BF4:! FF 
BF43 FF 
BFH 73 
BF45 60 
BF46 
BF46 00 
BF47 00 
BF48 0E 
BF49 10 
BF4A 
BF4A FF 
BF4B FF 
BFt,C FD 
BF4D AS 
BF4E 
BFt,E 00 
BF4F 00 
BF50 09 
BF51 3C 
BFS2 EC 
BF53 AA 
BFSt, AA 
SFS5 AA 
BF56 AA 
BF57 AA 
BF58 AA 
BF59 All 
f,FSA AA 
BFSB AA 
BFSC AA 
BFSD AA 
BF5E AA 
BF5F AA 
BF60 AA 
BF61 AA 
BF62 AA 
BF63 AA 
BF64 AA 
BF65 MI 
BF66 AA 
r,F67 M 
BF68 Af' 
BF69 MI 
BF611 AA 
['.F6B MI 
BF6C i'IA 
BF6D AA 
BF6E I'll 
BF6F fl(1 

BF70 AA 
BF 71 
Bf"71 
f~·F 71 
BF71 
('.F71 
BF71 
['.1'71 

LINE 

I -36,000 
.SYT $FF,$FF,~73,$60 

I 
.BYT $00,$09,$9E,$10 

I 
.BYT $FF,$FF,$FD,$AB 

, 
.BYT &00,&00,$00,&3C 

.BYT SEC 

3,600 (1 MINUTE) 

-600 

60 (1 SECOND) 

.BYT $AA,$AA,$AA,$AA,$AA,$AA,$AA,$AA 

.BYT $AA,$AA,$AA,$AA,$AA,$AA,$AA,$AA 

.BYT $AA,$AA,$AA,$AA,$AA,$AA,$AA,$AA 

.BYT $AA,$AA,$AA,$AA,$AA,$AA 

;~*~*******~***~**~********~*********~*** 
; ;;F'ERFOr~1'I SllR. 
;;;THE CONTENTS OF FAC«1 (THE ARGUMENT) ARE 
;~TRAHSFERED TO FAC"2, FACH1 IS THEN LOADED 
;-WITH .5 AND THE ROUTINE JUMPS TO THE PERFORM 
; ,;POWER ROtJT IN£: AT $BF78. THE RESUL T In STORED 
;dN FrICHt. 



LOC 

Bnl 
f.F71 
f.F7" 
BF7a 
BF78 
BF78 
BF78 
BF78 
f.F7B 
BF7B 
BF7B 
BF7B 
BF7B 
BF78 
BF7B 
f.F78 
BF78 
BF78 
BF78 
BF7B 
BF7B 
f.F78 
BF78 
f.F7f. 
f·F7D 
BF7F 
BF81 
BF8" 
BF86 
BF8B 
BFaB 
BF8D 
BF8F 
BF92 
BF9" 
BF96 
BF99 
f.F9B 
BF9C 
BF9E 
BFAI 
BF(12 
BFt~3 

BFA6 
BFAB 
BFAA 
BFAD 
BFB0 
e.FBI 
BFe.2 
BFB4 
BFB6 
BFB8 
BFf.A 
Bf'BC 
en'.E 
BFBF 
BFI.'.F 
BFBF 
BFBF 
BFBF 

CODE 

20 0C f·C 
A9 11 
Ai SF 

20 A2 SB 
Fe 70 
A5 69 
00 03 
4C F9 B8 
A2 4E 
A0 00 
20 04 BS 
A5 6E 
10 0F 
20 CC BC 
A9 4E 
1\0 00 
20 5B BC 
00 03 
'jI8 

A4 07 
20 FE BB 
98 
48 
20 EA B9 
A9 4E 
A0 00 
20 28 BA 
20 ED BF 
68 
4A 
90 0A 
f~5 61 
F0 06 
A5 66 
',9 FF 
85 66 
60 

81 

Basic 115 

LINE 

.**~~~********~*.***~*~~*~*~**~********** 
igR JSR L516 ;ROUND FACKI AND PUT IN FACH2 

LOA H$11 ;POINTER TO CONSTANT 0.5 LSB 
LOY H~BF ;POINTER MSB 

J****~******~**~***.~~~************~***** 
,~PERFORM POWER FUNCTION. 
;*THE CONTENTS OF FACN2 ARE RAISED TO THE 
I~POWER OF THE VALUE STORED IN FAC"l. BEFORE 
;~UsING THIS ROUTINE FAC"2 MUST BE LOADED. 
I*IF EITHER VALUE IS ZERO THEN FAC"1 15 
;~LOADED WITH EITHE~ 0 OR 1 DEPENDING ON 
;*WHICH FAC WAS ZERO. THE EVALUATION 15 
;*PERFORMEO BY SAVING FAC"1 TO ZERO PAGE AND 
;~THEN MULTIPLYING THE LOGARITHM OF FAC"2 BY 
;~FACHI AND GETTING THE EXPONENT OF THE RESULT. 
;*THERE ARE TWO ENTRY POINTS TO THIS ROUTINE, 
;~THE FIRST AT $BF78 RAISES FACH2 TO THE POWER 
;*OF A CONSTANT STORED IN MEMORY AND POINTED 
;*TO BY .A (LSB) AND .Y (MSB). THE SECOND 
;*ENTRY POINT REQUIRES THE VALUES TO BE IN 
;*FACHI AND FACH2. 
;~~~************~***~~*****~****~******** 
POWER JSR L496 ;PERFORM EXP FUNCTION 

L587 

L589 

L591 

L ,:" c·., 
d .. l ..... 

BEQ L595 
LOA ARGEXP 
BNE L587 
JMP L454 
LOX H$4£ 
LOY "$00 
JSR 1.154 
lOA ARGSGN 
BPL L~j89 

JSI~ L531 
LOA 1l$4E 
LOY 11$00 
JSR L308 
BNE L589 
TVA 
LOY CHARAC 
JSR 
TVA 
PHA 
.JSR 
LOA 
'.DY 
.lSR 
JSR 
PLA 
LSR (\ 
Bec 
LOA 
BEQ 
LOA 
EOR 
STA 
RTS 

L31', 

1.483 
1I$4E 
11$00 
L487 
L595 

L552 
FACEXP 
L552 
FACSGN 
Il$FF 
FACSGN 

;GET FACH2 EXPONENT 
;NOT ZERO 
;0 IN SIGN & EXPONENT OF FACH1, EXIT 

;POINTER LSB TO TEMPORARY FAC 
;MSB TO TEMPORARY FAC 
;TRANSFER FAClll TO TEMPORARY FAC 
;GET FACH2 SIGN 
;BRANCH IF NUMBER IS POSITIVE 
;PERFORM 'INT' FUNCTION 
;POINTER TO TEMPORARY FAC LsB 
;MS)?' 
;COMPARE FAGIlI TO TEMPORARY FAC 
;OIFFERENT 

;TRANSF£R fACII2 TO FACHI 

;SAV£ .Y TO STACK 
;PERFORM LOG OPERATION 
;POINTER TO TEMPORARY FAC LSB 
;MSB 
;MULTIF'LY LOG OF FAL.;::> WITH FACIiI 
;PERFORM EXP OPERATION 

;ROTATE LSB TO LARRY 
;IF SET BRANCH 

;GET EXPONENT OF FACIl! 
;ENO IF ZERO 
;GET SIGN OF fAClll 
; INVEln IT 
;AND STORE NEW SIGN 

~********~~*~**~**~~~****~*~~*~*~******* 
.CONSTANTS USEO BY '[XP' & 'LOG' ROUTINES. 

1.44269504 (1/LN(2» 
.BYT $81,$38,$AA,$38,$29 
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LOC COOE LINE 

BFCi 38 
BFC1 AA 
BFC2 3B 
BFC3 29 
BFC4 
BFC4 07 
BFCS 
BFC5 71 
BFC6 34 
BFC7 58 
BFCa 3E 
BFC9 56 
BFCA 
BFCA 74 
BFCB 16 
BFCC 7E 
BFCO B3 
BFCE 1B 
e.FCF 
BFCF 77 
BF00 2F 
BF01 EE 
BFD2 E3 
BF03 85 
BF04 
BFD4 7A 
e.F05 10 
BF06 84 
BF07 IC 
BF08 2A 
BFD9 
BF09 7C 
BFDA 63 
BFDB 59 
BFOC 58 
BFDD 0A 
e.FOE 
BFDE 7E 
I?FDF 75 
BFE0 FD 
BrE1 E7 
BFE2 C6 
e.I'E3 
BFE3 80 
BFE4 31 
e.FE5 72 
e.F£6 18 
SFn 10 
BFEB 
e.FE8 B1 
e.FE9 00 
BFEA 00 
BFEe. 00 
BFEC 00 
e.FED 
BFED 
BFED 
BFED 
BFED 
BFED 
BHP A9 BF 

.BYT $07 
;2.14987637E-5 

.BYT $71,$34,$58,$3E,$56 

;1. 4352314 E-4 
.BYT $74,$16,$7E,$B3,$18 

; 1. 34226348£-3 
.BYT $77,$2F,$EE,$E3,$B5 

;9.6140117 £-3 
.BYT $7A,$10,$B4,$1C,$2A 

10.05505127 
.BYT $7C,$63,$59,$58,$0A 

;0.24022639 
.BYT $7E,$75,$FD,$E7,$C6 

;0.69314719 
.BYT $80,$31,$72,$18,$10 

; 1 
.BYT $81,$00,$00,$00,$00 

;*****~************~**************~****** 
;*PER~ORM 'EXP' FUNCTION. 
;*THE VALUE OF E TO THE POWER OF THE CONTENTS 
;*01' FAC"1 IS CALCULATED AND THE RESULT 
;*IS STORED IN FAC"l. 
.~*~**~~*****~**~***~*~***~*~********~**~ 
[595 LOA H$BF ;POINTER TO CONSTANT 1/LOG(2) LSB 



LOC 

BFEF 
BFFl 
BFF4 
BFF6 
BFF8 
BFFA 
BFFD 
C000 
£000 
£002 
E005 
E007 
E009 
E00B 
E00E 
E011 
£013 
E014 
E016 
E018 
E019 
E01B 
E01C 
E01E 
E020 
£022 
E024 
E026 
E027 
£029 
E02B 
E02D 
E030 
E033 
E035 
E037 
E03A 
E03C 
£03£ 
E03F 
E042 
E043 
[043 
£043 
E0',3 
E043 
E0',3 
£043 
E0',3 
£0',3 
E043 
E043 
E0',3 
E0',3 
E0',3 
[045 
E047 
E04A 
E0 .. C 
£04F 
E052 

CODE 

A0 BF 
20 28 e·A 
A5 70 
69 50 
90 03 
20 23 BC 
IoC 00 E0 

85 56 
20 0F e.c 
A5 61 
C9 88 
90 03 
10 04 BA 
20 CC BC 
A5 07 
18 
69 81 
F0 F3 
38 
E9 01 
48 
A2 05 
65 69 
e.4 61 
95 61 
94 69 
CA 
10 F5 
A5 56 
85 70 
20 53 B8 
20 B4 e·F 
A9 C4 
A0 BF 
20 59 E0 
A9 00 
85 6F 
68 
20 S9 SA 
60 

85 71 
B4 72 
20 CA e.s 
A9 57 
20 28 BA 
20 50 E0 
A9 57 

LINE 

LOY 8I$BF 
JSR L487 
LOA FACOV 
ADC 11$50 
BCC L588 
JSR L152 

L588 JMP L596 
i<i =$E000 

L596 STA $56 
JSR L160 
LOA FACEXP 
CMP 11$88 
BCC L602 

L598 JSR L503 
L602 JSR L531 

LOA CHARAC 
CLC 
ADC 11$81 
BEQ L598 
SEC 
SBC 11$01 
PHA 
LOX 11$05 

L600 LOA ARGEXP,X 
LOY FACEXF·. X 
STA FACEXP,X 
STY ARGEXP,X 
OEX 
I!.PL L600 
LOA $56 
STA FACOV 
JSR L489 
.lSR L591 
LOA II$C4 
L[)Y II$BF 
.JSR L490 
L[)A 11$00 
STA ARISGN 
PL.A 
.lSR L493 
RTS 

Basic 117 

;F'OINTER I'ISB 
;MULTIPLY CONSTANT WITH FACK! 
;6ET LOW ORDER ROUNDING BYTE 
;AND ADD IT TO 80 
~CONTENTS OF $70>=$60 
:INCREASE MANTISSA OF fAClil BY 1 

;JUMP TO UPPER MEMORY PARTITION 

;SAVE .A IN FUNCTION JUMP VECTOR 
;TRANSFER FACIlI TO FACM2 
;GET FACIlI EXPONENT 
;LARGER THAN 1287 
;SMALLER 

;GENERATE 'OVERFLOW' MESSAGE 
;PERFORM 'INT' OPERATION 

;EQUAL TO 127 

;S£T POINTER TO II OF FAC LOCATIONS 
;SWITCH FACII1 TO FACII2 

;DECREMENT POINTER 
;REPEAT TILL ALL DONE 
;GET TEMP FAC LOW ORDER AND 
;STORE TO FACII1 LOW ORDER 
;FACII2 -- FACII1 
;PERFORM NEGATIVE 
;POINTER LSB TO CONSTANT 7 
:MSB 
;SERIES EVALUATE 2 ROUTINE 

;CLEAR SIGN COMPARISON FLAG 

:AD.lUST EXPONENTS OF FAClll + FACII2 
:EXIT 

;****~****~*******~*****~~~******~**~~*** 
:-SERIES EVALUATION. 
;i<iA FUNCTION IS EVALUATED BY THIS ROUTINE 
;i<iAND THE RESULT STORED IN FAClll. ON ENfRY 
;-THE ACCUMULATOR (MSB) AND .Y INDEX REGISTER 
;-(LSB) POINT TO THE START ADDRESS OF THE 
;-FIRST VARIABLE TO BE EVALUATED IN THE 
;-SERIES. THIS USES FAClll AND WORK SPACE IN 
;-$71AND$72. 
;~**************~************************ 
; 
;SERIES 1 EVALUATION 
; 
L603 STA FBUFPT 

STY FBUFf'T + 1 
.lSR 1.609 
LOA 11$57 
JSR L487 
JSR L60~) 

LIlA 11$57 

;SAVE ADDRESS POINTER MSB 
·LSB 
;TRANSFER FAClll TO MEMORY AT .A,.Y 
;POINTER TO TEMPORARY FAC 
;MULTIPLY FAClll BY TEMPORARY FAe 
;PERFORM SERIES 2 [(VALUATION 
;POINTER 10 TEMPORARY FAC LSB 
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LOC 

E054 
E056 
E059 
E059 
E059 
E059 
E05B 
E050 
£060 
E062 
E064 
£066 
E067 
E068 
E06A 
E06C 
E06E 
E070 
E073 
E075 
E077 
E078 
E07A 
E07C 
E070 
E07F 
E081 
E084 
E086 
E088 
E08A 
E08C 
E080 
E080 
E080 
E080 
E08E 
£08F 
E090 
E091 
£092 
E09:\ 
E09" 
E095 
E096 
E097 
E097 
l097 
E097 
E097 
E097 
E097 
£097 
E097 
F097 
E097 
[0'17 
E097 
[i)'1A 

E09C 
[09£ 

CODE 

A0 00 
4C 28 SA 

85 71 
84 72 
20 C7 f·B 
81 71 
85 67 
AI, 71 
C8 
98 
00 02 
E6 72 
85 71 
A4 72 
20 28 BA 
A5 71 
A472 
18 
69 05 
90 01 
C8 
85 71 
34 72 
20 67 B8 
A9 5C 
A0 00 
C6 67 
00 E4 
60 

98 
35 

"" 7A 
00 
68 
28 
Bl 
',6 
00 

20 ~B Be 
30 37 
00 20 
20 F3 FF 

LINE 

, 

LOY 01$00 
JMF' L487 

,MSB 
;MULTIPLY FAC"l BY TEMPORARY FAC 

,SERIES 2 EVALUATION 
; 
L490 

L605 

L608 

L6U 

L612 

STA FBUFPT 
STY Fe.UFPT+l 
JSR L98 
LOA (FBUFPT),Y 
STA SGNFLG 
LOY FBUFPT 
INY 
TYA 
BNE L608 
INC Fe.UFPHI 
STA Fe.UFPT 
LOY FBUFf'T+1 
JSR L487 
LOA FBUFPT 
LOY FBUFf'T+l 
CLC 
AOC 11$05 
BCC L612 
INY 
STA FBlJFPT 
STY FBUFPT+1 
Jsr< 1I,69 
LDA "$5C 
LOY "$00 
DEC SGNFLG 
BNE L610 
RTS 

;SAVE POINTER TO VALUE LSB 
;MSB 

,TRANSFER FAC"1 TO TEMPORARY FAC 

,SAVE SERIES EVALUATION POINTER 
;GET LOW BYTE POINTER AND 
; INCREMENT 
;TRANSFER TO ACCUMULATOR 

;INCREMENT HIGH BYTE POINTER 
,SAVE LSB POINTER 

;SAVE MSB POINTER 
;MULTIPLY FAC"l BY TEMPORARY FAC 

;GEl POINTER LSB 
,MSB 

,ADD 5 TO LSB 

;INCREMENT MSB 
;SAUE POINTER LSB 

;MSB 
;FACII1 - FAClll + TEMPORARY fAC 
;POINTER TO TEMPORARY FAC LSB 
,rISB 
;DECREMENT SERIES EVALUATION POINTER 
;IF NOT ZERO REPEAT 

;*~~~~~*~**********~~~~*~**********~***** 
;~CONST~NTS FOR 'RNO'. 
;**~***~********************************* 

.BYT $98,$35,$44,$7A,$00 

.BYT $68,$28,$B1,$46,$00 

.**************************************** 
;*PERFORM 'RND'. 
I-A RANDOM VALUE IS CREATED BY THIS ROUTINE 
;_ANO STORED IN FAC"l. PRIOR TO RUNNING THIS 
;-ROUTINE FAC"l CONTAINS A 'SEEO' VALUE USED 
;*TO INITIALISE THE RANDOM NUMBER CALCULATION 
,-ROUTINE. THE LAST RANDOM NUMBER GENERATED 
;*IS STORED IN LOCATIONS $8B TO $8F. IF A 
;-ZERO ARGUMENT IS GIVEN IN THE 'RNO' FUNCTION 
;*THEN THE VALUE IN THE CIA TIMERS IS USED FOR 
;*THE SEED. 
~~~~~*~***********~*****~****~**~****~~*~ 
RNO JSR L597 ;GET SIGN 

BMl L6l4 IS IT NEGATIVE THEN DO SERIES EVAL 1 
BNE L611 IF NOT ZERO CALCULATE NEW RNO 
JSR L192 GET ADDRESS OF CIA 
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LOC CODE LINE 

E0Al 
E0A3 
E0A5 
E0A7 

86 22 
84 23 
A0 04 
B1 22 

E0A9 85 62 
E0A8 C8 
E0AC 81 22 
E0t'E 85 64 
E0e.0 A0 08 
E082 Bl 22 
E0B4 
E0B6 
E0B7 
E0B9 
E0e.e. 
E0BE 
E0C0 
E0C2 
E0CS 
E0C7 
E0C9 
£0CC 
E0CE 
E000 
£003 
£005 
f007 
£009 
E00B 
E000 
E0l>f 
E0El 
E0E3 
E0E5 
E0E7 
E0E9 
E0EB 
E0ED 
E0Ef 
E0F2 
E0f4 
£01"6 
E0F9 
E0F9 
£0F9 
E0F9 
E0F9 
E0F9 
f0F9 
E0FB 
E0FO 
E0FF 
E101 
E104 
E105 
E107 
£109 
E10C 
E10C 
E10e 
fl0C 

85 63 
C8 
Bl 22 
85 65 
4C E3 E0 
A9 8B 
A0 00 
20 1'12 B8 
A9 80 
A0 E0 
20 28 SA 
A9 92 
A0 E0 
20 67 88 
A6 65 
A5 62 
85 65 
86 62 
A6 63 
A5 64 
85 63 
86 64 
A9 00 
85 66 
A5 61 
85 70 
A9 80 
85 61 
20 07 e·8 
1'12 8B 
A0 00 
4C D'. e·8 

C9 F0 
D0 07 
84 38 
86 37 
4C 63 A6 
AA 
D0 02 
A2 lE 
4C 37 At, 

Lt.!! 

L611, 

L613 

L616 

STX INDEX 
STY INDEX+! 
U)Y 11$04 
LOA (INDEX),Y 
STA FACHO 
INY 
LOA (INDEX),Y 
STA FACHO+2 
LOY 11$08 
LOA (INOEX>,Y 
STA FACHO+l 
INY 
LOA (INOEX>,Y 
STA FACHO-t·3 
JI'IF' L613 
LDA 11$88 
LOY 11$00 
JSR L496 
LDA 11$80 
LDY It$E0 
JSR LI,87 
LOA 11$92 
LDY II$E0 
JSR L469 
LDX FACIi0+3 
l.DA Ft'CHO 
STA FACHO+3 
STX FACHD 
LOX FACHO+l 
LOA FACHO+2 
STA FACHO+l 
STX FACHO+2 
LOA 11$00 
STA FACSGN 
LOA FACEXF' 
STA FACOV 
LOA 11$80 
STA FACEXP 
JSR L~j22 

LDX IIf81? 
LOY 11$00 
JMP L1S'. 

;STORE CIA ADDRESS LSB IN POINTER 
IMS8 

IGET TIMER 1 LSB 
ISAVE IN FAClll MSB 
IINCREMENT POINTER 
I GET TI MER 1 MSB 
ISAVE IN FAC"1 2ND BYTE 
IPOINT TO TIMER 2 
IGET TIMEF( 2 LSB 
;SAV£ IN FAC"l 3RD BYTE 
IINCREMENT POINTER 
;GET TIMEr, 2 Mse. 
ISAVE IN FAClll l.SB 
IJUMP TO VALUE OUTPUT 

IPOINTER TO RND SEEO l.SB 
IMSB 
ITRANSFER TO FACIIJ 
IPOINTER TO FIRST RND CONSTANT LSB 
IMSB 
·FAClll = fAClll ~ FAC"2 
;POINTER TO SECOND RND CONSTANT LSB 
;MSB 
;FAC"1 - FAC"1 + FAC"2 

IINVERT HIGIi AND l.OW BYTES OF FAC"! 

;INVERT BYTES 2 AND 3 OF FACdl 

ICLEAR SIGN FAC"l 
; GET EXF'ONENT 
;STORE IN LOW ORDER BYTE OF FAC"! 

ISET EXPONENT TO RANGE 0 TO 1 
;ADJUST fACII! 
IPOINTER TO RANDOM SEED LSB 
IMSH 

;ROUND AND TRANSFER FAC"l TO SEED 
;**~***~****~**************~~************ 
;-1/0 ERROR MESSAGE HANDLER. 
;-THIS ROUTINE IS CALLED BY ALL BASIC 1/0 
;~ROUTINES IF THEY HAVE ENCOUNTERED AN ERRDR. 
I-ERROR VALUE IS STORED IN ACCUMULATOR. 
;**~*************************~*********** 
Lt.54 CMP "$F0 

L621 

L617 

BNE L621 
STY MEMTOP+l 
STX MEMTDP 
JMf' L123 
TAX 
BNE L617 
LOX "UE 
JMf' 1.10 

~BASIC liD ROUTINES. 

ISEND ERROR MESSAGE 
15ET TOP OF MEMORY POINTER M5B 
ILSB 
IPERFORM 'CLR' OPERATION 

ITRANSFER ERROR VALUE TO .X 
IIF ZERO THEN 'BREAK' 
IERROR MESSAGE NUM~ER 

ISEND ERROR MESSAGE 

~THE FOLLOWING 5 ROUTINES ARE THE LINKS 
-BETWEEN THE BASIC ROM AND TH£ KERNAL ROM 
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LOC CODE 

l1<>L 
E10C 
f10e 
E10C 
EleC 
E10C 
E10C 
E10C 20 02 
EUF B0 E8 
El11 60 
E112 
E112 
E112 
El12 
E112 
E112 
E112 
El12 
E112 
E112 20 CF 
E115 B0 E2 
E117 60 
E118 
E118 
E118 
E118 
E118 
E118 
E118 20 AD 
Ell£>. B0 DC 
EllD 60 
E11E 
EllE 
E11E 
EllE 
EllE 
EllE 
EllE 20 C6 
E121 B0 06 
El23 60 
E124 
E124 
E124 
E124 
E124 
E124 
E12'. 
E124 
EI2'. 20 E'. 
E127 B0 00 
E129 60 
E12A 
E12A 
E12A 
E12A 
E12A 
E12A 
E12A 
E12A 
E12A 
E12A 20 8A 

FF 

FF 

E4 

FF 

FF 

AD 

LINE 

;~FOR INPUT t)ND OUTPUT. 
;**~~*~**~***~**********~***~*~********** 
; "'llIJTF'UT • 
;*THIS ROUTINE OUTPUTS THE CHARACTER STORED 
;"'IN THE ACCUMULATOR TO THE CURRENT OUTPUT 
;*DEVICE. 
;*~***~***********~*~**~***************** 
L619 JSR L622 ;OUTPUT A CHARACTER IN .A 

BCS L654 ;SEND ERROR MESSAGE IF CARRY SET 
RTS 

;******~*~******#*~****~***************** 
; * INF'Ul. 
;-THIS ROUTINE INPUTS A CHARACTER INTO THE 
;*THE ACCUMULATOR FROM THE CURRENT INPUT 
;-DEVICE. IF THE INPUT DEVICE IS KEYBOARD, 
;*THE CURSOR WILL FLASH AND INPUT UNTIL 
;-THE CARRIAGE RETURN IS PRESSED AND .A 
;*WILL HOLD THE 1ST CHARACTER 'ONLY. 
;*~************************************** 
L203 JSR L16 ;INPUT A CHARACTER INTO .A 

BCS L654 ;SEND ERROR MESSAGE IF CARRY SET 
RTS 

;*~************r.***********~************* 
;*SET OUTPUT DEVICE. 
,*THIS ROUTINE MAKES THE CURRENT OUTPUT 
;*DEVICE EQUAL TO THE VALUE IN THE X INDEX 
,*REGISTER. 
;******~********.*#**~******************* 
L44 JSR L673 ;SET OUTPUT DEVICE 

BCS L654 ;SEND ERROR MESSAGE IF CARRY SET 
RTS 

;********~******************************~ 
;-SET INPUT DEVICE. 
;-THIS ROUTINE MAKES THE CURRENT INPUT 
;-DEVICE EQUAL TO THE VALUE IN THE X INDEX 
;;;REGISTER. 
;***************~****~*****~******~****** 
L179 JSR L639 ;SET INPUT DEVICE 

BCS L654 ;SEND ERROR MESSAGE IF CARRY SET 
RTS 

;*****~******~*******~******~************ 
;*GET A CHARACTER. 
;-THIS ROUTINE GETS A CHARACTER FROM THE 
;.CURRENT INPUT DEVICE. THE CHARACTER IS 
;-STORED IN THE ACCUMULATOR. THIS ROUTINE 
;*WILL GET A CHARACTER FROM THE KEYBOARD 
;-WITHOUT FLASHING THE CURSOR. 
;~~*****~**********************~********* 
L210 JSR L115 ;GET A CHARACTER 

BCS L654 ;SEND ERROR MESSAGE IF CARRY SET 
rns 
.END 
.LIB BlI. 

;**************~**************~********** 
;*PERFORM 'SYS'. 
;*THIS FIRST GETS A TWO BYTE NUMERIC VALUE 
;-WHICH IS PUT IN LOCATIONS $14,$15, PUSHES 
;*ITS RETURN ADDRESS TO THE STACK AND PASSES 
;*ALL PROCESSOR REGIS1ERS. 
;*~**~*************************~~******** 
SYS JSR L253 ; GET NUMERIC VALUE INTO FAe"l 



LOC 

E120 
E130 
E132 
E133 
E135 
E136 
E139 
E13A 
E130 
El'.0 
EIH 
E144 
£147 
E148 
E148 
E14E 
E151 
E152 
E155 
E156 
E156 
E156 
E156 
E156 
E156 
E156 
E156 
E156 
[156 
E156 
E159 
E15B 
E150 
E15F 
E162 
El64 
E165 
E165 
E165 
[165 
E165 
E165 
E165 
E165 
E165 

COOE 

20 F7 
A9 El 
48 
A9 46 
48 
AO 0F 
48 
AD ec 
AE 00 
AC 0E 
28 
6C 14 
08 
80 ec 
8E eo 
8C 0E 
68 
80 0F 
614 

214 04 
A6 20 
A4 2E 
A9 2B 
214 08 
e.0 95 
69 

E165 A9 141 
E167 2C 
E168 
E168 
E168 
E168 
E168 
E168 
E168 
E168 
E168 
E168 
E168 
E168 
El68 
E168 A9 1414 

e,7 

03 

03 
143 
03 

00 

03 
03 
03 

03 

El 

FF 

Basic 121 

LINE 

JSR L459 ;CONVERT TO TWO BYTE FORMAT 
LOA 0I$E1 ;GET RETURN ADDRESS MSB 
F'HA ;PUSH TO STACI( 
LOA U46 ;GET RETURN ADDRESS LS8 
PliA ; F'USH TO STACI( 
LOA $e3eF ;GET STATUS 
F'HA ;F'USH TO STACI( 
LOA $e3eC ;GET ACCUMULATOR 
LOX $14300 ;GET X r(EGISTER 
LOY $e3eE ;GET Y REGISTER 
PLP ;PULL STATUS OFF STACI( 
JMP (LINNUM) ;JUMP INDIRECT TO ADDRESS 

SYSRTN PHF' ;RETURN FROM SYS, SAVE STATUS 
STA $03eC ;SAVE ACCUMULATOR 
STX $03140 ;SAVE X REGISTER 
STY $e30E ;SAVE Y REGISTER 
PLA iPULL STATUS 
STA $030F iAND SAVE 
RTS 

;*****~~~~*~*.***A~~ft~*~~*~W***~**~**~*** 
·~PERFORM 'SAVE'. 
;.THIS ROUTINE SAVES A BASIC PROGRAM TO DISK 
i~OR TAPE. THE START ADDRESS OF THE SAVE IS 
,*IN LOCATIONS $2B,$2C (BOTTOM OF MEMORY) AND 
;*THE END ADDRESS OF THE SAVE IS IN LOCATIONS 
;*$20,$2E (START OF VARIABLES). THE FILE NAME 
i*AND DEVICE NUMBER ARE OBTAINED BY THE ROUTINE 
;"IH $E104. 
;~*~*************~****~*****~*~****~~**** 
SAVE JSR L629 ;GET FILE DETAILS 

LOX VARTAB ;GET END OF SAVE ADDRESS LSB 
LDY VARTAB+1 ;MSB 
LOA "$2B ;INDIRECT POINTER TO START OF SAVE 
JSR L628 ;SAVE FILE 
BCS L654 ;SEND ERROR MESSAGE IF CARRY SET 
ras 

;***~**~~*******~************************ 
;-PERFORM 'VERIFY'. 
;-THIS ROUTINE SETS THE FLAG FOR VERIFY 
;-ANO CONTINUES WITH THE LOAD ROUTINE. AFTER 
;-THE KERNAL LOAD/VERIFY ROUTINE HAS BEEN 
;~CALLED. THE STATUS IS CHECKED TO SEE IF 
;-THE VERIFY WAS CORRECT AND IF SO PRINTS 
;*'OK' OTHERWISE 'ERROR'. 
;~*~*~~~~******************************** 
VERIFY LOA "501 ;FLAG FOR VERIFY 

.BYT 52C ;SKIP NEXT COMMAND 
;***~***~**~***~**i~~~*******i*~********* 
i*PERFORM 'LOAD'. 
;"THIS ROUTINE LOADS A FILE INTO THE COMPUTER 
;*FROM DISK OR TAPE. AFTER LOADING, IF AN 
;-ERROR HAS OCCURRED THE ERROR MESSAGE IS PRINTED 
;-OTHERWISE A CHECK ON DIRECT MODE IS MADE. 
;*IF IN DIRECT MODE, THE VARIABLE POINTERS 
;'. (\I~E SET TO THE END OF THE PRDGRAM, , READY' 
;~IS OUTPUT AND 'CLR' IS PERFORMED. IF IN 
;~PROGRAM MODE, CHARGET IS RESET TD THE BEGINING 
;*OF THl PROGRAM, THE PRDGRAM IS RE-CHAINED 
;*AND THE BASIC PROGRAM IS EXECUTED. 
;~*~**~~********~~***************~*~***~* 
LOAD LOA "$00 ;FLAG LOAD 
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LOC 

E16A 
E16C 
E16F 
E171 
E173 
E175 
E178 
E17A 
E17C 
E17E 
E180 
EIB3 
E185 
E187 
E189 
E18B 
E180 
E18F 
E191 
E194 
E195 
E198 
E19A 
E19C 
E19E 
EIAI 
EIA3 
[ll)S 

EIA7 
EIA9 
EIAB 
EIAD 
EIAF 
ElB2 
[1BS 
ElB8 
EIBB 
EIBE 
[IBE 
EIBE 
[lBE 
EleE 
EIBE 
EICI 
EIC4 
ElC6 
[lC7 
ElC7 
E1C7 
EIC7 
E1C7 
EIC7 
E1C7 
EleA 
E1CC 
E1CF 
E101 
E104 
EID4 
UD4 
E10t, 

CODE 

85 0A 
20 04 El 
AS 0A 
A6 2B 
AI, 2C 
20 OS FF 
B0 S7 
AS 0A 
F0 17 
A2 lC 
20 B7 FF 
29 10 
00 17 
AS 7A 
C9 02 
F0 07 
... ? 64 
A0 A3 
4C IE AS 
60 
20 B7 FF 
29 BF 
F0 0~j 

A2 10 
4C 37 AI, 
AS 7B 
C9 02 
00 0E 
86 20 
84 2E 
A9 76 
A0 A3 
20 IE AB 
4C 2A AS 
20 8E A6 
20 33 A5 
4C 77 fi6 

20 19 [2 
20 C0 FF 
B0 0B 
60 

20 19 F':> 
f)~j 4'1 
20 C3 FF 
'10 (;3 
4C F9 E0 

LINE 

STA VERCI:B 
JSR L629 
LOA VERCI(B 
LOX TXTTAB 
LOY TXTTAS+l 
.JSR L620 
E!.CS L634 
LDA IJERC!:B 
BEQ 1.632 
LDX HHC 
.lSR L669 
AND 11$10 
BNE L630 
LOA TXTF'TR 
CMf' 11$02 
SEQ L224 
LDA 11$6'. 
LDY II$A3 
JMP L198 

L224 RTS 
L632 JSR L669 

AND H$E!.F 
BEG 1.631 
LDX 11$10 

L630 .IMP 1.10 
L631 LDA TXTPTR+l 

CMP 11$02 
BNE L633 
STX VARTAB 
S1'( VARTAB+ 1 
LOA 11$76 
LDY lI$f)3 
JSR 1.198 
.JMP lI,0 

L{'33 .lSf( I. 70 
JSR L63~j 

JMP 1.618 

;SAVE IN LOAD/VERIFY FLAG 
;G[T FILENAME AND DEVICE II 
;GET LOAD/VERIFY FLAG 
;GET START OF LOAD/VERIFY LSB 
l MSB 
;LOAD/VERIFY 
;SENO ERROR MESSAGE IF CARRY SET 
iWAS IT LOAD? 
;YES 
;11 FOR 'VERIFY ERROR' 
;GEl STATUS 
;ISOLATE ERROR 
;THERE IS AN ERROR, OUTPUT IT 
;GET CHARGET POINTER LSB 
iEQUAL TO 2? 
;YES, THEN EXIT 
iPOINTER TO 'O/:' LSB 
;MSB 
iOLJTPUT MESSAGE 

iGET ST{iiLJS 
; REMOVE EO I BIT 
;NO ERROR 
;11 FOR 'LOAD ERROR' 

;OLJTPLJT ERROR MESSAGE 
iGET CHARGET POINTER Mse 

iOIRECT MODE? 
;NO 
iSAVE END OF LOAD IN 
;VARIABLE POINTER 
ill FOR 'READY,' LSB 
;MSB 
iOUTPLJT 'READY,' 
iCLR,RE-CHAIN,WARM START 

;SET CHARGET POINTER TO START OF PROG 
;r,F-CHAIN L.INES 
;PERFORM RESTORE AND EXECUTE PROGRAM 

;********~***~****~~**~**~*~***~**~****** 
;-PERFORM 'OPEN'. 
i-THIS ROUTINE OPENS A LOGICAL FilE FOR 
;*READING OR WRITING. 
;****~*******************~**~********~*** 
OPEN .JSR L647 

.JSR L640 
BCS L63', 
r(fS 

;GET PARAMETERS FOR OPEN 
;OPEN FILE 
;SEND ERROR MESSAGE IF CARRY SET 

;*****~****~***~***~***~~~*****~***~***** 
;.PERFORM 'CLOSE'. 
;*THIS ROUTINE CLOSES A LOGICAL FILE THAT HAS 
;*Al~EADY BEEN OPENED. NO ERROR WIll BE 
;~RETURNED IF THE FILE HAS NOT BEEN OPENED. 

CLOSE JSf( L647 
lDf) FOI~PNT 

JSf~ 1.638 
Bee L224 

L6:~4 JMF' L{'54 

;GET PARAMETERS FOR CLOSE 
;GET LOGICAL FILE NUMBER 
;CLOSE FILE 
; NO ERROI~ IF (;f)I~R,( CLEAI~ (Ins) 

;SEND ERROR ME~SAGE 
;~*~***~*~~*~**~~~~~~~*~**~~*~·k~~*~~***~~*~ 

;*GET PARAMETERS FOR LOAD/SAVE/VERIFY. 
;*THIS I::OUTINE IS CAl.LED ru OBTAIN 'IHE FILEth)ME 
;*ANO DEVICE NUMBER FOR THE ABOVE ROUTINES. 



LOC 

EID4 
EID4 
El04 
EID4 
EI04 
EID6 
ElD9 
ElDB 
ElDD 
ElE0 
EIE3 
EIE6 
EIE9 
EIEC 
EIEE 
ElF0 
EIF3 
EIF6 
EIF9 
EIFA 
EIFS 
EIFD 
E200 
E200 
E200 
E200 
E203 
E206 
E206 
E206 
E206 
E209 
E20B 
E20C 
E20D 
£20E 
E20E 
E20£ 
E20£ 
E211 
£214 
E216 
£219 
E219 
£219 
E219 
E219 
£219 
£219 
E219 
£219 
£21B 
E21£ 
E221 
£22'. 
E226 
E227 
E229 
£22B 
E2:~E 

£231 

CODE 

A9 00 
20 BD FF 
A2 01 
A0 00 
20 SA FF 
20 06 E2 
20 57 E2 
20 06 E2 
20 00 E2 
A0 00 
B6 49 
20 SA FF 
20 06 E2 
20 00 E2 
SA 
AS 
A6 49 
IoC BA FF 

20 0E E2 
4C 9E B7 

20 79 00 
00 02 
68 
68 
60 

20 FD AE 
20 79 00 
00 1'7 
4C 08 AF 

A9 00 
20 BD FF 
20 11 f2 
20 9E B7 
86 '.9 
8A 
(12 01 
A0 00 
20 B(i FF 
20 0(, E2 
20 00 E2 

Basic 123 

LINE 

;-IF THERE IS NOTHING FOLLOWING THE COMMAND, 
;-THEN IT WILL DEFAULT TO NO FILENAME WITH 
,-THE DEVICE SET TO TAPE. 
.~****~**~**********~**~****~************ 
L629 LOA "$00 ,DEFAULT NAME LENGTH = 0 

; 

JSR L641 ;SET NAME DETAILS 
LOX "$01 ;DEFAULT DEVICE - TAPE 
LOY "$00 ;DEFAULT 2ND ADDRESS = 0 
JSR L217 ISET FILE DETAILS 
JSR L644 ;GET NEXT CHARACTER FROM INPUT 
JSR L648 ;GET THE FILENAME 
JSR L644 ;GET NEXT CHARACTER 
JSR L626 ,GET DEVICE NUMBER 
LDY H$00 
STX FORF'NT 
JSR L217 
JSR L644 
JSR L626 
TXA 
TAY 
LOX FORf'NT 
JMP L217 

; GET FI LE NUMBER 
;SET FILE DETAILS 
;GET NEXT CHARACTER 
;GET SECONDARY ADDRESS 
;TRANSFER 2ND TO .X 
;THEN TO .Y 
;GET FILE NUMBER 
ISET FILE DETAILS 

,GET ONE BYTE DEVICE/SECONDARY ADDRESS VALUE 
; 
L626 

I 

JSR L646 
JMP L195 

; SCAN PAST ',' 
;LOAD .X WITH VALUE 

;CHECK FOR FOLLOWING CHARACTERS 
; 
L644 

L642 
; 

Jsr~ CHRGOT 
BNE L642 
f'LA 
f'LA 
RTS 

; CHECf: ON COMMA 
; 
L6";6 
L645 

JSR L296 
JSr~ CHRGOT 
BNf L6";2 
JNP L9'. 

;CHARGOT 
;ANOTHER CHARACTER 
;REMOVE RETURN ADDRESS SO THAT 
;AN 'RTS' GOES TO MAIN ROUTINE 

; SC(iN PAST COMMA 
: CH,)RGOT 

;THERE IS ANOTHER CHARACTER (RTS) 
; 'SYNTAX ERI~OI~' 

~*~*~**~~*i****~~i**ii*~~*********~****** 
;~GET PARAMETERS FOR OPEN/CLOSE. 
;-lHIS ROUTINE SETS UP THE FILE AND FILENAME 
;~PARAMETERS FOR OPEN/CLOSE. WITH CLOSE, THE 
;-FIRST PARAMETER IS THE ONLY ONE REQUIRED 
;*BUT YOU CAN WRITE IT LIKE THE OPEN COMMAND 
;-TO HELP Of-BUGGING. 
;~**~*~***~~*~***~~~*~*~~******~*****~**~ 

LDA "$00 
JSI~ L6',l 
.JSR LM5 
,JSR L195 
STX FORPNT 
TXf) 
LOX 11$01 
LOY "$00 
.JSI~ L217 
,Jsr< L6',', 
JSR L(,26 

;DEFAULT FILENAME LENGTH =0 
;SET FILENAME DETAILS 
;GET NEXT CHARACTER 
;GET LOGICAL FILENAME INTO .X 
;STORf FILE NUMBER 
;mANSFER TO .A 
;DEFAULT DEVICE - TAPE 
;DEFAlJLT SECONDARY ADDRESS 0 
;SfT FILE DETAILS 
;GE1 NEXT CHARAC1ER 
;GET DEVICE NUMBER 
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LOC CODE LINE 

B6 itA 
A0 00 
A5 49 
£0 03 
90 01 
BB 

E234 
E236 
E23B 
E23A 
E23C 
E23E 
E23F 
E242 
E245 
E24B 
E249 
E24A 
E24C A5 
E24E 20 
E251 20 
E254 

20 SA FF 
20 06 £2 
20 00 £2 
BA 
AB 
A6 4A 

49 
SA FF 
06 E2 

20 0E E2 
E257 
E257 
£257 
£257 
E257 20 
E25A 20 
£250 A6 

9E AD 
A3 86 
22 

E25F 
E261 
E264 
E264 
E2H 
E264 
E264 
£264 
E264 
E264 
E264 

A4 
4C 

23 
BD FF 

E264 A9 E0 
£266 A0 E2 
E26B 20 67 BB 
E26B 
E261? 
E268 
E261? 
E26B 
E26f? 
E26P.. 
E26E 
E270 
E272 
E274 
£277 
EVA 
E270 
E27F 
E2B1 
E2B4 
E2B6 
£28B 
E:!8B 
E20D 
E28E 
£290 
E293 

20 0C P..C 
A9 E5 
,)0 £2 
A6 6E 
20 07 SS 
20 0C e·c 
20 CC BC 
A9 00 
85 6F 
20 53 B8 
A9 EA 
I'l0 E2 
20 50 Ba 
A5 66 
'011 
10 00 
20 49 Ba 
A5 66 

STX FORPNT+l 
LOY 11$00 
LOA FDRF'NT 
CPX 11$03 
BCC L637 
DEY 

L637 JSR L217 
JSR L644 
Jsr, L626 
TXA 

I 

TAY 
LOX FDRPNT+l 
LOA FORF'NT 
JSR L217 
JSR L641t 
JSR L646 

,STORE DEVICE NUMBER 
;SECONDARY ADDRESS 
;FILE NUMBER 
,OPEN SERIAL OR SCREEN? 
;NO 
,DEFAULT 2ND TO $FF FOR SCREEN/SERIAL 

;SET FILE DETAILS 
;GET NEXT CHARACTER 
;GET SECONDARY ADDRESS 
;MOVE SECONDARY ADDRESS TO .A 
,THEN TO .Y 
;GET DEVICE" 
;GET FILE II 
;SET FILE DETAILS 
,GET NEXT CHARACTER 
ISCAN PAST',' 

;GET FILENAME FOR LOAD/SAVE/VERIFY 
I OPEN/CLOSE. 
; 
L648 JSR L256 

JSR L435 
LOX INDEX 
LOY INDEX+! 
JMf' L641 

;EVALUATE EXPRESSION 
;CHECK ON STRING 
;GET ADDRESS OF STRING LSB 
;MSB (.A HOLDS LENGTH) 
;SET FILENAME DETAILS 

;~~******************x~~***~***********~* 
,*f'ERFORM 'COS'. 
;ltTHE ARGUMENT IN RADIANS IS STORED IN FAC"l 
;*THIS IS THEN ADDED TO A VALUE OF PI/2 STORED 
I*IN FAC"2 AND THE RESULT STORED IN FAClIl. 
;ltTHE ROUTINE THEN JUMPS TO THE PERFORM 'SIN' 
,.ROUTINE AT $E26B AND THE RESULT STORED IN 
i*FAClil. 
;******************x********************* 
COS LOA "SE0 if'OINTER TO CONSTANT PI/2 LSB 

LOY "$E2 ;Mse 
JSR Llt69 ;ADD CONSTANT TO FAC"1 PUT IN FACHI 

J*******~***~*~******~**~***~**r.********~ 
;*PERFORM 'SIN'. 
;~THE ARGUMENT IN RADIANS IS STORED IN FAC"l 
;*IT IS EVALUATED TO GIVE THE SIGN OF THE 
;MANGLE, THIS 15 STORED IN FAe"l. 
;**~~*****-~~****_~**~***************~***p. 
L6~3 JSR 1.516 ;ROllNO fAe"l AND TRANSFER TO FACN2 

LOA "S£5 ;POINTER TO CONSTANT PI*2 LSB 
LDY "$E2 ;MSS 
LOX ARGSGN ;GET FACII2 SIGN , AND PUT IN SIGN 
JSR L549 ;FACH1 - FACII2 / 2 * PI 
JSR L516 ;ROUND FAClIl TRANSFER TO FACH2 
JSR L531 iPERFORM 'INT' FUNCTION 
LOA H$00 
ST,) ARISGN 
JSR LltB9 
I.D,) II$EA 
LOY "$E2 
JSf\ L570 
LO,; FACSGN 
PHA 
BPL L653 
JSR L466 
LDA F(iCSGN 

;CLEAR SIGN COMPARISON FLAG 
;FAC"I - FAC"2 - FAC"1 
;POINTER TO CONSTANT 0.25 LSB 
;MSB 
;FACHl = 0.25 - FAC"! 
iGEl FACUl SIGN 
;PUSH TO !HACf: 
; POSIT IVE,' 
;FACH1 : FACH1 + 0.5 
;8ET SIGN OF FAe"1 



LOC 

E295 
£297 
E299 
E29B 
E29D 
E2A0 
E2A2 
E2M 
E2A7 
E2A8 
E2M 
£2AD 
£2AF 
£2[',1 
£2[>,4 
£2B4 
E2B4 
£2B4 
E2B4 
E2[,,4 
E2B4 
E2B4 
E2B4 
E2B7 
£2B9 
E2BB 
E2BE 
E2C0 
E2C2 
E2C5 
E2C7 
E2C9 
E2CC 
E2CE 
E200 
E202 
E205 
E207 
E2D9 
E2DC 
E200 
£2E0 
E2E0 
E2£0 
E2£0 
E2£0 
E2£1 
E2E2 
E2E3 
E2E4 
E2£5 
E2£5 
[2£t> 
1::2E7 
[2E8 
E2[9 
E2EA 
E2EA 
E:~H, 

£2[C 
E2EO 

CODE 

30 09 
AS 12 
49 FF 
85 12 
2'1 B4 BF 
A9 EA 
Ae E2 
20 67 B8 
68 
10 03 
2'1 B4 SF 
A9 EF 
A0 E2 
.. e 43 E0 

2'1 CA BB 
A9 00 
85 12 
20 6B E2 
A2 4E 
A0 00 
20 F6 E0 
A9 57 
A0 00 
20 A2 ["B 
A9 00 
85 66 
AS 12 
20 DC E2 
A9 I.E 
A0 00 
4C 0F P·B 
48 
4C 90 E2 

81 
49 
0F 
OA 
A2 

03 
49 
0F 
D(l 

A2 

7F 
00 
00 
00 

LINE 

L653 
L650 

L651 

BM I 1.650 
LOA TANSGN 
EOR II$FF 
STA TANSGN 
JSR L591 
LOA UEA 
LOY IISE2 
JSR L469 
PLA 
rWL 1.651 
JSR L591 
LOA "SEF 
LOY IISE2 
JMF' L 603 

;NEGATIVE? 
,GET SIGN FLAG 
;INVERT 
lAND SAVE 

Basic 125 

;PERFORM NEGATIVE(FAClil • - FACHl) 
;POINTER TO CONSTANT 0.25 LSB 

;I'1SB 
,fAC"l = FAC"1 + 0.25 
;OET FAC"1 SIGN 
,POSITIVE 
·FACII! = - FACU 
';f'OINTER TO CONSTANT 5 LSB 
;MSP, 
;PERFORM SERIES EVALUATION 1 

,*~****~**~********~**************T.****** 
,ltf'ERfORM ' TAN' . 
I~THE 'TAN' OF THE ARGUMENT IN FAC"l IS 
IltCALCULATED BY DIVIDING THE SINE OF rHE 
;*VALUE BY THE COSINE USING THE ROUTINES AT 
;*$E26B (SIN) AND $E264 (COS). THE RESULT IS 
;*STORED IN FAC"I. 
;It*****lt********lt**lt********************~ 
TAN JSR L609 ;PACK FAC"1 TO LOCATION $0057 

LOA 11$00 
STA TANSGN 
JSf( L643 
LOX H$4E 
LOY "$00 
JSR 1.616 
LOA 11$57 
LOY 11$00 
JSR 1.496 
LOA 11$00 
STA FACSGN 
LOA TANSGN 
JSR L652 
LOA H$I.E 
LOY 11$00 

;CLEAR COMPARISON FLAG 
ICALCULATE SINE Of VALUE 
;POINTER TO SINE STORE LSB 
·MSB 
;ROUND FAC"l AND PACK TO $e04E 
;POINTER TO VALUE STORE LSB 
;MSB 

L652 
JMP L6't9 
F'HA 
JMP L653 

,UNPACK 10057 TO fAC"1 

;CLEAR SIGN OF FAC"1 
;GET COMPARISON fLAG 
,CALCULATE COS 
;POINTER TO SINE OF VALUE LSB 
;MSB 
;FAClil = FACH2 I FAC"1 

;PUSH OFF SIGN 
;CALCULATE COS 

;*~~*~**~~~***~*******************~~***** 
,*SIN AND COS CONSTANTS. 
;***~~*****~*****~*i~******~***~~******** 
;1.57079633 (PI/2) 

.BYT S81,$49,$0F,$OA,$A2 

;6.28318531 (PI-2) 
.BYT $83,$49,$0F,$DA,$A2 

;0.25 
.B1T $7f,$00,$00,$00,$00 
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LOC COO£ 

E2EE 09 
E2EF 
E2EF 05 
E2F0 
E2F0 84 
E2F1 E6 
E2F2 lA 
E2F3 20 
E2F4 18 
E2F5 
E2F5 86 
E2F6 28 
E2F7 07 
E2F8 FB 
E2F9 F8 
E2FA 
E2FA 87 
E2FB 99 
E2FC 68 
E2FO 89 
E2FE 01 
E2FF 
E2FF 87 
E300 23 
£301 35 
E302 OF 
E303 El 
E~~0'. 
E394 86 
E305 A5 
E306 50 
E307 E7 
E308 28 
E309 
E309 83 
E30A 49 
E30P.. 0F 
E30C OA 
£300 A2 
E30E 
£30E 
D0E 
E30E 
E30E 
£30E 
E30E 
E310 
E311 
E313 
E316 
£318 
E:H9 
E31B 
E310 
E31F 
E321 
[324 
£326 
E3213 
E32B 
E32C 

A5 
'.8 
10 
20 
A5 
48 
C9 
90 
~9 

fI0 
20 
A9 
I'l0 
20 
68 
C9 

66 

03 
B4 
61 

81 
07 
BC 
B9 
0F 
3E 
E3 
'.3 
81 

BF 

E'.E'. 

E0 

LINE 

;5 
.BYT $05 

;-14.38139 
.BYT $84,$E6,$1A,$2D,$1B 

;42.907797 
.BYT $86,$28,$07,$FB,$F8 

;-76.70417 
.BYT $87,$99,$68,$89,$01 

;81.605223 
.BYT $87,$23,$35,$OF,$El 

; --41. 3417021 
.BYT $86,$A5,$5D,$E7,$28 

;6.28318531 (PI*2) 
.BYT $83,$49,$0F,$OA,$A2 

;~**~********~~************~~~******~**** 
;~PERFORM 'ATN'. 
;"THE ARCTANGENT OF A VALUE STORED IN rAC«! IS 
;'CALCULATED AND THE RESULTING ANGLE IN RADIANS 
;'STORED IN FACH1. 
;*~~~~~~~**~~***********~~~************** 
ATN LOA FACSGN ;GET SIGN OF FAeH! 

PHA ;PUSH TO STACK 
BPL L6S5 ;POSITIVE 
JSR L591 ;FACH1 ~ -FAC«1 

L655 LDA FACEXP ;GfT EXPONENT OF FACH! 
PHA ;PUSH TO STACK 
CMP H$81 ;COMPARE NUMBER WITH 
BCC L656 ;LESS THAN 1 
LOA H$BC ;POINTER TO CONSTANT OF 1 LSB 
LDY H$B9 ;MSB 
JSR L649 ;FAC«1 ~ 1 / FACHI 

L656 LOA "$3£ ;POINTER TO CONSTANT 11 LSB 
LOY "$E3 MSB 
JSR L603 PERFORM SERIES EVALUATION 
PLA PULL EXPONENT OFF STACK 
CMP "$81 COMPARE WITH 1 



LOC CODE 

E32E 9& 07 
E330 A9 E0 
E332 At E2 
E334 20 50 B8 
E337 68 
E338 10 03 
E33A 4C B4 BF 
E330 60 
E33E 
E33E 
E33E 
E33E 
E33E &8 
E33F 
E33F 76 
E340 83 
£341 83 
E342 80 
E343 03 
E344 
E344 79 
£345 1E 
£346 F4 
E347 A6 
E348 F5 
£3"9 
£349 78 
E3"A 83 
£3"8 FC 
E3"C B0 
£3"0 10 
E3"£ 
£34£ 7C 
£3"F 0C 
E350 IF 
U51 67 
E352 CA 
£353 
£353 7C 
£354 OE 
£355 53 
£356 CB 
US7 C1 
£358 
U58 70 
£359 1" 
E3SA 64 
n5f. 70 
E35C "C 
E350 
E350 70 
E35E B7 
E35F EA 
D60 51 
U61 7A 
E362 
£36:~ 71) 
£363 63 
1:36'. 30 
£365 88 
£366 7E 

Basic 127 

LINE 

~,CC L657 WAS LESS THAN 1 
LO.' 11$£0 POINTER TO PII2 LSB 
LOY 11$£2 MSP,. 
JSr, L570 FACII1 = PII2 - FACIlI 

L657 PLA ;F'ULL SIGN 
BF'L L6S8 ;POSITIVE 
JMF' L591 ;FACII1 = -FACIlI 

L658 RTS ;ENO 
;**~~***~~*~*****R~***~~*~~*~************ 
;-CONSTANTS FOR ATN EVALUATION 
;~**~*********~*~~******************~***~ 
;11 

.BYT $0B 
;-6.8"793912 £-', 

.BYT S76,$B3,S83,SBO,S03 

;".856194216 £-3 
.SYT S79,S1E,SF4,SA6,$F5 

;-0.0161117018 
.BYT $7B,S83,SFC,SB0,$10 

;61.034209638 
.BYT $7C,$0C,$lF,$67,$CA 

;-61.0542791328 
.SYT $7C,$OE,$53,$CB,$C1 

;61.072"571965 
.8YT $7D,S1",$6",$70,S4C 

;-0.0£19802395" 
.BYT $7D,SS7,S£A,S51,$7A 

;0.110932',13 
.OYT $7D,S63,$30,S88,$/E 
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LOC CODE 

20 CC FF 
1'19 00 
85 13 
20 71'1 A6 
58 
1'12 B0 

£367 
E367 7E 
£368 92 
E369 44 
D6A 99 
E36B 31'1 
E36C 
E36C 7E 
E36D 4C 
E36E CC 
E36f 91 
E370 C7 
E371 
E371 7F 
E372 AA 
E373 AA 
E374 AA 
E375 13 
[376 
E376 81 
E377 00 
E378 00 
£379 00 
E37A 00 
E37B 
E37B 
E37B 
E37B 
E37B 
E371? 
E37B 
U7B 
E37B 
£37B 
E37B 
E371? 
E37E 
['sB0 
E382 
UB5 
E386 
UBB 
£388 
DBB 
E388 
E38B 
£388 
E3BB 
£388 
U8B 
£388 
E38B 
UBI? 
E3BC 
E38[ 
(391 
£394 
E:59'. 
£394 
[:594 
£:394 

6C 00 03 
81'1 
30 0:5 
4C 31'1 A4 
4C 7'. A'. 

LINE 

;-0.142839808 
.BYT $7E,$92,$44,$99,$3A 

,0.19999912 
.BYT $7E,$4C,$CC,$91,$C7 

,-0.333333316 

,1 

.BYT $7f,$AA,$AA,tAA,$13 

.BYT $81,$00,$00,$00,$00 

.END 

.LIB B15 
;~****~~*******~****************~******** 
,*BASIC WARM RESTART. 
,*THIS ROUTINE IS CALLED BY JMP ($A002) WHEN 
;*THE STOP KEY IS PRESSED WITH THE RESTORE 
;*KEY. THE ROUTINE CALLS THE KERNAL CLRCH 
,*ROUTINE WHICH RESETS DEFAULT liD, INITIALISES 
,*BASIC, AND JUMPS TO 'READY' VIA THE ERROR 
; io:MESSflGE LINK. 
;~**~~***************~*********~**~~***** 
WRST JSR L674 ,RESET DEFAULT liD 

LOA 11$00 
STA INPRMT ;SET BASIC INPUT DEVICE TO KEYBOARD 
JSR L636 ;INITIflLISE BASIC SYSTEM 
ClI ;RE-ENABLE INTERRUPTS 

l659 LOX "$80 ;ERROR } 127 
~********~*****~************~**~~**~***** 
;~ERROR MESSAGE LINK. 
;-THIS ROUTINE IS USED TO ~ETERMINE WHETHER 
;*TO SEND AN ERROR MESSAGE OR PRINT 'READY'. 
;-IF THE ERROR MESSAGE VALUE STORED IN .X 
;*IS GREATER THAN 127 THE 'READY' IS PRINTED 
;~AND THEN BACK TO WARM START. OTHERWISE 
,-THE ERROR MESSAGE CORRESPONDING TO THE 
;-VALUE IN .X IS OUTPUT. 
;*~~*~**~*****************~****~~******** 
EML .JMF' ($0300) ;,JUNF' TO n,rdlR I~OUTINE 

TXA ; GET ST MilS OF Ef(ROf( NUMBEr, 
BMI l83 ;}127, THEN SEND 'READY' 
,JMP L47 ,OUTPUT ERROR MESSAGE 

LBJ .JMP 1.120 ; ,JUNF' ru 'REI)DY.' 
;*~~*************~~~**~***~~*~*~~~**~~~** 
;-BASIC COl.D START. 
;~THIS ROUTINE IS CALLED BY JMP (SA000) WHEN 
,-THE MACHINE IS FIRST SWITCHED ON TO 
,*INITIAlISE THE BASIC OPERATING SYSTEM. 



LOC 

E394 
E394 
E397 
E39A 
E39D 
E39F 
E3A0 
E3A2 
E3A2 
E3A2 
E3A2 
E3A2 
E3A2 
E3A4 
E3A6 
E3AB 
E3AB 
DAD 
E3AF 
E3Bl 
E3B3 
E3B4 
E3B6 
E3B7 
E3B9 
E3BA 
E3BA 
E3E'·A 
E3BA 
E3BA 
E3BA 
E3BB 
E3HC 
E3BD 
E3BE 
E3BF 
E3BF 
E3BF 
E:5BF 
E3EW 
E3BF 
E3f.'.F 
E3~.F 

UBF 
E3Cl 
£3C3 
E3C6 
E3C8 
UCA 
E3CD 
[J00 
E302 
[304 
E30t, 
DD8 
E3[)(1 

[30C 
DDE 
[3E0 
E3E2 
E3£5 

CODE 

20 53 E4 
20 BF E3 
20 22 E4 
1'12 FB 
9A 
D0 E4 

E6 7A 
D0 02 
E6 7B 
AD 60 EA 
C9 3A 
B0 0A 
C9 20 
Fe EF 
38 
E9 30 
38 
E9 D0 
60 

80 
4F 
C7 
52 
58 

A9 4C 
85 54 
80 10 03 
{\9 48 
~10 B2 
8D 11 03 
BC 12 03 
1'19 91 
(10 B3 
85 05 
B4 06 
1'19 (If) 

(10 BI 
05 03 
fl/, 0', 
1)2 1e 
BO (12 E3 
95 73 

Basic 129 

LINE. 

;~*~***~~***~*******~***~~*********~***** 
COLD JSR L664 ;INITIALISE BASIC VECTORS 

JSR L666 ;INITIALISE BASIC 
JSR L671 ;CHECK MEM, OUTPUT POWER-UP MESSAGE 
LDX II$FH 
TXS ;RESET STACK POINTER 
BNE L659 ;JUMP TO BASIC WARM RESTART 

;**~******~*********~**************~***** 
;gBASIC CHARGET ROUTINE. 
;-THIS ROUTINE IS COPIED DOWN INTO ZERO PAGE 
;*BY THE NEXT ROUTINE. 
;*~***~**~*~*********~******************* 
L660 

L667 

L665 

INC TXTF'TR 
BNE L667 
INC TXTPH\+1 
LOA $EA60 
CMf' 1I$3f) 
BCS L665 
CMP 11$20 
BED L660 
SEC 
SHC 11$30 
SEC 
SBC IUD0 
RTS 

;INCREMENT BASIC POINTER LSB 
;NO OVERFLOW 
;INCREMENT MSB 

;GET NEXT BYTE FROM BASIC 
; IS IT f) COl.ON? 
;NO, LESS THAN (NUMERIC) 
; IS IT A SPACE? 
;YES, IGNORE IT AND GET NEXT 

;*************************************~** 
;*INITIAL RND SEEO. 
;*THIS VALUE IS COPIED INTO LOCATIONS 
;*$8B TO $8F. THE VAl.UE=.811635157. 
;**~**~~**~*-*******~******~~****~~******* 

.BYT $80,$4F,$C7,$52,$58 

;***************************~*********~** 
;*INITIALISE BASIC. 
;*THIS ROUTINE SETS UP THE USR FUNCTION 
;*JUMP, COPIES CHARGET AND RND SEED INTO ZERO 
;*PAGE, SETS UP THE FIX-FLOAT AND FLOAT-FIX 
;*VECTORS, SETS START AND END OF RAM, AND 
;*SETS THE VARIABLE POINTERS. 
;**~***~**~**~*~***~*~********~*******~~* 
L666 

L663 

LOA U$4C 
STA $54 
STA $0310 
LDf) U$48 
LOY U$B2 
STA $0311 
STY $0312 
LDA 11$91 
l.DY II$B3 
STA (IDI(I)Y2 
STY AORAY2+1 
LDA 1I$')f) 

LDY 11$1'.1 
5T i) ADI\M 1 
~;TY {IDraIYl + I 
LDX 11$1(; 
LIlA $[3A2, X 
STA $73,X 

;VALUE FOR 'JMP' 
;STORE TO FUNCTION VECTOR 
;STORE TO USR VECTOR 
; 'ILLEGAl. QUANTITY' l.SB 
;MSH FOR INITIAL USR 
;5TORE l.SB 
;STDRE MSB 
;FIX"FLOAT l.S~. 
;MSB 
; STOI~E Lse 
;STORE MSB 
; FUhH ··FIX Lse 
;MSP. 
; :nORE U3e. 
; S lDl(E (1~;p. 

;Loor TO cory CHARGEl AND RHO SEED 
;GET CHARGEI/RND SEED BYTE 

;STORE IT TO ZERO PAGE 
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LOC 

E3E7 
E3E8 
E3EA 
E3EC 
E3EE 
E3F0 
E3F2 
E3F4 
E3F6 
E3F8 
E3FB 
E3FE 
E400 
E402 
E403 
E406 
E408 
E40A 
E40B 
E40E 
EIt10 
E412 
Elt14 
E416 
E418 
E419 
E41B 
E410 
E41F 
Elt21 
E422 
E422 
E422 
£422 
E422 
E422 
E422 
E424 
E426 
E429 
E42B 
£'.20 
E430 
E432 
E433 
E435 
£436 
E438 
E'.3A 
£'.30 
E'.3F 
£4'.1 
E4'.4 
F.447 
Ef.47 
£'.47 
E'.'.7 
£4'.9 
E4'.B 
E440 
E4'.F 

CODE 

CA 
10 F8 
A9 03 
85 53 
A9 00 
85 68 
85 13 
85 18 
~2 01 
8E FO 01 
8E FC 01 
A2 19 
86 16 
38 
20 9C FF 
86 2B 
84 2C 
38 
20 99 FF 
86 37 
84 38 
86 33 
84 34 
A0 00 
98 
91 2B 
E6 2B 
00 02 
E6 2C 
60 

1'15 2B 
A4 2C 
20 08 A4 
A9 73 
A0 E4 
20 1E A~, 

A5 37 
38 
E5 2B 
AA 
A5 38 
E5 2C 
20 CD BD 
A9 60 
1'0 E4 
20 1£ AB 
4C 44 A6 

BB U 
83 M 
7C f'l5 
11\ A7 
E4 A7 

LINE 

L668 

OEX 
BPL L663 
LOA "$03 
STA $53 
LDA 11$00 
STA BITS 
STA INF'RMT 
STA LASTPT+1 
LOX 11$01 
STX BUF-3 
STX ~,UF-4 

LOX "$19 
STX TEMPPT 
SEC 
JSR L670 
STX TXTTAB 
STY TXTTAB+l 
SEC 
JSR L25 
STX MEMTOP 
STY MEMTOP+l 
STX FRETOP 
STY FRETOF'+l 
LOY H$00 
TYA 
STA (TXTTAB),Y 
INC TXTTAB 
BNE L668 
INC TXTTAB+l 
RTS 

;OECREMENT COUNTER 
;REPEAT FOR NEXT BYTE 

;CLEAR FACHI OVERFLOW FLAG 
;SET INPUT DEVICE TO KEYBOARD 
;NO TEMPORARY STRING 

;STORE POINTER TO STRING STACK 

;REAO BOTTOM OF MEMORY 
;STORE BOTTOM OF MEMORY LSB 
;MS~, 

;READ TOP OF MEMORY 
;STORE TOP OF MEMORY LSB 
;MSB 
;STORE STRING POINTER LSB 
;MSB 

;SET ZERO BYTE B£LOW BASIC MEMORY 
;BOTTOM = BOTTOM + 1 

; INITIALISE DONE 
;*~****~*****~***~~*~~*************~***** 
;*OUTPUT POWER-UP MESSAGE. 
;-THIS ROUTINE CHECKS ON THE AMMOUNT OF 
;*FREE MEMORY AND OUTPUTS THE POWER-UP 
;.MESSAGE. 
;******~**********~***~**************~*** 
L671 LOA TXTTAB ;GET BOTTOM OF MEMORY LSB 

LOY TXTTAB+1 ;MSB 
JSR L92 ;CHECK FREE RAM 
LOA H$73 ;POINTER TO POWER-UP MESSAGE LSB 
LOY II$E4 ;MSB 
JSR L198 ;OUTPUT STRING 
LDA MEMTOP ;TOP OF MEMORY LSB 
SEC 
SBC TXTTAB 
TAX 
LOA MEMTOP+l 
SBC TXTTAB+l 
.JSR L24 
LOA "$60 
LOY II$E'. 
,)SR L19B 
JMP L65 

-VECTORS FOR BASIC. 

.WOR $E38B 
• WOH $A't83 
.WOR $1)57C 
.WOR $A71A 
.WOR $A7[4 

;MINUS BOTTOM OF MEMORY LSB 
;STORE TO .X 
;TOP OF MEMORY MSB 
;MINUS BOTTOM OF MEMORY MSB 
;OUTPUT FREE RAM NUMBER 
;POINTER TO 'BASIC BYTES FREE' LSB 
;MS~, 

; OUTPUT snn NG 
; PERForm 'NEW' 

; ERr,(m MESSIIGE 
;WMm START 
; cr,UNCH TOI-(ENS 
; PIUNT rm(ENS 
;SIART NEW CODE 



LOC CODE 

E451 86 AE 
E453 
E453 
E453 
E4S3 
E',53 
E453 A2 08 
E455 BD 47 E4 
£458 90 00 03 
E45B CA 
E4!:iC 10 F7 
EliSE 60 
[45F 
E4SF 
E45F 
[',SF 
E45F 
E4SF 
E45F 
E4SF 00 
[460 20 42 
£1,71 00 
E472 00 
E473 93 
E474 00 
E475 20 20 
E498 00 
E',99 00 
E49A 20 36 
E4AB 00 
£I,AC SC 
E4AD 
E4AD 
E4AD 
E4AD 
E4AD 
E4AD 
E4AD 48 
E4Af. 20 C9 FF 
E41H AA 
EI,B2 68 
E4B3 90 01 
EI,BS 8A 
IJ,B6 b0 
E4B7 AA 
E',('.8 AA 
£',B9 AA 
E4('.A AA 
[I,BB AA 
[I,('.C f\A 
EI,eD Af~ 
£I,£'.E (.1 A 
E',('.F AA 
['tC0 AA 
[';Cl (.1 A 
E'tC2 AA 
£I,C3 AA 
E',C', AA 
£4C5 (H', 

E'tCb f)f) 
E'.C7 riA 

LINE 

.WOR $AE86 ;ARITHMETIC UHf: 
;*********~****************~***~********* 
;MINITIALISE ('.ASIC VECTORS. 

Basic 131 

;~THIS ROUTINE COPIES THE VECTORS ABOVE INTO 
;-THE MEMORY FOR TH[ BASIC OPERATING SYSTEM. 
;********~*****~*********************~*** 
L664 LOX "$0('. ;LOOP TO COpy VECTORS 
L662 LOA $E447.X ;GET BYTE OF VECTOR 

STA $0300,X ;STORE VECTOR 
DEX ;DECREMENT COUNTER 
BPL L662 ;00 NEXT BYTE 
RTS 

;**~*~***~~******~********~*****~*****~*. 
;-BASIC POWER-UP MESSAGE. 
;~THIS MESSAGE IS PRINTED TO THE TOP OF 
;*THE SCREEN WHEN THE COMPUTER IS SWITCHED 
i-ON. THE BYTE VALUES $0D ARE CARRIAGE 
;~RETURN. THE BYTE $93 IS CLEAR SCREEN. 
;** •• ~a*******~**~**~.******************* 

.BYT $00,' BASIC BYTES FREE·.CR.$00 

.BYT $93,CR,' ~ ••• COMMODORE 64 BASIC V2 ••••• 

.BYT CR.CR,· 64K RAM SYSTEM ·.$00.$5C 

;*************************~****~**~****** 
;-BASIC SET OUTPUT DEVICE ROUTINE. 
;~THIS ROUTINE IS CALLED BY THE EARLIER liD 
;.ROUTINE OF THE SAME NAME TO SET UP THE 
; *()UTPLJT DEVICE. 
;~~*****~**~~*****************~***~***~** 
L673 F~A ;BAVE VALUE IN .A 

JSR L624 ;5ET OUTPUT DEVICE 
TAX ;ANY ERROR INTO .X 
PLA ;RESTORE .A 
(?,CC L623 ; NO ERr(()R, . A r,EMAI NS 
TXA ;MOVE ERROR INTO .A 

L623 RTB 
.8YT $AA.$AA.$AA.$AA.$AA,$AA.$AA.$AA 

.BYT $AA.$AA.$AA.$AA.$AA,IAA,IAA,$AA 

.BYT $AA.$AA.$AA,IAA,IAA,$AA,IAA.IAA 
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LOC 

E4ca 
E4C9 
E4CA 
E4C8 
E4CC 
E4CO 
E4CE 
E4CF 
E40e 
E401 
E402 
E403 
E404 
E405 
E406 
E407 
E40B 
E409 
E'tOA 
E40A 
E40A 
E40A 
E4DD 
E40F 
E4Ee 
E4Ee 
E',Ee 
E4E0 
E4E0 
E4E2 
E'tE't 
E4E5 
E'tE7 
E4E9 
E'tEB 
E4EC 
[I,EC 
E4Ee 
£-:'tEC 
E:4EE 
£',F0 
E4F2 
E',F't 
E",F6 
E',FS 
[-iFA 
E',FC 
[",FE 
[:500 

CODE 

AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 

AD 21 00 
91 F3 
60 

69 02 
A4 91 
CB 
00 04 
C5 A1 
00 F7 
60 

19 26 
44 19 
1A 11 
EB 01) 
70 0C 
06 06 
01 02 
37 01 
AE 00 
69 00 

LINE 

.SYT $AA,$AA.$AA.$AA,$AA,$AA,$AA,$AA 

.8YT $AA, SAA, $AA 

, 
,STORE SCREEN COLOUR TO LOCATION AT ($F3) 
, 
L675 LOA $0021 

STA UF3), Y 
RTS 

;6ET SCREEN COLOUR 
,STORE IT 

J****~**~**~***~~.*****~***~******~*~~*~* 
,*PAUSE FOR COMMODORE I(EY OR B. 5 (AF'PROX) 
;*SECONOS. 
;***.********~*************************~* 
LS06 ADC 11$02 
L1103 LD\' $91 

L677 

INY 
BNE L677 
CMf' $Al 
SNE L1103 
RTS 

,COMMODORE KEY PRESSED? 

;YES 
;TIMER INCREASED BY 2? 
;NOI YET 

*****~*****~**************************** 
~BAUD RATE TABLE FOR RS-232 ROUTINES 
****************************~*********** 

.WOR $2619 50 BAUD 

.WOR $1944 75 

.WOR $111A 110 

.WOR $00EB 134.5 
.WOR $0C70 150 
.WDR $0606 300 
.WOR $02D1 , 600 
.WOR $0137 ;1200 
.WOI~ $00t)[' ;1800 
• WOf~ $0069 ;2400 
.ENO 



Kernal 133 

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(654~8). If the result is '3' then refer to the Machine 
Differences section of this book. 

LOC CODE 

E500 
E500 
F.500 
E500 
E500 
E500 
£500 
[500 
E500 
E500 
E500 
E500 
E500 
E500 
E500 
E500 
E500 A2 00 
E502 A0 DC 
E504 60 
E505 
E505 
E~)05 

E505 A2 28 
E507 A0 19 
F.509 60 
E50A 
E50A 
£50A 
E50A 
E50A 
E50A 
E50A 
E50A 
E50A 
F.50A 
E50A 

LINE 

;****~**************~*~***************r.** 
;~ ;.: 

:1:- KK f( EEEEE RRRR NN N AM LL * 
;* ta{ .o~ EE RR R NNN N AA A LL * 
;* f:i<K EE RR R NNN N AA A LL *' 
;~ t'J'H EEEEE RRRR NNNNN MAAA I L * 
:* f(K f( EE RR R NN NN All A LL :.:-

;* Ja{ to{ EE RR R NN NN AA A LL * ;* H~' KK EEEEE RR R NN NN AA A LLLLL :.:-
;* ~ 

;******~~****~******************~**~****~ 
.END 
.LIE.'. fa 

; 
;RETURN ADDRESS OF 6526 
; 
L676 

; 

LDX H<DlDPA 
LDY Il>D1DF'A 
RTS 

;LO e.YTE 
;IB BYTE 

;RETURN MAX ROWS/COLS OF SCREEN 
, 
L1248 LOX HLLEN 

LDY "NLINES 
RTS 

;LINE LENGTH 
; It OF LINES 

; 
;***~**********************~************* 
;~ READ/PLOT CURSOR POSITION ... , .' 
;* CARRY CLEAR TO PLOT WITH COLUMN IN .X 
;* AND ROW IN .Y. 
;* 
;~ CARRY SET TO READ POSITION. COLUMN 
;* IS RETURNED IN .X AND ROW IN .Y. 
:**************~************************* 
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LOC CODE LINE 

E50A B0 07 L12'.6 BCS L1247 
E50C 86 0(, STX TBLX 
E50E 84 03 STY PNTR 
E510 20 6C E5 JSR L689 
[513 A6 06 L1247 LOX H',LX 
E515 A4 03 LOY PNTR 
E517 60 RTS 
E51B , 
E51B : INITIALIZE 110 
E518 ; 
E51B 20 A0 £5 L67B JSR L6B7 ;SH UP VIC CHIP 
E51B A9 00 LOA 11$00 ;PUT IN PET MODE 
E510 BD 91 02 STA MODE 
[520 B5 CF STA BLNON ;NO CHAR FROM SCREEN 
E522 A9 4B LOA II<SHFLOG ; SET SHIFT LOGIC 
E524 BO 8F 02 STA f:EYLOG ; INDIRECTS 
E527 A9 EB LDA II>SHFLOG 
E529 80 90 02 STA f:EYLOG+ 1 
E52C A9 0A LDA "$01\ 
E52E 80 B9 02 STA XMAX ;MAX TYPE AHEAD BUFFER SIZE 
E531 BO 8e 02 STA DELAY 
E534 A9 0E LOA "LTBLUE 
E536 BO 86 02 STA COLOR 
E539 A9 04 LOA 11$0'. 
E53!?, 80 8B 02 STA .(OUNT ;DELAY HETWEEN I(EY REPEATS 
E53E A9 0C LOA "$0C 
E540 B5 CD STA BLNCT 
E542 B5 CC STA BLNSW 
E544 AD B8 02 L1221 LDA HIBflSE ,FILL, HI BYTE F'TR TABLE 
E547 09 B0 ORA 11$80 
E549 AB T(lY 
E5'.A A9 00 LOA 11$00 
E54C AA TAX 
E5'.D 94 D'J L778 STY LDTB1,X 
E54F 18 CLC 
E550 69 28 ADC IILLEN 
[552 90 01 Bec L6B2 
E534 C8 INY ;CARRY BUMP HI BYTE 
£555 E8 L682 INX 
E556 E0 lA CPX IItiLH/ES+l ;DONE II OF LINES? 
E558 00 F3 BNE L778 ;NO 
E~j5A A9 FF LDA II$FF ;TAr, END OF LINE TAI?,LE 
E55C 95 D9 STA LDTB!, X 
E55E 1'\2 18 LOX IINLINES-l ;CLEAR FROM BonOM LINE UP 
E560 20 FF E9 L681 .JSf~ L726 ;SEE ~;CfWLL ROUTINES 
[563 CA OEX 
E564 10 FA BPL L681 
E566 , 
E566 ;HOME FUNCTION 
E566 , 
E~;66 (10 00 L68'. LDY 11$00 
E~:j68 8'. D:l STY f'Nm ;LEFT COLUMN 
E56A 81, D6 STY TBLX ;TOP LINE 
E56C , 
E56C ;MOVE CURSOR TO THLX, F'NTR 
E56C , 
E~)6C (l6 D6 L689 LDX TI',LX ;m:r r;Ufmu~r LINE INDEX 
E56E f~~; D3 LOA pt/m ;GET CHtll~f'\C ITT, PUIN ru, 
E~';70 1',1, D9 L679 un LDTlH, X ;FIND BEG !tIN It~() OF LItlE 
[~j 7:~ 30 0B g~lI L686 lBH(lNCH IF SHoRT FOlJND 
E57'. 18 GLC 
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LOC COOE LINE 

E575 69 ~?8 AOC IILLEN 1AOJUST POINTEr< 
E577 85 03 STA PNTR 
E579 CA OEX 
E57A 10 F4 BF'L L679 
E57C B5 09 L686 LOA LOTI?! ,X 
E57E 29 03 ANO "$03 ; GET RIO or GARBAGE 
E580 00 88 02 ORA HIBASE 10R IN HIGH OROER BITS 
E583 85 02 STA PNT+l 
E505 BO F0 EC lOA $ECF0,X 
E58B 85 01 STA f"NT 
E5BA A9 27 lOA "llEN-l 
E5ac EB INX 
E5BD B/. 09 l685 LDY LDTIH ,x 
E5BF 30 06 BMI L688 
E591 18 CLC 
E592 69 2B ADC "$2B 
[594 EB INX 
E595 10 F6 BPL L685 
E597 B5 05 l6BB STA lNMX 
1'599 60 RTS 
E59A , 
E59A ;NMI F'ANIC ENTRY 
E59A ; 
E59A 20 A0 E5 NMIF'AN .ISR L687 ;FIX 64 scr~EEN 
1'590 4C 66 1'5 JMP L68'. ;HOME CURsor< 
E5A0 A9 03 L687 LOA "$03 ; RESET DEFAULT 110 
[5A2 B5 9A STA DFLTO 
E5A4 A9 00 LOA "$00 
E5A6 85 99 STA DFlTN 
E5A8 , 
ESAB ; INIT 64 
E5AB ; 
ESf)8 A2 2F INlTNM LOX 1I$2F 
ESAn BD B8 EC L6B0 LOA $ECB8,X 
ESAO 9D FF CF STA VICREG-l,X 
Ese.0 CA OEX 
E5Bl 00 F7 e.NE L680 
Ese.3 60 RTS 
Ese.4 ; 
f5B4 ;*~**~~~*****~~**~*~*~~~**~*~*~***~*~~*** 
ESE'.4 ; ;.:. REMOVE A CHARACTER FROM THE f:EYBOARD 
E51'.4 ;~ QUEUE. 
E5e.4 ; * THIS ROUTINE WILL REMOVE A CHAr< FROM 
E5f?4 : * THE f:EYBOAr\o QUEUE AND PLACE IT IN .A 
[564 ;*~~****************~**********~********~ 
E~,B4 , 
E sr.. '. AC 77 02 L690 LOY I{EVO ;GET f:EYDOWN 
E5B7 A2 00 LOX 1t$00 ;l.OOF' TO SHIFT CHARS IN BUFFER 
E5B9 BD 78 02 L696 LOA f(EYD+1, X ;GET CHARACTEr< 
E5e.C 90 77 02 STA I(EYD, X ;MOVE IT DOWN 1 
E5BF 1'8 INX ; I NCI~EMENT C()UNTEr~ 
E~JC0 E4 C6 CF'X NDX ;DONE II OF CHARS IN BUFFER? 
E5C2 00 F5 BNE L696 ;NOT YET 
E5C4 C6 C6 DEC rmx ;" OF CH(;f~S ·--1 
E5C6 90 UA ; CHI)r\ACTEI~ IN . II 
E5C7 58 CLI ;ENABLE I(E'lBOARD 
E5C8 18 CLC ;GOOD REf URN 
E5[9 60 RTS 
E5eA 20 16 E7 L691 JSR L728 ;OIJ1F'lJl CHARACTER IN .A TO SCREEN 
[5CD AS C6 L699 LDA NDX ;11 OF CHr)RS 
E5CF 85 CC 5H1 BLNSW ; P'·L IN/: IF NO CHARS 
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LOC CODE LINE 

[5D1 80 92 0-' "- STA AUTOON ;TlJf\N ON !'lUTO SCfWLL DOWN 
[50'. F0 F7 BEt) L699 ;NONE 
E~m6 78 SEI 
[507 A5 CF LOA P..LNON 
E509 F0 0C BED L693 
E50B 1\5 CE LOA GOBLN 
E50D AE 87 02 LOX GO COL ;RESTORE OfUGINAL COLour, 
E5E0 1\0 00 LOY »$00 
E5E2 8 /, CF STY P..LNON 
E5E4 20 13 EA JSR L807 ;R£STORE CHAr, 
E5E7 20 B4 E5 L693 JSR L690 ;REMOVE CHAR FROM BUFFER 
E5EA C9 83 CMF' 11$83 ,RUN KEY? 
ESEC 00 10 BNE L698 ;1'10 
E5EE 1\2 09 LOX H$09 ;LOOP TO COPY r,UN/STOP INTO BUFFER 
E5F0 78 SEI 
ESF1 86 C6 STX NOX 
E5F3 BO E6 EC L694 LOA $ECE6,X ;GET CHAR 
E5F6 90 76 02 STA f(EYO-l,X ;STORE CHAR 
[5F9 CA OEX 
ESFA 00 F7 BNE L694 
E5FC F0 CF BEO L699 ;ALWAYS, lEST FOR NEXT CHM 
E5FE C9 00 L698 eMF' 11$00 ;CARRII)GE RETUr,N? 
E600 00 C8 BNE L691 ;NO, PRINT AND GET NEXT 
£602 A4 OS LOY LNMX 
E604 84 D0 STY CRSW 
E606 81 01 L697 LOA <PNT>,Y 
E608 C9 20 CMP 11$20 ;SP!'lCE CHAr, 
[60A 00 03 BNE L701 
[60C 88 DEY 
E600 00 F7 P..NE L697 
E60F C8 L701 INY 
E610 84 C8 STY INOX 
E612 A0 00 LDY 11$00 
£61', 8C 92 02 STY {\UTOON ;TURN OFF AUTO SCROLL ODWN 
E617 8 /, 03 STY F'NTR 
E619 8'. D4 STY OTSW 
[61B AS C9 LDA LSXP 
E610 30 1 P.. BMI L930 
[61F A6 06 LDX TBLX 
E621 20 EO E6 JSR L723 ;FINO 1ST PHYSICAL LINE 
[624 [4 C9 CF'X LSXF' 
E626 D0 12 BNE L930 
[(,28 AS CA LDA LSTP 
E62A 85 03 STA PNTR 
E62C C5 C8 CMP INOX 
E62E 90 0A P..CC L930 
E630 B0 2P.. BCS L707 
E63:? , 
Et.32 ;INPUT A LINE UNTIL CARRIAGE .'ETlmN 
E6:52 ; 
E632 98 L700 TYA 
E633 '.8 PHA 
E634 8A TXA 
[635 '.B PHA 
E636 A5 D0 LDA CRSW 
E638 F0 93 BEQ L699 
E63(\ A4 D:~ L930 LOY PNTR 
E63C B1 01 LOA (PNT>,Y 
E63E' 85 D7 STA DATA 
[640 2() :SF (11'10 !t$3F 
[642 06 D7 ASL DATA 
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LOC CODE LINE 

E644 24 D7 BIT DATA 
£646 10 02 BPL L70;' 
[6 /.8 09 B0 OI~~' 11$80 
E64A 90 0 /• L702 BCC L70~; 

E64C A6 D/t LDX OT5W 
E64E 00 04 BNE L706 
[650 70 02 L705 BVS L706 
E652 09 40 ORA 11$40 
E654 E6 D3 L706 INC F'NTR 
~656 20 84 E6 JSR L712 
[659 Cit C8 CF'Y INDX 
E65B 00 17 BNE L711 
E650 A9 00 L707 LO~' 11$00 
E65F 85 00 srA CRSW 
E661 A9 0D LD~' II$0D 
E663 A6 99 LDX DFLTN ;FIX GETS FROM scr,EEN 
E665 E0 03 CPX 11$03 ;IS IT THE SCREEN? 
EM7 F0 06 BEQ L701, 
E669 A6 9A LDX DFLTO 
E66S E0 03 CPX 11$03 
£660 F0 03 BEO L710 
E66F 20 16 E7 L704 JSR 1728 
E672 A9 0D L710 L.DA 1I$0D 
E674 85 D7 L711 STA DATA 
E676 68 PLA 
E677 AA TAX 
E678 68 F'LA 
E679 A8 TAY 
E67A A5 D7 LDri DInA 
E67C C9 DE eMF' II$[)E ;IS IT ' F'I ' 
E67E 00 02 BNE L709 
E680 A9 FF LDA IIHF 
E682 18 L709 CLC 
E683 60 RTS 
E684 , 
E684 C9 22 L712 CMF' 11$22 
E686 00 08 BNE 1708 
E688 AS 04 LO(I QTSW 
E68A 49 01 EOR 11$01 
E68C 85 04 STA msw 
£68E A'l 22 LDA 11$22 
E690 60 L708 RTS 
E691 , 
E691 09 40 L713 OfM 11$40 
E693 A6 C7 L761 LDX RVS 
E695 F0 02 f'.EQ L739 
£697 0'1 80 L7:l7 ORA 11$80 
E699 A6 DB L739 LDX INSRT 
E69B F0 02 BEl;! L 71 It 
E690 C6 DB DEC INSRT 
E69F AE 86 02 L714 LDX COLOR ;F'UT COLOUR ON SCREEN 
E6A2 20 13 EA ,JSf~ L807 
[6f)5 20 B6 Eb JSR L717 ; CHFO: FOR Wr,f)F'AROUND 
E6A8 bEl L715 F'I..A 
E6fl9 riB T ~)'( 
E6AA (15 DB LDA INsrn 
EbAC F0 02 t.EO L729 
F('AE 46 D/t LSR QTSW 
[6B0 613 L729 PLf) 
E6P.·1 AI'l TAX 
£6B2 6tl F'LA 
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LOC CODE LINE 

E683 18 CLC :GOOO RETURN 
E6B4 58 CLI 
E6f.5 60 RTS 
E686 : 
E6f.6 20 83 E8 L717 JSR L782 :MAYBE WE SHOULD INCREMENT 
E6B9 E6 03 INC f'NTR ,8UMP CHARACTER POINTER 
E6B8 AS 05 LOA LNMX 
E6BD C5 03 CMP PNTR 
E6f.F f.0 3F BCS L720 ;LNMX>=F'NTR 
E6Cl C9 4F CMP HMAXCHR-l ,PAST MAX CHARS? 
E6C3 F0 32 f.EQ L725 ,YES 
E6C5 AD 92 02 LOA AUTOON ,AUTO SCROLL? 
E6C8 F0 03 f.EQ L716 ;NO 
E6CA 4C 67 E9 JMP L768 ,WHICH WAY? 
E6CD , 
E6CD A6 06 L716 LOX TBLX 
E6CF E0 19 CPX "N1.INES :SCROLL DOWN? 
E601 90 07 Bce L721 :NO 
E6D3 20 EA EB JSR L787 ; SCROLL UP 
E606 C6 D6 DEC TBLX :ADJUST CURRENT LINE It 
E6DB A6 06 LOX Tf.LX 
E60A 16 09 L721 ASL LOTB1,X :WRAP THE LINE 
E60C 56 09 LSR LDT81,X 
E60E E8 INX 
E60F 85 09 LOA LOTIH ,X 
E6El 09 80 ORA 11$80 
E6E3 95 09 STA LOTB1,X 
£6E5 CA OEX 
E6E6 A5 05 LDA LNMX 
E6E8 18 CLC 
E6E9 69 28 flOC IIlLEN 
E6EB 85 05 STA LNMX 
E6ED Be' .... 09 L723 LOA LDTIH ,X ; FIRST LINE? 
E6EF 30 03 BMI L703 ,YES 
E6Ft CA DEX ; ELSE BACf( 1 
E6F2 00 F9 f.NE L723 
E6F4 4C F0 E9 L703 JMF' L804 ;MAHE SUnE PNT IS RIGHT 
E6F7 ; 
E6F7 C6 06 L725 DEC TBlX 
E6F9 20 7C E8 .JSR L777 
E6FC A9 00 LOA "$00 
E6F[ 85 03 STA PNTR ;POINT TO 1ST BYTE 
E700 60 L720 RTS 
E701 ; 
E701 A6 06 L719 lDX Tf.LX 
E703 00 06 BNE L7'.2 
£705 86 03 STX PNTR 
E707 68 PLA 
E708 68 F'LA 
[709 00 90 BNE L715 
[70B · E70B CA L.7'.2 OEX 
E70C 86 06 STX TBLX 
E70E 20 6e E5 .JSR L689 
E711 M 05 LDY LNMX 
[713 84 D3 SfY PNTR 
E715 60 RTS 
[716 · E716 ;PRINT r<OUTINE 
[716 · E716 4B L72B F'HA 
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LOC COOE LINE 

E717 85 07 STI' DATA 
E719 8A TXA 
EllA 48 PHA 
E71B 98 TVA 
E7IC 48 PHA 
E710 A9 00 LOA 11$00 
E71F 85 D0 STA CRSW 
E721 A4 03 LDY F'NTR 
E723 A5 07 LDI' OATA 
E725 10 03 BF'L L692 
E727 4C 04 E7 JMP L753 
E72A C9 00 L692 eMF' 11$00 
E72C 00 03 BNE L'730 
EnE 4C 91 E8 JMP L780 
E731 C9 20 L730 eMF' 11$20 ;SPACE CHAR 
E733 90 10 BCC L736 
E735 C9 60 eMf' 11$60 ;LOWER CASE? 
E737 90 04 BCC L732 ;NO 
E739 29 OF AND II$OF ;YES, MM(E SCREEN LOWER 
E738 00 02 BNE L735 ;ALWAYS 
E730 29 3F L732 AND 1I$3F 
E73F 20 84 E6 L735 JSR L712 
E742 4C 93 E6 JMf' L761 
E745 A6 08 L736 LOX INSRT 
E747 F0 03 BEQ L73 /• 
E749 4C 97 E6 JMF' L737 
E7 /tC C9 14 L734 eMF' 11$14 
E7 /tE 00 2E Bt~E L743 
E750 90 TVA 
E751 00 06 BNE L738 
E753 20 01 E7 JSH L719 
E756 4C 73 E7 JMf' L7"6 
E759 20 Al E8 L738 JSI~ L133 ;DEC TBLX? 
E75C 88 DEY 
£75D 84 03 STY F'NTR 
E75F 20 24 EA Jsr~ L811 ;FIX COLOUR f'TRS 
E762 C8 L7"1 INY 
E763 EH 01 LOA (F'NTl,Y 
E765 88 DEY 
E766 91 01 5TA (F'NT),V 
E768 C8 INV 
E769 IH F3 LOA (USER), Y 
E76B SS DEY 
E76C 91 F3 5TA (USER) , Y 
E76E CO INY 
E76F C4 05 CF'V LNMX 
E771 D0 EF BNE L741 
E773 A9 20 L746 LDA 11$20 
E775 91 01 STA (F'N T> , Y 
E777 AO 86 02 LOA COLOR 
EnA 91 F3 Sh) (uSEIU, Y 
Enc 10 40 IWL 1.755 
E77E A6 D4 L743 l.DX QTSW 
E780 F0 03 BEn L7"0 
[782 ,,!: 97 E6 JMP L737 
E7B~j C9 1') .... L7 /t0 CMF' 11$12 
E7B7 D0 0~) BNE '-7 /tB 
[789 85 C7 STA RVS 
E7SB C9 13 L7 /.8 eMF' "$13 
E780 00 03 I?,NE L749 
E'78F 20 66 E5 .JSR L68't 



140 The Commodore 64 ROMs Revealed 

LOC CODE LINE 

E792 C9 10 L7 .. 9 CMF' 11$10 
E79 .. 00 17 BNE L752 
E796 C8 INY 
E797 20 B3 E8 JSR L782 
E79A 84 03 STY F'NTR 
E79C 88 OEY 
E790 C .. 05 cn LNMX 
E79F 90 09 BCC U5 .. 
E7A1 C6 06 DEC TBLX 
E7A3 20 7C E8 JSR L777 
E7M A0 00 LDY 11$00 
[7A8 8 .. 03 L750 STY F'NTR 
E7M "C AS £6 L7~H .IMP L 715 
E7AO C9 11 L752 CMF' U11 
E7AF 00 10 BNE L7'.7 
E7S1 18 CLC 
E7B2 98 TYA 
£7B3 69 28 AOC IILLEN 
E7e.5 A8 TfiY 
£7B6 E6 06 INC TSLX 
E7B8 C5 05 CMF' LNMX 
E7M 90 EC BCC L750 
£7BC F0 EA eHI L750 
E7BE C6 06 OEC TBLX 
E7C0 E9 28 L751 SBC IILLEN 
E7C2 90 04 BCC L756 
E7C .. 85 03 STA F'NTR 
E7C6 00 F8 BNE L751 
E7C8 20 7C E8 L756 JSR L777 
E7CB 4C fi8 E6 L755 JMP L71~j 

E7CE 20 CI?- E8 L7'.7 JSR L786 ;CHECI' FOR A COLOUR 
E701 4C 44 EC .JMF' L830 
E70', ; 
E70'. 29 7F L753 fiND 1I$7F 
El06 (;9 7F CMf" 1I$7F 
E7D8 00 02 BNE L731 
E70A A9 5E LOA 1I$5E 
E70C C9 20 L731 CMF' 11$20 ; FUNCTION I'EY? 
E7DE 90 03 BCC L759 ;YES 
E7E0 .. C 91 E6 JMP L713 
E7E3 C9 00 L759 CMF' 1I$0D 
E7E5 D0 03 BNE L760 
E7E7 "C 91 [8 JMF' L780 
E7EA A6 04 L760 LDX QTSW 
E7EC D0 3F BNE L76'. 
E7EE C9 14 eMF' 11$14 
£7F0 D0 37 BNE L767 
E7F2 A'. 1)5 LOY LNMX 
E7F4 B1 D1 LDA (F'Nll,Y 
E7F6 C9 20 CMF' 11$20 ;SF'ACE Cfh~R 
E7F8 D0 "lI. EHIE L762 
E7Ffi Cit In cn F'NTR 
ElFC D0 07 BN£ L765 
flFE C0 '.F L762 CF'Y IIMAXCHr<-1 
E800 F0 2't P.HI 1769 ;EXIT IF LINE TOO LONG 
[802 20 65 E9 JSI~ L803 ;SCROLl. OOWN 1 
EEl05 (1', O~j L765 LDY LNMX 
E807 20 2'. Ef' JSI~ L811 
EB0A 88 L766 Dry 
EB0B Bl 01 LDt) (F'N-T> , Y 
[000 C8 INY 
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LOC CODE LINE 

E80E 91 Dl STA (PNT> , Y 
E810 BB DEY 
E811 Bl F3 LDA (USER),Y 
EB13 C8 INY 
EB14 91 F3 STA (USER),Y 
EB16 8B DEY 
EB17 C4 D3 CPY F'NTR 
E819 D0 EF BNE L766 
E81B A9 20 LDA 11$20 
E81D 91 D1 STA (f'NT),Y 
E81F AD 86 02 LDA COLOR 
[822 91 F3 STA (USER), Y 
EB24 E6 DB INC INSRT 
E826 4C AB E6 L769 JMF' L715 
£829 A6 D8 L767 LDX INSRT 
E82B F0 05 BEQ L763 
E82D 09 40 L764 ORA !I~/,0 

EB2F 4C 97 E6 JMF' L737 
E832 C9 11 L763 CMF' 11$11 
E834 00 16 BNE L773 
E836 A6 06 LOX TBLX 
E838 F0 37 BEQ L775 
E83A C6 D6 DEC TBLX 
E83C A5 03 LDA F'NTR 
E83E 38 SEC 
E83F E9 2B SBC IILLEN 
EB41 90 04 BCC L770 
E8103 85 03 STA F'NTR 
E8 /,5 10 2A BPL L775 
EBIo7 20 6C E5 L770 JSR 1.6B9 
E8',A D0 25 BNE L775 
E84C C9 12 L773 CMf" 11$12 
E84E D0 04 BNE L771 
E850 1'19 00 LDA U$00 
E852 B5 C7 STA RVS 
E854 C9 10 L771 C11f' 11$10 
E856 00 12 BNE L776 
E858 98 TYA 
E859 F0 09 BEQ L77', 
E85S 20 (i1 E8 .JSR L733 
E05E 88 DEY 
EB5F 84 D3 STY f'NTR 
E861 4C 1'18 E6 JMP L71~) 
E861. 20 01 E7 L774 JSf( L719 
E867 I,e 1'18 E6 ,JMF' 1.715 
EEl6A C9 13 L776 CMF" 11$13 
E86C 00 06 BNE L772 
E86E 20 44 E5 Jsr( L1221 
E071 I,C f'8 E6 L775 .JMP L715 
E874 09 80 L772 ORA 11$80 ; MI'lf~E IT UPF'Ef< CASE 
E876 20 CB E8 .JSI~ L786 ; TR,( FOI;: COLOUR 
E879 4C I.F EC JMf" L758 
[A7e , 
E07C 46 C9 L777 U)f( LSXP 
EB7E A6 Db LOX TBLX 
E880 EO L727 INX 
[881 E0 19 CFX IINUNES ;DFF BOTTOM? 
£083 D0 03 BNE L781 ;HO 
EBB5 20 EA E8 .JSR L787 ;,(E5, SCROLL 
EBBS B5 D9 L781 LDA LDTB1,X ;DOUBLE LINE? 
£:881'1 10 FI, BF'L L727 IYES, SCROLL AGfHN 
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LOC CODE LINE 

E88C 86 06 STX TBlX 
E88E 4C 6C E5 JMP L689 
E891 A2 00 1.780 LOX 11$00 
E893 86 08 STX INSRT 
E895 86 C7 STX RVS 
E897 86 04 STX lHSW 
E899 86 D3 STX F'NTR 
E89B 20 7C E8 JSR L777 
E89E 4C AB £6 .IMP 1.715 
E8Al ; 
EBAI ;CHECI( FOR A DECREMENT TBLX 
E8Al ; 
EBAI A2 02 l733 LDX IINWf<AP 
EBA3 A9 00 lOA 11$00 
EBA5 C5 D3 L744 CMF' f'NTR 
E8A7 F0 07 BEQ L783 
EBA9 18 CLC 
E8AA 69 28 ADC HLLEN 
EBAC CA DEX 
E8AD D0 F6 BNE L744 
EBAF 60 RTS 
E8B0 ; 
EBBe C6 D6 L7B3 DEC TBLX 
E8B2 60 RTS 
E8~,3 ; 
E8B3 ;CHECI( FOR INCREMENT TBLX 
EBB3 ; 
E8B3 A2 02 L782 LOX HNWRAP 
EB~,5 A9 27 LOA HLLEN-l 
E8B7 C5 D3 L718 CM!" PNTR 
E8~,9 F0 07 ~,EQ L785 
E8BB 18 ClC 
EBBC 69 28 ADC "LlEN 
E8~,E CA DEX 
E8BF 00 F6 ~,NE l71B 
E8Cl 60 RTS 
EBC2 ; 
E8C2 A6 06 l785 LOX Tl?lX 
E8C4 £0 19 Cf'X "NUNES 
EBC6 F0 02 e,EQ l.78', 
EBCB E6 D6 INC TBLX 
E8CA 60 L784 RTS 
EBCB , 
EBCB A2 0F L7B6 LOX HS0F ;16 COLOURS 
E8CD DO DA E8 L757 CMf' COLTAB,X 
E8D0 F0 04 BEQ L7B8 
EBD2 CA DEX 
E8D3 10 Fe ~,PL L757 
EBD5 60 RTS 
EOD6 , 
EBD6 BE 86 02 1.788 STX COLOR ;CHANGE THE COLOUR 
E8D9 60 RTS 
EBDA ;BLK,WHT,REO,CYN,PRPL,GRN,BLU,YEL 
[BOA 90 COLTM .BYT S90,$05,$lC,$9F,$9C,$lE,$IF,$9E 
E8DB 05 
EflDC lC 
EBOD 9F 
E8DE 9C 
EBDF IE 
E8E0 IF 
E8EI 9£ 
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LOC CODE LINE 

[8£2 ;ORNG,BRWN,LT.REO,OK.GRY 
E8£2 ;MO.GRY,LT.GRN,LT.BLU,LT.GRY 
E8E2 81 .lnT $81,$95,$96,$97,$98,$99,$9A,$9B 
EBE3 95 
E8E4 9b 
E8E5 97 
E8Eb 98 
EBE7 99 
E8E8 9A 
EBE9 98 
E8EA .ENO 
E8EA • LIP. 1(2 
E8EA 

;SCREEN SCROLL E8EA ROUTINE 
E8EA ; 
E8EA A5 AC L787 LOA SAL 
EBEC 48 F'HA 
EBED A5 AD LOA SAH 
E8EF 48 PHA 
E8Fe A5 AE LOA EAL 
E8F2 48 PHA 
E8F3 A5 AF LOA EAH 
E8F5 48 F'HA 
EBFb , 
E8F6 ;SCROLL UP 
E8Fb ; 
E8F6 A2 FF L72', LOX "$FF 
E8F8 C6 06 DEC Tl'.LX 
E8FA C6 C9 DEC LSXP 
EaFC CE AS 02 DEC $02AS 
E8FF E8 L794 INX ;GOTO NEXT LINE 
£900 20 F0 E9 JSI~ LB0'. ;F'OINT TO 'TO' LINE 
E903 E0 18 CF'X HNLINES-1 ;DONE? 
E905 P.0 0C Bes L791 ;YES 
E907 BO F1 EC LOA $ECFl,X ;SETUP FROM F'NTR 
E90A 85 AC STA SAL 
E90C B5 OA LOA LOTIH+1,X 
E90E 20 C8 E9 .ISR L800 ;SCROLL THIS LINE UP 1 
E911 30 EC BMI L79', 
E913 , 
E913 20 FF E9 L791 Jsr, L726 
E916 A2 00 LDX "$00 ;SCROLL HI BYTE POINTERS 
E918 85 09 L789 LDA LOTB1,X 
E91A 29 7F AND H$7F 
E91C B4 OA LOY LOTP.1+1,X 
E91E 10 02 PH_ L793 
E920 09 80 ORA 11$80 
E922 95 09 L793 STA LOTB1,X 
E924 E8 INX 
E925 E0 18 CF'X "NLINES--1 
E927 D0 EF BNE Ll89 
£929 AC • .1 F1 LOA LOTB1+NLINES--1 
E92B 09 80 ORA "$80 
E920 85 F1 STA LOTP.1 +NLIN£S--1 
E92F A5 09 LOA LDTI?! ;OOUBLE LINE? 
£931 10 C3 EWL L724 IY£S, SCROLL AGAIN 
£933 
E'i33 E(, Db INC TP.·LX 
E935 EE A5 02 INC $02A5 
E938 A9 7F LDA IIPF ; CHECI( FOR CONTROL KEY 
E93A 80 00 DC srA COLM ;DROP LINE 2 ON PORT B 
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LOC CODE LINE 

£930 AD 01 DC LOA rwws 
E940 C9 F8 CMP It$F8 ;SLOW SCROLL KEY?(CONTROL) 
£942 08 F'IiP ;SAV£ STATUS. F<ESTORE F'ORT B 
E943 A9 7F LOA 1I$7F ; FOR STOP t(EY CIIECt( 
£945 80 00 DC STA COLI'I 
E948 28 PLP 
£949 00 0B BN£ L796 
E948 
£948 A0 00 LOY 11$00 
£940 EA L792 NOP ;DEI,.AY 
£94£ CA [)EX 
E94F 00 Fe BNE L792 
E951 88 DEY 
E952 00 F9 BNE L792 
E954 84 C6 STY NDX ;CLEAR K£Y QUEU£ BUFFER 
E956 ; 
E956 A6 06 L796 LDX TE,LX 
[958 ; 
E958 68 L795 F'LA 
E959 85 AF STA [AH 
£95B 68 PLA 
E95C 85 AE STA EAL 
E95E 68 PLA 
E95F 85 AD STA SAil 
£961 68 f'LA 
E962 85 AG STA SAL 
E964 60 RTS 
E965 ; 
[965 A6 06 L803 LDX TBLX 
[967 E8 L768 INX 
£968 lI5 09 LOA LOTEH,X ;fIND LAST OISPUiY LlN£ 
[96A 10 FB Bf'L L"768 
E96C 8E A5 02 STX $02A5 ; FOUND IT 
[96F ; GEN[I~ATE A NEW LItlE 
E96F £0 HI CF'X IINLINES-1 ;IS ONE LINE FrWM BOTTOM? 
E971 F0 0[ I!.ELl L722 ;YES, CLEAI~ LtiST 
£973 90 0C Bee L722 ;<NLINES, INSEF<T LINE 
[975 20 [A EB JSI~ L787 ; SCROLL. EVEI<YTlI ItW 
E978 (iE AS 02 LOX $02A5 
£978 Cti OEX 
£97C C6 06 DEC TE,LX 
E97[ 4C DA [6 .lMP L7:~1 
£9Bl A5 AC L722 LDA SAL 
E9B3 4B PitA 
[98', AS AD L[)A SAH 
E986 48 f'HA 
£987 (i5 AE UM [AL 
E989 48 PHA 
E98A A5 AF L[)A EAH 
[98C 48 f'I11'I 
E9BO A2 19 LOX "NUNES 
E98F Ct) L797 DEX 
E990 20 F0 E9 .ISk LB0', ;SET Uf' TO AO()R 
£9'73 EC A5 02 CPX $02AS 
£::996 90 0E Bec L799 
£9913 F0 0C e.El~ L799 ; Bf<ANCH IF FINISHED 
E99A E.D EF EC LDA $ECEF,X ; SET Ff<()M ADDR 
E99D 85 AC STA SAL 
E99F Eo5 DEI LOA LDTB1"l, X 
E9Al 20 CB £9 JSR L800 ;SCRoLL TIllS LItlE DOWN 
E9M 30 £9 BMI l.797 
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LOC CODE LINE 

E9A6 20 FF E9 l.799 ./SR L726 
E9A9 A2 17 LOX IINLINES-2 
E91\B EC AS 02 l.79B CPX $02.)5 ,OONE7 
E9AE 90 0F BCC L801 ,YES 
E9B0 BS OA LOA LOTB1+1,X 
E9f.2 29 7F AND 1I$7F 
E9B4 B4 09 LOY LDTB1,X ,WAS IT CONTINUED? 
E986 10 02 (WL L802 ,YES 
E9SB 09 B0 OI~A II$B0 
Ege·A 95 OA L802 STA LOT81+1,X 
E9f·C CA OEX 
E9BO 00 EC BNE L798 
E9BF AE AS 02 LB01 l.OX $02AS 
E9C2 20 OA E6 JSR L721 
E9C5 4C 5B E9 JMP L795 
E9CB , 
E9CB ;SCROLL LINE FROM SAL TO PNT 
E9CB ,AND COLOURS FROM EAL TO USER 
E9CB ; 
E9CB 29 03 L800 AND 11$03 ,CLEAR ANY GARf./\GE 
E9CA 00 BB 02 ORA HIBASE ;PUT IN HI ORDER BITS 
E9LL: 8S AD STA SAH 
E9CF 20 E0 E9 JSR LB0S ;COLOUR TO & FROM AOORS 
E902 A0 27 LOY IILLEN-l 
E904 B1 Ae L790 LOA (SAL>, Y 
E90(> 91 01 STA (PiH),Y 
E90B B1 AE LOA (EAU, Y 
E90A 91 F3 STA (USER), Y 
E90C BB DEY 
E900 10 FS f·F·L L790 
E90F 60 RTS 
£9£0 I 
E9E0 :00 COLOUR TO AND FROM ADDRESSES 
£9E0 ;AND CHARACTER TO AND FROM ADDRESSES 
E9E0 ; 
E9E0 20 2'_ EA L80S .JSR LBll 
E9E3 A5 Ae LO,' SAL ;CHARACTER FROM 
E9E5 85 AE STA EflL ;MAKE COLOUR FROM 
E9E7 A5 AD LOA 5AH 
E9E9 29 03 AND 11$03 
E9EB 09 DB OI(A II>CBMCOL 
E9£0 85 AF STA £AH 
E9EF 60 RTS 
£9F0 ; 
E9F0 ;SET UP PNT FROM .X 
E9F0 

L804 E9F0 80 F0 EC LOA $ECF0,X 
E9F3 85 01 STA PNT 
E9F5 85 09 LDA LDTB1,X 
E9F7 29 03 AND 11$03 
E9F9 0D B8 02 or,A HIBASE 
E9FC 85 02 STA F'NT + 1 
E9FE 60 RTS 
E9FF , 
E9fT ;CLEAR THE LINE POINTED TO BY .x 
E9FF ; 
E9FF 1)0 :!7 U26 LOY 11$27 
E(101 20 F0 £9 .JSR 1.804 ;SET UP SCREEN POINTER 
EA~'t 20 2'. EA .JSI~ L811 ; SET UP COLOUf( rOINIER 
EA07 A9 20 1.6B3 LOA 11$20 ; SPACE CHAR 
EA09 91 01 ST,) (PNfl,V 
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LOC CODE LINE 

EA0B 2O OA E4 JSR L675 
Et)0E EA NOP 
EA0F 88 DEY 
EA10 10 F5 [>'PL L68J 
EA12 60 RT5 
EA13 ; 
EAIJ ,PUT A CHAR ON THE SCREEN 
EA13 ; 
EA13 A8 L807 TAY ;5AVE CIiAR 
EA14 A9 02 LOA 11$02 
EA16 85 CD STA BLNCT ; BUNt( CURSOR 
EA18 20 24 EA JSR L8U ;SET COLOUR PTR 
EAIB 98 TYA ;RESlORE COLOUR 
EAIC A4 D3 L695 LOY PNTR ;OET COLUMN 
EAIE 91 01 STA (F'NT>. Y ;CHAR TO 5CI~EEN 
EA20 8A TXA 
EA21 91 F3 STA <USER), Y ;COLOUI~ TO SCREEN 
EA23 60 RTS 
EA24 ; 
EA24 A5 01 L8U LOA PNT ;GENERAlE COLOUR F'TR 
EA26 85 F3 STt) USER 
EA28 AS 02 LDA F'NT+l 
EA2A 29 03 AND 11$03 
EA2C 09 08 ORA II>CBMCOL ;64 COLOUR RAM 
EA2E 85 F4 STt) llSER+l 
EA30 60 RTS 
EA31 ; 
Efi31 ; INTERRUPT ROUTINE FOR CUICH ETC 
EA31 ; 
EA31 20 EA FF I:£)' JSR L71 ;UF'DATE .JIFFY CLOCI: 
EA34 1'15 CC LDA BLNSIoJ ;BLINKINO CURSOR? 
E(i36 00 29 SNE UIl0 ;NO 
EA38 C6 CD DEC BLNCT ;TINE TO BLINK? 
EA3A 00 25 BNE LElU ;NO 
EA:5C A9 14 LOA 11$1', ;I~ESET llLItH: COUNTEI( 
EA3E 85 CO STA BLNCT 
EM0 A', 03 LOY PNTR ;CURsor~ POSITION 
EM2 46 CF um BLNON ; C(iRI~Y SET IF mUG CHAr~ 
EM4 tiE 87 02 LOX GOCOL ;GfT CH.)R OHIO COl.DUI( 
EM7 fH D1 LOA (F'NTI, Y ;GfT CHAR 
EA',9 B" 11 BC!) L745 ;NOT NEEDED 
EMf? E6 CF INC BLNON ;sn TO 1 
EA',D 85 CE Sf A OOBLN ; SAVE ORIO CHtiR 
EMF 20 2'. EA JsR LUll 
£.\52 Bl F3 LOA <usEI(). Y lOEl OIUO COLOUR 
E(i54 flD 87 O2 Sf A GOCOL ;S(.IVE IT 
EA57 AE 86 02 LOX COLor~ ;BLINf: IN HUB COLOUR 
E(l5A A5 CE LOA OC>BLN ;IoJITH @IG CHAR 
EA5C 49 80 L745 EOR 11$80 ;BUNt: IT 
E(i5E 20 lC EA JSR L695 ;OISF'LAY IT 
EM1 1'15 01 L81" LOt) $01 ;OEl CASSETTE SWITCH 
Efi63 29 10 AND 11$10 ; SWITCH C>OWN,' 
EMS F0 0A BED L.809 ;YEfj 
Erl67 A0 00 LDY 11$00 
£(,69 8', C0 STY Ct)!H ;CASSETTE OFF SWITCH 
EMI?- A5 01 LOA $01 
EM!) 09 20 ORA 11$20 
EMF 00 08 BNE L012 ;MOTOR IS OFF 
EA71 . 
£(ll1 (i5 C0 UI09 LDf~ C(iS1 
[Al3 D0 06 BNE l.tH3 
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LOC CODE LINE 

EA75 A5 01 LOA $01 
EAn 29 IF fiND II$iF ;TURN I'lOTOR OFF 
EA79 85 01 L812 STA $01 
EA7B 20 87 EA L813 JSR L814 ; SCAN KEYBOtiRD 
EA7E AD 00 DC LOA OllCR ; CLEAI~ INTERRUPT FLAG 
EA8l 68 f'LA ;RESTORE REGISTERS 
EA82 A8 TAY 
EA83 68 PLA 
EAB4 AA TAX 
EABS 68 F'LA 
E(i86 40 RTI ;EXIT FROM IRQ ROUTINES 
EA87 ; 
EA87 ; iHHIlt;i iii GENERAL I:EYBOARO SCAN;,;*;o:iIi;;li 
EA87 ; 
EA87 A9 00 LB14 LOA 11$00 
EA89 80 80 02 STA SUFLAG 
EA8C A0 40 LOY 11$40 ;LAST I'EY INDEX 
EA8E 84 CB SrY SFOX ;NULL KEY FOUND 
EA90 80 00 DC SIA COLM ;RAISE ALL LINES 
EA93 AE 01 DC LOX I~OWS l CHECI' FOR A I:EY DOWN 
EA96 E0 FF CF'X II$FF ;I'EYS DOWN? 
EA9S F0 61 BEQ L824 ;NONE 
EA9A AS TAY 
EA9B A9 81 LOA 11$81 ;5ET INDIRECT I:EYSCAN 
EA90 85 F5 STA I(EYTA!?, ;TABLE 
EMF A9 EB LOA II$EB 
EMl 85 F6 STA I:EYTAB+l 
EAA3 A9 FE LOA II$FE lSTART WITH 1ST COLUMN 
EM5 80 00 DC STA COLM 
EM8 A2 08 L815 LOX 11$08 18 ROW I'EYBOARD 
EAM 48 F'HA 
EMB AD 01 DC L823 LOti ROWS 
EAlIE CO 01 DC CMF' ROWS ;OEBOUNCE KEYBOARD 
EtiBl 00 F8 BNE L823 
EAB3 4A L817 LSR A ; LOOl: FOR I'EYDOWN 
EAB'. B0 16 BC~, L820 ;NONE 
E (if? 6 48 F'HA 
EAB7 Bl F5 LOA (I(EYTAB), Y lGET CHAr~ CODE 
EAB9 C9 05 eMF' 11$05 
EABB B0 0C BCS L822 lNOT SPECIAL I(EY 
EABD C9 03 CMF' 11$03 ; STOF' I'EY? 
EABF F0 08 BE[I L822 lYE5 
EM:1 00 80 0'1 ... ORA 5HFLAG 
Et)C4 8D 00 02 STA SHFLAfl lF'UT SUIFT BIT IN FLAG BYTE 
EAC7 10 02 I'.PL U119 
EAC9 8'. CB L822 S f( SFDX 15.WE I'EY NUMBER 
EACB 68 L819 f'LA 
EACC C8 L820 IN'( 
EACD C0 41 CPY 11$41 
EACF B0 013 BCG L8l0 lFINISHEO 
£(IDI CA O£X 
EA02 00 OF BNE L817 
EAD4 38 SEC 
Ef)05 68 F'LA 
£(106 2A rWL A 
Ef)1)7 OD 00 DC GTf) CDLM lNEXT COLUMN 
[(iDA 00 CC B,NE L015 jALWAYS 
[ADC 68 LS18 F'LA 
U1DD 6C SF 02 JMP ($02SF) EVALUA1£ SHIFT FUNCTIONS 
EAE0 A'. CB L821 LDY SfDX GET 1'0 INDEX 
EAE2 Bl F'~ ., LOA (f(£YTAB), Y GET CHAI( CODE 
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LOC CODE LINE 

EAE4 A.~ TAX ;SAVE THE CHAR 
EAE5 C4 C5 cpr LSTX ISAME AS LAST? 
E.iE7 F0 07 BEQ LS:S2 ;YES 
EAE9 A0 10 LOY 11$10 INO, RESET DELAY 
E.iEB 8C 8C 02 STY DELAY II?·EFORE REPEAT 
EAEE 00 36 e.NE L028 IALWAYS 
E.~F0 29 7F L832 AND 1l$7F IUtlSIHFT IT 
EAF2 2C OA 02 BIT r~PTFLG IREPEAT DISABLE? 
EAF5 30 16 Hi'll L816 ;YES 
EAF7 70 49 BVS LEl25 
EAF9 C9 7F eMf' 1I$7F ;NO f:EYS? 
EAFB F0 29 L824 BEQ L028 ;YES, GET OUT 
EAFD C9 14 CMf' 11$14 ;INSRT/DEL'? 
EAFF F0 0C BHI L816 IYES, REPEAT 
EB01 C9 20 CMF' 11$20 ;SF'ACE? 
EB03 F0 08 BEQ L016 IrES 
EB05 C9 10 CMf' 11$10 ;CRSR LEFT/RIGHT? 
EB07 F0 04 I?EQ L816 IYES 
EB09 C9 11 CMF' IlHl ; cr~SR UP/DOWN? 
EB01? 00 35 BNE L025 INO, EXIT 
H.0D AC 8C 02 L816 LOY DELAY ;f1ME TO REPEAT'? 
EBl0 F0 05 BEQ L026 IYES 
EBI2 CE 8C 02 DEC DELAY 
EB15 00 2B BNE L025 
EBI7 CE 8B 02 L826 DEC f:OUNT ;NEXT REPEAT? 
EB1A 00 26 BNE L825 INO 
EB1C A0 04 LOY 11$04 ;YES, RESET CTR 
EB1E 8C BB 02 STY I:DUNT 
EB21 A'. C6 LOY NDX ;Nn REPEAT IF QUEUE FULL 
H·23 80 DEY 
EB24 10 1C BPL L825 
EB26 A4 CB Ul2B LOY SFOX I GEl INDEX OF I:EY 
EB2B 8'. C5 STY LSTX ; S.iVE Tn I:E'( FOliNO 
EB2A AC SO 02 LDY SHFU,G ILJPDATE SHIFT STflTUS 
EI?2D Be 8E 02 STY LSTSHF 
EI?30 E0 FF CF'X Il$FF INUll Of( NO I(E)'I' 
£B32 F0 0E BHI l825 lYE!] 
EB34 8A TXA INfEO .X (is INDEX 
EB:S~:; A6 C6 LDX NDX ;13ET II CHf~RS IN 1(['( QUEUE 
fB37 EC 89 02 CPX XMAX ;BUFFER FULL? 
H.:h~ B0 06 BC!) L825 ;YES, NO MOI<E INSERT 
EB3C 90 77 02 STA I:EYD,X ;PUT IN I:E¥ OUEUE 
E\!.3F EB INX 
£P.40 86 C6 STX NDX INO IN KEY QUEUE 
EB42 A9 7F l825 LDA IIPF ; SETUP FOR STOP I(E'( SENSE 
EI?.I.4 80 00 DC Sli, COlM 
EB47 60 RTS 
ElV.8 , 
EI?.I.8 ;SHIFT LOGIC 
EB4B ; 
EB48 AD 80 02 SHFLOG lOA SHFl.~G 
EI'.I,B C9 03 Cr1F' U03 
EB'oO D0 1 L' .J BNE [827 
EB4F CD 8f 0'> "- CMF' lSTSHF 
lB52 F0 EE BEQ L825 
£[>,54 AD 91 0" '" LOA MCJOE 
EB57 30 1D BMI L831 
H.59 AD HI D0 Lori VICREG+24 
Ee.5C 49 02 E()f( 11$02 
EB5E 8D 18 D0 STA VICf,EG+2'. 
EB61 '.e 76 Ee. JMP L831 
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EB64 0A 
EI?65 C9 08 
EB67 90 0',1 
EE'.69 fW 06 
EP..6B M 
EB6C BO 79 
EB6F 85 F5 
EB71 BO 7A 
EB74 85 F6 
EB76 ',C [0 
EB79 
EB79 
EB79 81 EB 
EB7B C2 [P.. 
EB70 03 EC 
EB7F 78 EC 
EB8l 
EB81 
EB8l 
EB81 14 
EB82 00 
EB83 10 
EB84 88 
EB8S 85 
EB86 86 
EB87 87 
EB88 11 
EI?89 
EB89 33 
EI?8A 57 
EB8B 41 
EB8C 34 
EB80 5f' 
EB8E 53 
EB8F 45 
EP..90 01 
EP..91 
EB91 35 
EB92 52 
EB'J3 44 
EB94 36 
EB9S 43 
EB96 46 
EP..97 ~J4 
E(>'98 58 
EB99 
EB99 37 
EB9A 59 
EIWB 47 
E(>'9C 38 
EB9D '.2 
EEWE ',8 
EP..9F L-~ 

.J') 

fBfl0 56 
EBM 
EBAl 39 
EP..A2 1.9 
EBI)3 'tli 
EB(14 30 
EE'.AS 1,0 
[Brit; 4B 

EB 

EB 

EA 

LItlE 

L827 ASL A 
eMF' H$08 
BCC L829 
LOA 11$06 

L829 TAX 
LOf"l SEB79,X 
STA I~EYT()(?· 
LOf"l $EB7f"l,X 
STA I(EYTAB+l 

L831 JMP L821 
.END 

, 
MODEl 

.LIB K3 

.WOR MODEl 
• wnr, MODD 
• WOF~ MOD[3 
.WOR CONTRL 

; I~EY(>'Ot)RD MODE 
; DISPATCH 

; CONTROL 1~E'fS 

/(erna/ 149 

;DEL,RETURN,RT CRSR,F7,Fl,F3,FS,CRSR DWN 
.BYT $14,$0D,$1D,$88,$85,$86,$87,$11 

;3,W,A,4,Z,S,E,L.SHIFT 
.BYT $33,$57,$41,$34,$5A,$53,$45,$01 

;5,R,D,6,C,F,T,X 
.BYT $35,$52,$44,$36,$43,$46,$54,$58 

;7,Y,G,8,B,H,LJ,V 
.BYT $37,$59,$47,$38,$42,$48,$55,$56 

;9,I,.J,0,M,f(,O,N 
.P..YT $39,$49,$4t),$30,$4D,$/,P-,""',$/,E 
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LOC CODE 

EEh)7 4F 
[BAB 4E 
EI?A9 
EBA9 2B 
EBAA 50 
EBAB 4C 
EBAC 20 
EBAD 2E 
EBAE 3A 
EBAF 40 
EBB0 2C 
EBEH 
EBB1 5C 
EBP.2 2A 
EBB3 3B 
EBB4 13 
EBB5 01 
EBl'.6 3D 
EBB7 5E 
EBBB 2f 
EP.l'.9 
EBB9 31 
EBBA 5F 
EBBB 04 
EBBC 32 
EBBD 20 
EBBE 02 
EBBF 51 
EBC0 133 
EBCl ff 
EBC2 
EBC2 
EBC2 9'. 
El'.C3 BD 
EBC4 9D 
El'.C5 BC 
EBC6 89 
EBC7 BA 
EBCB BB 
El'.C9 91 
EBCA 
lBCA 23 
EP.CB D7 
EeCC Cl 
EBCD 2't 
EBCE DA 
EBCf D3 
[BD0 C5 
EP..D1 01 
EI?D2 
EBD2 25 
E[W3 D2 
EBD4 C4 
EI~.D5 26 
[B06 C:l 
flW 7 C6 
[BOB D4 
EBD'I D8 
E1W(i 
EBIM 27 
E.I!.OB D9 

LINE 

;+,f',L,-,.,; ,I.!" 
.BYT $2B,$50,54C,$2D,$2E,53A,$40,$2C 

;£,~,;.HOME,R.SHlfT.=,t,/ 
.BYT $5C,$2A,$3B,513,5el,$3D,$5E,$2F 

;1,t,CTRL,2,SPACE,CBM KEY~Q,STOP 
.BYT $31,$~f,$04,$~2,$20,$02,$51,$03 

.BYT $ff ;END OF TABLE NULL 
MODE2 
;SHIfTED DEL,CR,RIGHT,F7,fl,F3,F5,DWN 

.BYT $94,$8D,$9D,$8C,$89,$8A,$BB,$91 

;SHIFTEU 3,W,A,4,Z,S,E,L.SHIFT 
.BYT S23,$07,SC1,S24,SOA,S03,SC5,S01 

;SHIFTED 5,R,D,6,C,F,T,X 
.BYT $25,$D2,SC4,$26,$C3,$C6,$04,$08 

;SHIFTED 7,Y,G,8,B,H,U,V 
.BYT $27,$D9,$C7,$20,$C2,$C8,$05,$06 



LOC CODE 

EBDC C7 
EBOO 28 
EHOE C2 
[BOF C8 
EBE0 05 
EBEI 06 
EI?E2 
EBE2 29 
EBE3 C9 
EBE" CA 
EBE5 30 
EBE6 CO 
EBE7 CB 
EBEa CF 
EBE9 CE 
[f.EA 
EBEA DB 
EBEB 00 
EBEC CC 
EBEO DO 
EBEE 3E 
EBEF 5B 
EBF0 BA 
EBF! 3C 
EBF2 
EBF2 A9 
EBF3 C0 
EBF4 50 
EBF5 93 
EBF6 01 
EBF7 3D 
EBF8 DE 
[BF9 3F 
EBFA 
EBFA 21 
EBH. 5F 
EeFC 04 
EBFO 22 
EeFE A0 
EBFF 02 
EC00 01 
EC01 83 
EC02 FF 
£C03 
[C03 
£C03 9'. 
[e04 BD 
EC05 90 
[C06 BC 
EC07 89 
[C0B 8A 
£C09 88 
[C0A 91 
[COB 
ECOB 96 
EC0C 1'.3 
ECOD 130 
[C0E 97 
EC0F AD 
[[10 (,E 
ECll Bl 
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LINE 

;SHIFTED 9,I,J,0,M,K,O,N 
.BYT $29,$C9,$CA,$30,$CO,$CB,$CF,$CE 

;SHIFTED +,P,L,-,.,:,@" 
.BYT $DB,$D0,ICC,$DD,$3E,55B,$SA,$3C 

;SHIFTEO £,*,;,HOME,R.SHIFT,=,t,1 
.BYT IA9,SC0,$SD,593,501,$3D,50E.$3F 

I SHIFTED 1, f, CTf,L, 2, SPACE, CBM )(EY, n, GTOP 
.BYT 121,ISF,504,522,5A0,502,$Dl,583 

.BYT IFF lEND OF TABLE NULL 
MOOD 
;LOGO AND DEL,CR,RIGHT,F7,Fl,F3,F5,DWN 

.BYT 594,58D,$9D,$BC,$89,S8A,58e,$91 

;LOGO AND 3(LT.RED),W,A,4(OK.GRY),Z,S,E,L.SHIFT 
.BYl $96,$B3,$B0,$97,5AD,$I'\E,$81,$01 
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LOC CODE LINE 

EC12 01 
EC13 ;LOGO AND 5(MD.GRY),R,D,6(LT.GRN),C,F,T,X 
EC13 98 .BYT $98.$B2.$AC.$99.$BC.$BB,tA3,$BD 
EC14 B2 
EC15 AC 
EC16 99 
EC17 BC 
EC18 BB 
EC19 A3 
ECIA BD 
ECIB ;LOGO AND 7(LT.BLU),Y,G,8(LT.GRY),B,H,U,V 
ECIB 9A .BYT $9A,$B7,$A5,$9B.$BF,$B4,$BO,$BE 
ECIC e·7 
ECID A5 
ECIE 9B 
ECIF BF 
EC20 B4 
EC21 B8 
EC22 BE 
£C23 ;LDGO AND 9, I, J, 0, M,I( ,D,N 
EC23 29 .BYT $29,$A2,$B5,$30,$A7,$Al,$B9,$AA 
EC24 A2 
EC25 B5 
EC26 30 
EC27 A7 
[C28 Al 
EC29 B9 
EC2A AA 
£C2B ;LOGD AND +,F',L,-,.,: ,@" 
EC2B A6 .BYT $A6,$AF.$B6,$DC,$3E,$5B,$A4,$3C 
EC2C AF 
EC2D B6 
EC2E DC 
EC2F 3E 
EC30 5B 
EC31 A4 
(C32 :~C 
EC33 ;LOGO AND £,.,;,HOME,R.SHIFT,~,t,/ 
(C33 AS .e.YT $A8,$DF,$5D,$93,$01,$3D,$DE,$3F 
EC34 DF 
EC35 5D 
EC36 93 
EC37 01 
EC38 3D 
EC39 DE 
EC3A 3F 
(C3B ;LDGO AND 1(DRNG),.,CTRL,2(BRWN),SPACE"Q,STOP 
EC3B 81 .Bn $81,$5F,$04,$95,$A0,$02,$AB,$83 
EC3C 5F 
EC3D 04 
(C3E 95 
EC3F A0 
[C'10 02 
(C41 AB 
(C'.2 83 
EClt3 FF .Bn $FF ;END OF T(;(1.LE NULL 
EC'.4 , 
EC4'1 C9 0E L830 eMf' il$0E ; I. [)WER CASE,' 
EC'.6 00 07 BNE U~jEl ;ND 
EC'18 (,0 HI 00 LOA VICREG+24 ; SEl LOW[f( 
[CI.e. 09 02 ORA 11$0:! 
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LOC COOE LINE 

EC4D 00 09 I?,NE L779 ;ALWAYS 
EC'.F C9 8E L758 Cf'lP 1I$8E ;UF'F'ER CASE? 
£C51 00 0B BNE L837 ;1'10 
EC53 AD 18 00 LOA VICREG+24 ;SET LOW£R 
EC56 29 FD AND II$FO 
EC58 80 18 00 L779 STA VICREIi+24 ; STORE IT 
EC5a 4C A8 E6 UJ33 JPlF' L715 
EC5E ; 
EC5E C9 08 L837 CMF' 10$08 ;LOC.' CASE TOGGLE? 
EC60 00 07 BNE L634 ;NO 
EC62 A9 60 LOA 11$60 ;SET LOC.' SWITCH 
EC64 00 91 02 ORA MODE 
EC67 30 09 BMI LB35 iALWAYS 
£C69 C9 09 LB34 CMP 11$09 ;UNLOCK CASE TOGGLE? 
EC6B 00 EE SNE L833 ;NO 
EC60 A9 7F LOA 1I$7F ;UNSET LOCK SWITCH 
EC6F 20 91 02 AND MODE 
ECn 80 91 02 L635 STA MODE ;STORE IT 
EC75 4C A8 E6 JI1F' L715 
EC76 CONTRL 
EC78 , r , , • , , , 

EC78 FF .BYT $FF,$FF,$FF,$FF,$FF,$FF,$FF,$FF 
EC79 FF 
EC7A FF 
EC7B FF 
EelC FF 
EC7D FF 
EC7E FF 
EC7F FF 
ECB0 iCONTROL 3(REO),W,A,4(CYN),Z,S(HOM[),E(WHT), 
EC60 IC .BYT $lC,$17.$01,$9F,$IA,$13,$05,$FF 
ECBl 17 
EC82 01 
EC83 9F 
EC84 lA 
EC65 13 
[C66 05 
ECB7 FF 
ECB8 ,CONTROL 5(PUR),R(RVS),D,6CGRN),C,F,T(DEL),X 
ECBB 9C .BYT $9C,$12,$04,$IE,$03,$06,$14,$18 
ECB9 12 
EC8A 0'0 
ECBI?, IE 
EC6C 03 
EC8D 06 
EC6E 1'0 
EC8F 18 
EC90 ;CONTROL 7 C BLU) , Y ,G, 8 C YEl) ,B, H (LOC.') ,II, V 
[C90 IF .BYT $IF,$19,$07,$9E,$02,$00,$15,$16 
E(;91 19 
Ecn 07 
EC93 9E 
EC9'. 02 
EC95 08 
EC96 15 
EC97 16 
£C98 ; CONTROL 9CRVS),ICUNL),J,0(OFF),M(CR),K,0,N(LOW) 
EC96 12 .BYT $12,$09,$0A,$92,$0D,$0B,$0F,$0E 
£C99 09 
EC9A 0A 
EC9B 92 
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LOC COOE 

EC9C 00 
EC90 01? 
EC9E 0F 
[C9F eE 
ECA0 
ECA0 FF 
ECAl 10 
ECA2 0C 
ECA3 FF 
ECA4 FF 
ECAS IB 
ECM 00 
ECA7 FF 
ECAS 
ECAB IC 
ECA9 FF 
ECM 10 
ECAE'. FF 
ECAC FF 
ECAD IF 
ECAE IE 
ECAF FF 
ECE'." 
ECB0 90 
ECE'.1 06 
ECB2 FF 
ECB3 05 
ECB4 FF 
[CB5 FF 
ECB6 11 
ECB7 FF 
ECBB FF 
ECB9 
ECB9 
ECB9 
ECB9 00 
ECM 00 
ECP..B 00 
[CBC 00 
ECBD 00 
[CBE 00 
ECBF 00 
Ecce 00 
ECCl 00 
ECC2 00 
ECC3 00 
ECC4 00 
ECC5 00 
ECC6 00 
ECC7 00 
ECCS 00 
ECC9 00 
ECCA 9B 
ECCB 37 
Ecce 00 
[CCO 00 
ECCE 00 
LeeF 08 
EC00 00 
ECOl 1', 
EC02 0F 

lINE 

;CONTROL ,P,L",:,@, 
.BYT $FF,$10,$0C,$FF,SFF,$IB,$00,$FF 

;CONTROL £(RED)";,(RIGHT),,,=(BLU),t(GRN), 
.BYT $lC,SFF,$ID,$FF,$FF,$lF,$IE,$FF 

;CONTROL I(BLK),F"2(WHT),,,Q(DWN), 
.BlT $90,$06,$FF,$05,$FF,SFF,$11,$FF 

.E'·n $FF ;END OF TABLE NULL 

INITIAL VIC CHIP SETTINGS 

.BYT $00,$00,$00,$00,$00,$00,$00,$00 

.BYT $00.$00,S00,$00,$00,$0~,$00,$00 

.BYT $00,$9B,$37,$00,$00,$00,$0S,$00 

.BYT $14,~0F,$00,$00,$00,$00,$00,$00 
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ECD3 00 
ECD', 00 
ECD5 00 
ECD6 00 
ECD7 00 
EC08 00 
ECD9 0E 
ECDA 06 
ECOB 01 
ECDC 02 
ECOD 03 
ECDE 04 
ECDF 00 
ECE0 01 
ECEI 02 
EC[2 03 
ECE3 04 
ECE4 05 
ECE5 06 
ECE6 07 
ECE7 
ECE7 
ECE7 
ECE7 4C 4F 
[CEB 00 
[CEC 52 Ct 

J,I 

ECEF 00 
[CF0 
ECF0 
ECF0 
ECF0 00 
ECFl 28 
[CF2 50 
ECF3 78 
ECF4 (10 
ECF5 C8 
ECF6 F0 
ECF7 18 
[CF8 40 
ECF9 68 
ECFrl 90 
ECFB 1?8 
[CFC [0 
ECFD 08 
ECFE 30 
ECFF 58 
E000 80 
ED01 118 
[002 D0 
E003 F8 
[D04 20 
ED05 48 
ED0b 70 
ED07 98 
[D0B C0 
ED09 
ED09 
ED09 
E009 
ED09 
ED09 

4[ 

Kernal 155 

LINE 

.BYT LTBLUE,BLUE,$01,$02,S03,S04,S00,$01 

.BYT $02'S03,$04,S05,$06,S07 

SHIFT STOP 1(['( 

.BYT 'LOAD' ,$1) 

.BYT 'RUN' ,SO 

SCREEN LINES LO BYTE TIIBLE 

.BYT S00,S28,S50,S78,SA0,SC8,SF0,S18 

.BYT S40,S68,S90,SB8,SE0,S08,S30,S58 

.BYT S80,SA8,SD0,SF8,S20,'48,S70,S98 

.BYT SC0 

.END 
• LIP.. 1(4 

",COMMAND SE.fU III. BUS TO TAU(. 
*lHE ACCUMULATOH MUST BE LOM!ED WITH THE 
*DEVICE NUMBER THAT YOU WISH TO TALK. 
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LOC CODE LINE 

E009 ;~*****~*~*~******~*****~**~*******~**~** 
ED09 09 40 L836 OR(i "$40 ; MAt(E ADDR TAU( 
ED0B 2C .[I.n $2C ;Sf(lF' NEXT COMMAND 
ED0C :********~***~*******~***************~*** 
ED0C ;*COMMAND SErnAl. BUS TO LISTEN. 
ED0C ;*TO USE THIS fWUTINE, THE ACCUMUl.ATOR MUST 
ED0C ;It!FIRST [I.E LOADED WITH THE DEVICE NUMBER THtH 
EDec I*YOU WISH TO LISTEN (RECEIVE DATA> • 
£00C ;*******~******************************** 
ED0C 09 20 L966 ORA "$20 ;MAI<E AOOR LISTEN 
ED0E 20 A4 F0 JSR L921 ;F'ROTECT FROM f<S323 NMI 
EOll 48 L980 PHA 
ED12 24 9't BIT C3F'0 ;CHAR IN [,.UFFER? 
E014 10 0A BPL L864 ;NO 
ED16 ; 
E016 ;SEND BUFFERED CHAR 
ED16 
ED16 38 SEC ;SET EOI FLAG 
E017 66 1'13 ROR R2D2 
E019 20 40 EO JSR LB59 ;SEND I.(,ST CHAR 
EDlC 46 94 l.SR C3F'0 ;BUFFER CLEAI~ 
EDIE 46 A3 LSR fQD2 ;CLEAR EOl Fl.AG 
ED20 68 L864 PLA ; TALK/LISTEN ADDR 
E021 85 95 STA BSOUR 
ED23 78 SEI 
ED24 20 97 EE .JSR LB44 
ED27 C9 3F eMF' "$3F ;CLKHI ONLY ON UNLISTEN 
ED29 00 03 BNE L039 
E02B 20 85 EE .JSR L875 
ED2E AD 00 DO L839 LOA D2DPA ; ASSERT ATTENTION 
ED31 09 08 ORA "H8 
E033 80 00 DO STA 02DF'A 
E036 ; 
E036 78 LB't2 SEl 
ED37 20 BE EE .JSI~ l.8',J ;SET CLOCK LINE LOW 
ED3A 20 97 EE .JSR LB44 
£030 20 B3 EE .JSR L846 ;DEl.AY 1 MS 
£D40 78 LB59 SEl ;DlSM?LE IRQ 
ED',1 20 97 EE JSR L8',4 ;Mf(E SURE DATA IS RELEASED 
ED44 20 1'19 EE .JSR L054 ;DATA SHOULD BE LOW 
ED47 B0 64 BCS Ul56 
ED49 20 85 EE .JSR 1.£175 ;CLOCf( LINE HI 
EDI,C 24 1'13 [.'.IT 1~2D2 ;EOl Fl.AG TEST 
EDltE 10 0A BPL UIS0 
E050 ;00 EOI 
[D~;0 20 A9 EE LB/,0 .JSR UIS/, ;WAIT FOR DATA HI 
[053 90 FB BCC L8',0 
EOSS 20 A9 EE LB49 .JSR LB54 ;WAIT FOR DATA LO 
ED58 B0 FB BCS L049 
ED5A 20 1'19 EE LBS0 .JSI( l.B5', ;WAIT FOf, D(,!'A HI 
EO 50 90 FB BCC L850 
EDSF 20 BE EE JSR Ul43 ; SET CLOCK LO 
E062 , 
[D62 ;5ET TO SEND DATA 
ED62 
[062 (.19 0El LDA 11$08 ;COUNT 8 fHTS 
EDb', 85 1~5 STI~ COUNT 
E066 AD 00 DO UI4B LDA D2DPA ;DEP..OUNCE BUS 
£069 CD 00 DO CMF' 020F't) 
EObC D0 F8 BNE UI4B 
ED6E 0A ASL A 
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LOC CODE LINE 

E06F 90 3F BCC LEI'.7 ;OATA MUST I~.E IiI 
E071 66 95 ROR r..S()UI~ ;NEXr BIT INTO CARRY 
E073 B0 05 Bes L851 
E075 20 A0 EE .JSR L841 
E078 00 03 BNE L053 
E07A 20 97 EE L851 JSR L04'. 
E07D 20 85 EE L853 JSR L875 ; CLOCI( IiI 
ED80 EA NOP 
E081 EA NOP 
E082 EA NOP 
E083 EA NOP 
E084 AD 00 DO LOA D20F'A 
E087 29 OF AND "$OF ;OATA IiI 
£089 09 10 OI~A 11$10 ;CLOCI{ LO 
EOBB SO 00 DO STA 020f'A 
E08E C6 AS DEC COUNT 
E090 00 04 I?NE 1.84B 
E092 A9 04 LOA 11$0'. ;SET TIMER FOR 1 MS 
E094 80 07 DC STA D1TBIl 
E097 A9 19 l.OA 11$19 
E099 80 0F DC STA 01CRI? 
E09C AD 00 DC LOA DlICR 
E09F AD 00 DC L8~j5 LOA DlICR 
EDA2 29 02 .'ND "$02 
EDA4 00 01'1 BNE 1.£147 
EDM 20 A9 EE .JSR L1354 
EDA9 [1.0 F4 BCS L855 
EDAB 50 CLI ;ENAP..LE IRQ 
£OAC 60 RTS 
£01'10 A9 80 L856 LOA 11$80 ;DEVICE NOT PRESENT 
WAF 2C .BYT $2C 
EDP.·0 A9 03 L8'.7 LOA 11$03 ;FRAMING ERIWR 
EDB2 20 1C FE LB52 .)SR L1217 ;SEND MESSAGE 
EOB5 58 CLI ;ENABLE IRQ 
EDB6 18 CLC 
EDB7 90 4A BCC L1004 ;ALWAYS 
EDB9 ;*~***********~************************~* 
EOB9 ;*SENO SECONDARY ADDRESS AFTER LISTEN. 
EO[l.9 ;*THIS rmUTINE IS USED TO SEND A SECONOAr~Y 
EDB9 ;*AODRESS AFTER A CALL TO niE LISTEN COMMAND. 
£OB9 ;*********************************~~***** 
EDB9 85 95 L871 STA BSOUR ;BUFFEr, CUAr~ 
EOBI? 20 36 EO JSR L8'.2 ;SENO IT 
EOP.·E ; 
EOBE ;RELEASE ATTENTION 
EOBE ; 
EDBE AD 00 DO L9B:~ LDA 020PA 
EDCl 29 F7 AND II$F7 
EDC3 80 00 DO SUl D20F'A ;R[LE~lSE 
EDC6 60 IHS 
Ef)C7 ;**********************~***************** 
EoC7 ; ~,S[ND TAU: !31' • 
EoC7 ;;.;TIlIS HOUTINE IS USED TO SfHD A 51, CONDf1r,Y 
EOC7 ;*AoORESS TO A DEVICE THAT HAS ALf,[f'lDY I?EEN 
£DC7 ; ",C[)MMAN()Ef) TO TALI:. 
[DC7 ;*~***~~*******~****************~******** 
me7 85 95 1.860 STA BSOUR ;BUFFER CHAR 
EDC9 20 36 ED Jsr, LlH2 ;SENJ) s~~ 
EDec 
EoCC SIfIFT (WEI'< HI LIf,TENER 
EDCC 
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LOC CODE 

EDCC 
EDCD 
EDDe 
EDD3 
EDD6 
EDD9 
EDDB 
EDDC 
fOOD 
EDDD 
EDDD 
EDDD 
EDDF 
EDfl 
EDE2 
EDE4 
EDEb 
EDEb 
EDE7 
EDEA 
EDEB 
EDED 
EDEE 
EDEF 
EDEF 
fDfF 
EDEF 
EDEF 
[OfF 
fDfF 
EDFe 
EOF3 
fOFb 
fOF8 
EOFB 
EOFD 
[OFE 
EOFE 
[OFf 
EDFE 
EOFE 
EDFE 

70 
20 
20 
20 
20 
30 
58 
60 

24 
30 
30 
66 
00 

48 
20 
68 
85 
18 
6e 

78 
20 
AD 
09 
80 
A9 
2C 

A0 EE 
BE ED 
85 fE 
A9 EE 
FB 

94 
e5 

94 
05 

I.e ED 

95 

OE EE 
00 DO 
011 
00 DO 
5F 

EDFE A9 3F 
EE00 20 11 ~D 
EE03 
EE03 
EE03 
EE03 
I:..E0b 
EE0b 
EE06 
£E06 
EE07 
EE09 
EE.0A 
EEee 
fE0D 
EE10 
EE13 
EE13 
EE13 

20 

OA 
A2 
CA 
00 
AA 
20 
',c 

BE ED 

0A 

FD 

85 EE 
97 EE 

LINE 

L970 BEl ;DIBABLE II~Q 

JSH L041 ;OATA LINE LO 
JSR L983 
JSR L075 ; CLOCl{ LINE HI 

L968 JSR L85 /• ;WAIT FOR CLOCf{ LO 
BMI L968 
CLI ;DONE 
RTS 

, 
;BUFFERED OUTPUT TO SERIAL BUS 
; 
L861 

; 
L949 

L862 

BIT 
BMI 
SEC 
ROR 
BNE 

F'HA 
JSI~ 
f'LA 
STA 
CLC 
RTS 

C3f'0 
L949 

C3F'0 
L862 

L859 

BSOUR 

;BUFr.ERED CHAR? 
;YES, SEND LAST 
;NO 
;SET CUFFERED CHAR 
;ALWAYS 

;SAVE CUHHENT CHAR 
;SEND LAST CHAR 
;RESTORE CURRENT 

; BlJFFEI~ IT 
;(;000 EXIT 

;***~****~~*~**~***********~*********~*** 
; *SEND UNTAU(. 

FLAG 

;*THIS ROUTINE SENDS AN 'UNTALK' TO THE SERIAL 
;-BUS. IT WILL TELL ALL DEVICES IN TALK 
;-MODE TO STOF' TALKING (SENDING DATA). 
;*************~***************~********~~ 
L863 SEI 

JSR L8'.3 
LOA D2DF'A ;F'ULL ATN 
ORA /1$00 
STA D2[)PA 
LOA /I$5F 
.BYT $2C 

;UNTAU( 
;SKIF' NEXT COMMAND 

:**************~****************~******** 
;-SEND UNLISTEN. 
;-THIS ROUTINE SENDS AN 'UNLISTEN' TO 
;-THE SERIAL BUS. IT WILL TELL ALL DEVICES 
;-IN LISTEN MODE TO STOP LISTENING. 
:*****************************~~********* 
L1006 LOA /I$3F ;UNLISTEN COMMAND 

JSR L980 ;SEND 
; 
;RELEASE ALL LINES 
, 
L100 /• 
; 
;DELAY 
; 
L058 

L076 

JSH L9B:~ ; f<ELEASE ATN 

THEN RELEASE CLOCK AND DATA 

TXA 
LOX /I$0A 
DEX 
BNE L076 
TllX 
Jsr< L075 
JMf' L044 

;DELAY APPROX 60 MICRO SECS 

INPUT A BYTE FROM SERIAL BUS 
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LOC CODE LINE 

EE13 78 L865 SEI ;OISAP..LE Ir~Q 
EE14 1'19 00 LOA "$00 ; SET EO IIERR(Jr< Fl.AG 
FE16 85 AS STA COUNT 
EE18 20 85 EE JSR L875 ;REl.EA6E CLOCK LINE 
EEIB 20 A9 EE L943 JSR UI54 ;WAIT FOR CLOCK HI 
EEIE 10 FP.. IWL L943 
EE20 ,,9 01 LB66 LOA "$01 ;6ET TIMER B FOR 256 US 
EE22 80 07 DC STA DlTBH 
EE25 A9 19 LOA 11$19 
EE27 BD 0F DC STA DICRB 
EE2A 20 97 EE JSR L844 
EE2D AD 00 DC LOA OlleR 
EE31b AD 00 DC LBn LOA DllCR 
E.E33 29 02 AND 11$02 ;CHECK THE TIMER 
£E35 00 07 BNE L06B ;RAN OUT 
EE37 20 A9 EE JSR Ul54 ;CHECK THE CLOC.' LINE 
EE3A 30 F4 BMI UI72 ;NOT YET 
EE3C 10 18 BF'L L870 ;YES 
EE3E 
E£3E 
EE3E A5 A5 LB6B LDA COUNT ;CHECI( FOR ERf<OR 
EE40 F0 05 P.HI LB67 
EE42 A9 02 LOA "$02 
EE44 4C B2 ED JMP L852 ;ST=2. READ TIMEOUT 
EE47 

;TIMER EE47 RAN OUT. DO AN EOI 
EE47 · EE47 20 A0 EE LB67 JSR LB41 ;DATA LINE LO 
EE4A 20 85 EE JSR L875 ;DELAY. SET DATA HI 
EE4D A9 40 LOA 11$40 
EE4F 20 lC FE .JSR L1217 lOR AN EOI BIT INTO ST 
EE52 E6 AS INC COUNT AND AGAIN FOR ERROR CHECI( 
EE54 00 CA P..NE l.B66 
EE56 · EE56 ;P..HE TRANSFER 
£E56 · EE56 A9 0B LB70 LOA "$08 ;SH UP COUNTER 
EE58 85 A5 STA COlJNT 
EE5A AD 00 00 LB69 LOA 020f'A ;WAIT FOR CLOCI( HI 
EE50 CD 00 DO CMF' D2DPA ;DEBOUNCE 
EE60 00 FB I?NE L869 
EE62 0A ASL A 
EE63 10 F~i BPL UI69 
EE65 66 A4 ROR P..SOUJ<1 ;ROTATE DATA HI 
E£67 AD 00 OD L873 LOA D2DPA ;WAIT FOR CLOCI( LO 
EEttA CD 00 DO CMF' D2DPA ;OEBOUNCE 
EEbD 00 FB EHIE LB73 
EE6F 0A ASl. A 
E£70 30 F5 BMI UI73 
EE72 C6 A~-

" DEC COUNT 
EEl4 00 E/. BNE UI69 ; r10r,E BITS 
EE76 20 A0 EE JSR L8'.1 ;DATr) LO 
EE79 24 90 BIT STATUS ;CHECI( FOR Eor 
EE7S 50 03 Bve L07'. ;NONE 
EE70 20 06 EE .JSR LB58 ;OEL.AY ANO DATA HI 
[E80 AS ~v. L87'. LOA e.SOURl 
££82 58 CLI ;ENABLE IRO 
[EB3 18 GLC ; GOOD EX IT 
[E"84 60 RTS 
FE85 · EE85 ; SET CLOCI( LINE HI (INVERTE[) 
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LOC CODE LINE 

E£85 , 
EE05 AD 00 DO L875 LDA D2DF'A 
EEBB 29 EF ANI) II$[F 
EEBA 80 00 DO 5TA D2DF'A 
EEaD 60 Ins 
EEOE ; 
EEBE ~SET CLOCI: LINE LO (INVERTED) 
EEOE ; 
EEAE AD 00 DO L843 LDA 1)2DPA 
EE91 09 10 [mA 11$10 
EE93 80 00 DO STA D:WPA 
EE96 60 ras 
EE97 ; 
EE97 ;5ET DATA LINE HI ( INVEraED) 
EE97 , 
EE97 AD 00 DO L844 LDA D2DF'A 
EE9A 29 OF AND II$DF 
EE9C 80 00 DO STA D2DPA 
EE9F 60 RTS 
EEA0 , 
EEA0 ;SET DATA LINE LO ( INVERTED) 
EEA0 , 
EEA0 AD 00 DO L841 LDA 02DPA 
EEA3 09 20 or,A 11$20 
EEf)5 SD 00 DO Sf A D2DPA 
EEA8 60 RTS 
EEA9 , 
EEA9 ;DEe.OUNCE THE PIA 
EEA9 , 
EEA9 AD 00 DD L85 /, LDA D2DPA 
EEAC CD 00 DD eMF' 020PA 
EEAF D0 F8 BNE L05'. 
EEfH 01'1 ASL A 
EEB2 60 RTS 
EEB3 , 
[EB3 ;DELAY 1 MS 
EEe.3 , 
EEe.3 81'1 L846 TXA 
[EI'.I, 1'12 B8 LDX I/$B8 
[EB6 cn LB45 DEX 
EEB7 D0 FD BNE L8',5 
EEB9 AA TAX 
E£I?A 60 RTS 
EEBB .END 
[EBI? • LIP.. ~{5 

EFP..P.. , 
EEBP.. ;~*~***~*****~*~***********************~* 
EEBB ;* RS-232 TRMlsmT ROlJTINE~1. 
EEBB ;~**********************~*****~********** 
E[BP.. , 
EEf'.E'. 1'15 B4 LB77 LDA BIllS ;CHECI: FOR PU)C[ IN BYTE 
EEf'.D Fe 't? 1".1:0 Ul79 ;OONE, ~lTArn NEXT 
EH.F 30 3F BMI Ul03 ;DOING ~n()p P..I TS 
[Eel ',6 B6 Lsr, IWOIl r f' ;SHlFl 1)(, T r~ INTD efll~ln 
EEC3 1'12 00 LDX 11$00 ; F'F:Ef'M,[ FOR (i ZEr\O 
LEC!) 90 01 BCC L1:1.27 ;YES, f) ZFl~() 

EEe? cn OEX ;NO, Mr,!:!: $FF 
FECIl 81'1 L1227 TXA ; 1"(E.fiDf TO SEND 
[Fe9 I. c· ,oJ r?D EOR fWPfny ; CM. C INTO PAfnTY 
[Fer.. BC .J BO Blll R(WRTf 
E[CD C6 E!.I, DEC I.IITT5 ;f'.IT COUNT DOWN 
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LaC CODE LINE 

n:u F0 06 BEn LBab ;WAHT r) F'M<ITY I NSlf: no 
[ED! 8f"l La80 'J:<f"l ;CM_C IHl WHOLE ro SEND 
[ED:! 29 0'. nND 11$0 /• 
EED'. 8:1 B5 STf\ NX 11311 ;S[ND 
EED6 60 RTS 
EED7 ; 
EED7 ;CALCULATE PARITY, NXTfHT=0 UPON ENTRY 
EED7 , 
EED7 A9 20 L886 LOA 11$20 ;CHECI( 6526 r~EG IHTS 
EED9 2C 94 02 IHT M26CDR 
EEOC F0 14 I?EQ L885 ;NO PARITY, SEND A STOP 
EEDE 30 1C I3MI LB84 ;NOT REAL F'Ar~ITY 

EEE0 70 14 BVS LEl82 ;EVEN PARITY 
EEE2 A5 Em LOA f<Of'RTY ;Cf"lLC ODD PAIU TY 
EEE4 D0 01 BNE LEI87 ;CORr(ECT GUESS 
EEEt. Cf"l LaBl DEX ;~JRONG, IT'S A ONE 
EEE7 C6 B'. LBB7 DEt: BIlTS ;ONE STOP BIT AL.WAYS 
EEE? AD 93 02 L.DA M26CTR ;CHECf( " OF STOP BITS 
EEEC 10 E3 BPL LBB0 ;ONE 
EEEE C6 B4 DEC IHTTS ;TWO 
EEF0 D0 OF I?NE UI80 
EEF2 E6 B4 LBB5 INC BITTS ;COUNTB AS ONE STOP IHT 
EEF4 00 F0 BHE UIBI ;JUMP TO FLIP ONE 
EEF6 A5 BD L8B2 LOA ROF'RTY ;EVEN P(IR ITY'? 
EEFB F0 ED BEQ LEIB7 ;YES, EXIT 
EEFA 00 EA BNE LaB! ;NO, FLIP 8. EXIT 
EEFC ; 
EEFC 70 E9 LBB'. IWS UIB7 ;WANTED SPf"lCE 
EEFE 50 E6 EWC LBBI ;WANTED MAI~I( 
EF0e , 
EF00 ;STOP BITS 
EF00 , 
EF00 E6 B4 LB83 INC BITTS ;STOP BIT COUNT DOWN 
EF02 A2 FF LOX II$FF ;SEND SlOP BIT 
EF04 D0 CIl BNE LElB0 ; JUl1P TO EXIT 
Er06 ; 
EF06 ;ENTRY TO START BYTE TRANSMIT 
EF06 , 
EF06 AD 94 02 L879 LDA M26CDR ;CHECI( FOR 3/X LINE 
EF09 4A LSR A 
EF0A 90 07 I?·CC L878 ; 3 LINE, NO CHECI( 
EF0C 2C 01 DD BIT D2DPB ;CHECI( FOR: 
EF0F 10 ID I>.f'L LOBB ; Dsr~ ERROR 
EF 11 50 1E BVC LaB9 ; CTS ERROR 
EF13 , 
EF13 ;SET UP fO SEND NEXT BYTE 
EF13 , . 
EF13 A9 00 L878 LDA 1/$00 
EF15 85 BO STA rWPRTY ;ZERO PARITY 
EF17 85 B~:i STA NX Tin T ;SENI) !JTART BIT 
EFI9 AE 98 02 LOX BITNUM ; GET II OF BITS 
EFIC 86 B4 !HX BITTS ;IHTTS"II OF FHTS+I 
EFIE AC 90 02 LOY RO[)BS : CUED( I?UFFER POINTERS 
EF21 CC 9E 02 CPY RODBE 
EF24 F0 13 B[Q L890 (iLL DONE 
EF26 B1 F9 LDf"l (f,OP..UF). Y (3rr Df"l'Jr) 
EF28 85 B6 STA RflO(ITA INTO BYTE BUFFER 
EF2A EE 9D 02 INC ROOSS POINT '[0 NEXl 
EF~D 60 RTS 
EF~~E ; 
EF2f ; SET ERRORS 
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LOC CODE LINE 

EF~~E 
L£l£la EF2E A9 40 LDA 11$40 ;DSR GONE ERIWR 

EF30 2C .BYl $2C 
EF31 A9 10 L889 LDA 11$10 ICTS GONE ERROR 
EF33 eD 97 02 ORt'I HSSTAT 
EF36 b" 97 02 STA RSSTAT 
EF39 ; 
EF39 ;ERRORS TURN OF Tl 
EF39 ; 
EF39 H9 01 L890 LDA 11$01 ;1{lLL Tl NMI 
EF3B BD 0D DD LB91 STA D2II.R 
EF3E 4D Al 02 EOR $02AI 
EF41 09 £10 ORA 11$00 
EF/t3 BD Al 02 STA f02AI 
EF46 BD 00 OD STA D2ICR 
EF49 60 RTS 
EF/tA ; 
EF4A ;CALC II OF BITS TO BE SENT 
EF4A ; RETURNS " OF IHTS+l 
EF4A ; 
EF/tA 1'12 09 LB99 LDX 11$09 ;CALC WORD LENGTH 
EF4C 1'19 20 LDA H$20 
EF4E 2C 93 02 HIT M26CTR 
EF51 F0 01 I?EO Ll037 
EF53 CA DEX ;HIT 5 HI IS A 7 OR 5 
EF54 50 02 Ll037 BVC LB92 
EF56 CA DEX ;BIT 6 HI IS A 6 Of( 5 
EF57 CA DEX 
EF5B 68 LB92 RTS 
EF59 .END 
EF59 .LII? 1(6 

EF59 ; 
EF59 ;**~*******~***************************** 
EF59 ;* RS-232 RECEIVER ROUTINES 
EF59 ;*********~*******-*********************** 
EF59 ; 
EF59 A6 A9 LB93 LDX RINONE ; START HIT? 
EF5B D0 33 BNE L900 ;,(ES 
EF50 C6 AS DEC BITCI ;CHECI( F'OS IN INPUT 
EF5F F0 36 BEO L89', ; Ht'lVE A FULL BYTE 
EF61 38 00 BMI L90't ;GETTING STOP BITS 
EF63 . , 
EF63 ;CALC PARITY 
EF63 
EF63 AS A7 LDA INIHT ; GET DATA LIP 
EF65 45 AI? Eor< Rlf'r<T,( ;Ct'lLC f't'lRITY 
EF67 £15 AS STA RIPRTY 
EF69 , 
EF69 ;SIHFT DAHl BIT IN 
EI'69 
EFb9 46 1'17 LSR INBIT ;IN BIT POS 0 
EF6P.. 66 M ROR RIDATt'I ;C INTO OATI'l 
EF{'O , 
EF60 ;EXIT 
EFbD . 
EFbl) 60 L1230 RTS 
EF6E ; 
EF6E ; HilVE STOP BIT SO STORE IN BUFFER 
EF6E , 
E.F6F. C6 ,)8 L8?O flEC IHTCI ;NO PARIT,( 
EF70 A'· ., A7 L90't L()A INBIT ; GET DATA 
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LOC CODE LINE 

EFn F0 67 BEQ L901> ;0, AN ERROR 
EF74 AD 93 02 LOA M26CTR ;CHECI( CORRECT II SHlr' P..ITS 
EFn 0t) ASL A 
EF78 A9 01 LOA 11$01 
EF7A 65 A8 AOC IHTCI 
EF7C 00 EF BNE L1230 ;NO, EXIT 
EF7E ; 
EF7E ;ENABLE TO RECEIVE A BYTE 
EF7E 

L896 EF7E A9 90 LOA 11$90 ;ENABLE CBl FOr< NEXT BYTE 
EFa0 80 0D DD STA D2ICR 
EF83 0D Al 02 or<A $02Al ;FLAG FOR START BIT 
EF86 80 Al 02 STA $02A1 
EF09 85 A9 51A RINONE 
EF8B A9 02 LOA tl$02 
EF8D 4C 3B EF JMP L091 ;DISABLE T2 
EF90 

;RECEIVER EF90 START BIT CHECI( 
EF90 , 
EF90 A5 A7 L900 LOA INIHT ;SPACE? 
EF92 D0 EA I?NE L896 ;BAO, TRY AGAIN 
EF94 85 A9 STA RINONE ;GOOO, [>ISMLE FLAG 
EF96 60 RTS ;EXIT 
EF97 ; 
EF97 ;PUT DI'lTl't IN BUFFER (AT PARITY T I11E) 
EF97 , 
EF97 IIC 9B 02 L894 LOY RIDI?E ;GET END 
EF9A C8 INY 
EF9B CC 9C 02 CPY Rl[)BS ;PASSEO START? 
EF9E F0 2A BEQ L905 ;YES, ERROR 
EFA0 8C 91? 02 STY RIOBE ; MOl)!:: R I DBE FORWARD 
EFA3 88 DEY 
EFM AS All LOA RIDATA ;GET BYTE I?UFFER UP 
EFA6 AE 98 02 LDX BITNUM ;SHIFT UNTIl. FULL I?YTE 
EFA9 E0 09 L89S CPX 11$09 ; AUjAYS B BITS 
EFAB F0 04 I?EQ L903 
EFfiD 4A LSR A ;FILL WITH 0'5 
EFAE E8 INX 
EFAF 00 FB BNE Ul95 
EFBl 91 F7 L903 STA (RIBUF),Y ;OATA TO PAGE BUFFER 
EFB3 , 
EFB3 ; Pt)RITY CHECKING 
EFB3 
EFB3 A9 20 LOA 11$20 ;CHECI( 6526 COMMAND f<EG 
EFI?5 2C 9't 02 BIT M26CDR 
EFB8 F0 B4 I?EQ L898 ;NO PARITY BIT SO STOP IHT 
EFSA 30 Bl BMI L1230 ; NO PARITY CHECK 
EFBC ; 
EFI?C ;CHECI( CALC PAIUTY 
EFP..C 
EfP..C AS A7 LOf) INBIT 
EFP..E 45 AP.. EOR RIF'RTY ;PUT IN WITH r'ARIT)' 
EFC0 F0 03 BEQ L902 ; EVEN PAR ITY 
EFC2 70 A9 IWS L1230 ;DOO, OI( SO EXIT 
EFC', 2C .BYT $2C ; SI:IP NEXT COM~I('\ND 

Ercs 50 A6 L902 BVC L1230 ;EVEN SO EXIT 
EFC7 
[TC7 ERROHS HEF'OrnEO 
EFC7 
EFC7 fi9 01 LO(i 11$01 ; PAR IT)" ERROR 
EFC9 2C .BYT $2C 
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LOC CODE LINE 

EFCA A9 04 L905 LDA 11$04 ;RECEIVER OVERRUN 
EFCC ::!c .r..n $21: 
EFCD A9 80 L901 LOA "$00 ; [?REAI( DETECTED 
EFCF 2C .BYT $:~C 
EFD0 A9 02 L907 LOA U02 ; FRAME ERROR 
EFD2 0D 97 02 Of,1) RSSTAT 
EFD5 eD 97 02 STA RSSIAT 
EFD8 4C 7E EF JMP L896 
EFDB ; 
EFDB ; CHECf( FDR ERROf,S 
EFD!? ; 
EFDB 1'15 AA L906 LOA RIDATA ; EXPECTI NG STOP 
EFDO D0 Fl I?NE L907 ;FRME ERROR 
EFOF F0 EC (?'EO L901 ;COULO BE A BREAK 
EFEl ; 
EFE1 ;OUTPUT A FILE USING RS-232 
EFE! ; 
EFE1 85 91'1 L897 STA DFLTO ;SET DEFAUT OUT 
EFE3 AD 94 02 Lon M26CDR ;CHECK FOR 3/X LINE 
EFE6 4A UiR A 
EFE7 90 29 f.CC L909 ; 3UNE, NO TURN AROUND 
EFE9 I 
EFE9 ;TURN AROUND LOGIC 
EFE9 
EFE9 1'19 02 LOA 11$02 ;BIT RTS IS ON 
EFEB 2C 01 DO BIT D20PB 
EFEE 10 10 I?F'L L912 ;NO DSR, ERROR 
EFF0 00 20 I?NE L909 IRTS, OUlF'un I Nfl OR FULL DUPLEX 
EFF2 I 
EFF2 ; CHECf( FOR ACTIVE INF'UT 
EFF2 , 
EFF2 AD Al 02 L978 l.DA $02A1 
ErF5 29 02 AND 1!$02 
ErF7 D0 F9 BNE l.978 ;HANG UNTIL INPUT DONE 
EFF9 ; 
EFF9 ;WAIT FOR CTS TO BE OFF 
EFF9 ; 
EFF9 2C 01 DO L910 f.IT 02DF'B 
EFFC 70 FB BVS L910 
EFFE ; 
EFFE ;TURN (IN f<IS 
EFFE 
EFFE AD 01 00 LOA D2DF'B 
F001 09 02 DR,) 11$02 
F003 00 01 00 S1'A 020F'(?' 
F006 ; 
F006 ;WAIT FOR CTS TO GO ON 
F006 , 
F006 2C 01 DD L911 BIT 02DF'B 
F009 70 07 BVS L909 tOONE 
F00B 30 F9 I?MI L911 ; STILL DSR 
F00D A9 '.0 l.912 LDA 11$40 ; DSf, ERROR 
F00F 80 97 02 STA r,SSTAT 
1'012 18 L909 CL.C 
1'013 60 RTS 
F014 , 
F0!4 ; OUTPUT A CHAr, f'S-232. BUFFER HANDLER 
1014 . 
F0l4 20 2B f0 1..900 JSR L955 
F017 f)C ')1;; 02 L91'. LDY f,Ol)BE 
F01A CU INY 
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LOC CODE LINE 

F011? CC 90 0',' CPY RODBS BUFFEI~ FULL? 
F01E Fe F4 BED L'10E! YES, H""NG 
F020 8C 9E 02 STY RODBE NEW START 
F023 88 DEY 
F024 A5 9E LDA Tl 
F026 91 F9 STA (ROBUF),Y ;STORE DATA 
F028 , 
F028 ;sn UP IF NECESSARY TO OUTPUT 
F028 

L955 F028 AD A1 02 LDA $02A1 ;T1 NMI ENABLE? 
F02B 4A LSI~ A 
F02C B0 IE I?CS L913 ;YES, EXIT 
F02E A9 10 LDA 11$10 ;ND, SET UP TIMER A 
F030 8D 0E DD STA D2CRA 
F033 AD 99 02 LOA e.AUDOF 
F036 80 04 DD STA D2TAL 
F039 AD 9A 02 LOA BAUDflF+l 
F03C 80 05 00 STA D2TAH 
F03F A9 81 LOA U81 Isn UP T1 NMI'S 
F041 20 3B EF JSR 1.891 
F044 20 06 EF JSR LB79 
F047 A9 11 LDA 11$11 
F049 80 0E DD STA 02CRA 
F04C 60 L913 RTS ;BEGIN H(ANSFER 
F04D .END 
F040 .LIB K7 
F04D , 
F04D ; INPUT A FILE OVER r(S-232 
F0'.D , 
F040 85 99 L915 STA DFLTN ;SET DEFAULT INPUT 
F04F AD 94 02 LOA M26CDR ; CHECf( FOR 3/X LINE 
F052 4A LSR A 
1'053 90 28 Bce L920 ; 3LINE, NO HANDSHM(E 
F055 29 08 AND 11$08 ; FULLIHALF CHECI( 
F057 F0 24 BEQ L920 ;FULL, NO HMIDSHAf(E 
F059 , 
F059 ; TURN AROUND LOGIC 
F059 
F0~j9 A9 02 LDA 11$02 ;e.n RTS IS ON 
F0SB :~C 01 DD BIT D2DPB 
F05E 10 AD BPL L912 ;NO, DSR EF(IWR 
F060 F0 22 I~.EQ L916 ;F<TS LO, IN COHRECT MODE 
F062 , 
1'062 ;WAll FOR ACTIVE OUTPUT TD I?E DDNE 
F062 , 
F062 AD iH 02 L'i6'. LDA $02Al 
F065 'lfl LSR (l 

F066 B0 FA BCS L 9(,1. 
r'l>6B , 
F06B ;TUHN OFF RTS 
F068 
F068 I)D 01 DI) LDf) 1)2DF'B 
F06B 29 FD AND II$FD 
F~)6D 80 01 DD Sf A D2DPB 
1'070 , 
F070 ;14AIT FOR DCD TO GO HI 
F070 , 
1'0:'0 AD 01 DD L910 LDA D2DF'B 
F073 29 0', AND 11$0', 
1'075 F0 F9 BECI L91B 
F077 
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LOC CODE LINE 

Fen 
Fen 
Fen 
Fe79 
Fe7A 
Fe70 
F070 
Fe7D 
F07D 
F07D 
F0B0 
FeS2 
F0S~ 
Fees 
F086 
Fe86 
F006 
Fe86 
F0S9 
Fesc 
F08F 
Fe9l 
F093 
F096 
F09S 
F09S 
F09B 
Fe9B 

1'19 90 
18 
~C 3B EF 

AD Al 02 
29 12 
F0 F3 
IS 
60 

AD 97 02 
AC 9C 02 
CC 98 02 
F0 eB 
29 F7 
SO 97 02 
Bl F7 
EE 9C 02 

F09B 60 
F09C 09 
F09E SO 
F0Al A9 
FeA3 6e 
F0M 

08 
97 02 
00 

FeM 
F0M 
F0M 
FeM 4S 
F0A5 AD I'll 02 
FeAS Fe 11 
F0M AD I'll 02 
FeAD 29 03 
Fel)F 00 F9 
FelH 1'19 10 
F0B3 80 00 DO 
F0P..6 1'19 00 
F0BB 80 Al 02 
F0e.S 68 
F0/?C 60 
FeBD 
FeBO 
F0BD 
FeBE 
F0C8 
F0C9 

00 
~9 2F 
A3 
0D 

FeGA 53 '.5 
F~D3 fi0 
FElDt, 46 4F 52 
1'007 A0 
1'£108 0D 
F0D9 50 52 

;ENABLE C81 FOR RS-232 INPUT 
I 
L919 LDA Ht90 

CLC J NO ERROR 
JMP LS91 

I 
;IF NOT 3 LINE HALF, SEE IF WE 
; NEED TO TURN ON CBl 
I 
L920 LOA $02Al 

AND "$12 
BEQ L919 

L916 CLC 
RTS 

I 

;CBl OR T2 ACTIVE? 

;NO NEED TO TURN ON 
;NO ERROR 

,INPUT A CHAR RS-232, BUFFER HANDLER 

L917 LOA RSSTAT 
LOY RIDBS 
CPY RIoe.E 
eEG L929 
AND "SF7 
STA RSSTAT 
LOA (RI[>.UF),Y 
INC RIDes 

;RECEIVER ALWAYS RUNS 

RTS 
L929 ORA 11$08 

STA RSSTAT 
LOA H$00 
RTS 

; 

;OET LAST BYTE ADDRESS 
; f?LJFFER EMPTY? 
;RETlJRN IF NO CHAR 

;OET LAST CHAR 
;NEXT POSITION 

;RETURN A NULL 

;PROTECT SERIAL/CASSETTE FROM 
; f(S-'232 NM I' S 
; 
L921 PHA ;SAVE .1'1 

LOA $021'11 ;RS-232 ENABLES? 
BEQ L923 ·NO 

LB38 LOA $02Al ' ,WAIT UNTIL DONE 
AND "$03 ;WITH Tl & T2 
BNE LS3a 
LOA "$10 ;OISABLE CBl 
STA D2ICR 
LOA II$0e 
SUI $021'11 

L923 PLA ;ALL DONE 
RTS 
.END 
.LIB K8 

MSI .f?YT to,'I/O ERROR ~,$A3 

MS5 .BYT to,'SEARCHINO',tA0 

MS6 .BYT 'FOR',fA0 

MS7 .BYT fO,'PRESS PLAY ON TAP',tC5 



LOC 

F0EA 
F0EB 
F105 
F106 
F107 
FleD 
F10E 
F10F 
Fl15 
F116 
F117 
FIIF 
F120 
F121 
F126 
F127 
F12B 
F12A 
F12B 
F12B 
F12B 
F12B 
F12B 
F12D 
F12F 
F132 
F133 
F135 
F13B 
f139 
F13A 
F13C 
F13D 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
F13E 
f13E 
F140 
F142 
Fl44 
F146 
F147 
F14f1 
F14C 
FU.E 
F150 
F 15:5 
F155 
F156 
F157 

CODE 

C5 
50 S2 
C5 
00 
4C 4F 
C7 
00 
53 41 
A0 
00 
S6 45 
C7 
00 
46 4F 
A0 
00 
4F 4B 
BO 

24 90 
10 00 
B9 e·D F0 
0B 
29 7F 
20 D2 FF 
ca 
2B 
10 F3 
18 
60 

AS 99 
00 08 
A5 C6 
F0 0F 
78 
4C e·4 E5 
C9 02 
00 18 
84 '77 
20 86 F0 
AI. 97 
18 
60 
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LINE 

MSS .BYT 'PRESS RECORD & PLAY ON TAP',fC5 

MSle .BYT $D,'LOADIN',$C7 

MSII .BYT $D,'SAVING',$A0 

MS21 .BYT fD,'VERIFYIN',$C7 

MS17 .BYT $D,'FOUNO',$A0 

MS18 .BYT $D,'OK',$SD 

I 
;PRINT MESSAGE TO SCREEN ONLY IF 
; OUTPUT ENABLED 
; 
L922 BIT MSGFLG 

BPL L925 
L1073 LOA MSI, Y 

F'HP 
AND 1l$7F 
.JSR L622 
INY 
H.P 
f?f'L L1073 

L925 CLC 
f\l S 
.END 
.LIB 1:9 

;PRINTING MESSAGES? 
INO 

; 
;**~*****~****~***~**~*********~*****~~** 
;M BETIN -- GET CHARACTER FROM CHANNEL. 
;- CHANNEL IS DETERMINED BY DFlTN. 
;M IF DEVICE IS 0, KEYBOARD QUEUE IS 
;1 EXAMINED AND A CHARACTER REMOVED IF 
;1 AVAILABLE. IF QUEUE IS EMPTY, l 
;- FLAG IS RETURNED SET. DEVICES 1-31 
;1 ADVANCE TO BASIN. THE CHARACTER IS 
;- f,ETlJRNED IN .A. IF ZEIW, NULL CHAR. 

; 
HGETIN LOA DFLTN 

P..NE L924 
LOA HDX 
f?.£C1 1.9H 
SEl 
JMF' 1.690 

L92 /, crIP 11$02 
(!./IE L927 

L 926 sn XSAV 
JaR L917 
LOY XSIW 

L944 CLe 
RTS 

;CHECK DEVICE 
; NOT I:EYBOM,D 
; llUEUE I NDE:< 
;NOTHING THERE, EXIT 

; REMOVE A CHAr, 
;RS-232'? 

; NO, USE e·lis IN 
;SAVE .Y, USED IN RS-232 

;RESTORE .Y 
; GOOD r,ETUf,N 
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LOC 

Fl57 
Fl57 
F157 
Fl57 
F157 
F157 
F157 
Fl57 
F157 
F157 
F157 
Fl57 
F157 
F157 
F157 
F157 

CODE 

Fl57 AS 99 
Fl59 00 0B 
Fl5B 
Fl5B 
F1SB 
Fl5B 
F150 
F15F 
Fl61 
Fl63 
F166 
Fl66 
Fl6B 
Fl6A 
Fl6C 
Fl6E 
F170 
Fl73 
F173 
Fl75 
Fl77 
F179 
Fl79 
Fl79 
F179 
Fl7B 
Fl7E 
Fl00 
flBI 
FIE1-4 
FIB6 
FIBB 
FlBA 
FlElD 
FlBF 
Fl9l 
f-192 
Fl93 
r 19 /, 
F195 
F196 
Fl98 
1'199 
Fl99 
F199 

A5 03 
95 CA 
A5 06 
95 C9 
-4C 32 E6 

C9 03 
00 09 
95 00 
A5 05 
B5 CO 
J,C 32 E6 

B0 3B 
C9 02 
F0 3F 

B6 97 
20 99 Fl 
B0 16 
-4B 
20 99 FI 
B0 00 
00 05 
A9 -40 
20 le FE 
C6 A6 
M 97 
60 
60 
AA 
60 
8;\ 
A6 97 
60 

LINE 

;~**~*~*~~***~********~****~*~****p.**~**~ 
;* BASIN-- INPUT CHARACTER FROM CHANNEL. 
;~ BASIN DIFFERS FROM GETIN ON KEYBOARD 
;* AND RS-232 ONLY. THE SCREEN EDITOR 
I'" MAI:ES REI\DY AN ENTIRE LINE ~JHICII IS 
;* PASSED CHARACTER BY CHARACTER UP 
;* TO THE CARRIAGE RETURN. THE CHARACTER 
;* IS RETURNED IN .A. ZERO FOR NULL CHAR 
;* OTHER DEVICES ARE: 
;* 0 KEYBOARD 
;* 1 CASSETTE 
;* 2 R5-232 
;* 3 SCREEN 
;* -4-31 SERIAL BUS 
;****~r.****~****~*~*************~******** . 
NSASIN LOA DFLTN ;CHECK DEVICE 

SHE L927 ;NOT KEYBOARD 
; 
;INPUT FROM KEYBOARD 

; 
L927 

. 
L92B 

; 

LOA PNTR 
STA LSTP 
LOA TBLX 
STA LSXP 
,JMF' L700 

CMf' 11$03 
BNE L928 
5TA CR5W 
LOA LNMX 
STA INDX 
JMP L700 

~,CS L939 
CMF' "$02 
SEQ L942 

,SAVE CURRENT: 
;CURSOR COLUMN, 

;L1NE NUMBER 
;BLINK CURSOR UNTIL RETURN 

;SCREEN? 
;ND 
;FAKE CARRIAGE RETURN 
;ENDED: 
;01'1 THIS LINE 
;PICK Uf' CHARACTERS 

;OEVICES>3 
;1'<5-2327 
;YES 

;INf'UT FROM CASSETTE BUFFER 

STX XSAV 
.JSR 1.935 
BCS L936 
PHA 
,Jsr~ L 935 
r,es L 937 
BNE L'}3l 
Lori "$40 
.JSI~ Ll2l7 

L931 DEC BUFF'T 
LOX XS~W 

F'LA 
RTS 

L937 TAX 
f'L~~ 
TX(i 

L 9:56 LDX XSIW 
rn 5 

; STOP .(EY, ERROR 

;STOf' KEY, ERROR 
;NOT EOF 
;TELL lISER EOF 
;11'1 STATUS 

;.X RESERVED 
;CHARACTER RETURNED 
;ALL DONE 

;SAVE ERROr< INFO 
;TOSS DATA 
; RESTORE ERr~OR 

;RE1URN 
;ERROR RETURN 

GET A CHARACTER FROM CASSETTE BUFFER 
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LOC CODE LINE 

F199 20 00 F8 1.935 JSR 1.1110 jBUFFER f'OINTER WRAP? 
Fl9C 00 01?, BNE L'JJ4 ;NO 
Fl9E 20 41 FB .JSR 1.1029 :YES, READ NEXT BLOC.( 
FIAl B0 11 Beg L945 ;STOP gEY, ERROR 
FIA3 A9 00 LOA "$00 ;f'OINT TO ~,EGINNING 

FIA5 B5 (\6 STI) BUFf'T ;OF BUFFER 
FIA7 F0 F0 BEO L935 JALWAYS 
F1M Bl 132 L934 LOA <TAPEl),Y JGET CHAR FROM BUFFER 
FlAB 18 CLC JGOOD RETURN 
FIAC 60 RTg 
F1Ao I 
F1M ;INF'UT FROM SERIAL BUS 
FIAD , 
FIAD A5 90 L939 LOA STATUS ,STATUS FROM LAST 
FIAF F0 04 BEQ L941 ;O.f(. 
FIBI A9 00 L932 LOA 11$00 ;BAD, ALL DONE 
FIB3 18 L9',6 CI.C ;VALID DATA 
FIB" 60 1945 RTS 
FIB5 ; 
FIB5 4C 13 EE L941 JMF' L865 ;GOOD, IiANDSIiA'(E 
FIBB ; 
flBB ;INPUT FROM RS-232 
FIBB ; 
FIBB 20 4E Fl L942 JSR L926 ; GEl INFO 
FIBB B0 F7 BCg L945 iERROR RETURN 
FI!',D C9 00 CMF' 11$00 
FlBF /J~ F2 BNE L946 ;WAIT FOR VALID DATA 
FICl AD 97 02 L.~'4 F(SSTAT 
FIC4 29 60 MID 11$60 
FIC6 00 E9 BNE L932 luOOD RETURN 
FICB F0 EE BEQ L942 ;ALWAYS 
FlCA I 
FlCA ;******~*~*****~*~********~*******~****** 
FICA ;iI: BSOUT -.' OUTPUT CHAR STORED IN .1'1 TO 
FICA ;iIt CHANNEL DETEr,M I NED BY VARIABLlE DFlTO: 
FICA ; :.: 0 INVALID 
FICA ;* I CASSETTE 
FICA :* 2 Rg-232 
FICA ; it: 3 SCREEN 
FlCA ;* 4-31 SERIAL BUS 
FICA ;***~~****~~***~*****~~****************** 
FICA , 
FlCA 48 NBSOUT F'HA ;F'RESERVE .A 
FlCB i'lL' .J 91'1 lOA DFLTO ; CHECt( DEVICE 
FICO C9 03 CMF' "$03 ; SCREEH:' 
FlCF 00 04 BNE L933 ;NO 
FIDl 68 PLA ;YES, RESTORE .A 
FI02 4C 16 E7 JMP Ln8 iF-RINT TO SCREEN 
FI05 I 
FI05 90 04 1.933 BCC L947 ;DEVICE 1 OR 2 
FI07 , 
FID7 I Pf,INT TO SERIAL BUS 
FI07 
F1D7 68 PLA 
Fl08 4C DO ED JMP L061 
FI O~, ; 
FIDB IPRINT TO CASSETTE DEVICES 
FIDB , 
FlDB 4A 1.947 l.SR A 
FlOC 68 PLA 
F1DD 85 9E L948 STI) PTRI 
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LOC 

FIDF 
FIDF 
FIDF 
FIDF 
FIE0 
FIEl 
FIE2 
FIE3 
FIES 
FIE8 
FlEA 
FlED 
FIEF 
HEF 
FIEF 
FIEF 
FIFl 
FIF3 
FIFS 
r-lF5 
FIFS 
FlFS 
FIF6 
FIF8 
FlFA 
FIFC 
FIFC 
FIFC 
FIFC 
FIFD 
FIFE 
FIFF 
F200 
F201 
F203 
F205 
F207 
F200 
F20El 
F208 

CODE 

BA 
4B 
98 
48 
90 23 
20 0D F8 
00 0E 
20 64 F8 
B0 0E 

A9 02 
A0 00 
91 B2 

C8 
84 A6 
AS 9E 
91 B2 

18 
68 
A8 
68 
AA 
A5 9E 
90 02 
A9 00 
60 

1'208 20 17 F0 
F20B 4C FC 1'1 
F20E 
F20E 
F20E 
F20E 
F20E 
F20E 
F20£ 
F20E 
F20E 
F20E 
F20E 
F20E 
F20E 
F20E 
F20E 
F 20£ 
F20£ 
F20E 
1'20£ 20 0F f'3 

LINE 

; 
iPRESERVE REGISTERS 

; 

TXA 
PHA 
TYA 
F'HA 
BCC L954 
.JSR L1110 
BNE L996 
.JSR L1069 
BCS L956 

iPUT BUFFER TYPE BYTE 

LDA IIBDF 
LOY 11$00 
STA (TAPEl),Y 

;RESET BUFFER POINTER 

L996 

i 

INY 
STY BUFPT 
LOA PTRl 
STA (TAPE1),Y 

:RESTORE REGISTERS 
i 
L951 
L956 

L953 
, 

CLC 
PLA 
TAY 
PLA 
TAX 
LOA PTRI 
Bec l.953 
LDA 11$00 
ras 

;OUTPUT TO RS-232 
, 
L954 

, 

.JSR L914 

.JMP L951 
.ENIl 
• LIB 1:10 

iRS-232 
;CHECK BUFFER POINTER 
;NOT END 
;WRITE FULL BUFFER 
;ABORT ON STOP KEY 

;. Y=1 
;P..UFPT=1 

;DATA TO BUFFER 

;GOOO RETURN 

;RESTor,E .A 
;NO ERROR 
;STOP ERROR 

;OUTPUT 
;GOOD RETURN 

;********************~~**********~******~ 
; 1; C.HI: HI --- OPEN CHANNEl. For.; INPUT. 
;M THE NUMBER OF THE LOGICAL FILE TO 
i* BE OPENED FOR INPUT IS PASSED IN .X. 
i. CHKIH SEARCHES THE LOGICAL FILE TO 
;M LOOK UP DEVICE AND COMMAND INFO. 
;. ERRORS ARE REPORTED IF THE DEVICE WAS 
;M NIH ()PENED FOf.; INPUT, (E.G. CASSErTE 
:. WRITE FILE), or, THE LOGIC(lL FILE IU,S 
;* NO REFERENCE IN THE TABLES. DEVICE 0, 
:M (KEYBOARD), AND DEVICE 3 (SCREEN), 
;E RLQUlkE NO TAULE ENTRIES AND ARE 
;. HANDLED SEPARATELY. 
;~*'i**~*~*~**~~*~~*~~~~***~**~~*~~~~~~*~:~}: 

, 
NCHKIM JSR L1000 ;FILE OPENED? 
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LOC CODE LINE 

~211 Fe 03 BEn L950 ;YES 
F213 4C 01 1'"7 ,JMP L1009 ;NO, FILE NOT OPEN 
F216 20 1F F3 L 9~)0 JSR L1002 ; GET FILE INFO 
F219 A5 BA LOA FA 
F21B F0 16 I?EQ L963 ; I{EYBOARO 
F210 ; 
F210 ;COULD BE SCREEN, RS-232, OR SEr<IAL 
1'210 
F210 C9 03 CMf' "$03 ;SCREEN? 
F21F F0 12 BEQ L963 ;YES, DONE 
F221 1?0 14 BCS L961 ;SERIAL 
F223 C9 02 CMF' "$02 ;RS-232? 
F225 00 03 I?NE L958 ;NO, r.USf BE TAPE 
F227 ItC 40 F0 JMP L915 ;RS-232 
F22A ; 
F22A ;CHEO{ FOR INPUT FILE ON TAPE 
F22A ; 
F22A A6 B9 L958 LOX SA ;CHECI{ SECONDARY AD 
F22C E0 60 CPX H$60 ; INPUT? 
F22E Fe 03 BEQ L963 ;YES 
F230 4C 0A F7 JMP L971 ;NO, NOT INF'UT FILE 
F233 85 99 L963 Sf A OFLTN ;SET INPUT 
F235 18 CLC :GOOD RETURN 
F236 60 RTS 
F237 ; 
F237 ; ~I SERIAL DEVICE MUST TAU{ 
F237 ; 
F237 AA L961 TAX ;SAVE DEVICE " F238 20 09 ED JSR L836 ;TAU{ 
F23B A5 B9 LDA SA ;SECOND? 
F23D 10 06 BPL L962 ;YES, SEND IT 
F23F 20 CC ED .JSR 1.970 ;NO, LET GO 
F242 4C 1,8 F2 ,JMF' L967 
F2/,5 20 C7 ED L962 .JSR L860 ;SEND TAU{ SA 
F2 /t8 SA L967 TXA 
F2 /,9 24 90 BIT STATUS ;DID IT LISTEN? 
F2 /,B 10 E6 BPL L963 ;,(ES 
F240 4C 07 F7 .JMP L1026 ;DEVICE NOT PRESENT 
F250 ; 
F250 ;***~*****~~***************************** 
F250 ;* CHI(QUT --. OPEN CHflNNEL For< OUTPUT. 
F250 ;* THE NUMBEr< OF THE LOGICAL FILE TO 
F250 ; * BE OPENED FOR OUTPUT IS PASSED IN .X. 
F250 .:t: ," CliI:cJur SEARCHES THE LOGICAL FILE TO 
F250 ;~ LOm{ UP DEVICE AND CONMAND INFO. 
F2~j0 ;* ERRORS AI~E REPORTED IF THE DEVICE WAH 
F250 ;* NOT OPENED FOR INPUT, (E.G. I{EYBOI'RD) 
F250 ;* or< THE LOGICAL FILE HAS NO REFERENCE 
F250 ;* IN THE TABLES. DEVICE ;3 (SCREE.N) 
F250 ;* RHIUIRES NO TABLE ENTRY AND IS 
F250 : ;.: HANDLED SEPARATEL '( • 
F2~j0 ;**************~*********************~*** 
F250 ; 
F250 20 01' F3 NCKOUT .Jsr< 1.1000 ;FILE IN HI!?LE; 
F253 1'0 03 BEQ L969 lYE!> 
F2S5 4C 01 F7 JMP L1009 ;NO, FILE NOT OPEN 
F258 20 1F F3 L969 .JSR L1002 ;GET TABLE INFO 
F2~jB AS f?A LDfl FA 
F25D D0 03 BNE L979 ;NOT f{E'(BOAI<D 
F25F 4C 00 F7 L972 .IMP L965 ; KEYI?'()f~RD, NOT OUTPUT FILE 
F262 
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LOC CODE LINE 

F262 
F262 
F262 
r· 262 
F264 
F266 
F268 
F26A 
F26C 
F26F 
F26F 
F26F 
F26F 
F271 
F273 
F275 
F277 
F278 
F279 
F279 
F279 
F279 AA 
F27A 
F27D 
F27F 
f281 
F284 
F286 
F289 
F2EJA 
F28C 
F2EJE 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F291 
F29/, 
F296 
F297 
F298 
F291? 
F29C 
F29D 
F2qr 

C9 03 
F0 0F 
B0 11 
C9 02 

03 

r· 2M 
F~!A3 
1"21)5 

00 
4C El EF 

A6 B9 
E0 60 
F0 EA 
85 9A 
18 
60 

20 0C ED 
A5 e·9 
10 05 
20 e.E ED 
00 03 
20 B9 ED 
SA 
24 
10 
4C 

90 
E7 
07 F7 

20 14 F3 
F0 02 
10 
60 
20 1F F3 
81) 

48 
A:'i [l·A 
F0 50 
C9 0:1 
Fa 4(; 
~·0 1,7 

;COULD BE SCREEN, SERIAL, 
; CASSETTE, OR RS-232 
; 
L 979 CMf' U03 

BEO 1.977 
Bes L975 
eMP 11$02 
BNE L973 
JMP La97 

; 

;SCREEN? 
,YES, DONE 
;NO, SERIAL 
. RS-'J3'J7 
;NO,-MU5T BE CASSETTE 
;SET UP FOR RS-232 

;CHECK FOR CASSETTE FILE TYPE 
; 
L973 LOX SA 

CPX "$60 
BEQ L972 

L977 STA DFLTO 

; 

CLC 
RTS 

;SERIAL DEVICES 
I 
L975 TAX 

JSR L966 
LOA SA 
BPL L976 
.JSf( L 983 
BNE L981 

L 976 JSR 1.£171 
L981 TXI' 

BIT STATUS 
BF'L L977 
JMP L1026 
.END 
• LIE!. 1<11 

I INPUT fILE? 
aYES, ERROR 

;SET OlJTPUT 
I GOOD f(ETURN 

;SAVE DEVICE II 
;LISTEN 
;AND SECOND? 
;,(ES 
;NO, RELEASE LINES 
;ALWAYS 

; SEND LISTEN SA 

;DID IT LISTEN? 
;YES, fINISH 
;NO, DEVICE NOT PRESENT 

; 

;**************************************** 
;* CLOSE -- CLOSE LOGICAL FILE. 
;* THE LOGICAL FILE NUMBER OF THE 
;* FILE TO BE CLOSED IS PASSED IN .A. 
1* KEYBOARD, SCREEN, AND FILES NOT OPEN 
;* PASS STRAIGHT THROUGH. TAPE FILES 
;* OPEN FOR WRITE ARE CLOSED BY DUMPING 
;* THE LAST BlJFFER AND CONDITIONALl.Y 
;* WRITING AN END OF TAPE BLOCK. SERIAL 
;* FILES ARE CLOSED BY SENDING A CLOSE 
;* FILE COMMAND IF A SECONDARY ADDRESS 
;* WAS SPECIFIED IN ITS OPEN COMMAND. 
;~**~*~***i*~**~**~~*~*~**~***~~~*~****~~ 
, 
NCLOSE JSR L957 

BEQ L982 
CLC 
RTS 

L 982 -lSf( L1002 
1 XI) 
F'H~l 
LDI) FA 
BEQ 1.987 
eMF' II~~.) 

Bf[~ L987 
Be!) L997 

; LOOK UP FILE 
;FOUND 
; ELSE RETur~N 

;GET FILE DATA 
;SAVE TABLE INDEX 

CHECH DEVICE II 
I~EYBOt'lRD, DONE 
SCREEN'? 
YES, DONE 
SE.RIAl. 
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LOC CODE LINE 

F2A7 C9 02 CMf' "$02 ; RS--232? 
F21W 00 10 BNL L993 INO, MUST BE Tf'lPE 
F 2M 

;REMOVE F2AB RS-232 FIl.E 
F2AB 
F2AB 68 F'LA 
F2AC 20 F2 F2 Jsr~ L986 
F2AF ; 
F2AF ;REMmJE RS-232 NMI'S 
F2AF SEND MARf( & ALL LINES HI 
F2AF 
F2flF 20 83 fit JSR L994 
F2e.2 ; 
F2B2 IDE-ALLOCATE e.UFFERS 
F2B2 
F2B2 20 27 FE JSR Ll235 ;GET MEMSIZ 
F2e.5 AS FB LOA RIBUF+l ;CHECf: INPUT ALLOCATION 
F2B7 F0 01 BED L9B5 ;ALLOCATEO 
F2B9 C8 INY 
F2BA A5 FA L9B5 LOA ROBUF+1 ;OUTPUT ALLOCATION? 
F2BC F0 01 BED l.992 
F2BE C8 INY 
F2BF A9 00 L992 LOA "$00 ;DE-ALLOCATE 
F2C1 85 F8 STA RIe.uF+1 
F2C3 B5 FA STf'l Roe·UF + 1 
F2C5 4C 7D F4 JMP L1043 ;GO SET NEW TOP 
F2C8 I 
F2C8 ;CLOSE CASSETTE FILE 
F2C8 ; 
F2C8 A5 B9 L993 LDA SA ;WAS IT READ? 
F2CA 29 0F AND H$0F 
F2CC F0 23 BED L987 IYES 
F2CE 20 D0 F7 Jsr~ Ll104 ;NO, IT WAS WRITE 
F2D1 A9 00 L.Ot' 11$00 IEOF CHAR 
F2D3 38 SEC 
F2D4 20 DD F1 JSR L948 ;SEND EOF 
F2D7 20 64 1'8 JSR Ll069 ;el.OSE FILE f'ATCH 
F2Df'l 90 04 BCC L980 INO STOP f:EY 
F2DC 68 Pl.A 
F2DD A9 00 l.Df'l "$00 
F20F 60 RTS 
F2E0 A5 B9 L988 LDA SA 
F2E2 C9 62 CMf' "$62 ; WRITE END OF TAPE BLOC/:? 
F2E'J D0 08 BNE L987 INO 
F2E6 A9 05 l.OA HECll 
F2E13 20 61'1 F7 .J:,R Ll099 ;YES 
F2EB 4C F1 F-' '- JI'lF' L987 
F2EE , 
F2EE ,CLOSE A SEr\IAl. FILE 
F2EE , 
F2EE 20 't2 F6 1.997 -lSR L1081 
F2F1 

;REMOVE F2Fl FILE ENTRIES FROM TABLES 
F2F1 , 
F2Fl 68 1.987 PLA ;GET TABLE INDEX 
f2F2 At. L9136 T/)X 
F:!F3 C6 98 DEC lOTNO 
F2F:'i £:: t, 98 CPX LorND IS IT AT END? 
F2F7 F0 1 I, I~· E Cl L989 YEH, DONE 
F2F9 At, 9B LOY LorND NO, SHIFl I.AST ENTRY 
F2FIl 119 59 (\ ") .. LDA U1T. Y INTO DELETED ENTld E5' 
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LOC 

F2FE 
F301 
F304 
F307 
F30A 
F20D 
F30E 
F30F 
F30F 
F30F 
F30F 
F311 
F313 
F314 
F316 
F317 
F319 
F31C 
F31E 
F31F 
F31F 
F31F 
F31F 
F322 
F324 
F327 
F329 
F32C 
F32E 
F32F 
F32F 
F32F 
F32F 
F32F 
F32F 
F32F 
F32F 
F32F 
F 32F 
F3:~F 
F331 
F333 
F333 
F33:5 
F333 
r 3:13 
F,B3 
F.B3 
F333 
F33:S 
F 3~~5 
F 337 
F339 
[·J:SC 
F33E 
/"V,0 
F:l',J 
I 3',~:; 
F 3'.7 
F:lo\-<J 
F ~~/t(i 

CODE 

9D 59 02 
B9 63 02 
90 63 02 
B9 60 02 
90 60 02 
18 
60 

A9 00 
85 90 
8A 
A6 98 
CA 
30 15 
DO 59 02 
00 F8 
60 

BD 59 02 
85 BEl 
BD 63 02 
85 BA 
BD 60 02 
85 B9 
60 

A9 00 
85 98 

1)2 03 
E4 9A 
130 03 
20 FE ED 
[I, 99 
['.0 03 
20 [F EO 
86 9A 
A'I 00 
85 99 
60 

LINE 

L989 

; 

STI) LAT,X 
LDA FAT,Y 
STA FAT,X 
LDA SAT,Y 
STA SAT,X 
CLC 
Ins 

;FIND FILE ENTRY 
; 
L1000 LOA 11$00 

STA STATUS 
TXA 

L957 LOX LOTND 
L984 DEX 

; 

BMI L960 
CMP LAT,X 
BNE L984 
ras 

,FETCH TABLE ENTRIES 
; 
L1002 LOA LAT ,X 

STA LA 
LDf) FAT X 
STA FA ' 
LOI) SAT ,X 
STA SA 

L960 ras 
.ENO 
.L1B f:12 

,POSITION 

;GOOD EXIT 

; 
;~***~**~~~**~~*~**~***~********~******** 
; '" CLALL --- CLOSE ALL LOGICAL FILES. 
;* DELETES ALL TABLE ENTRIES AND 
;* RESTORES DEFAULT I/O CHANNEI.S AND 
;~ CLEARS SERIAL PORT DEVICES 
;*~*~~~~~~*~~*****~****~~~*************** 
, 
NCLALL LOA 11$00 

STA LDTND ;FORGET ALL FILES 

;*~**~~**~********~*~******~***~********* 
;'" CLRCH -- CLEAR CHANNELS. 
;~ UHLlSTEN OR UNTALK SERIAL 
;~ OEVICES, BUT LEAVE OTHERS Al.ONE. 
;~ DEFAULT CHANNELS ARE RESTORED. 

, 
NClRCH I.DX 1I$0:S 

cr-x DFLTO 
l;.C~) 1.1001 
JSR L1006 

L100! crx DFLTN 
BCS Ll003 
.JSf( Ul6:'S 

L1003 STX DFLTO 
LDA 1I~00 
STA OFLTN 
HTS 
.END 

;OUTPUT CHANNEL SERIAL? 
;NO 
;YES, UNLISTEN 

;INPUl CHANNEL SERIAL? 
;NO 
;YEE, UN Tfll.f: 

;OUTPUT CHANNEL~3 

;INPUT CHANNEL"0 
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LOC CODE LINE 

F34A .LIB K13 
F34A I 
F34A I*~****·******~***************·*·····*·*· 
FHA ;* OPEN -- OPEN A FILE. 
F34A ,* CREATES AN ENTRY IN THE FILE 
F34A ;iIt FILE TABLES CONSISTING OF LOGICAL 
F34A III FILE NUMBER, DEVICE NUMBER, AND SEC 
F34A ;~ ADDRESS NUMBER. 
F34A ;~ ROUTINES SETLFS & SETNAM SHOUI.D 
F34A ;* e·E USED FIRST. 
F34A ;* •• ************************************* 
F34A ; 
F34A A6 BO NOF'EN LOX LA ,CHECI( FILE» 
F34C D0 03 BNE L1005 ,NOT ~:EYBOARD 
F34E 4C 0A F7 JMP L971 ,NOT INPUT FILE 
F351 20 0F F3 L1005 .Jsr< L1000 ; ALREADY OF'EN? 
F354 00 03 BNE L1007 ;NO 
F356 4C FE F6 JMP L1011 ;'fES, FILE OPEN 
F359 A6 98 L1007 LOX LDTND ;END OF TABLE? 
F35B E0 0A CPX H$0A 
F35D 90 03 Bec L1008 ,NO 
F35F 4C FB F6 JMP L1097 ,YES, TOO MANY FILES 
F362 E6 98 L1008 INC LDTND ;NEW FILE 
F364 A5 B8 LOA LA 
F366 90 59 02 STA LAT,X ,STORE FILE" 
F369 AS B9 LOA SA 
F36B 09 60 ORA 11$60 ,MAKE SA SERIAL 
F36D 85 B9 SUI SA 
F36F 90 60 02 STA SAT,X ,STORE SA 
F372 AS BA LOA FA 
F374 90 63 02 STA FAT,X ,STORE DEVICE " F377 , 
F377 ;PERFORM DEVICE SPECIFIC OPEN TASI(S 
F377 
F377 Fe 5A BEQ L1030 I ~:EYI?OARD, DONE 
F379 C9 03 CMP 11$03 ,SCREEN? 
F371? F0 56 BEQ 1.1030 ,YES, DONE 
F37D 90 05 e.cc L1010 ,CASSETTE OR RS-232 
F37F 20 05 F3 JSR L1021 ,OPEN SERIAL 
F382 90 4F BCC L1030 ;ALWAYS, DONE 
F384 , 
F384 ,TAPE/RS-232 OPEN 
F384 , 
F384 C9 02 L1010 eMP H$02 ;RS-232? 
F3fl6 00 03 £?NE L1013 INO, MUST (!·E TAf'( 
F388 4C 09 F4 .JMP L1032 ;00 RS-232 
F38B 20 00 F7 L1013 Jsr( 1.1104 , ~jEE IF TriPE BUFFER 
F38E B0 03 Bes L1015 ;'fES 
F390 4C 13 F7 .IMP 1.10',9 ,NO, TAPE NOT ALLOCATED 
F393 A" .J B9 L1015 LOA SA 
F395 29 0F AND 1I$0F , MAS~: OFF COMMAND 
F397 00 IF BNE L1023 ,TAPE WRITE 
F399 
F399 OPEN TAPE FILE TO READ 
F399 
r:599 20 17 170 -'SR L930 'PRESS PLA,(' 
F39C B0 36 Ben 1.1012 STOP 1(0 f'RESSED 
F39E 20 I)F F~ .J31< L1062 ' SE..)RCH I NG' 
F3Al (i5 P..7 LD(i FNLEN FILE NAME = 
F3.).3 F0 0A BEQ L1020 ANY FILE 
F3AS 2i1 EA F7 JSR 1.1108 NAMED FILE 
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lOC CODE LINE 

F3AB 90 18 BCC 1.101,} ;FOUND IT 
F3AA F0 28 P.HI 1.1012 ;STOF' f(EY F'RESS[D 
F3f1C 4C 04 F7 L1017 JMP L959 ;FILE NOl FOUND 
F3AF 20 2C F7 L1028 .)SR L1098 ;GE1 ANY HEADER 
F3B2 F0 20 BED L1012 ;STOP f:E'( PRESSED 
F3B4 90 0C BCC L1019 ;0.1:. 
F~~B6 B0 F4 BCS L1017 ;FIlE NOT FOUND 
F3B8 ; 
F3BB ;OPEN TAPE FILE FOR WRITE 
1'3[>,8 . 
F3B8 20 38 F8 L1023 .)SR L1114 ; 'PRESS RECORD & flAY' 
nBS S0 17 BCS 1.1012 ;STOP I(EY PRESSED 
F3W A9 04 LOA IIP,DFH ;DAlf, FILE HEADER TYF'E 
F3BF 20 6A F7 JSI"( L109,} ;WRITE IT 
F3C2 

~FINISH 1'3C2 OPEN 1'01< TAPE READ/WRITE 
F3C2 ; 
F3C2 A9 BF L1019 lOA IH!.lJFSZ-1 ;ASSUME F OF,CE F,EAD 
F3C4 A4 B9 lOY Sf' 
F3Cb C0 60 CPY 11560 ; F(EAD? 
F3C8 F0 07 BEQ 11025 ;YES 
F3CA ; 
F3CA ;SET POINTERS FOR BUFFERING OtHA 
neA 
F3CA A0 00 LOY 11$00 
F3CC A9 02 lOA IlBDF ; TYPE FLMi FCm BlOCI: 
F3CE 91 B2 Sf A (TM'[l),Y ;TD BEGIN OF e.UFFLR 
FJ~~ 98 TYA 
F301 85 A6 11025 STA B";I"PT ;I'OINT TO DfHA 
1'303 18 L1030 CI..C ;FLACi GOOD OPEN 
F304 60 L1012 Ins ;LXIT 
1'305 , 
F305 ;OPEN SEr\lAL 
1'305 , 
F3D5 A5 B'I L1021 LOf) SA 
F307 30 Fr, BMI L1030 ;NO SA, DONE 
1'3D,} A', 1?,7 LDY FNLEN 
1'30B 1'0 1'6 BUI L1030 ;NO 1'IL ENAI1E, DONE 
F3DO A'} 00 lDf) 11$00 
F3DF 85 90 STA ~)TATUS 
[:5E1 AS Bf~ LDf~ FA 
F3E3 20 0C ED .JSI( 1966 ;DEVICE LA TO LISTElI 
F:5F6 A" ,J B,} LOA SA 
F3E8 09 1'0 Of,A /1$1'0 
F3EA 20 I?,,} ED Jsr, ur71 
F3ED AS 90 L[)A STATUS ;OEVIC[ THEf(E~' 
F3EF 10 0~ ,J l?,f'L L1014 ;YE!> 
F3F1 6EJ PLA ;NO 
F3F:! 6B f'LA 
F:~F3 4C 07 1'7 .)MP L10:' 6 ; [)[VICE NOT F'I(ESENT 
F3F6 AS B7 L1014 LDt~ FNlEN 
F3F8 F0 0C BED L1033 ;NO NArIE, DO/jE 
F:5FA , 
F3FA ;SEND FILE NAME 
F:5Ff~ 

F3Ff, A0 N~ LDY 1I~00 
F3r' c Bl 11,e, Li031 LI),) (FN(lDli) , '( 
F3FE :!0 DD ED .JSf\ L861 
F ',01 CB INY 
1''',02 C4 B7 Cpy FNLEN 
F ',0', 1)0 1'6 BNF L10~31 
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LOC CODE LINE 

F~06 ~C 5~ F6 Ll033 JMP L999 ,UNLISTEN (iNO RETURN 
F"09 ; 
H09 ,OPEN AN RS-232 OR PARALLEL PORT FILE 
F409 ; 
F409 20 83 F4 Ll032 JSR L994 ;SET UP FOR RS-232 
F~0C 8C 97 02 STY RSSTAT ,CLEAR STATUS 
F~0F C~ e.7 Ll016 CF'~' FNLEN lEND OF NAME? 
F411 F0 01'1 BEQ L1036 ;YES 
F413 B1 BB LOA (FNADRI,Y IMOVE DATA 
F'\l5 99 93 02 STA M26cm, Y ;TO M26 REGISTERS 
F~18 C8 INY 
F~19 C0 0~ cn H$0~ ;ONLY " POSSIBLE PARAMS 
F~lB 00 F2 BNE Ll016 
F41D ; 
F41D ICALC II OF BITS 
F~ID ; 
F'ilD 20 'iA EF Ll036 JSR L899 
F420 8E 98 02 STX 8ITNUM 
F'i23 

;CALC F'i23 BAUD RATE 
F'i23 I 
F'i23 AD 93 02 LOA M26CTR luET INDEX TO BAUDO 
F'i26 29 0F AND 1I$0F 
F428 F0 lC BEQ Ll0'i0 
F'i2A 0A ASL A ;SET INDEX FOR 2BYTE TABLE 
F'i2B AA TAX 
F42C AD 1'16 '12 LOA $021'16 ;DECIDE WHICH TABLE 
F42F 00 09 e·NE L1035 
F431 BC Cl FE LOY $FECl,X 
F43~ e·D C0 FE LOA $FEC0,X 
F437 4C '.0 F4 JMP L1e3? 
F43A BC El'. E4 L1035 LOY $£I.£B, X 
F43D BD EA E4 LOA $E',EA,X 
F440 8C 96 02 L1039 STY M26AJe.+1 ISTORE BAUD RATE 
F443 80 95 02 STA M26AJB 
F446 ; 
F446 ;CHECK FOR 3/X LINE RESPONSE 
F446 ; 
F446 1'10 95 02 L1040 LOA M26AJB 
F449 01'1 ASL (i 
F ',41'1 20 2E FF JSR L1226 
F4'.D AD 94 02 LOA M26COR IBIT 0 OF M26COR 
F450 "A LSR f) 

F451 90 09 BCC Ll038 I IS 3UNE 
F4S3 ; 
f ',53 ; CHECI' FOR XLINE F'r~OF'ER STATES 
F ',53 
F',53 (10 01 DO LOA D2DPB 
F',56 0A ASL .) 

F457 e.0 03 e·cs Ll038 
1'459 20 00 F0 Jsr, L912 ;NO DATA SENT 
F',5C ; 
F :,5C ;SET UP BUFFER POINTERS 
Ft,5C , 
F ',5C AD 9B 02 L1038 LDA nIOBE 
F',5F tiD 9C 02 STA RIDBS 
F ',62 AD 9E 02 LDA RODaE 
F',6~j DO 9D 02 STA fWDBS 
F,'t68 
F',68 ALLOCATE BUFFERS 
F ',68 
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LOC CODE LINE 

F'.68 20 27 FE .JSR L123S ; GEl MEr'ISIZ 
F46B A5 FB LOA r(IBUF+1 ;IN r.1 .. lDCATION 
F46D 00 05 BNE L1042 ALr,E(lOY 
F46F 88 DEY ;PROTECT 256 BYTES 
F470 84 FO STY f(IBUF+1 
F472 86 F7 STX RIBUF 
F474 AS FA L1042 lOA ROBUF+1 ;OUT AlLOCflTION 
F',76 00 0L -.J BNE L1043 ; ALREADY 
F'.78 OS DEY ;F'ROTECT 256 BYTES 
F479 8', FA STY ROBUF+l 
F4?P. 86 F9 STX ROBUF 
F47D 30 L1043 SEC ;SIGNAL TOP OF MEMORY CHANGE 
F47E A9 F0 LOA II$F0 
F',80 ',C 20 FE JMP L991 ;TOP CHANGED 
F',83 ; 
F4B3 ;sn UF' DDRB AND CB2 FOR rW--232 
F483 , 
F483 1'19 7F L994 LDA 1I$7F ;CASS OFF,TR MARl:, Cf,l HTl 
F',8S 80 00 DO STA D2ICR 
F408 1'19 06 lDA 11$06 ;DDRB 
F48A 80 03 DO STr. D2DDRB 
F48D SO 01 DO STA D2Df'B 
F490 1'19 04 LOA 11$0', 
F',92 00 00 DO ORA 02DF'A 
F495 80 00 DO STA 020PA 
F498 A0 00 LOY 11$00 
F',9A 8C I'll 02 STY $02Al 
F49D 60 RTS 
F49E .END 
F',9E .LIB 1:14 
F',9E ; 
F49E ;********~~*******************~********** 
F49E ;* lOAD RAM FUNCTION. 
F',9E ;* LOADS FROM CASSETTE em SERIAL BUS 
F49E ;:t: DEVICES .>"4 TO 31 AS DETEraliNED BY 
F49E .:.: ... CONTENTS OF VARIABLE FA. VEIUFY FU1G 
F49E ;* IN .A. 
F49E ; :.: (lLT LOAD IF 5(1='0, N()f(MAL SA='l 
F ',9E . ~ , .. .x, .Y LOAD f'DDr,E~,S IF SA"0 
F',9E ;* • A"0 F'Er(fORr1S LOM), <>0 IS VEr(IFY . 
F49E ; :.: HIGH lOAD RETURN IN • X, • '( 
F',9E ;* liSE SETLFS & SETNAM p..EFCmE THIS fWUTlNE 
F49E ;************~**~***********************~ 
F49E ; 
F',9E 86 C:S 1990 STX MEMUSS ;LO ,~LT STAin 
F'.fl0 8'. C4 STY MEMlISS+1 ;HI ALI START 
F',A2 6e 30 0:3 JMP (IlOAD) 
F4A5 85 93 NLOAD flTA VEr(CI: ;STORE VERIFY FLAG 
F ',f' 7 A9 00 LOA 11$00 
F4A9 85 90 STA ~nATUS 
F4fH', 1)5 BA '-J)r~ Fr~ ;CHECI( DEVICE II 
F '.flD 00 0~i BNE 1.10'.6 
F'.AF ',e 13 F7 L121,l JMP L10',,} ; f:[YB()(llm, Br~D DEVICE 
F4P..2 C9 0-' ., L10 /.6 CMF' IU,03 ; ~;Cf(EEN? 
F ',B', F0 F'-J ~.EO L12'd ;YES 
r: '.E'.6 90 7B ecc L10~)0 ;lAF'E 
F/.es 
F',E'.8 LOAD FF:OM SERIAL BUS DEVICES 
F ',e8 
F4P..8 A4 P..7 lOY FNLEN ;MUSl HAVE FILENAME 
F ',E',A 00 03 UNE Li0'.S : o. ~{ . 
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LOC CODE LINE 

F"BC "C 10 F7 JMP L97'. IMISSING FILENAME 
F"BF 1'\6 B9 L10"5 LDX SA 
F"C1 20 flF F~ .JSR Ll062 I'SEARCHING 
FloC" fl9 60 LDA 11$60 ISPECIAL LOAD COMMAND 
F"C6 85 B9 STA SA 
F"ca 20 05 F3 JSI~ L1021 ,OPEN FILE 
F"CB A5 Bfi LOA FA 
F"CO 20 09 EO JSR La36 ;TALK, ESTABLISH CHANNEL 
F4D0 A~ B9 LOA SA 
F'.D2 20 C7 ED JSR L860 ITELL IT TO LOAO 
F"05 20 13 EE .JSR L065 ;GET FIRST BYTE 
F40a a5 AE STA EAL 
F"OA A5 90 LOA STATUS IERROR? 
HOC loA LSf< A 
F"OO "A LSR A 
F"OE B0 50 BCS L105a ,FILE NOT FOUNO 
F"E0 20 13 EE JSR L065 
F"E3 a5 AF STA EAH 
F"E5 8A TXA IORIG SA=0? 
F',E6 00 0a BNE L1040 ; ~lO 
F"E8 A5 C3 LDA ME MUSS IrES, SET ALT 
F"EA a5 AE STA EAL I LOAD AODRESS 
F4EC A~ C" LOA MEMUSS+l 
F4EE a5 AF STA EAH 
F"F0 20 02 F5 L104B -lSR L1070 I'LOADING' 
F4F3 A9 FO L1051 LOA "$FD ; MASf~ OFF TIMEOUT 
F"F5 25 90 AND STATUS 
F4F7 B~ 90 STA STATUS 
F4F9 20 E1 FF .Jsr( L309 I STOP I~EY7 
F4FC 00 03 BNE 1.1055 i NO 
F"FE "C 33 F6 .IMP L1084 ; , BREAt:' 
F501 20 13 EE L1055 JSR La65 ;GET j?·YTE 
F504 AA TAX 
F505 1'15 90 LD., STATUS ;TIMEOUT7 
F507 41'1 LSR A 
F508 loA LSR A 
F509 B0 E8 BCS L1051 IYES, TRY AGAIN 
F50B BA TXA 
F50C A4 93 LOY VERCI: iVERIFY? 
F50E F0 0C BEQ L1053 iNO, LOAD IT 
F5I0 A0 00 LOY 11$00 
F512 01 AE eMF' (EAU,Y iVERIFY IT 
F5104 F0 08 1',£(1 Ll056 i 0.1:. 
F516 A9 10 LDA IISF'ERI~ iND, VEf(IFY ERROR 
F51B 20 Ie FE JSR L1217 ,UPDATE STATUS 
F51B 2C .BYT $2C ; Sf: I F' STOI~E 
F51C 91 AE Ll053 STA (EAU, Y 
1'51£ E6 AE L1056 INC EAL ; INCREMENT STORE I\DDI~ 
F520 00 02 I!.NE L1057 
F522 E6 flF INC EAH 
F52~ 24 90 L1057 I!.n STATUS ;END OF INPUT? 
F52.~ 50 CB evc L1051 i NO , CARRY ON 
F528 20 EF EO .JSR L863 ICLOSE CHANNEL 
F!32B 20 4 " F6 .JSR L1081 ;CLOSE FILE 
F52E 90 79 Bec Lie67 ,ALWAYS 
F!330 4C 01, F7 U05B .JM? L959 ;FILE NOT FOUND 
F533 , 
[S33 ;LOAD FROM TAF'E 
F533 . 
F533 ',A L1050 L51~ A iTAF'E? 
FS3'o B0 03 P,.Ui 1.10 /,7 :YES 
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LOC CODE LINE 

rS36 4C 13 F7 .IMP Lle49 ,NO, BAD DEVICE 
F539 2e 00 F7 L,01,7 .ISR 1.1104 ;SET TAPE POINTERS 
F53C Be 03 BCS Ll060 
F53E 4C 13 F7 .IMP Ll049 ,DEALLOCATED 
F541 20 17 F8 Lle6e JSR L938 , 'PRESS F'LA Y ON TAPE' 
FSH B0 68 BCS Ll0S9 ,STOP leEY? 
F546 20 AF F5 JSR Ll062 ,'SEARCHING' 
FS49 AS B7 Lle61 LOA FNLEN ,NAME? 
FS4B F0 09 BEQ Ll066 ,NO, LOAD FIRST PROG 
FS4D 20 EA F7 .ISR LU08 ,YES, FIND A FILE 
F550 90 0B BCC L1063 ,FOUND 
FS52 F0 SA f.EQ L1059 ,STOP ICEY 
FS54 B0 DA e.cs Ll0S8 ,NO, END OF TAPE 
fS56 20 2C F7 L1066 .ISR L1098 ,FIND ANY HEADER 
F559 F0 53 e.EQ L1059 ,STOP KEY 
f55B Be 03 f·CS L10S8 INO HEADER 
F55D AS 90 L1063 LOA STATUS 
fS5f 29 10 AND "SF'ERR ,MUST HAVE GOT HEADER RIGHT 
F561 38 SEC 
f562 00 4A I?NE L1059 ,IS BAD 
F564 E0 01 CPX "BLF ,MOVEABLE? 
F566 f0 11 BEQ L1068 ;YES 
F568 E0 03 CPX IIF'LF ; PROGRAM 
f56A 00 DO (?NE 1.1061 ,NO, TRY FOR NEXT 
f56C A0 01 L1064 LOY 11$01 ;FIXED LOAD 
F56E B1 82 LOA (JAPEl>. Y ,ADDRESS IN BUffER 
F570 85 C3 STA ME MUSS ,IS LOAD ADDRESS 
f572 C8 INY 
F573 B1 82 LOA (JAPEl) , Y 
F575 8S C4 STA MEMUSS+1 
F577 B0 04 BGS Ll065 
FS79 AS 1?9 L1068 LOA SA ,MONITOR LOAD? 
fS7B 00 EF BNE Ll064 ,YES, FIXED TYPE 
F57D A0 03 L1065 LIlY U03 ;TAPEA-TAPESTA 
FS7F B1 B2 LOA (TAPE1),Y 
f581 A0 01 LOY 11$01 
F51l3 fl 82 SBC (JAPEl) , Y 
F585 AA TAX ;LO TO .X 
F586 A0 04 LOY 11$04 
f5E18 Bl 11.2 LOA (TAPEl>,Y 
F58A 1'10 02 LOY "$02 
f58C F1 B2 ssc (lAPEl>. Y 
F58E AS TAY ,HI TO .Y 
fS8f 18 CI.C ;EA=STA+(TAPEA-TAPESTA) 
F590 SA Txn 
F591 65 C3 tiOC ME MUSS 
F593 85 AE UTA EAL 
F595 98 TYA 
F596 65 C4 ADC MEMUSS+l 
f598 85 AF STA EAH 
F59A 1'15 C3 LOA MEMUSS ,SET UP START ADDRESS 
f59C 85 C1 STA STAL 
f59E AS C4 LOA MEMUSS+l 
f5A0 B5 C2 STA STAH 
F5A2 20 02 f5 Jsr< Ll070 ,'LOADING' 
f5A5 20 41'1 fB .ISR L940 ;LOAD TAPE BLOCK 
F5AO 24 .BYT $2', ,SKIP NEXT COMMAND 
F5A9 18 Ll067 CLC ;GOOD EXIT 
F::'AA 
F5flA SET LIP END ADDRESS 
F5AA 
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LOC CODE LINE 

FSAA A6 AE LOX EAL 
FSI'C IV, I'F LOY EMt 
F5AE 60 1.1059 RTS 
F5,)F , 
F5AF ; F'r,INT 'SEARCHING [FOR NAMEl' 
F5AF , 
F5AF A5 90 L1062 LOA MSGFLG ;F'RINT IT? 
F5Bl 10 lE eF'L 1.1071 ;NO 
FSB3 A0 ec LOY IIMS5-MSl ; 'SEARCHING' 
F5B5 20 2F Fl .JSR L1073 
F5B8 A5 e·7 LOA FNLEN 
F5BA F0 15 f.EU L1071 
F5BC A0 17 LOY "M56-MS1 ;'fOR' 
FSBE 20 2F fl J5R L1073 
F5C1 ; 
F5C1 ;PRINT FILE NAME 
F5C1 ; 
F5C1 A4 B7 L1022 LOY FNLEN ;NAME? 
fSC3 F0 0C e.ECl 1.1071 ;NO, DONE 
F5C5 A0 00 LOY 11$00 
FSC7 B1 BB L1091 LOA (FNAOR),Y 
FSC9 20 02 FF J5r< L622 
F5CC C8 INY 
F5CD C/, 137 cn FNLEN 
F5CF 00 F6 BNE L1091 
FSOl 60 L1071 RT5 
F5D2 ; 
F502 ;PRINT LOADING/VERIFYING 
F5D2 ; 
FSD2 A0 49 L1070 LOY "1'1510-1'151 ;A55UME 'LOADING' 
F5D4 A5 93 LOA VERCf( JCHECK FLAG 
FS06 F0 02 BEt! L1052 ,YES, LOADING 
F5D8 A0 59 LOY 111'1521-1'151 ; 'VERIFYING' 
FSOA 4C 2f, Fl L1052 JMP L922 
F5DO .END 
F5DD .LIB fas 
F5DD ; 
F5DD ;**************************************** 
F5DO ; ;;. SAVE MEMORY FUNCTION. 
F5DD j~ SAVES TO CASSETTE OR SERIAL 
FSOD ;1: DEVICES >=4 TO 31 AS SELECTED BY 
FSOO ;* VARIABLE FA. 
F5DD ;1: START OF SAVE IS INDIRECT AT .A 
F5DD ;* END OF SAVE IS .x, .Y 
F5DO ; ~ USE SETLF5 8. SErNAM BEfORE THIS ROUTINE 
f5DD ;*~**~~~~~~*~*****~~~****~*~*~*~******~*~ 
FSOO ; 
FSDO 86 AE L1072 STX EAL 
F5DF 84 AF STY EAH 
f5El AA TfiX ;5ET UP START 
F5E2 8S 00 LOA $00,X 
FSE4 85 C1 STA STAL 
FSE6 85 01 LIiA $01,X 
F5E8 85 C2 STA 5TAH 
F5EA 6C 32 03 JMP (ISIWE) 
F5EO (.15 B(, NSAVE LOA FA 
F5EF 00 0:1 BNE L1075 
F5F1 4C 13 F7 L1242 JMF' L1049 ;BAO DEVICE 
F5F " C9 03 L1075 CMP 11$03 )SERIAU 
F:)f6 F0 F'7 BED L12 /,2 ;SCREW, BAD DEVICE 
f5FS 90 ::iF Bee L10S5 ;ND, TAPE 
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LOC CODE LItlE 

FSFA A9 61 LOA "S61 ;YES 
F5FC 85 B9 STA SA 
FSFE M B7 LOY FNLEN 
F600 00 03 e.NE L1074 
F602 4C 10 F7 JMP L974 ;MISsING FILE NME 
F6es 20 05 F3 L1074 .ISR L102I IOf'EN 
F608 20 8F F6 .JSR L1087 ,'SAVING' 
F60B A5 BA LOA FA 
F60D 20 0C ED .ISR L966 ,LISTEN 
F6t0 A5 B9 LOA SA 
F612 20 1?9 ED .ISR UJ71 ,LISTEN SA 
F61S A0 00 LOY "$00 
F617 20 8E FB .ISR L1174 
F6IA AS AC LOA SAL 
F61C 20 DO ED JSR LB61 
F61F AS AD LOA SAH 
F621 20 00 ED .ISH 1.861 
F624 20 01 FC L1077 ,JSR L1193 ,COMPARE START TO END 
F627 B0 16 P..CS L1082 ;HAVE REACHED END 
F629 Bl AC LOA (SAL), Y 
F62B 20 DO ED .ISR 1.861 
F62E 20 El FF JSR L309 ;STOP KEY? 
F631 00 07 BNE L105', INO 
F633 20 42 F6 L1084 Jsr< L10Bl 1'(Es, CLOSE 
F636 A9 00 LOA 11$00 
F638 38 SEC 
F639 60 rns 
F63A I 
F63A 20 DB FC L1054 .JSR 1.10B0 ; INCREMENT CURRENT ADOR 
F630 00 ES BNE L1077 
F63F 20 FE ED L1082 JSR L1006 ,UNLISTEN 
F642 2't B9 L1081 BIT SA 
F6"4 30 11 P..MI 1.1034 
F6',o A5 BA LOA FA 
F648 20 0C ED JSR 1.966 ,LISTEN 
F648 AS 89 LOA SA 
F64D 29 EF AND U$EF 
F6',F 09 [0 Or.A II$E0 
F651 20 B9 EO .JSH 1.871 ,LISTEN SA 
F65lo 20 FE ED L999 JSR L1006 ;UNLlBTEtI 
F657 18 L1034 eLC ;GOOO EXIT 
F6SS 60 rdS 
F659 , 
£'659 ,TAPE SAVE 
F6S9 , 
F659 4A L108~j U,R A IRS-232? 
F6SA 1.0 03 Beg L1076 INO, MUST BE TAPE 
F65r. 4C 13 F7 .IMP L10',9 ;BAD DEVICE 
F65F 20 00 F7 L1076 .JSf( 1.1104 ,GET P..UffER ADDR 
1'662 90 00 Bce L1242 ,NOT ALLOCATED 
F66" 20 38 FB Jsr< Ll11', 
F667 B0 ::!5 Ben 1.1090 ;STOP HEY 
f669 20 SF F6 .JSH 1.10£17 , '!"lAVING' 
F6bC A2 03 LOX Itr'Lf ;DECIOr. TYPE TO St\VE 
f66E (is P..9 1.0(1 SA ,1-F'Lf, e-BLf 
F670 29 01 ,)ND 11$01 
F672 00 02 BNF. /.l0A6 
F074 f)2 01 LOX HBLF 
F676 SA L10E1t. TXA 
F677 20 6A F7 JSH L.109? ;INITIALISE WRITE 
F67A B0 12 Be!:) L1090 ;STOP KEY 
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LOC ClIDE" LINE 

F67C 20 67 1'8 .lSI( L952 ;WRITE HE:.AOER 
F67F B0 00 Bes L1090 ;STOP t(n 
1'681 A~j B9 LO/) SA 
F683 29 02 AND 11$02 ;WRITE END OF TAf'E't 
1'685 1'0 06 BEQ L108e ;NO 
1'687 A9 05 LDA 11$05 
F689 20 6A F7 Jsr~ L1099 
F68C 21, .I?YT $21, ;SI(lf' COMMAND 
1'600 18 L10S8 CLC 
H8E 60 L1090 RTS 
F68F ; 
F68F ;f'RINT 'SAVING [FILE NAMEl' 
F68F ; 
1'681' A5 9D 1.1087 LDA 11SGFLG ;PRINT IT? 
1'691 10 FB Bf'L L1090 INO 
1'693 A0 51 LOY IIMSll-MS1 ;'SAVING' 
1'695 20 21' 1'1 JSR L1073 
F698 IoC C1 1'5 .IMP L1022 ;SEND FILENAME 
F69B .ENO 
F69B .LIB 1(16 
F69B ; 
F69B ;~****~*****~~*************************** 
F69/?, ;* UPDATE TIME. 
F69B i* THIS ROUTINE UPDATES nlE TIME 
F69B ;* EVERY 60TH OF A SECOND. nlE STOF' I(EY 
F69B ;* IS ALSO LOGGED AT THIS POINT. 
F69B ;***~~********~*~*~*************~******~* 
1'691.', ; 
1'698 ; INTERRUPTS ARE COMING FROM 6526 TIMERS 
F69B ; 
F69B A2 00 LUl78 LDX 11$00 ;f'f~E-LOAD fOR LATEr~ 
1'690 E6 A2 INC TlME+2 ; ItlCREMENT THE TIME 
F69F D0 06 BNE 1.121,5 ; REGISTERS 
Ft.Al E6 Al INC TlME·~1 

F6A3 00 02 BNE L1245 
F6i\5 E6 A0 INC TIME 
F6A7 38 L1245 SEC ;CHECt. :-f1R 2'. HR WRAP 
F6f)B .'S A2 LOA TlME+2 , AROUND 
F6AA E9 01 SBC 11$01 ;1.0 BYTE +1 (CORRECTION) 
FMC A" oJ I'll LO.i TlMU1 
FU,E E9 HI SBC 11$ HI ;IHOOLE BYTE 
F6B0 AS A0 LO.i TIME 
F6B2 E9 41' Sf?(: 11$41' ;lil BYTE 
F6[H 90 06 BCC L1092 
Fl.!? 6 86 (i0 SIX TIME ;n:s l~r~M' , SET ALL TlI1E 
F6BB Oil A1 STX TIME+l ; REGl!>1ERS TO ZERO 
F6BA 86 A2 STX THIE+2 
F6Be flO 01 DC L1092 LDA D10F'P. ;NO WR.)P, SET 1>101" 
F6BF CD 01 DC Ct1P 010PB ; I(EY FLAG & WAIT TO SETTLE 
F6C2 00 fB SNE L1092 
F{)C', riA TfiX 
F6C5 30 13 /?oM I 1.1095 
F6C7 A'I .. B[) LOX IIfBD 
F6C9 8£ 00 DC STX DlDf'A 
F6CC (iE 01 DC 1..1093 LI)X [HOPE? 
F6CF [C 01 DC Cf'X IHDPI? 
F6D2 D0 FO BHE L1093 
F 61)'0 aD <.10 DC SlA 01Df'A 
Fl.[)7 EO INX 
F60a D0 02 BNE 1.1094 
r6DA 85 91 L109S STA SH(EY 
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LOC 

F60C 
F6DD 
F6DO 
F6DO 
F600 
F6DD 
F6DD 
HOD 
F6DD 
F6DD 
F6DE 
F6E0 
F6E2 
F6E4 
F6E4 
F6E4 
F6E4 
F6E4 
F6E4 
F6E4 
F6E4 
F6E5 
F6E7 
F6E9 
F6EI? 
F6EC 
F6ED 
F6ED 
F6ED 
F6EO 
F.6ED 
F6ED 
F6ED 
F6EO 
F6ED 
F6ED 
F6ED 
F6ED 
F6ED 
F6fD 
F6ED 
F6EF 
F6Fl 
1'61'3 
F6F4 
F6F7 
F6F9 
F6FA 
F6FB 
F6FB 
F6FB 
F6FB 
F6FB 
F6FB 
FbFJ? 
F6FI.'. 
FUB 
F6FD 
F6FE 
F700 
F701 

CODE 

60 

78 
A5 A2 
A6 Al 
AI, A0 

78 
85 A2 
86 Al 
84 A0 
58 
60 

A5 91 
C9 7F 
D0 07 
08 
20 CC FF 
85 C6 
28 
60 

A9 01 
2C 
(.9 02 
2C 
A9 03 

LINE 

L1094 RTB 
; 
;~*~**.*~***~*~~**~*****~*********~****** 
; li READ TIME. 
;li THIS ROUTINE RETURNS THE TIME 
;li VALUE STORED IN .A(LO), .X(NEXT), 
;x .Y(HI). 
;***.*~*~*~~****~****************~******~ 
; 
L1096 SEI 

LDA TIME+2 
l[)X TIME+l 
LOY TIME 

iDISABLE TIME 
; INCREMENT 
;SET REGISTER WITH TIME 

i 
;~***********~******~~**~*x~**~~********* 
it; SET TIME. 
;x THIS ROUTINE SETS THE TIME FROM 
;li REGISTEI~S .fHLO), .X(NEXT), • Y(HI> 
;~***~****~~*~***~******~*********~****** 
; 
L1244 SEI 

STA TIME+2 
STX TIME+l 
STY TIME 
CLI 
RTS 
.ENO 
.LIB ta7 

iDISABLE TIME 
; INCREMENT 
iSTORE TIt1E F!WM REGISTEI 

i 
;***~******************~***************** 
It; STOP -- CHECK STOP KEY FLAG AND 
;x RETURN Z FLAG SET IF FLAG TRUE. 
iX ALSO CLOSES ACTIVE CHANNELS AND 
i li FLUSHES KEYBOARD QUEUE. 
;x ALSO RETURNS KEY DOWNS FROM LAST 
i X KEYBOARD ROW IN .A. 
;~ SHOULD CALL UPDATE TIME BEFORE 
i X HilS. 

; 
NSJOf' LOA STI(EY 

CMf-' 1I$7F 
[?NE L12'.3 
PHI" 
.JSf( 1.674 
STA NDX 
PLP 

L12'.3 RTB 
, 

iVALUE OF LAST ROW 
ISTOP KEY POSITION 
iNOT DOWN 

i CLEM;; CH{.NNELS 
; CLEAR ~(E'( QUEUE 

;*~~*********~*~~~*~~**~****~**~*~~**~*** 
;~ ERROR HANDLER. 
i* PRINTS ~ERNAL ERROR MESSAGE IF BIT 6 
1* OF MSGFLG IS SET. RETur,NS WITH ERRor( 
i* " IN .A AND CARRY SET. 

. 
L1097 L[){. "$01 

.BYT $2C 
L1011 LDA 11$02 

.p.n $2C 
L1009 LOA 11$03 

;TOO MANY FILES 

;FILE OPEN 

;FILE NOT OPEN 
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LOC CODE LINE 

1'703 2C .BYT $2C 
f70<4 A9 0', L959 LO(l 11$0<4 ;FILE NOT FOUND 
f706 2C .BYT $2C 
f707 A9 05 1.1026 L[)A 11$05 ,DEVICE NOT PRESENT 
F709 2C .IWT $2C 
F70A A9 06 L971 LDtl 11$06 ;NOl INPUT FILE 
F/0C 2C .BYT $2C 
F70D A9 07 L965 LOA 11$07 ;NOT OUTPUT FILE 
F70F 2C .BYT $2C 
F710 A9 08 L97<4 LDA 11$00 ;MISSING FILE NAME 
F712 2C .BYT $2C 
F713 A9 09 L10<49 LDA 11$09 ;BAD DEVICE II 
1'715 48 F'HA ;ERROR II ON S T i'D( 
F716 20 CC FF JSR L67<4 ;RESTORE I/O 
F719 A0 00 LOY 111'151-1'151 
F71S 24 90 BIT MSGFLG ;PRINT ERROR? 
F7lD 50 0A evc L1018 ;NO 
F71F 20 2F Fl JSR 1.1073 ; f'f,INT 'I/O ERROI~ II' 
F722 68 F'LA 
F723 48 I"HA 
F724 09 30 Of,A 11$30 ;MAf([ ERROR II ASCII 
F726 20 02 FF JSR L622 ;F'RINT IT 
F729 68 L1018 PLA 
F72A 38 SEC 
F72S 60 RT5 
F72C .ENO 
F72C .LIB 1(18 
F72C ; 
F72C ;*~ti~~~~~~~~~~~~~~****~~*~~*~***~~***~~~* 

F72C ;~ FIND ANY TAPE HEADER. 
F72C .;.: , REA()S TAf'E DEVICE UNTI L ONE OF THE 
F72C i :.: FOLOWING BLOCI( TYf'E5 IS FDUND: e,DFH---
F72C ;* e·ASIC DATA FILE HEADER, BLF---E',ASIC 
F72C i * LOAD FILE. FOR SUCCESS. CARRY I" " 
F72C i* CLEAR ON RETURN. FOR FIIILUf,E, CM;;RY 
F72C i* IS SET ON RETURN. IN ADDITION, .A IS 
F72C ;* 0 IF STOI" f(EY WAS PRESSED. 
F72C ;*~*****~~**~~~~~*~****~***~~*~****~**~*~ 
F72C 

L1098 F72C A5 93 LDA VERCI( ;SAVE OLD VERIFY 
F72E 48 f'HA 
F72F 20 41 1'0 JSR 1.1029 ; RE(lD TAPE BLOCI( 
1'732 68 PLA 
F733 05 93 STA V[f~Cf( ;RESTORE VEf,IFY 
1'735 B0 32 Bes L1101 ;I;;EAD TERMIN,HED 
F737 (10 00 LOY 11$00 
1'739 IH B') ~, .:... LDA (TAF'E1),Y ;GET HEADER TYPE 
F73B C9 05 CMf' IIEOT ;FN() OF TAI"E? 
F7:sD 1'0 2A BEll L1101 ;YES 
F73F C9 01 CMf' III?U' ; e·ASIC LOA() FILE? 
F7/t! F0 08 BEl) L10D ;,(E5 
F7 /,3 C9 03 C11F' IIPLF ;FIXED LOAD FILE'!' 
1'7',5 F0 0 /, BEO L102l ;YES 
F7<47 C9 0<4 CMF' IIBOFH ;BASIC DA 1 (l FILE,' 
F7','} D0 E1 BNE L109B ;ND, my flGAIN 
F7<4B AA L1027 lAX ;FILE fYl-'E IN .X 
F7',C 2 /, 90 IHT MHGFLG PRINT MEHS,)G[? 
F7<4E 10 17 BPL 1.,.1102 NO 
F750 A0 63 l.OY IIMS17-NS1 'FOUND' 
F752 20 2F F1 JSR 1.1073 
F755 1-\0 03 l.OY 111>05 
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LOC 

F757 
F759 
F75C 
F75D 
F75F 
F761 
F763 
F766 
F767 
F76S 
F769 
F76A 
F76A 
F76A 
F76A 
F76A 
F76A 
F76A 
F76A 
F76C 
F76F 
F771 
F773 
F774 
F776 
F777 
F779 
F77A 
F77C 
F77D 
F77F 
F781 
F783 
F7B4 
1'786 
F7BB 
F78A 
F781!, 
F78D 
F78F 
1790 
1'792 
F794 
F795 
F797 
1'799 
Fl')A 
F79C 
F79E 
F FiF 
F7?il 
1'7(,3 
FlA5 
F 7il7 
Fi',i9 
lOll)!', 
F7flD 
F7f,F 
F7Bl 
F7~.3 

F7B~j 

CODE 

Bl B2 
20 02 FF 
CB 
C0 15 
00 F6 
A5 Al 
20 E0 E4 
EA 
IB 
88 
60 

85 9E 
20 00 F7 
90 5E 
A5 C2 
48 
A5 Cl 
48 
A5 AI' 
48 
A5 AE 
48 
/\0 BF 
A9 20 
91 B2 
88 
00 Fe. 
A5 9E 
91 B2 
C8 
A5 Cl 
91 B2 
C8 
(i5 C2 
91 B2 
C8 
f)~J oE 
91 B2 
CB 
(15 AF 
91 B2 
C8 
84 'iF 
(i0 00 
8', 'IE 
(1', 9E 
C4 B7 
F0 0C 
IH BB 
(."\ 9F 
91 B2 
£6 9E 
f6 9F 
D0 E£ 

LINE 

L1100 LOA (TAPE1),Y 
J5R L622 
INY 
CPY 11$15 
BNE L1100 
LOA TIME+l 
JSR L806 
NOP 

U102 CLC 
DEY 

U101 RT5 

iOUTPUT COMPLETE 
;FlLE NAME 

;WAIT FOR 8.5 S,ECDNDS 
; OR FOR THE CBM KEY 

iSUCCESS 

; 
;~****~~~*~****************~************~ 
;- WRITE TAPE HEADER. 
i* ERROR IF TAPE BUFFER DE-ALLOCATED 
;* CARRY CLEAR IF O.K. 
;**~*****************~**************~**** 
, 
L1099 STA T1 

JSI~ L1104 
BCC L1106 
LOA STAH 
F'tlA 
LDA STAL 
PHA 
LDA EMI 
f'HA 
LOA EAL 
PHA 
LOY "BUFSZ-l 
LDA 1l$20 

L998 STA (TAPE1),Y 
DEY 
BNE L998 
LDA T1 
STA (T,IF'El> , Y 
IN)' 
LOA ~>T AL. 
STA (T(lPEl), Y 
INY 
L[)A fiTAH 
fiU\ <lAPEl), Y 
INY 
LDf) E.~L 

STA (lAPEl>, Y 
INi 
LD(l [AH 
!>Tf) (TAf'El),Y 
INY 
SlY 12 
LD), UU0 
STY T1 

Ule5 LIlY! 1 
CP,( FNLEN 
P..EQ U107 
LIM (F NAOlU, '( 
LDY T2 
STA (TAPE1),Y 
INC T1 
INC T2 
BNE L1105 

;8ET BUFFER ADDRESS 
;NOT ALLOCATED 
iPRESERVE START AND END 
i ADDRESSES 

;BLANK TAPE BUFFER 
i SF'ACE CHARS 

;BLOCK TYPE IN HEADER 

;START ADDRESS IN HEADER 

iEND ADDRESS IN HEADER 

;FILE N,'1ME IN HEfl()ER 
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LOC CODE LINE 

F7137 20 07 F7 LU07 JSR L995 ,SET UP STnRT & END 
F7U" >19 ti9 LOA "$69 ,ADDR OF HEADER & SET 
F7BC 85 AB STA SHCNH : TIME FaR LEnDEr( 
F7BE 20 6B FB JSI~ L1009 ,WRITE HEADER TO TAPE 
F7Cl AS TAY ;SAVE ERROR CODE IN .Y 
F7C2 6(J PI.A ;RESTORE START & ~ND 
F7C3 85 AE eTA EAL ; ADDRESSES 
F7CS 68 F'LA 
F7C6 85 AF STA EAH 
F7C8 68 F'I.A 
F7C9 85 Cl STI' STAL 
F7ca 68 PI.A 
FlCC 85 C2 STA STAH 
fleE 98 TYA ;RESTORE ERROR CODE 
F7CF 60 L1106 RTS 
F7D0 ; 
F700 ,RETURN BUFFER ADDRESS 
F7D0 ; 
F700 A6 B2 L110~ LOX TAPEI 
F7D:! M B3 LOY TAF'El+1 
F70~ C0 02 CF'Y "$02 ;ALLOCATED? 
F706 60 RTS ;CARRY CLEAR, DE-ALLOCATED 
F7D7 20 00 F7 L99S JSR L110~ ;OET PTR TO CASSETTE 
F7DA BA TXA 
F7DB 85 CI STA STAL ;SAVE START LOW 
FlOD 18 CtC 
F70E 69 C0 AOC "BUFSl ;COMPUTE POINTER TO END 
F7E0 85 AE STA EAL ,SAVE END LOW 
F7E2 98 TYA 
F7E3 85 C2 STA STAH ;SAVE START HI 
F7ES 69 00 AOC 11$00 ;COMPUTE F'OINTER TO END 
F7E7 85 AF !iTA EAH ,SAVE END HIOH 
F7E9 60 RTS 
F7EA ; 
flEA 20 2C F7 L1108 JSR L1098 ; FIND ANY HEADER 
F7ED B0 10 BCG LUll ;FIULED 
F7EF A0 05 LOY U0S ; CHECIC NAME 
F7Fl 8~ 9F STY T2 ;OFFSET TO HEADER 
F7F3 A0 00 LOY U00 
F7FS 8~ 9E 51'( 11 ; OFFSET TO NAME 
F7F7 C-4 B7 L102-4 CPY FNLEN ;COMPARE THIS MANY 
F7F9 F0 10 BEQ L1112 ;DONE 
F7FB IH e,B LDA (FNADR>,Y 
F7FO A', 9F LI)Y T2 
F7FF 01 B2 eMf' <TAPEl> , Y 
F801 00 E7 BNE 1.1108 ;WRONn FILE NAtIE 
FB03 E6 9E INC T1 
FB0S E6 9F INC T2 
FBi'l7 M 9E LOY 11 
F809 00 EC J?tlE L102~ :ALWAYS 
FB0B 18 L1112 CLC ,SUCCESS 
F80C 60 L1111 ras 
FB00 .ENO 
Fa00 .LIB 1(19 
rB00 20 00 F7 L1110 .Jsr~ 1110~ 
FBU E6 1'16 INC BUFPT 
F812 M A6 LOY BUFPT 
I'B 1 ~ C0 C" CPt HBIJFSl 
FBl6 60 RTS 
FB17 : 
FBl7 ,WAIT fOR PLA" SWITCH 
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LOC CODE LINE 

1'817 ; 
FB17 20 2E FB L93a ,ISR 1.1116 
FB1A F0 lA BEQ L111:! 
FOIC A0 l~. LOY IIMS7-MSI ;'PRESS PLAY ••• ' 
FalE 20 2F Fl L1020 JSR 1.1073 
FB21 20 00 FB 1.1117 .JSR 1.1125 ;TEST STOP I(EY 
F824 20 2E F8 JSR L1116 ;TEST CASSETTE SWITCHES 
FB27 00 FEI BNE L1117 
F829 A0 6A LOY IIMS18-MS1 ; 'Ol" 
F82B 4C 2F F1 JMP 1.1073 
F82E ; 
FB2E ;TEST CASSETTE SWITCH 
F82E ; 
FB2E A9 10 L1116 LOA H$10 ; CHECI( PORT 
F830 24 01 BIT $01 ;eLOSEO'? 
FB32 00 02 SNE L1113 ;NO 
F83', 2', 01 BIT $01 ;DEBOIJNCE 
F836 IB L1113 CLC ;GOOD EXIT 
FB37 60 RTS 
F83B ; 
F83B ;CHECK FOR RECORD & PLAY 
FB38 ; 
F83B 20 2E FB 1.1114 JSR L1116 
FB3B F0 F9 BEQ 1.1113 
F830 A0 2E LOY IIMSB-MSI ; , PRESS RECORD •.• ' 
FB3F 00 DO BNE 1.1020 
F841 ; 
F841 ;REAO HEADER BLOCI( 
1'841 , 
F841 A9 00 1.1029 LOA 11$00 
FB43 85 90 STA STATUS 
FBlt5 85 93 STA VEr{CI( 
FB47 20 07 F7 .JSR L99~i 
FB4A ; 
FB4A ;REAO LOAD P..LOCI( ENTRY 
F84A , 
F84A 20 17 F8 L9',0 JsR L938 ; , PRESS PLAY .•• ' 
F840 B0 1F BCS L1109 ;STOP I(EY 
FB',F 7B SEI 
r050 A9 00 LOll "f00 ;CLEAR FLMS 
rBS2 B5 APt STA FWFI..G 
F854 B5 p..I, STA sNSWl 
FOS6 85 B0 alA eMf'O 
F05B 85 9E sTA PTRI 
rB5A 85 9F STA PTR2 
F85C 85 9C Sf A OPSW 
FBSE A9 90 LDA "$90 ;ENABLE FOR Tl'iPE Ir{Q 

17860 A2 0E LOX "f0E ;f'OINT lR~) VECTOR TO READ 
F862 00 11 BNE 1.1118 ;ALWAYS 
FB64 , 
F064 ;WRITE HEADER BLOCI( 
1'064 , 
F06', 20 07 F7 U069 ,ISH L995 
F867 1~9 14 L952 LOA "$1', ; BE 1 WEE.N BLOCI( SIlOIns 
FB69 8e · ,) AI? STA SHCNH 
FB613 20 38 FB L1089 .IsR L111', ; , PRESS RECORD ••• ' 
FB6E B0 6e Ll109 lies 1.1115 ;STOP KEY 
F870 70 sEl 
F071 (i9 02 LOA "$82 ;ENAf?LE T2 IR~I 
F873 A2 08 LOX 1t$08 ;POINT IRQ VECTor~ TO "mIlE 
Fa75 
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lOC CODE LINE 

F875 ;START TAPE OPERATION ENTRY POINT 
FB75 ; 
FB75 A0 7F 1.1118 lOY "$7F ;I(Ill UNWANTED IRQ 
FB77 8C 00 DC STY OtlCR 
F07A BD 00 DC BTA DlICr( ;ENAI?LE WANTED 
F07D AD 0E DC LOA DICRA 
FBS0 09 19 ORA 11$19 
F882 80 0F DC STA D1CRI? 
FBB5 29 91 AND "$91 
FBB7 80 .'2 02 STA $02A2 
FB8A 20 A'. F0 JSR L921 ; WAIT FOR RS--232 
F8eD AD 11 00 lD.' VICREI3+17 ;BLANK SCREEN 
FB90 29 EF AND II$EF 
F892 80 11 00 STA VICREG+17 
FB95 AD 14 03 LOA CINV ;MOVE IR~I TO Ir<tlTr::MF' 
F898 80 9F 02 STA IRQTMP ;fOR CASSETTE OPS 
F091? AD 15 03 LOA CINV+l 
F89E 80 A0 02 STA IRQTMP+l 
FOAl 20 H[) FC JSR 1.1195 ;CHANGE IRQ VECTOR 
F8M A9 02 LOA II$0~~ ; Fse.u: STARTS AT 2 
FBM 85 BE STA FBBU: 
F8A8 20 97 FB JSR L1079 ,PREPARE LOCAL COUNTEHS 
FBAB A5 01 LOA $01 ;TURN CASSETTE MOTOR ON 
FOAD 29 IF AND "$IF 
FOAF 85 01 STA $01 
F8B1 85 C0 STA CASI ,FLAG INTERNAL CONTROL 
FBB3 A2 FF LOX IIfFF ;DELAY BETWEEN BLOCI(S 
F8B5 A0 FF L1119 LOY "$FF 
FBB7 88 L1124 DEY 
FOB8 00 FD I?NE L1124 
FBBA CA DEX 
F8BB 00 Fa I?NE L1119 
FOBD 58 CLI 
FBBE AD A0 02 L1123 LOA IRQTMP+l ;CHECf: FOR IRQ VECTOR 
FOCI CD 15 03 CMf' CINV+l ,POINTING AT KEY ROUTINE 
FOCI, 18 CLC 
FOC5 F0 1 c· .J BEQ L1115 ;YES, RETURN 
FOC7 20 00 FO .JSR L1125 ,NO CHECf: STOP 
FOCA 20 BC F6 .JSR L1092 ,UPDATE TI11E 
F8CD '.e P..E FO .JMP L1123 ;BT.W IN LOOP 
FBD0 20 El FF L1125 .ISH U09 ;TOP I(E.Y DOWN? 
F803 18 CLC ; ASSUME. NOT 
FOOl, 00 0B I?NE L1120 ;CORRECT ASSUMPTION 
F8D6 20 93 FC Jsr( L11(J2 ,SlOP DOWN BTOP TAPE 
FB09 3B SEC ;FAII..ED 
F8DA 60 PL.A ; Mel' ON RTS 
FBDP.. 6B PLA 
FODC A9 00 L111S LOA IIf00 ,DISABLE IRQTMP 
FBDE 00 A0 02 SUl IRQTMP+l 
FOEl 60 L1120 RTS 
FOE2 ; 
FOE2 ; SET UP TIMEOUT WATCH FOR NEXT DIPOLE 
F8E2 , 
FBE2 B6 B1 L1126 STX TEMP ;TIM[OUT CONSTANT 
rSfJ. A5 B0 LOA CMF'() ~CMF'O*S 
FBE6 01'1 A5L A 
F8E7 0A ASL A 
FOEB 18 elC 
F8£'.9 65 B0 ADC CMPO 
FBEI? 18 CI.C 
FOEC 65 IH ADC TEMP ;AOJUST L()NG BYTE C()UNT 
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LOC CODE LINE 

FUEE £15 B1 STA TEMP 
F8F0 M 00 LOf"l 11$00 
FBF2 24 B0 BIT CMF'O ; CHECI: CMF-O •. 
F8F4 30 01 BMI Ll1't6 ; MINUS, NO f"lD.JUST 
F8F6 2A ROL A ; PLUS, (lDJUST POS 
F8F7 06 Bl Ll146 f'SL TEMP ;MUL TIf'L Y COI~I~ECTEO 
FBF9 2A ROL A ; VALUE E~. Y 4 
F8FA 06 Bl f"lSL TEMP 
FBFC 2A ROL A 
F8FD AA Tf"lX 
FBFE AD 0(, DC Ll12B LOA DlTBL ;WATCH OUT FOR ROLLOVEr~ 

F901 C9 16 CMF' "$16 ;TIME FOr{ ROUTINE? 
F903 90 F9 p'·CC Ll128 ;TOO CLOSE SO WAIT 
F905 65 Bl AOC TEMP ;CALCULATE AND 
F907 BO 04 DC STA DITAL I STORE ADJUSTED TIME COUNT 
F90A 8A TXA 
F90E.'. 60 07 DC A[)C DITBH ;ADJUST FOR HI TIME COUNT 
F90E 80 05 DC STf"l 01TAH 
F911 AD A2 02 LOA $02A2 
F914 BD 0E DC STA 01CRA 
F917 BO A4 02 STA $02A4 
F91A AD 00 DC LOA DlICr< 
F910 29 10 AND "$10 
F91F F0 09 BEH Ll129 
F921 A9 F9 LOA "SF9 
F923 4B PHA 
F924 A9 2A LDA "$2A 
F926 4B PHA 
F927 4C 43 FF .IMP L1041 
F92A 5B L1129 CLI 
F92P.. 60 RTS 
F92C .END 
F92C .LIB 1:20 
F92C ; 
F92C ;*~*~~*********************************** 
F92C ;:t: CASSETTE READ SUBROUTINES 
F92C ;**~*****~*****~***********~**~*******~** 
F92C , 
F92C AE 07 DC Ll130 LOX [)lTBH ; GET TIME SINCE LAST IRQ 
F92F A0 FF ~ DY "$FF ;COMf'UTE COUNTER DIFF 
F931 98 TYA 
F932 ED 06 DC SBC DlTBL 
F935 EC 0/ DC CPX DITBH ; TIMER HIGH ROLLOVER? 
F93B 00 F2 BNE L1130 ;YES, RECOMPUTE 
F93A 86 E.'.1 STX TEMP 
F93C AA TAX 
F93D BC 06 DC STY DITbL ;RE-LOAD TIMER B 
F940 BC 07 DC STY 01 TP.·H 
F9 /,3 (19 19 LDA "$19 
F945 00 0F DC "TA 01CRS 
F948 AD 0D DC LOA DlICf( 
F94B 80 A3 02 STA t02A3 
F94E 90 TY(l 
f94F r~ .• ..J B1 SSC TEMP ;Cf'LCULATf HIGH 
F951 £16 B1 ~iTX TEMP 
F93:1 1,1'1 um f"l ;MDlJE 2 BIrr> FRtJM 
F954 66 EH ROR TEMP ; HIGH TO TEMP 
F956 4f"l LSI', A 
F957 66 B1 fWR TEMF' 
F959 AS B0 LOA eMF'O ;CALC MIN PULSE VALUE 
F9~iB lEl CLC 
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LOC CODE LINE 

F95C 69 3G ADC H$3C 
F95E C5 EH CMP TEMP ;PULSE LESS THAN MIN? 
F960 B0 4A BCS Ll141 ;YES, ~IO I SE 
F962 A6 9C LOX DPSW ,NO, LAST BIT? 
F964 F0 03 BEQ Ll132 ;NO, CONTINUE 
F966 4C 60 FA JMP Ll154 ;YES, FINISH BYTE 
F969 i 
F969 A6 A3 L1132 LOX PCNTR ;9 BITS READ? 
F96B 30 IB BMI L1134 i YES , GOTO ENDING 
F96D A2 00 LOX H$00 ; SET BIT VAL TO ZERO 
F96F 69 30 ADC 11$30 ,ADD UP TO HALF WAY BETWEEN 
f971 65 B0 ADC CMPO , SHIRT PULSE AND SYNC PULSE 
f973 C5 B1 CMP TEMP , SHORT? 
f975 B0 Ie I!.CS L1139 ,YES 
f977 E8 INX ,SET BIT VAL TO 1 
F978 69 26 ADC 11$26 ,MOVE TO MIDDLE OF HIGH 
f97A 65 B0 ADC CMPO 
f97C C5 B1 CMf' TEMP ;1? 
F97E B0 17 I?es Ll137 ,YES 
F980 69 2C ADC H$2C ;MDVE TO LONGLONG 
F982 65 B0 ADC CMf'O 
F984 C5 Bl CMf' TEMP ,LONG-LONG? 
F986 90 03 BCC Ll136 ;GREATER THAN, ERROR 
f988 4C 10 FA L1l34 JMf' L1145 ;YES 
F98B ; 
F98B AS B4 L1136 LOA SNSWI :NOT SYNCRONIZED? 
F98D F0 10 BEQ L1141 ;NO, ERROR 
F9BF 85 AS STA RER ;YES, FLAG RER 
F991 00 19 BNE Ll141 ,ALWAYS 
f993 ; 
f993 E6 A9 L1139 INC REZ ;COUNT REZ UP ON ZEROS 
F995 B0 02 BCS Ll138 ,ALWAYS 
F997 ; 
F997 C6 A9 Ll137 DEC REZ :COUNT REZ DOWN ON ONES 
F999 38 L1lJ8 SEC ,CALC ACTUAL VAL fOR COMPARE 
f99A E9 13 SBC 11$13 
F99C E5 Bl SSC TEMP ,SUBTRACT INPUT VAL 
F99E 65 92 ADC SVXT ; ADD DIFF TO TEMP STORE 
F9A0 85 92 STf'I SVXT USED TO ADJUST SDFT SERVO 
f9A2 1'15 A4 LO(i FIRl ;FLIP DIPOLE FLAG 
F9tH 49 01 [OR 11$01 
F9A6 85 A4 STA FIRT 
F91,a F0 2B BEQ Ll143 ;SECOND HALF OF DIPOLE 
F9M 86 07 STX DATA ;FIRST HALF SO STORE VAL 
F9AC I 
F9AC A5 B4 1.1141 LDA SNSWl ;NO BYTE START? 
F9AE F0 22 BEQ L1150 IYES, RETURN 
F980 AD A3 02 LOA $02~13 , TIMER 1 IRQ'D? 
F9B3 29 01 AND 11$01 
F91?5 00 05 £,.IIE Ll133 JYES 
F9B7 AD A', 02 LD,) $02A" 
F9£'·(i 00 16 e·NE Ll150 ;NO. EXIT 
f-91?C ;)9 00 Ll133 LOA H$00 15ET DIPOLE FLAG FOR FIRST HALF 
F9BE 8:, M STA FIRT 
F9C0 81) A4 02 S r;) $02,)4 
F9C3 A" ., A3 LIlt') F'CNTR WHERE IN BYTE 
r9C:'i H) 30 Bf'l. L 11'.8 !iTILL DOING DATA 
F9C7 30 BF BMI L1134 PROCESS PA/( I 1)' 
r 9C9 , 
F'7C9 A2 A6 Li14 .. LDX It$A6 ;SETUP FOR LONGLONG 
F9CB 20 E? FIJ JSR L1126 
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LOC CODE. LINE 

F9CE A5 9B LDA F'HTY ;EVEN PARITY? 
F9D0 00 B9 BNE L1136 ;NO, SET mr,OR 
F9D2 "C BC FE L1150 .IMP L122B I RESTor,E m::GS AND rax 
F905 ; 
F905 A5 92 L11'03 LOA SVXT ;AOJUST SOFT SEHVO? 
F907 F0 07 I?EO Lll .. 9 ,NO 
F9D9 30 03 BllI L11'02 ;YES, MORE MSE TIME 
F9DB C6 B0 DEC CMF'O IYES, LESS BASE TIME 
F9DD 2C .BYT $2C ; St:If' NEXT 
F9DE E6 B0 L1142 INC CMPO 
F9E0 A9 00 1.11 .. 9 LOA "$00 ICLEAR DIFF FLAG 
F9E2 85 92 STA SVXT 
F9E .. E4 D7 Cf'X DATA ;CONSEC. LWE VALS IN DIF'OLE? 
F9E6 00 0F BNE L1148 ;NO, PROCEsn INFO 
F9Ea aA TXA ;YES, CHECt: VALS 
F9E9 00 A0 SNE L1136 JONES, ERIWR 
F9EB A5 A9 LOA REZ ;HOW MANY ZEROS? 
F9ED 30 BO I?MI L1141 ; TOO MANY 
F9EF C9 10 CMF' 11$10 , 16? 
F9F1 90 B9 BCC l.1l'.1 ;NO, CONTINUE 
F9F3 85 96 STA SYNO ;YES, FLAG SYNO 
F9F5 B0 B5 BGS L11/d ;ALWAYS 
F9F7 ; 
F9F7 8A L1148 TXA ;MOVE READ DATA TO .A 
F9F8 45 9B EOR PRTY ; CALC F'Ara TY 
F9FA a5 9B STA F'lay 
F9FC A5 B4 LOA SNSW1 IREAL DATA? 
F9FE F0 02 E?,EQ L1150 INO, FOr,GET 
FA00 C6 A3 DEC PCNTR ;DEC BIT COUNT 
FA02 30 C" .j BMI L11 '.4 ;NEG, TIME FOR F'ARITY 
FA04 46 07 LSR DATA ;SHIFT BIT FROM DATA 
FA06 66 BF ROR MYCH ; INTO BYTE STORE 
FA08 A2 DA l.OX U$DA ;SETUP FOR NEXT DIPOLE 
FA0A 20 E2 F8 .ISR Ll126 
FA0D 4C BC FE .IMP L1228 ;RESTORE REGS AND RTI 
FA10 ; 
FA10 ;LONGLONG HANDLER 
FA10 I 
FA10 A5 96 L11'05 LDA SYNO ;GOT BLOCH SYNC? 
FA12 F0 04 I?,EQ 1.1140 ;NO 
FA14 A5 B4 LOA SNSW1 ;HAD REAL BYTE? 
FA16 F0 07 BEn Li151 ;NO 
FAl8 A5 A3 Ll140 LOA PCNTR ;ENO OF BYTE? 
FA1A 30 03 13M! L1151 ;YES 
F(i1C 4C 97 F9 J~\F' L1137 ;NO, mEAT (is LOI~G 
FA1F ; 
FA1F 46 B1 Ll151 LSR TEMP ;ADJUST TIMEOUT fOR 
F t'21 A9 93 LOA 11$93 ; LONG LONG PULSE VAl. 
Ffi23 38 SEC 
Ft'24 E5 B1 SBC TEMP 
FA26 65 B0 AOC CMPO 
Ft'20 0A (iSl. A 
FA29 (iA TriX I SET TIMEOUT FOR LAST BIT 
FA2A 20 E2 Fa JSR 1.1126 
FA20 E6 9C INC OPSW ;SET BIT THROW AWAY FLAG 
FA2F A5 B4 LOA SNS~J 1 ,BYTE SYNCRONIZED? 
FA31 D0 11 BNE 1.1152 ;YES, SKIF' TO PASS CHAR 
F,n3 A~ 

" 96 LOA SYNO ;THROW OUT DATA UNTIL SYNC 
FA35 F0 26 BEQ L1155 ,NO SYNC 
FA37 85 AA !iTA RER ;FLAG DATA AS ERROR 
ffi39 A9 00 LIlA 11$00 ;KILL 16 SYNC FLAG 



LOC 

FA3B 
FA3D 
FI)3F 
FAIt 2 
FAI,l, 
FA44 
FA46 
FA48 
FA4A 
FMC 
FA4E 
FA50 
FI)53 
FA55 
FA57 
FA59 
FA5B 
FA5D 
FA60 
FA60 
FA63 
FA65 
FA67 
FA6A 
FMC 
FA6E 
FA70 
FA70 
FA76 
FA70 
FA70 
FA70 
FA70 
FA70 
FA76 
FA70 
FA76 
FA70 
FA76 
FA70 
FA76 
FA70 
FA70 
FA70 
FA70 
FAn 
Ft)74 
FA76 
FA78 
FA7A 
FA7C 
FA70 
FA7F 
FASl 
F 1)84 
Ffi86 
rAsa 
FADA 
FABO 
fABF 
1'A91 

CODE 

85 96 
A9 A1 
80 0D DC 
85 B4 

A5 96 
85 (?,5 

F0 69 
A9 60 
85 Bit 
A9 61 
80 00 DC 
A5 BF 
85 BD 
A5 A8 
05 A9 
85 B6 
4C BC FE 

20 97 FB 
85 9C 
A2 DA 
20 E2 F8 
A5 BE 
F0 62 
85 A7 

A9 0F 
24 AA 
10 17 
AS B5 
00 0C 
A6 E?,E 
CA 
D0 0P.. 
A9 013 
20 1C FE 
00 04 
A9 00 
85 M 
4C f,e FE: 
70 31 
D0 10 
AS BS 
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LINE 

STA S'(NO 
LOA II~01 
STA DllCR 
fiTA fiNSW1 

;SETUP FOR TIMERB IRQ 

,FLAG WE HAVE BYTE SYNC 
, 
L1152 LOA SYNO 

ST.) DIFF 
BED L1153 
LOA 1I~06 
STA SNSWl 
LOA 11$01 
STA Dl Icr~ 

L1153 LOA MYCH 
STA OCHAR 
LOA RER 
ORA REZ 
STA PRP 

L1155 JMF' L1228 , 
L1154 .JSR L1079 

STA DPSW 
LDX UDA 
JSR L1126 
LOA FSBLI( 
BEQ L1135 
STA SHCNL 

;BAVE SYNO STATUS 

,NO BLOCI' SYNC 
,TURN OFF BYTE SYNC SWITCH 

,DISABLE TIMERB IRQ 

;PASS CHAR TO BYTE ROUTINE 

,COMBINE ERROR VALS 

I AND SAVE IN PRP 
IGET LAST BYTE 

;FINISH BYTE, CLR FLAGS 
;GET BIT THROW AWAY FLAG 
;INIT FOR NEXT DIPOLE 

;CHECI( FOR LAST VAL 

; 

;**************************************** 
;* BYTE HANDLER OF CASSETTE READ. 
1* RER IS SET IF THE BYTE IS IN 
;~ ERROR. REZ IS SET IF THE INTERRUPT 
1* PROGRAM IS READING ZEROS. RDFLG TELLS 
i* US WHAT WE ARE DOING. BIT 7 SAYS TO 
;* IGNORE BYTES UNTIL REZ IS SET, BIT 6 
1* SAYS TO LOAD THE BYTE. OTHERWISE 
1* RDFLG IS A COUNTDOWN AFTER SYNC. IF 
1* VERCK IS SET WE DO A COMPARE INSTEAD ,* OF A STORE f~ND SET STATlJS. FSBLI( 
;* COUNTS THE TWO BLOCKS. PTR1 IS THE 
;* INDEX TO THE ERROR TABLE FOR PASS1. 
;* PTR2 IS THE INDEX TO THE CORRECTION 
1* TABLE FOR PASS2. 
;**~~*****~*****~**~***********~********* 
I 
L1135 l.DA 1I$0F 

BIT RDFl.G 
Bf'L L1159 
LDA DIFF 
BNE L1156 
LDX FSBLI( 
DEX 
I?,NE L115A 
l.DA IILE?,ERR 
JSR 1.1217 
BNE U 158 

1.1156 LDA 11$00 
STA RDFLG 

1.1158 JMP L1228 
L1159 evs Ll163 

BNE L1162 
LD.) DIFF 

ITEST FUNCTION MODE 
;NOT WAITING FOR ZEROS 
; ZEROS YET? 
;YES, WAIT FOR SYNC 
i f'(iSS OVER? 
,ZERO, NO ERROR 
;NO 

IYES, LONG BLOCK ERROR 
;ALWAYS 

,NEW MODE, WAIT FOR SYNC 
;EXIT, DONE 
;LOADING 

,SYNCING 
,HAVE BLOCK SYNC? 
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l.OC CODE LINE 

FII93 De F5 I!,NE L115B ,YES, EXIT 
FA95 AS 86 LOA f'Rf' ,FIRST BYTE IN ERROR? 
FA97 De Fl SNE L115B ,YEfi, EXIT 
FA99 AS A7 LOA SHCNL ,MOVE FSBLK TO CARRY 
FA9B 4A LSR A 
FA9C AS SO LOA OCHAR J SHOULD BE A HEADER COUNT CHAR 
Ffl9E 3e e3 8MI 1.1157 ,NEG, FIRST BLOCI( DATA 
FAA0 90 18 BCC L1161 ,EXPECTING FIRST BLOCK DATA 
FAA2 18 CLC 
FM3 B0 15 L1157 BCB L1161 ,EXPECTING 2ND BLOCK 
FAA5 29 0F AND "feF ,MASI( OFF HIGH STORE HEADER 
FAA7 85 AA STA RDFLG , COUNT IN MODE FLAG 
FAA9 C6 AA L1162 DEC RDFLG ;WAIT FOR REAL DATA 
FAM 00 DO BNE L1158 , REAL 
FAnD A9 40 LOA "H0 ,NEXT UP IS REAL DATA 
FAAF B5 An STA RDFLG , SET DATA MODE 
fAB! 20 8E FB JSR 1.117~ ,SETUP ADOR POINTERS 
FAB~ A9 00 LOA H$00 
FAB6 85 AB STA SHCNH 
FASB F0 00 BEQ L1158 ,ALWAYS, EXIT 
FABA A9 80 L1161 LOA 11$80 ; IGNORE e,YTES MODE 
FABC 85 AA ST., RDFLG 
FABE 00 CA BNE L115D ;ALWAYS 
FAC0 AS B5 L1163 LOA oIFF ;ENo OF BLOCI:? 
FAC2 F0 011 BED L1166 ;YES 
FAC~ A9 04 LOA IISBERR ,SHORT BLOCK ERROR 
FAC6 20 IC FE JSR L12I7 
FAC9 A9 00 LOA 11$00 ,FORCE RDFLG For, ERROR 
FAce 4C 4A FB JMf' L1I67 
FACE 20 01 FC L1160 JSR L1193 ,END OF STORE AREA? 
FADI il0 03 eec L1164 ,NOT YET 
FAD3 4C 48 FB JMP L1172 ,'fES 
FA06 A6 A7 1.1164 l.OX SHCNL ,WH I CH F'ASS? 
FADB CA DEX 
FA09 F0 20 BED L1I69 ; SECOND 
FAOB AS 93 LOA VERCI' ,LOAD OR VERIFY? 
FADD F0 0C BED 1.1166 ,LOADING 
FADF A0 00 LOY 11$00 ,VERIFYING 
FAEl AS r..o LOA OCIlAR 
FAE3 01 AC CMr~ (SAl.), Y ,COMF'ARE 
FAES F0 04 BED 1.1166 ,8000, CONTINUE 
FAE7 A9 01 LOA H$01 ,BAD, FLAG 
F(iE9 85 86 STA F'RP , (is EI(ROR 
FAEB , 
FriEl?, ; STOr,( MO LOCATIONS FOR 2NO PASS RE-TRY 
FAEB , 
FAEf. A5 1!,6 L1166 l.OA F'RP ,CHI' FOR ERRORS 
FAEO F0 ',I!, BED LU7l ,NONE 
FAEF A2 3D I.OX 11$30 ;MAX OF 30 
FAFl E4 9E Cf'X PTRl ,REACHED MX? 
FAF3 90 3E e,cc 1-1173 ,YES, FLAG 2ND PASS 
F.)F5 A6 9E LOX PTRl ,INDEX INTO I!,AD 
FAF7 A5 AD LDA Sf-Iii , AND STor,,: UIO LOC 
FAF9 90 01 01 SU\ BADH, X , IN BAD TABLE 
fliFC AS AC LOA SAL 
FI'FE 90 00 01 !:iTA BAO,X 
Ff.,01 ED INX ; ADVANCE TO NEXT 
FB02 EO INX 
fl!.03 B6 9£ STX PTR1 
FB05 'oC 3f\ FB JMP L117l ;STORE CUAR 
fB0S 
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LOC CODE LINE 

H0R ;CHECt: e.AO TABLE FOR RE-TRY 
Fp.·e8 , 
Fe.08 A6 9F L1169 I.OX F'TR2 ,DONE ALL IN TABLE? 
Fe-eA E4 9E CF'X F'TRl 
FB0C F0 35 BEO 1.1170 ,YES 
FB0E A5 AC lOA SAL. ;NEXT IN TAe.lE? 
FB10 DO 00 01 CMF' BAD, X 
FB13 00 2E e.NE L.1170 ,NO 
FE!.! 5 1'15 AD LOA SAH 
FB17 DO 01 01 eMP CAD+l,X 
fl!.lA 00 27 SNE L1170 ,NO 
FBIC E6 9F INC PTR2 ,FOUND NEXT ONE, ADVANCE 
FEU E E6 9F INC F'TR2 
FB20 A5 93 lOA VEf,CI( ,lOAD OR VERIFY? 
FB22 F0 0B (?HI L1168 ,LOADING 
FB24 A5 SO l.OA OCHAR ,VERIFYING 
FB26 1'10 00 LOY "'00 
FB28 01 AC CMP (SAU,Y 
FB2A F0 17 BEO l1170 ;O.tC. 
Fe-2C C8 INY ;. Y=1 
fB2D 84 B6 STY f'RP ,FLAG IT AS AN Er,ROR 
FB2F 1'15 B6 L1168 LOA PRP ;SECOND PASS ERROR? 
fI!.31 F0 07 BEn L1171 ;NO 
FB33 1'19 10 L1173 l.DA "SPERR 
FB35 20 lC FE .JSR L1217 
FB38 00 09 BNE L1170 ,ALWAYS 
FB3A 1'15 93 L1171 LOA VERCt: ,LOAD OR VERIFY? 
fI!.3C 00 05 BNE L1170 IVERIF'f 
FB3E AS TAY 
FB3F 1'15 BO LDA OCHAR 
Fe,41 91 AC STA (SAL>, Y ,STORE CHARACTER 
FB43 20 DB FC L1170 JSR L1080 ;NEXT ADDRESS 
FI!.46 00 43 BNE L1177 ,ALWAYS 
FB48 , 
FB48 A9 80 ll172 LOA "'80 ,SET slap NEXT DATA 
FB4A 85 1'11'1 L1167 STA RDFLG 
FC4C 78 SEI 
FB40 A2 01 l.DX 1/$01 
FB4F 8E 00 DC STX OlICR 
FP.·52 AE 00 DC l.OX DlICI~ 
FB55 1'16 e,E LOX Fse·U( ,DEC FSBU( FOR NEXT F'ASS 
FB57 CA OEX 
fl!.58 30 02 e.MI L1165 ,DONE, FSeolf(=0 
FB5A 86 BE STX Fse·LK , ELSE, NEXT 
FB5C C6 1'17 L1165 DEC SIiCNl ,DEC NISS CALC 
F!35E F0 08 BEG L1175 ;Al.l DONE 
Fe.60 1'15 9E LOA F'TR1 ,FIRST PASS ERRORS? 
Fe.62 00 27 BHE L1177 ;YES. CONTINUE 
FB64 85 HE BTA FSBU: ,CLEAR FSBLK IF NO ERRORS 
FB66 F0 23 BEG L1177 ;ALWAYS, EXIT 
FB68 , 
fl?68 20 93 FC L1175 Jsr, L1192 ,READ IT ALL, EXIT 
Fe.6oB 20 BE Fe. JSI~ L117', ,RESTORE SAL " SAH 
Fe.6E 1'10 00 lOY 1l$00 , s/iCNIi=0 
FC70 B', AB STY SHCNH ; USED TO CALC PARITY BYTE 
FP..72 ; 
fen ;COMPUTE PARITY OVERLOAD 
FB72 , 
FBn e.1 AC L1176 LOA (SAl.), Y ,CALC BLOCt:: BCC 
F1l7" 4S AB EOR SHeNH 
FB76 as AS STA SIiCNH 
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LOC CODE LINE 

FB78 
Fe·7B 
FB7E 
FB00 
FB82 
FBB4 
FBa6 
FBOB 
FB8B 
FBBE 
FB8E 
FB90 
FB92 
FB94 
FB96 
FB97 
FB97 
FB99 
FB9B 
FB9D 
FB9F 
FBAI 
Ff.A3 
FBA5 
FBA6 
FBAl> 
FBA6 
FBM 
FBA6 
FBA6 
FBM 
FBA6 
FBA6 
FBA6 
FBA6 
FeM 
FBM 
FE'.A6 

20 DB FC 
20 01 FC 
90 F2 
A5 AI!. 
45 BD 
F0 05 

20 A9 
20 
4C 

lC FE 
BC FE 

A5 C2 
85 AD 
A5 Cl 
B5 AC 
60 

A9 08 
85 A3 
A9 00 
85 A4 
85 A8 
85 9B 
B5 A9 
60 

FBA6 A5 BD 
FBf)B ItA 
FBA9 A9 60 
FBAI? 90 02 
FBAD A9 B0 
FBAF A2 00 
Fr.B 1 
FBE'·4 
H·B7 
FBBA 
FlH).C 
FBE'.F 
FCCl 
FBC3 
FeC5 
HC7 
FBCB 
Fer.? 
FE'.ce 
FBCD 
FP..CD 
HCD 
feCD 

UD 06 DC 
BE 07 DC 
AD 0D DC 
A9 19 
BD 0F DC 
A5 01 
49 08 
85 01 
29 08 
60 
30 
66 B6 
30 3C 

JSf< L1080 
JSR 1.1193 
BCC L1176 
LOA SHCNH 
EOR OCtiAR 
e.EO Ll177 
LOA "CKERR 
JSR L1217 

L1177 JMP L122B 
I 
L117" LOA SlAH 

STA SAH 
LOA STAL 
STA SAL 
RTS 

I 
L1079 LOA HUB 

srA f'CNTR 
LOA "$00 
STA FIRT 
STA RER 
STA PRTY 
5TA REZ 
RTS 
.END 
.LIB K21 

,BUMP ADDRESS 
;AT END? 
,~IOT YET 
;E'.CC CHftR MATCH? 

I YES. EXIT 
,CHKSUM ERROR 

,RESTORE START ADOR 
, TO POINTER SAH & SAL 

;SETUP FOR B BITS+PARITY 

I INITIALIZE 
I DIPOLE COUNTER 
, (RHOR FLAG 
, Pt)RITY BIT 
, ZEHO COUNT 
,.A=0 ON RETURN 

I 
.**~~~~~**~~***************************** ;* CASSETTE WRITE SUBROUTINES. 
1* FS8LK IS BLOCK COUNTER FOR RECOHD 
;* = 0 SECOND DATA 
1* = 1 FIRST DATA ,* = 2 FIRST HEADER 
;***************************~************ 
; 
,TOGGLE WRITE BIT ACCORDING TO L5B 
,IN OCHI\r, , 
L1122 LOA oeHAR 

LSR A 
LOA "$60 
BCC 1.11 B'I 

1.11B5 LOA 1I$1?·0 
LII B4 LOX 11$00 
Lll7a STA OITBL 

srx Due·H 
LOA OlleR 
LD,) "$19 
5TA D1CRI!. 
LDA $01 
EOf, 11$08 
srA $01 
AND 11$08 
RTS 

LU8l SEC 

. 
ROR PRP 
BMI 1.1 103 

,BIT TO WRITE INTO CARRY 

;ASSUME CARRY CLEAR (SHORT) 
·CORRECT 
• ,SET LONG 

·SEl AND STORE TIME 
;LO BYTE 

;HI BYTE 
;CLEAR IRQ 

,FORCE LOAD & START TIMER 
;TOGGLE WRITE BIT 

;LEAVE JUST WRITE eIT 

; FLAG f'RP FOR END OF E'.LOCI{ 

,ALWAYS 

;CALLED AT END OF EACH BYTE TO WRITE 
HHHHHHLLLLLLHHHLLL 
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L.OC CODE LINE 

FBCD A5 ,)8 WRTN LDA m:r, ; CHECI~ FOR ONE LONG 
FBCF 00 12 BNF 1..1171 
FBD1 A9 10 LDA 11$10 ;WRITE LONG BIT 
FSD3 1'12 01 LDX 11$01 
H.DS 20 Bl FB JSH L1178 
FBD8 00 2F BNE Lit 8:3 
FBDA E6 A8 INC f,Ef, 
FBDC AS B6 LDA PRP ;END OF BLOCl~? 
FBDE 10 29 BPL U183 ;NO, CONTINUE 
FBE0 4C 57 FC JMP UI9'. ;,(ES, FINISH OFF 
FBE3 ; 
F~.E3 A5 A9 Ut91 LOA f,EZ ; CHECI~ FOR A ONE ~.IT 
FBE5 00 09 ~.NE UIB0 
H.E7 20 AD FB JSH 1.1185 
FBEA D0 ID BNE 1..118:1 
FBE.C E6 A9 INC f,EZ 
FBEE 00 19 ~.NE L 118:3 
FBF0 ; 
H.F0 20 A6 F~. Lll80 JSI< L1122 ;WRITE 
FBF3 00 14 ~.NE Ll183 ;ON p·IT LOW, EXIT 
FBF5 1'15 1'14 LOA FIRT ;FIRST OF DIPOLE? 
F~.F7 49 01 EOR 11$01 
F~.F9 85 A4 STA FIRT 
FEWB Fe 0F ~.EQ 1.1179 ;DIPOLE DONE 
FSFD 1'15 BO LDA OCHAR ;FLIPS rHT 1'01"': COMPLEMENTARY 
FBFF 49 01 EOR 11$01 
FC01 85 ~.D STA OCHAH 
FC03 29 01 AND "$01 ;TOGGI.E PM\ITY 
Fce5 45 9B EOI"': pray 
Fce7 85 9~, STA F'RTY 
Fce9 4C BC FE Ll183 JMP L1228 ; I~EST()I<E R[G~, !'IND lUI 
FC0C , 
FC0C 46 BO Ll179 LSI< OGHAr.: ;NExr IHT 
FceE C6 A3 DEC f"CNTR ;DEC COUNTER FOR " BITS 
FC10 1'15 A3 LDA peNH< ;0 BITS SE.NT? 
FC12 F0 3A BEQ L1190 ;YES, DO F'AfU T Y 
Fell. 10 F3 BPL Ll183 ;NO, SEND REST 
FC16 ; 
FC16 20 97 FB Ll186 JSR 1.1079 ;CLEAN UP COUNTERS 
FC19 58 eLI ;ALLOW IN1ERI"':UPTH TO NEST 
FCIA AS AS LDA CNTDN ; Wf\ITING I·IEADER COUNTEr\? 
FGIC Fe 1') "- BFQ Ul89 ;ND 
relE A2 00 LDX "$00 ; Wf\I TE HEADER CClUNTERS 
FC20 86 07 STX Dt"ITA ;CLFAI~ BCG 
FC22 C6 AS DEC CNTDN 
FC24 A6 BE LOX FSBU( ;FIRST BLOCI( HlADEH? 
FC26 E0 02 CF'X 11$02 
FC2B D0 02 BNI" L1196 ;NO 
FC:lA 09 80 oral 11$00 ; YEfi, MAf\I~ 1ST r..LOCI~ HEADER 
FC2C 85 BD U19b STt'l ()CHAI~ ;WRIH CHM,S IN HEADE.r\ 
FC2E D0 09 BNE Lil El3 
FC30 20 01 Fe L1109 Jsr, U19J ; ADDr,"'END? 
FC33 90 0(, P.CC LlHl8 ;NOT YET 
FC33 D0 '1.1 I'.NE U181 ; Mf'Rf~ HID 
FC37 E6 AD INC !'lflfl 
Fe39 A~i D7 LDA 1M T~' ;WRTTE Bce 
Fe!.B 85 BD 5lA OCHflfi; 
Ff.3D H0 eA Be!) U183 ;Al.WAYS 
Fr:3f , 
FC3F f\0 00 UIBA Lf)Y H$00 ;tlEXT CHAI< 
FC't! Bl AC LD(l ( nl'lL ) , Y 
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LOC CODE LINE 

FC43 85 BD STA OCliAR I STORE IN OUTF'UT CHAR 
FC45 45 07 Eon DATA ;UPOIHE BCC 
FC47 8S 07 STA OMA 
FC49 20 DB FC JSR U080 ;BUMP ADDRESS 
FC4C 00 e·B e·NE UIEl3 ;ALWAYS 
FC4E , 
FC4E AS 9B L1190 LOA PRTY ; PARITY INTO OCHAf( 
FC50 49 01 EOR 11$01 
FCS2 85 BO !iTA OCIiAR ; FOR NEXT BIT 
FC54 4C BC FE L11B7 JMP L122a ;RESTORE REGS AND RTI 
FCS7 I 
FC57 Cb BE L1194 DEC Fse.U: ;END? 
FC59 00 03 BNE L11El2 ; e.LOCI: ONL Y 
FCSB 20 CA FC JSR L1121 ,WRITE SO TURN OFF /'IOTOR 
FC5E A9 50 L1182 LOA 11$50 ;PUT B0 CASSETTE 
FCb0 a5 A7 STA SHC~IL ; SYNCS AT END 
FCb2 A2 00 LOX HUB 
FCb4 7B SEI 
FCbS 20 BD FC JSR L1195 ;SET VECTOR TO WRITE ZEROS 
FCbB 00 EA B~IE L11a7 ;ALWAYS 
FCbA , 
FCbA A9 7B WRTZ LOA 11$78 ;WRITE LEADING ZEROS 
FCbC 20 AF FB .JSf, L11B4 ; FOR SYNC 
FCbF 00 E3 e.NE UIB7 
FC71 Cb A7 Ol::C SHCNL ;DONE WITH l.OW SYNC? 
FC73 00 OF BNE UIB7 ;1'10 
FC75 20 97 FB JSR L1079 ;YES, CLEAN UP COUNTERS 
FC7B C6 AB DEC SHCNH ; DONE WITH SYNC,? 
FC7A 10 DB Bf'L. L11a7 ;NO 
FC7C A2 0A LOX II$0A ;YES, VECTOR FOR DATA 
FC7E 20 BD FC JSR L1195 
FCBl 5B CLI 
FCB2 E6 AB INC SHCNH ;ZERO SHCNH 
FCB4 A5 e·[ LOA FSBU( ; DONE? 
FC86 F0 30 BEQ L1l98 ;YES, SYSTEM RESTORE 
FCBB 20 BE Fe. JSR L1174 
FC81? A2 09 LOX 11$09 ;SETUP FOR HEADER COUNT 
FCBO B6 AS STX CNTDN 
FCBF 06 86 STX f'Rf' 
FC91 00 B3 BNE 1.1106 ;ALWAYS 
FC93 , 
FC93 0B L1192 f'IiP ;CLEAN UP IRQ AND 
FC94 70 GEl ; RESTORE PIA'S 
FC95 AD 11 00 LOA VICREGi·17 ;RESTORE SCREEN 
FC98 09 10 Of (A 11$10 
FC9A 00 11 00 STA VICf,[G+17 
FC90 20 CA FC Jsr, L11:!1 ; TUf(N OFF MOTOR 
FCA0 A9 7F LOA II$7F ;CLEAR INTEnRUPTS 
FCA2 00 01) DC STA 01 ICf, 
FCA5 20 00 FO JSR L1202 ;RESTORE KEYBOARD IRQ 
FeAO AD A0 02 LOA IRl1H1Nl ;RESTORE KEYBOARD INTERRUPT VECTOR 
FCtiB F0 09 (?·EQ 1.1127 ;NO IRQ. 
F C,)D flD 15 03 STA CHN+! 
Fce·0 AD 9F 02 LDA IRIHMF' 
FCB3 8D 14 03 BTl) CINV 
FCB6 28 1.1127 PLP 
FeB7 60 RTB 
Fep..B ; 
f[:~.B 20 93 Fe L119B .JSR L1192 ; RESTORE SYSTEM IRQ 
FCP..B F0 97 ~.El1 LlHJ7 I eMf: FOR 1 APE IRQ SO RTI 
n:BO 



Kernal 199 

LOC CODE LIUE 

FCBO ;~~*********~~**~*~*~**~~*****~+.*~**~~**~ 
FCBD it: SUBI,OlJ lINE TO CHANGE IRtl VECTORS. 
FCBD ; * ON ENTRY, .x 8 WRITE ZErWS TO TM'E 
FC[!,D ;* - 10 WRITE DMA TO TAPE 
FeBD ;* = 12 f,[STOf(E TO I:EYSCAN 
FeBD ; ;.: = 1 '. READ DATt) FRON TAPE 
FCBO ;***.********~~**~~=~****~*****~********* 
FCBO ; 
FCBO SO 93 FD Ll195 LOA $FD93,X lMOVE IR~1 VECTORS 
FCC0 80 11. 03 STA CINV I TO VECTOR TAI?LE 
FCC3 SO 94 FD LOA $FD94,X 
FCC6 aD 15 03 STA CINV+1 
FCC9 60 RTS 
FCCA ; 
FCCA AS 01 Ll121 LOA $01 ITURN OFF CASSETTE MOTOR 
FCCC 09 20 ORA U20 
FCCE as 01 STA $01 
FCD0 60 RTS 
FCDl I 
FCDl ;**.***~*~**********~***~**~R***~*****~** 
FCDl ; * COMPARE START AND END OF LOAD/SAVE 
FCDl ; 1&: ADDRESSES. SUBROUTINE C~ILLED BY 
FCDl ;..r TAPE READ, StWE, TAPE WRITE 
FCDl ;**-~~********~*~*~*****~******~*****~*** 
FCDl ; 
FCDl 3a Ll193 SEC 
FCD2 A5 Ae LOA SAL 
FCD4 ES AE sec EAL 
FCD6 A5 AD LOA BAH 
FCDa ES AF SBC EAIi 
FCDA 60 RTS 
FCDB ; 
FCDB IBUMP ADDRESS POINTER SAL 
FCDS ; 
FCDB E6 AC L10B0 INC SAL 
FCDD 00 02 BNE Ll083 
FCDF E6 AD INC SAH 
FCEl 60 L1083 RTS 
FCE2 .END 
FeE2 .LIB .'22 
FCE2 ; 
FCf2 ;~******~**~*~*******************~******* 
FCE2 i* STAin ._-- SYSTEM RESET. 
FCE2 ;* THIS ROUTINE 15 USED WHEN THE 
FCF:2 ; ,;- MACHINE IS SWITCHED ON. n TESTS FOR 
FCE2 ;* A CfIRTRIDGE IN PLACE, IF SO .JUMPS 
FeE2 ;* TO ($8000) OTHERWISE INITIALISES 
FCf:2 ;* BASIC ($A000). 
FeE2 ; 1': FOI~ CAlnlUDGE TO BE IN F'Lf)CE, LOCS 
FCE2 ;'* $8004-$8008 MUST BE 'CBMEl0 ' AND CBM 
FCE2 ;* HAVE THE HIGH BITS SET. 
FCE2 ;~~~*********************~**~~**~***~**** 
FCE2 , 
FCE2 A2 FF START LDX Il$FF 
FCl4 78 SEf ;DI5ABLE IRDS 
FCE~j 9A TXS ;RESET STAel: 
FCE6 08 CLI) 
FCE7 20 02 FO JSR L1201 CHECI: FOf, 8f,OM 
FCEA D0 0:5 EHll Ll.l99 ND 
FCEC 6C 00 B0 .JMf' ($8000) YES, INIT IALISE 
FCEF 8E 16 D0 L1199 STX VICI~EG+22 ;SHRINK SCREEN 
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LOC CODE LItlE 

FCF2 20 1\3 fD JSR L1211 ,INIT lID 
FCFS 20 50 FD JSR L120fJ ,SET TOf' MEMORY 
FCFS 20 15 FD JSR L1206 ,INlT I:Er~NAL VECTORS 
FCFB 20 5B FF JSR L12: 1 
FCfE 58 CLI ,ENABLE IRQS 
FCFF 6C 00 A0 JMP ($Aa00) ,INIT BASIC 
Foe2 , 
Foe2 ,TEST FOR CARTRIDGE 
Foe2 , 
f002 A2 05 L1201 LOX 11$05 ,LENGTH OF COMf'ARE 
Foe4 BO 0F fO L1200 LOA TBL80-I,X ,GET MASK 
f007 00 03 B0 CMF' $80e3,X ,COMf'ARE TO SROM 
F00A D0 03 SNE L1207 ;NO MATCB 
foec CA OEX ,MATCH, 00 NEXT 
F000 00 F5 BNE L1200 
F00F 60 L1207 RTS ;DONE 
FD10 C3 TBL80 .e.n $C3,$C2,$CD,'B0', •• CBM80 •• 
FOll C2 
FD12 CD 
FOl3 3D 30 
F015 ; 
FOIS ,SET I(ERNAL INO);RECTS /1, VECTORS 
F01S , 
FOIS A2 30 L1206 LOX II<VECTSS 
FOl7 A0 FO LOY II>VECTSS 
FOl9 18 CLC 
F01A , 
FOIA 86 C3 L120 /, STX TMP2 
FDIC 84 C4 STY TMf'2+1 
FOIE A0 IF LO), IIHF ,LENGTH OF TABLE 
F020 e·9 14 03 L1233 L.O.) CINV,Y ,GET FROM STORE 
F023 e.0 02 BCS 1.1209 ,STORAGE TO LlSER 
F025 IH C3 LOA CTMF'2), Y ;USER TO STORAGE 
F027 91 C3 L1209 STA <l11f'2). Y ,f'UT IN USER 
F029 99 1'1 03 srA CINV,'( ,F'UT HI STORAGE 
F02C 88 DEY 
FD20 10 FI I?.f'l. L1233 
FD2F 60 RTS 
FD30 , 
FO~~0 ;**************~~~***~*~~~**~*~**~*~~~~** 
FD30 i* 'I f'\~.l.f. OF W::RN(\L INOIRECTS 
F030 ;*~**i**~*~**~*~**~*********~*~*~~~****** 
FDJ0 , 
FIl30 31 EA VEcrss .1~nR t:EY 
F032 66 FE .W\)R TIMB 
F034 47 FE .WOR NNrlI 
F036 4A F3 .WOR NOf'EN 
F03B ill F2 .WOF( NCLOSE 
FD3A 0E F'J .~JOR NCHt:IH 
F03C 50 F2 .WOR HCI(QUT 
F03E 33 F3 .WOH NCLRCH 
F040 57 FI .WOR Ne.rism 
FD42 ell F1 • ~JOf< tlBSOIJT 
F044 ED F6 .WOf( N£TOF' 
FO/,6 3£ FI .Iwr~ tlGETIN 
F048 2F F3 .1401( NCLf,LL 
F04f'l 66 1'£ .~J@ TIrlB 
FOl,C A5 F'I .WOR NL()(.,[) 
FOl,E ED FS . wor~ N5AI)E 
F050 , 
FOS0 ,MENorn SIZE CIiECK .t. SET 
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LOC COOE LINE 

FD50 ; 
FD50 A9 00 L1208 LOA 11$00 ;ZERO LO MEM 
F052 A8 TAY ;START fH 00 
FD53 99 02 00 L1203 STA $0002,Y iZERO PAGE 
F056 99 00 02 STA BUF,Y ; USER BUFF ERS AND IJr)RS 
FD59 99 00 03 STA $0300,Y i SYSTEM SF'ACE & USER SPACE 
FD5C C8 INY 
FD5D D0 F4 BNE L1203 
F05F , 
F05F ;ALLOCATE TAF'E BUFfER 
F05F 
FD5F A2 3C LOX II<TBUFFR 
F061 A0 03 LOY II>TBUFFR 
F063 86 B2 STX TAPEl 
F065 84 B3 STY TAPE1+! 
FD67 i 
F067 ;SET TOP OF MEMORY 
F067 
F067 A8 TAY 
F068 A9 03 LOA 11$03 
F06A 85 C2 STA STAH 
FD6C E6 C2 L1210 INC STAH i SHIRT AT $0400 
F06E 81 C1 L1213 LOA (STAL>,Y ;STORE LOC 
FD70 AA TAX 
F071 A9 55 LOA 11$55 ;TEST 7.01010101 
f073 91 C1 STA (STAL> , Y 
1'075 D1 C1 CMF' (SfAL>, Y 
FD77 00 0F BNE L1212 i NOT RAM 
FD79 2A ROL f) ;TEST 7.10101010 
FD7A 91 C1 STA (STAL> , Y 
F07C 01 Cl CMF' (STAL>, Y 
FD7E D0 08 BN£ L1212 i NOT RAM 
FDB0 BA TXA ;RESTORE LOC 
FD81 91 C1 SlA (STAL>, Y 
FDB3 C8 INY 
F084 D0 E8 ("NE L1213 
FD86 F0 E4 eHl L1210 ; t)NI) AGA I N 
FD88 98 L1212 TYA ifOUNO TOF' OF MEM 
FOB 9 AA TAX 
FOSA A4 C2 LOY STAH 
Fli8C 18 ClC 
FDElD 20 20 FE JSR L991 i SET TOP OF MEM 
FD90 A9 08 LOA 11$08 
FD92 8D 82 02 SlA MEMSTR+1 ;SET ("OTTOM 
F095 A9 0'. LOA 11$0'. 
F097 80 88 02 STA IUSASE i SET SCREEN 
F09A 60 RTS 
F09B 6A FC .WOR WRTZ 
F090 CO Fe. .WOR WRTN 
FD9F 31 EA .WOR I(EY 
FOAl 2C F9 .WOH L1130 
FD{13 i 
fDA3 ; INITIM.ISE 110 OEVICES 
Ford , 
I'DrU A9 71' L1211 lOf) 11$:11' ;KILL IERH 
FDA!; ElD 0D DC SlA DlIC[( 
FOt,S 80 (,It) DO STA D2IW 
FDAB 8D 00 DC STA DHlF't. 
FDrlE f)'} 08 LOA 1/$08 
FD!',0 8D 0[ DC SlA DICRA 
FDfU 8D 0E DD STA [)2CR~) 
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LOC 

FD[>'6 
FOB9 
FDBe 
FDBE 
FDC1 
FOC4 
FOC7 
FDC8 
FOCB 
FOCO 
F000 
F002 
F005 
FODl 
F009 
FDDB 
FOOD 
FOE0 
FOE2 
FOE4 
FOE7 
FOE9 
FDEC 
FOEE 
FOF1 
FOF3 
FOFb 
FDF9 
FDF9 
FOF9 
FDF9 
FOF9 
FDF9 
FDF9 
FDF9 
FDF9 
FDF9 
FOFB 
FDFD 
FDFF 
FE00 
FE00 
FE00 
FE00 
FE00 
FE00 
FE00 
FE00 
FE00 
FE02 
FE0'. 
FE06 
FE07 
FE07 
F£09 
FE01'. 
FE00 
FE10 
FEll 
FE13 
FE16 

CODE 

80 0F DC 
80 0F DO 
A2 00 
BE 03 DC 
8E 03 DD 
BE 18 D4 
CA 
8E 02 DC 
A9 07 
8D 00 DO 
A9 3F 
8D 02 DO 
A9 E7 
85 01 
A9 2F 
85 00 
AD A6 02 
F0 0A 
A9 25 
80 04 DC 
A9 40 
4C F3 FD 
A9 95 
8D 04 DC 
A9 42 
80 05 DC 
4C bE FF 

85 B7 
86 BB 
84 BC 
60 

85 B8 
86 BA 
8'. [>,9 
60 

A5 1'.(1 
C9 02 
00 0D 
AD 97 02 
48 
A9 00 
HD 97 0~) 

68 

LINE 

~; I A Dl eRB 
STA D2CRB 
LOX IIS00 
STX DlDORE? 
STX D2DORB 
STX SIDREG+24 
OEX 
STX DIDORA 
LOA 11$07 
STA 020PA 
LDA IIS3F 
STA D20Df<A 
LDA IISE7 
STA $01 
LOA 1I$2F 
STA $00 

L1202 LI)A $02A6 
BEQ L1197 
LOA 11$25 
STA 01TAl. 
LOA IIS40 
JMP L1214 

L1197 LDA 11$95 
STA 01TAL 
LDA 11$42 

L1214 STA DlTAH 
JMP L1232 

, 

;KEYBOARO COLS OUTPUT 
;NO HS<!32 
;NO VOLUME 

;KEYBOARD ROWS INPUT 

;~~*~~*~*****~~**************~*********** 
;* SETNAM. 
:* THIS ROUTINE STORES THE FILENAME 
;* LENGTH AND THE POINTER TO THE NAME FROM 
;* .A(NAME LENGTH) AND .X, .Y FILE ADDRESS 
;* (LOW/HIGH). 
;~~***********************************~** 
, 
L1215 STA FNLEN 

STX FNf~OR 
STY FNAOR+l 
RTS 

, 
;****************~***********~*********** 
;* SETLFS. 
;* STOHE DEVICE NUMBER (.X), LOGICAL 
;* FILE NUMBER (.A), AND SECONDARY 
:* ADDRESS (.Y) FOR OPEN, LOAD, AND SAVE. 

; 
L12'.0 51 A LA 

STX FA 
STY Sf' 
RTS 

, 
L1239 LDA F (1 

eMF" 11$02 
BNE 11234 
LOll RSST,H 
PHA 
LDf' 11$00 
SUI RSSTAT 
PL~' 

;WHICH DEVICES TO READ 
; r;:~)-232'? 
-NO 
;YE!1, RS-232 UP 

;CLEAR R$-232 STATUS 



LOC CODE 

FEl7 
FEW 
FElA 
FElC 
FE1E 
FE20 
FE21 
FE2l 
FE24 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE25 
FE27 
FE2A 
FE2D 
FE30 
FE33 
FE34 
FE34 
FE34 
FE34 
FE34 
FE34 
FE34 
FE34 
FE34 
FE36 
FE39 
FE3C 
FE3F 
FE'.2 
FE43 
FE43 
FE4:~ 
FE'.3 
FE43 
FE'.3 
FE43 

6~ 
85 
A5 
05 
85 
60 

00 
60 

90 
AE 
AC 
8E 
8C 
60 

90 
AE 
AC 
8E 
BC 
60 

FU.3 78 

90 
90 
90 
90 

85 

06 
83 
84 
83 
84 

06 
81 
82 
81 
82 

02 

02 
02 
02 
02 

02 
02 
02 
02 

FE'.'. 6C 10 0:5 
FEI,7 1,8 

FE48 8A 
FE49 48 
FE4A 98 
FEI,B 1,8 
FE'.C A9 
FE4E BD 
FE5l AC 
FE54 30 
FE56 20 
FE59 00 
FE5!!. 6C 

7F 
0[) D[) 
00 DO 
1C 
02 FD 
03 
02 !)0 
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LINE 

rns 
L12313 BTA ~1BGFLG 

L123', LDfl STATUS 
L1217 ()HI~ STfHlJS 

STA fiTfiTUS 
RTS 

; 
L8S7 !:iTA TI MOUT 

RTS 
, 
;*********~******~******~***********~**** 
;* READ/SET TOP OF MEMORY. 
;* THIS ROUTINE IS USED TO READ OR SET 
;* THE TOP OF MEMORY POINTERS. TO REAO, 
;* THE CARRY SHOULD BE SET AND THE TOP 
;* OF MEMORY IS RETURNED IN .X(LO), 
;* .Y(HI). TO SET, CARRY SHOULD BE CLEAR 
;* AND .X HOLDS LO AND .Y HOLDS HI. 
;~************~************************** 
; 
L1237 BCC L991 ;C CLEAR, SET 
L1235 LOX MEMSIZ ;ELSE READ 

LOY MEMSIZ+l 
L991 STX MEMSIZ ;5ET 

SlY MEMSIZ+1 
RTS 

, 
;************************************~*** 
;* READ/SET BOTTOM OF MEMORY. 
;* THIS ROUTINE READS OR SETS THE 
;* BOTTOM OF MEMORY IN lHE SAME WAY AS 
;* THE READ/SET TOP OF MEMORY. 
;**************************************** 
; 
L1044 BCC L1236 

LOX MEMSm 
LOY MEMSIR-I1 

L1236 STX MEMSTR 
STY MEMSTR-I1 
RTS 
.END 
.LIB f(23 

, 

;C CLEAR SET 
;ELSE READ 

; SET 

;~~************~**~**************~******* 
;MNMI HAmlLER ROUTINE 

, 
NMI 

NNMI 

SEI 
JMF' (NMINV) 
F'IiA 
TXfl 
f'HA 
HA 
F'HA 
LDA H$7F 
STA 021CR 
L.D~ D2ICf< 
BMI L1220 
,J3r< Ll201 
BNE 1121El 
JMF' ($8002) 

; DISABLE IFW 

; Sf.lVE 6502 r~EGS 

;Rf.AL NMl? 
;NO 
;CHECK FOR 8ROri 
;NO 
;YE!) 
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LOC CODE LINE 

FE5E ; 
FE5E ;STOP KEY DOWN? 
FE5E ; 
FE5E 29 BC F6 L1218 JSR L1992 ; BUMP CLOCt{ 
FE61 20 E1 fF JSR L309 ; STOF' I(EY7 
FE6'e 00 0C SNE L1220 ;NO STOP KEY 
FE66 ; 
FE66 ;WHERE SYSTEM GOES ON SRK 
FE66 , 
FE66 20 15 FO TIMB JSR L1206 ;RESTORE SYSTEM INDIRECTS 
FE69 29 A3 FD JSR L1211 ;RESTORE BASIC I/O 
FE6C 20 18 E5 JSR L678 ;RESTORE e.ASIC SCREEN 
FE6F 6C 02 A0 JMP (SA002) ;BASIC WARM RESTART 
FEn , 
FEn ;HANDLE RS-232 NMI 
FEn ; 
FEn 98 L1220 TVA 
FE73 20 A1 02 AND $02A1 ;SHOW ONLY ENABLES 
FE76 AA TAX ;SAVE IN .X FOR LATER 
FEn 29 01 AND 1tS01 
FE79 F0 28 BEQ L1223 
FE7B AD 00 DO LOA 02DPA 
FE7E 29 FB AND UFB 
FE80 05 B5 or<A NXTBIT 
FE82 BD 00 DO aTA D2Df'A 
FEElS AD A1 02 LDA $02A1 
FEB8 Be 0D DO aTA D2ICR 
FEBB 8A TYA 
FEBC 29 12 AND "$1::> 
FEaE F0 00 BEQ L122'e 
FE90 2.9 02 AND 11$02 
FE92 F0 06 BEl~ 1.1219 
FE910 20 06 FE Jsr< L11'0? ;R:,-232 IN 
FE97 IoC 90 FE JMP L122'e 
FE9A 20 07 FF L1219 JSR L1225 ;RS-232 OUT 
FE9D 20 BB EE L122'e JSR I.El77 ; r<S-232 SEND 
FEA0 IoC S6 FE JMP L1229 ;EXIT NMI 
FEA3 ; 
FEA3 BA L1223 TXA 
FEM 29 02 AND "$02 
FEA6 F0 06 BHI L1222 
FEAB 20 06 FE J5R L11't7 ;RS-232 IN 
FEAB '.c f·6 FE .JMP L1229 ;Exn NMI 
FE(lE af-I L1222 rXA 
FEAF 29 10 MID 11$10 
FEe. 1 1'0 03 (!.EQ 1.1229 
FEB3 20 07 FF JSR L1225 ; RS ··232 OUT 
FEB6 (j() (i1 02 L1229 L[)(l $021\1 ;EXIT NIH, CLEAR 
FE139 8D 00 DO STti D2Icr< ; NMI FLt'G 
FEBC 68 U228 PUI ;RESTORE REfiISTERS 
FEBD A8 TtW 
FEBf .sa PLA 
FEBI' AA TtiX 
FEC0 (,8 PL.(. 
FEe; 1 '00 IHI 
FEC2 
FEC:~ ['.AUD RtHE TAE!·LE 
F[C2 
FEC~~ C1 27 .WOR $27C1 
FEC'. 3E 1A .WOR $lA3E 
FEC6 CC oJ 11 • WOl~ $l1C5 
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LaC CODE LINE 

fEe8 74 0E .WOR $0£74 
rECA EO 0C .WOR $0CEO 
fECC 45 06 .W@ $0645 
FECE F0 02 .WOR $02F0 
fE00 46 01 .WOR $0146 
FE02 B8 00 .WOR $00Ba 
fED4 71 00 .WOR $0071 
FED6 ; 
FED6 ;RS-232 IN 
FED6 ; 
FE06 AD 01 DO L1147 LOA 020F'B 
FE09 29 01 AND 11$01 
FEDB 85 A7 STA INBIT 
FEOO AD 06 DO LOA 02re.L 
fEE0 E9 lC S~.C UIC 
FEE2 60 99 02 ADC BAUOOf 
FEES 80 06 DO STA 02TBL 
FEEB AD 07 DO LOA 02TBH 
fEEl? 60 9A 02 ADe MUDOf"l 
FEEE aD 07 00 Sf A 02TBH 
fEF! A9 11 LOA 11$11 
FEF3 80 0F 00 STA 02CRB 
FEF6 AD A1 02 !.1M $02Al 
FEF9 80 00 DO STA 02lCH 
fEFC A9 FF LOA U$FF 
FEFE aD 06 DO SIA D2mL 
FF01 SO 07 Oil STA 1l2T[,·H 
FF04 4C 59 EF ,JMI'" LB93 lRECEIVE RS-232 
FF07 1 
FF07 lRS-232 OUT 
FF07 1 
FF07 /\0 95 02 L1225 LD/\ M26/\JB 
FF0A EIO 06 DO STA D2TBL 
FF00 AD 96 02 LOA M2MJIHl 
FF10 flO 07 DO STA D2T~.H 

FF13 A9 11 LOA 11$11 
FF15 80 0F DO filA 02CRB 
FF18 A9 12 LDA 11$12 
FFIA 40 Al 02 (OR $(~2Al 
FFID BD Al 02 STA $02Al 
FF20 A9 FF LD(1 U$FF 
FF22 00 06 DO STI) D2TBL 
1'1'25 BO 07 DO STrI D2TP..1i 
rF2B .)E 98 02 LDX BITNlJrl 
FF2B fl6 A8 STX BITCI 
FF20 60 RTB 
FF2E 1 
FF2E AA Ll226 Tf)X 
FF2F AD 96 02 LOA M26AJB+1 
FF32 2A ROL A 
1'1'33 A8 TAY 
FF3 /, OA TXA 
FF35 69 CO (;De II$C8 
FF37 aD 99 02 STA IMUDOF 
FF3A 9f1 TYA 
FF3P.. 6'J 00 I)DC 11$00 
FF3D BO 9A 02 SUI BfIUD(]F+1 
FF40 60 RTU 
FF 41 EA NOf" 
ff42 EA NOP 
FFt,3 .UID 
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LOC CODE LINE 

FF4J .L1B .:24 
FF43 ; 
FF43 ; INTERRUPT FROM TAPE 
FF43 ; 
Ff43 08 Lle41 PHP 
Ff44 68 F'LA 
ff45 29 EF AND H$EF ;CLEAR I?,REAt: FLAil 
FF47 48 F'liA 
Ff48 ; 
Ff48 ;IRQ INTERRUPT 
ff48 ; 
Ff48 48 F'ULS PHA ;SAVE REGISTERS 
ff49 8A TXA 
FF4A 48 f'HA 
fF4B 98 T'fA 
FF4C 48 PI·IA 
Ff4D BA TSX 
FF4E BO 04 .1 LOA BAD+4,X GET BREAI{ FLAG 
FF51 29 10 AND 11$10 SET? 
FF53 F0 03 BEQ L1131 NO 
ff55 6C 16 03 JMP (CBINV) YES 
Ff58 6C 14 03 L1131 JMF' (CINV) 
FF5B ; 
Ff~jB ; INITIALIZE VIC CHIP 
ff5B ; 
FF5B 20 18 E5 L1231 Jsr~ '-(,78 
FF5E AD 12 00 1.1205 '-Dt) VICf<EG+18 
FF61 00 FB e.NE L1205 
FF63 AD 19 00 LOA VICREI'it25 
FF66 29 01 AND 11$01 
FF68 80 A6 02 STA $02M 
FFi.B 4C DO FO .JMP L1202 
FF6E ; 
FF6E A9 81 L1232 LOA 11$81 
FF70 13D 00 DC aTA OllCR 
FF73 AD 0E DC LOA 01CRA 
FF76 29 B0 AND 11$80 
FF7B 09 11 ORA 11$11 
FF7A BD 0E DC STA 01CI,I'\ 
FF7D 4C 8E EE .JMF' UI43 
FF00 00 B I;: I( 
Hill .END 
FI'8l .LIB ~'25 
FrSl , 
FrOl ;JUMP TABLE FOR OPERATING SYSTEM ROUTINES 
FFIH 
FF£li 4C 5B FF .JMF' L12:H 
FF84 ',c 1'13 Ffi JMf-' L12l1 ; INITlfH_IZE I/O 
FFS7 '.c 50 F[) .Jrlf' L1208 : INIT SYSTEM CONSTANTS 
FF8ti ',C 1 ~j FD JMP U::!06 ;I(ERNAL RESET 
FFBD 4C HI I'D JMf' L1204 ; I(Ef(NtIL MOVE 
FF'10 ',C 18 fE L1216 JMI" L1:~38 ;FL.AD !;TMUf> 
FF93 ',c B9 ED .JMP 1..871 ; sum LISTEN sri 
H'/6 4C C7 EI) • .lMP U.ilJ0 ;f.ENli 'It,Ll; !;fi 
FF'/9 4C 25 FE. I ",0' .... "t.J .IMP L12:~7 i /tf:'(\()/!iE T fOP I1E 110W( 
Ff'9C ',C :1', FE L.-:o/0 JMI·' L10',', ;READ/hEl HnTTOri MEI'l 
FF9F 4C 87 E(, .J/1f·' L8U, RUID KEYBOMW 
1"'1'(12 ',C :11 FE .m!" L85/ nET TI11E()I.J'J 
FF(i5 ',C r 1 .. E[ JMP Ul6S fd,.cnVI: Ff,cm SERlfiL 
FF.iB ',C DD ED .m!" LU61 SEND TO SERIAL 
FF (lB ',C EF ED .JMF' Ul63 fiEND 'UNT (iL f, . 
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LOC CODE LINE 

FFAt: "C FE ED JMP L1006 ,SEND 'UNLl5TEN' 
FFB1 I,C 0C £0 JMP L966 ,SEND 'LISTEN' 
FFI?" 4C 09 ED JMP LB36 ,S(NO 'TAI.K' 
FFB7 I,C 07 FE 1.669 JMF' L1239 ,GET STATUS 
FFBA "C 00 FE L217 JMP L12"0 ,SET LA,FA,SA 
FFBD I,C F9 FO L641 JMP L1215 ,SET FNLEN,FNADR 
FFC0 6C 1A 03 L6',0 JMF' (IOF'EN) ,OPEN LOGICAL FILE 
FFC3 6C IC 03 L63B JMP (ICLOSE) ;CLOSE LOGICAL FILE 
FFC6 6C 1E 03 L639 JMP (ICHf:IN) ; OPEN CHMINEL IN 
FFC9 6C 20 03 L624 JrlF' ( ICf:OUT> ,OPEN CHANNEL OUT 
FFCC 6C 22 03 L671, JMP (ICLRCH) ;CLOSE I/O CHANNEL 
FFCF 6C 21, 03 L16 JMF' (IBASIN) ,INPUT FROM CHANNEL 
FFD2 6C 26 03 L622 .JMF' (IBSOUT) ,OUTPUT TO CHANNEL 
FF05 I,C 9E F4 L620 JMP L990 ;LOAD A FILE 
FFDB I,C DO F5 L628 JMP Li072 ;SAVE A FILE 
FFOB I,C E4 F6 L627 JMP L1244 ;SET TIME 
FFOE "C DO F6 L165 JMP L1096 ,READ TIME 
FFE1 6C 28 03 L309 JMP (ISTOP) ,SCAN STOP HEY 
FFE4 6C 2A 03 L115 JMP ( IGETIN) ;GET CHAR FROM Q 
FFE7 6C 2C 03 L625 JMP ( ICI-ALL> ,CLOSE ALL FILES 
FFEA 4C 9B F6 L71 JMP L107B ,INCREMENT CLOCf: 
FHD I,C 05 E5 .IMP L124B ,GET SCREEN SIZE 
FFF0 4C 011 E5 L80B JMP L1246 ;READ/SET ROW/COLUMN 
FFF3 I,C 00 E5 L192 JMF' L676 ,GET 110 /!.A5£ 
FFF6 52 .8YT $52,$52,$42,$59 
FFF7 52 
FFFB "2 
FFF9 59 
FFFA 1,3 FE .WoR NMI 
FFFC E2 FC .WoR STilRT ,COLD START INDIRECT 
FFFE 1,8 FF .WOR PULS ,INTERRUPT HANDLER 
0000 .ENo 
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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. 

S'(MBOl. VAl.UE 
ABS B(;58 ADRAYl 0003 ADRAY2 0005 ARG£XF' 0069 
ARmlO 00bt' ARIJSGN 00bE ARISGN 00bF ARYTAB 002F 
ASC B78B ATN £30£ (-\UTODN 0292 f,(-\D 0100 
e,t)STMP 00'.B BASZF'T 00FF BAUDOF 0299 BOF 0002 
BOFH 0004 BITCI 00AS I!.I TNUM 0298 BITS 0068 
BITTS 00B4 BLF 0001 BLNCT 00CD BLNON 00CF 
BLNSW 00CC BLUE 0006· IHiOlJR 0095 BSOURl 00M 
BUF 0200 BUFPT 00M BUFSZ 00C0 C3F'0 0094 
CASl 00C0 CSINV 0316 CBMCOL 08OO CBI1SCN O400 
CHf'lRAC 0007 CHI( e,6EC CHRGET 0073 CHRGOT 0VJ79 
CINV 0314 CI(ERR 0020 CLOSE EIC7 CLr~ A65E 
cm'o 00B0 CNTON 00A5 COl.O [;5'1', COLM DC00 
COLOR 0286 COL T(,S EBDA COMF' B016 CONT (i857 
CuNTRi. EC7a cos £264 COlJNT 00t)5 COUNTB 000B 
CR 0('0D CRSW 000O CURl. IN 0039 DICRA 0[0£ 
OICH)?' De0F DlDDRA OC02 OlODRB OC0J LHDPt) DC00 
D 1 Df'S DC01 DIICf( DC0[) 011008 OC0C fHUd! OC0S 
01 TIll. OC04 DlTHH DC07 OlTBL I)C06 IH TlJO! ))C00 
OlTO[)2 OC09 DU003 [)C0(-\ Dll0D/, OC0B D2CR(l ()()0£ 
02CI()?' D00F f):mor<A OD02 020DRB 1)1)03 02Dh) ))1)00 
D20F'B DOtH [)2ICI~ OD0D [)2IODB J)[)0C D2TAH D005 
D2Hli. OD0 l , Ii 2'1 BH OD07 I);~ml. Dfi0,'; DnOOl DIHH1 
D2TOD2 DD09 D2T()D~~ D00(, [)2TO[)4 [)00B [hn.) (10D7 
D.yj LIN 003F DflTF'TJ( 00 /.1 IUlTSCN 000F DEI' r~,:~[!.] 
DE l.{-\ Y 02fiC OFUN 0099 DFL Hl 009(1 OlFF 0085 
DiM P',081 1)111FLG 000C DI'SW ~)0(/C I:.r'tII 00t,F 
Ef1L 00AE' EMl. £~~88 [NI>CHR 000B EDT 0005 
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SYMBOL VALUE 
FA 00BA FACEXf' 0061 FACHO 0062 F {;COV 0070 
Ft'\CSGN 0066 FAND AFE9 FAr 0263 FBUFF'T 0071 
FIRT 00A4 FNADR 00BB FNLEN 00B7 FOR (;7 .. 2 
FORF'NT 0049 FRE B:170 F[,U(ZP 00FB f I~EPSC 0035 
FRflOf' 0033 FSBU( 01i\?E FlO! BIM GAf,BFL 0NW 
GDBLN 00C[ GDCOl 0287 GET AB7B GDSUB AB8:! 
HIBASE 0288 IBASIN 0324 IBSOUT 0326 ICHI(IN 031E 
ICf(OUT 0320 ICLALl 032C ICLOSE 031C IClRCH 0:122 
IF A928 IGflIN 032A ILOAO 0330 INBIT 00A7 
INDEX 0022 INOX 00C8 INITNM E5A8 INPFlG 0011 
I Nf'F'TR 0043 INF'RMT 0013 INPUT ABBF INPUTH ABA5 
INSf\! 0008 INTFLG 000£ IOPEN 0:51 A H,QTMf' 0:~9F 

ISAVE 0332 ISHlf' 0328 I(EY EA31 I(EYO 0277 
I(EYLOG 028F f(EYTAB 001'5 f(OUNT 0288 L0 AJ8A 
L1 A3B8 1.10 A'.37 1.100 BC2F L1000 F30F 
L1001 F33C L1002 F31F L1003 F3'.J L1004 EE03 
L1005 F351 L1006 EOFE L1007 1'359 L1008 1'362 
L1009 1'701 L101 AE'.3 L10I0 F3B'. L1011 FIJI'£: 
L1012 F304 L1013 F38B 1.101 .. F3F6 1.1015 F:~93 
L1016 F40F L1017 F3AC L1018 F7:~9 L10I9 F:"5C2 
L102 A7CE L1020 HIlE L1021 F305 L1022 F5Cl 
L1023 F3B8 L1024 F7F7 Ll025 F3D1 Ll026 F/07 
Ll027 F74B L1028 F3AF L1029 F841 L103 (;80B 
L1030 F303 L1031 F3FC L1032 F409 U033 F406 
L1034 F657 L1035 F'.3A L1036 F410 L1037 EF54 
L1038 F45C L1039 F '.'.0 L10 .. A7El L1040 F'.46 
L1041 FF43 L10'.2 F474 L1043 F47D L1044 FE34 
L1045 F/.SF L1046 F4B2 L1047 F539 l10'.8 F',f0 
L10'.9 F713 L10S A854 L1050 F533 L1051 F I.F:~ 
L1052 F5DA L1053 F51C L.105'. F 63f) L105~j F~)01 

L1056 F51E Ll057 F524 Li058 F~i30 1.1059 F~)AE 
L106 A7EF Ll060 F541 L1061 F549 U062 F~jAF 
L1063 F550 L1064 f!i"C L1065 F57D L1066 F5!i6 
L1067 F5A9 L1068 1'579 L1069 F06'. Ll01 1)7BE 
L1070 F502 L1071 F501 Ll072 F5DD L1073 F12F 
L10}4 1'605 1.1075 F5F4 L1076 F65F L.1071 F 62', 
L1078 Fb9B 1.1079 Ff!.97 L108 A82C L1080 FeD£?, 
L10B1 F642 L10B2 F63F U083 FeEl L 108 •• F633 
L1085 F659 L1086 F676 1.1087 F68F Ll080 F68D 
L1089 F86B L109 AB07 L1090 F6BE L1091 F~)C7 
1.1092 F6BC L1093 F6CC L109'. F6DC L1095 F60{; 
L10'16 F61)D U09} F6FB U098 Fnc L10'19 1'76,) 
L11 A'.35 U10 A810 L.1100 F}~i7 1.1101 F769 
L1102 F76:' U103 E'.[2 U104 F71)0 Li10!) F / A:'i 
L1106 F7CF U107 F7B7 L1100 F7EA L1109 F06E 
Ul1 AF0D L1110 FIl0D L 1111 F80C Llll:! F1l0!'. 
1.1113 1'836 Ul14 FB38 U115 FElOC L1116 FB2E 
lllll 1'821 U11B FBl5 Ll119 F8B~'j L112 AB0F 
L1120 FOEl L1121 FCCA L1122 FBM l1123 FflBE 
1.1124 F8B} L112!) FflD0 L1126 F8E2 Li1:.:!7 FCB6 
L1128 F8FE L1129 F92A 1.113 ABBC Ll130 F'l2C 
L1L11 FF50 U132 F969 L113,3 F9BC L1LVt F'iBB 
L1135 F(170 L1136 F9BB L1137 F997 L1138 F'i'99 
L1139 F993 Ll1', AB2B U140 FfU8 Ll1'.l F9AC 
Ll1'.2 F9DE L 11 ',3 F ')[):i L 114'. F9C9 L11 .. 5 FA10 
L11'.6 f8F7 Lll1.7 F(1)6 Lll'tl3 F'IF7 l.11',9 F9E0 
L115 FFE4 L1150 F9D2 1.1151 I'MI' Lil ~i2 F (,','. 
Lil ~J:\ rl)53 Lll~i" F (If, 0 U155 F A~C,/) Ul~:;b hi8!> 
1..1157 F(;A3 1.1158 F ('18(\ l.11:59 I' (,BD L 11 t) Ml49 
L1160 FACE L1161 FM?,,) Ll162 FAA') Ul6:! F(IC0 
L1164 FA06 L1165 FB5C L1166 F(;EB Li1,,7 FI),1.A 



210 The Commodore 64 ROMs Revealed 

SYMBOL VALUE 
L11t.8 FB2F L1169 FB08 L117 AS7D L1170 FB43 
L1l71 Fr.,311 L1172 F(!.I,O Lll73 FB:B L117', f r~.8E 
Ll175 Fe·68 L1176 FB72 Ll177 FB8£>. L1178 FBe.l 
U179 FC0C L118 A8',r.. L1180 FE-F0 Ll181 FBCO 
L11B2 FC5E L1183 fC09 L1184 FBfiF 1.1185 fBAD 
LlliM fC16 L1187 Fe54 Ul88 FC3F L118'J FC30 
L119 A862 L1190 FC4E 1.1191 FBE3 L1192 FC93 

,Ll193 fCDl L11?4 Fe57 U195 FeBD L1196 FC2C 
L1197 fOEC 1.1198 Fee·8 L1199 FCEF 1.12 A416 
L120 A474 Ll200 f004 L1201 FD02 Ll202 FDDD 
Ll203 1'053 L1204 F01A L1205 FF5E Ll206 1'015 
Ll207 fD0f L1208 FD50 L1209 FD27 L121 AB70 
Ll210 f06C L1211 fOA3 L1212 f08B Ll213 F06E 
L12l4 FOF3 Ll215 FOF9 L1216 FF'i0 L1217 FEle 
L121B fE5E L1219 FHA L122 AB97 1.1220 fE72 
L1221 E544 L1222 FEAE L1223 FEI'3 L122', fE9D 
Ll225 ff07 Ll226 FF2E L1227 EEC8 U22B fEBC 
Ll229 fEB6 L123 1\663 L1230 EF6D L1231 FF5B 
Ll232 ff6E Ll233 1'020 L1234 FEIA 1.1235 1'£27 
L1236 fE3C L1237 fE25 l.1238 FE18 U239 fE07 
Ll24 ABA0 Ll240 FE00 1.1241 f4AF Ll242 F~)Fl 

L12',3 F6fA L1244 F6E4 L1245 F6A7 Ll246 E~)01' 
L1247 E513 L124B E505 1.125 A911 Ll26 ABC0 
L127 ABOl L128 A8EO L12'} A8£3 L13 A',21 
L130 A8FS L131 A906 L132 A937 L133 A919 
L134 ADM L135 A940 L136 A9',8 L137 IW05 
L13B A953 L139 B7Al LH B52A L140 A95F 
Ll41 ABEB L142 A'i6A L143 A00'. L14'. A<J6B 
L145 A957 1.146 A9A5 1.147 M9F L14B B090 
L1'.9 A096 L15 11',3', L150 A9DA US1 A9D9 
L152 8C23 L153 81CC 1.154 BB04 L1S5 M3D 
L156 B6AA L157 AA27 L158 AA24 L159 Br)ED 
L16 FFCF L160 BC0F 1.161 MID L162 BM8 
1.163 AA07 1.164 BCAF L165 FFD£ L166 AA2C 
L167 B24A L16B BD91 L169 M52 1.17 AAES 
L170 IIA'.B L171 I)A68 U72 A,)86 L173 B'i!D 
L174 8688 1.175 B6EB 1.176 AA90 1.177 fiE).B7 
L170 ,'A9A L179 EI1E U8 AB'.7 1.180 M'lA:~ 

L181 AB28 L182 MEB LlB3 fiB0E 1.18'. MEE 
U85 AB19 L186 M'l9D UB7 BDDF L188 ~J.8D 
L189 Ae.l.2 Lt9 AE-4D L190 AAA0 1.191 (iAE7 
U'i2 FFF3 U'13 IViFO Ll 'I', AB0F 1.195 B~/9E 

US'6 AI:'·62 L197 AB10 1.19B {lBIE 1.199 MCA 
L2 rl:~H0 L20 A'.69 L2tl0 lien '-201 AB3B 
L202 {iB'.:', L203 E112 1.20'. (.IB6B L205 M).~)B 

L:~"'6 AB5F 1.207 AB'12 l.20B B,"i{)[ L:)0'J Al~.B5 

1.21 A68D L210 E12<\ L211 M:15 L212 ABCE 
L213 ABD6 L21', A[C6 L:!15 {)C03 1.216 {)[>'F9 
1.217 FFBfl 1.218 AUFI!. 1.219 AC0F 1.22 (iB21 
L2::0 A~.EA 1.221 ,)C0D L222 ACb~) LnJ AL41i 
L22<\ E194 1 ,)')<: ........ } (jf:~j 1 L226 (ieD1 1.227 t,C'.1) 
L2::-!1l AC91 L229 AC71 L23 {)',80 L:~30 {,(;n 

L231 AC7D L232 ACB9 L233 E?.Io97 L23'. B7EB 
L~!3~) A'iElj 1.236 r)C9D L2.3/ 11.CI"' .,' L:!3B {1'ID6 
1.239 r)CBB L24 BDCD 1.240 (,B~)7 1.2<\1 M:EA 
L2',2 AEFF L2'.3 AC'.1 L2 /,'. ACDF L2't5 A1)3~j 

L246 ACFE'. L21,7 (iD24 1.248 f.\!)27 LU.SI MU2 
L ~~ ~.:; [-T99 L2~j0 AD!5 [251 1?B6Ii L '")1::') 

.: . .J_ l?(;'n 
1.253 (iD8A 1 ')C' • .. _.J'j AD78 l r)c"ct 

.... "J.J i,D99 1.256 fI[)9E 
L:!~l I)D'l7 L:;~)8 I) [) 1)9 L2:W AUlA 1.26 A~)62 

L260 ADEO 1.261 (iE33 L262 (iDD7 L263 AEl1 



Symbol Table 211 

SYMP·OL VALUE 
L26'. AE5B L265 ADF0 L266 B65D L267 A[6I. 
L268 1IE30 L269 flU0 L27 {\I.ge L;!70 IIL50 
L271 AE80 L272 AE19 L273 IIDF9 L274 ADFII 
L275 AE38 L276 IIOB8 L277 IIE83 L27B A£:66 
L279 A£9A L28 MD7 L280 IHIC L281 AEAD 
L282 "F5C l.203 AE['.D L2B4 liE 92 L285 AF0F 
L286 AE8F L2B7 IIE[3 L288 AECC L289 II[[A 
L29 1'1582 L290 IIF I'. L291 ['.3f)2 L292 AEF1 
L293 1?J.lS L294 AEF7 L295 AFDI L296 AEFD 
L297 IIE07 L298 IIF2B L299 IIF6E U f)~3e. 7 
L30 A7ED L300 AF27 L301 AFSD L302 AF<J2 
L303 BE6A L30'. ~,1,75 L305 AF84 L306 AFf)7 
L307 AFA0 L30S Be5B L309 FFEI L31 1'1971 
L310 BC'.4 L311 I\FD6 L312 A090 L313 B02E 
L314 I?·BFE L315 B056 L316 BC5D L317 B066 
L318 B6D5 L319 ['.0513 L32 M17 U20 Ben 
L321 B07B L322 B061 L323 B07E L32'. 1.'.092 
L325 1?08B L326 B011F L327 H0B0 U28 B0C', 
L329 1?o0BA L33 1I~)0S L330 B0D', L331 1.'.0 DB 
L332 1.'.0[7 L333 P-,09F L.33', B0EF L335 BIDB 
L336 1?o109 L337 B123 L338 ['.113 L339 BIOF 
L34 {\I.DF L340 1.'.0FB L341 B0Fl L~5't2 BllD 
L343 B138 L344 B143 L345 Bl28 U46 B159 
L347 1.'.13B L348 P-,185 L349 BI9', US A',ED 
L350 BIB2 L351 BICE L352 1.'.1DI L353 BIP..8 
L354 1.'.21C L355 AEFA U56 P-,237 L357 B~~ 1', 
L358 B245 L359 B261 1-36 11660 U60 Bns 
L361 B2'.0 L362 131M L363 B2',D L:I6', B2F2 
L365 1.'.27D L366 B286 U67 B2B9 L368 B35~'j 

L369 B296 L37 1\53C L370 P-,:10E L371 B2CB 
L372 B2EII L373 B2CD L~7'1 B3',C L37~) 1.'.30F 
L376 B:10B L377 IB20 L378 B331 L379 P..:\0B 
U8 A~j22 UB0 B337 UBI B34B U82 B3~,F 
L383 B384 L38'. P-'~378 L385 B:191 L:IB6 p.e /, <) 

L3B7 B3F4 L388 1.'.I,6F L389 B09C U9 A3[>.F 
L390 1.'.3El L391 P-",',9 L392 BBFC L:193 13',4F 
L394 BDE7 L395 1.',1. F (, L396 IVtA9 1.397 B4M 
L39B B4M L399 [,,1,B5 L4 1\:11'14 l.',0 A::i21\ 
L400 1.'.4BF L401 B4CA l./,02 B',D2 L403 l'.6£lC 
L',0', B4F4 l-'105 j!.::i0B L',06 £1,526 l.l,07 B:j16 
L408 1'.1.05 l.l.09 P..~j01 L',l 1'1560 l.'110 P"5~.i9 
L411 B50C l't12 e:5',D l. 41:5 B5t>6 lJll', B::i6E 
L415 B5C7 L/d6 B561 L417 B5AE l.lt 1 B B6~D 
L',19 £1,572 L',2 A~j5F L'.20 135[>,0 l-',21 B5BD 
L422 B57D 1'123 B5BO L424 B601 L425 1'.5E6 
L',26 e5F6 1',:~7 [>,606 L',28 A:mc L',:!? r.. ~'j If It 
1 .. 43 A5',4 lid 0 1'.67(1 lA 31 E~.690 L432 ADI?[>' 
L't33 B6A2 L',34 £1,699 L',35 MA3 L',36 P.nDB 
L437 M06 L438 ('.706 l .. 439 B7B~) l.lt4 El18 
L4',0 B',87 L',',1 13782 l.lI',2 B70D L'I',3 B7',O 
L'.4', 1.'.70C (445 [>,761 L"46 B79B L',',7 B70[ 
L4',8 1,'.725 L','.9 1?798 l.'t5 1'1579 L',50 B3f)6 
L451 1.'.6A6 1-452 BH'.F L453 B7CD L454 BSF9 
L455 [>.![2 L',~j6 B8:IC I- '·57 B!F1 L.',58 ('.11'00 
L',59 1?7F7 l.'1 t, (,576 l-'o60 1'08',8 L'\61 Bf.IB7 
1'162 (?H6F L',63 1Y1A6 L"6', P..BAF L'16~i 13D77 
L466 B849 1./,67 1'0097 l.',60 1'001'13 l.',69 BBb7 
l.',7 A',3A l.'t"/0 B'1Bf) l',! J. B910 li,l2 "'BD2 
l',73 BBOB L47'. B94[) L475 1'0936 l.'.76 ('.8F7 
l.477 [>.9:18 l-'178 W129 l-'179 IW',7 L I,ll /\AD! 
v.Be B9B3 L'ta1 l?87E L',82 B999 L"B3 B9EA 



212 The Commodore 64 ROMs Revealed 

SYMBOL VALUE 
L484 B9B0 1.485 e.9AC 1."86 B')F't 1.1,87 f',r\28 
l'.8H BB12 l'.89 Bn53 l.'.9 A5M L'.90 1::059 
L491 BA59 L492 e·ABC L'.93 BI)!',9 L'i94 BA5E 
L495 BA61 L496 Be-A2 L"97 IW85 L'.98 BASP.. 
L499 e.A7D 1.5 A412 1.50 A50C L500 BADF 
L501 f!.ACF L502 BAE2 l.50:1 BAD'. l.50'. BOFE 
L505 f!.AFE L506 BB93 L~j07 BB29 L~)0El BB8F 
L509 BB"C L51 A5BE L:;10 BI?.I.F L511 BB7E 
Ltj12 BB8A L513 BB7A l.~j14 BB3F L515 BB:W 
L516 e.C0C L517 BCIA L518 BCIB L519 e.'J7D 
L52 A5F5 L520 B946 1.521 BC3C L522 B8D7 
L523 BC31 L52" BC98 L525 BCBB L526 BC9B 
L527 BC38 L528 BCF2 l.529 BC£?A L53 A5AC 
L530 B96F L531 Bcec L532 BCF3 L53:l 1:.006 
L534 B00F L535 BD0A 1.536 (?D0D L537 BD2( 
L538 BD71 L539 e.D47 L54 1'5B6 L5'.0 BIH9 
L541 BD35 L542 BD30 L543 BD33 L544 BD41 
L:)I.5 BDA0 L546 BD52 L547 B067 L5'.8 BD62 
L549 BB07 L55 A5B8 L550 B05B L:;51 BOM 
L552 BFBE L553 e·D7E L554 BDAE L555 BDC2 
L556 BODO L557 BC4F 1.558 BDF8 L559 B(00 
L56 A5F9 L560 BF07 L561 BE09 L562 BE0!!. 
L563 BA30 L564 BE47 L565 BE2F 1.566 B(28 
L567 BE32 L568 BE21 l.569 BE16 L57 MU 
L570 B850 L571 BE48 1.572 BE53 1.:;73 BE64 
L574 BE68 L.575 BE66 L576 BE90 L!577 I?EBE 
L578 BE97 L579 BEB2 L5B (i50E L580 BEC4 
L5nl BEC6 L51)2 BE03 L583 I?EE3 L~j8" BF0C 
L585 BEEF L586 BF0" 1.:)B7 BFEl4 L5BB BFFD 
L589 BF'JE L59 1'5E5 L::;90 B8FB L!":i91 Bf' I?.I, 
L592 BCE9 L593 I?C02 1.59" B9Fl L~)95 BFE[) 
L596 E000 L597 BC2B 1.598 E00B l.~j99 BU1 
L6 A3FB L60 A5EE 1.600 [01E 1.601 BADA 
L602 [00E l.603 E0',:! L60'. B062 l.b0~j E050 
L606 BrIe'. 1.607 BBD0 L608 E06C L('09 B£?CA 
L61 .'\609 l.610 £0/0 L611 E0BE Lb12 £07D 
L613 E0E3 L61'. E0D3 L616 E0F6 1.617 [1039 
L618 ,'677 L619 f10C l.62 ()5e7 L620 FFD~j 
L621 E104 L6~2 FF()~ 1.623 E4g6 L624 FFC9 
Lb:'~5 FFE7 L626 [200 l.627 FFGB Lb2B FFDB 
L6~'9 [104 L63 A5C9 L630 [19E L631 E 1 f.l1 
L6:1~~ E 1 'i!'i L633 ElB5 Lb:H U()1 1..635 rl~j33 

L636 A67A L637 £23F l..638 FFC3 L639 F1-C6 
L6t, 1'6t, 1 L640 FFC0 1..6'.1 FFBD Lb"2 E~~00 
L643 E26e. L6'.I, E206 L6'.5 E211 L6"6 E20E 
L6',7 E219 l.6',8 E25} LM9 BB0F l.6~j Ab't'l 
L650 E2A0 L651 E2AD Lt.52 E20C I.b5:~ E:",'[) 
L6~j', E0F9 Lb~)5 £':516 L656 U24 L657 E:53/ 
L658 U30 L659 E386 1.t.6 (,63} 1.1,60 E3(.2 
L661 A'. :5t. L662 E'.55 l.663 EJE2 L66'. E',53 
l.665 [311.9 Lilt,6 E3BF L667 E3AB U.68 E'.::1 
L6b9 FFB7 L6/ A6',1l L670 FF'i'C L671 E'.22 
L672 A6~j9 1.673 E "liD 1.<'>7'. FFce I. 67zj E'.Dr, 
L676 £500 L6/7 E4EB L670 edH 1.67') E~J70 
L('8 r,62E L6B0 E:'jAf.\ L681 [:j60 1.682 [C:-c-c:-

" .. J.J ... ) 

L611:3 [M} L684 E~:;b6 L68~j E~jBD L6B6 E:J}C 
l.687 E5A0 LMl8 E:'j97 L689 E~j6e 1.1>9 AoA" 
L6<J0 E~:;I!.4 L.'.;'/1 E~5CJ~t l. /j '):~ E"/21) L("J.l G,,[} 
L694 E5F3 L695 [MC 1.696 E5f~.9 Lt;97 [6'36 
L690 E!':iFE l.699 E5t:D k7 f':IEfi L70 {),,!;!. 
L700 E632 1.701 E60F L/0:~ [6';(, l./03 EMt, 



Symbol Table 213 

SYMBOL VALUE 
LN4 E66F L705 £650 L706 [654 1.707 E65D 
L708 [690 L709 [602 L71 FFEA L710 £-'>72 
L7l1 E674 L712 E68'. L713 E691 1.714 E69F 
L715 EM8 L716 E6CD L717 £6B6 L718 £OBl 
L719 E701 L72 AB27 Ll20 E700 1.721 E6DA 
un [981 L7:!3 [6ED L724 £SF6 L/25 [6F7 
L726 E9FF L727 EB80 L728 E716 Ln'7 E6B0 
L7:1 A6Be. L730 E731 L731 [7DC L/32 [730 
L733 E8A1 L734 E74C Ll35 E73F L736 E745 
L737 E697 L738 [759 L739 E699 Ll4 MC9 
L740 E785 L741 E762 L7'.2 E70~. L7'.3 [77[ 
L74'. £SA5 L7'.5 EAse L7'.6 E773 L747 [7CE 
L748 E78B L749 E792 L75 A6E6 1750 (7AB 
L751 E7ce L752 [7tiD L753 E7D'. L75'. E7M 
U55 E7eB L756 E7G8 L757 E8CD L758 (C'.F 
L759 E7£3 L76 ti717 L760 f7EA L761 £693 
L762 E7FE L763 E832 L764 £820 L765 £805 
L766 £80A L767 E829 L768 E967 L769 £02 .... 
L77 A832 L770 E847 L771 E854 L772 £874 
L773 £S4C L7/'. E86'. Ln5 ES71 Li'76 [B6t) 
L777 E87C L778 E540 L779 EC58 L78 ME8 
L7H0 £891 L781 E888 L782 [8133 L/83 £8B0 
L7£l4 E£lCA L785 £8C2 L786 (8CB L787 ££lEA 
L7S8 (8D6 L789 £918 L79 A6EF L790 £9D4 
L791 E913 L792 E9'.D L793 E922 L79'. (OFF 
L795 £958 L796 E9~j6 L797 E98F Li'98 E9AB 
L799 E9A6 UI A3F3 UI0 BOOA Ul00 £9CS 
U101 E9BF L8132 £9BA L803 £965 UJ04 E9F0 
L805 £9E0 L806 £4£0 LEl07 £A13 L80S FFF0 
L809 £A71 LSI A714 L810 EMI LOll Eti24 
L812 EA79 L813 E(17B U114 £(187 L815 £MS 
L816 £B0D UJ17 EAB3 L818 Er)DC UH9 £ACe. 
LB2 A72C L£l20 ((ICC UI21 £AE0 UI22 EAe9 
L823 EMe. L824 EAFe LIl25 EB42 L026 EBI/ 
L827 H.64 L828 EB26 UI29 E~.6B I.B3 £391 
Lfn~ £C44 L831 EB76 LB32 EAF0 UlJ3 EC5B 
L834 EC69 L835 Ee72 L836 E009 Ul37 EC5E 
L8:i8 F0M L839 ED2E L84 A/013 LlJ40 E[i50 
LB'tl EU.0 UI'.2 E036 L843 EE8E UI44 £E97 
U3't5 EEI!.6 L8'16 EEI!.;-S L047 ED!?0 LfJltO £066 
L8'.9 £055 L85 A753 Ul50 ED~jA L851 ED7A 
L8~j2 £DB2 L8~d ED7D L85'. EEM L05:,) ED9F 
L856 EOAO L857 FE21 L058 EE06 L059 EO'.0 
L86 A7:l7 L860 mC7 L061 EDDD L06:! £DEB 
L863 EClEF L864 ED20 I.fl65 EE13 Ul66 [E20 
Ul67 EH7 L86S EE3E LB69 H::")I\ L07 A72F 
L070 £E56 Ul71 EOe.9 I. Ell::! EE30 I.B73 EE67 
L074 [EB0 L875 E£85 LI176 EE09 Llj7/ EEBI~. 
L878 EF13 L879 (F06 L08 A6F3 Lfl80 [ED1 
LB81 EEE6 L882 EEF6 L8S:! EF00 LBB4 EEFe 
LB85 EEF2 L006 [ED7 Lfl8l EEE7 LEl80 EF2E 
LBB9 EF31 L89 A9C2 L090 EF:l9 L091 EF3B 
L092 EF58 LB93 EF59 L894 EF97 LEl95 EFr.9 
LB96 EF7E L8'77 EFEi L098 EF6E L899 EF4A 
L9 A3EC L90 (dnF 1.900 EF90 L901 EFCO 
L9132 EFe5 L903 EFB1 L'10'. EF70 L'/0~) EFCt~ 
1.906 EFDB L907 EFD0 L908 F01'. L909 F012 
L91 Al'/F L910 EFF'I L911 1'000 L912 F00D 
L913 F04G L91'. F017 L915 F0'.D 1.916 F084 
L917 F086 L918 F070 1.919 F077 L'12 A'.~O 
L920 F07D L921 F0A'. L922 F12B 1.923 F0BB 



214 The Commodore 64 ROMs Revealed 

SYI'lBOL VALUE 
L924 F14A L9:!5 FUC 1..'126 Fl',E L?27 F166 
L92B F.l73 L'129 F09!: l..9:S {)909 L930 [('3() 
L931 F18D L93:! F1B1 L933 F1D5 L 93', F 1 t'\9 
L9:15 F 1 '79 L9:16 f· 1 'ib L937 F 1 ',:s L'·no FB17 
L939 FIAD L9', AFt'8 1.'1',0 FB4A L 9't! Flt·5 
L942 FIBB L9',3 EEIB L944 F155 L9',5 F lI~J, 
L946 FiB:S L9',7 FID!? 1.948 FlOD L9',9 [DE6 
L'i'5 ADBF L9:;0 I" 216 L951 FIF!: L'j>~j2 F867 
L953 F207 L95', F208 L955 F028 L956 FIFD 
L957 F314 L958 F22A L959 F 70', L96 AD8D 
1960 F32E 1961 F237 L962 F2',5 L963 F233 
L964 F062 L965 F70D L966 ED0C L967 F:~48 
L968 EDD6 L969 F258 L97 I'lE~i8 L970 EDCC 
1971 F70A L972 F25F L973 F26F L'774 F710 
L975 F279 L976 F286 L977 1'275 L978 EFF2 
L979 F262 L98 BBC7 L980 E011 L981 1"289 
L982 F298 L983 EDBE L984 F:H6 L985 F2P.·A 
L986 F2F2 L987 F2F1 L988 F2£0 1989 n0D 
L99 A7AE L990 F49E L991 FE2D L992 F2BF 
L993 F2C8 L99', 1'403 L995 1'707 L996 F1F8 
1997 F2EE L998 F781 L999 F65', UI 001'.8 
LASTf'T 0017 LAT 0259 LBERR 0008 LDTBI 0009 
LDTND 0098 LEFT 1'.700 LEN B77C LINNlJM 0014 
LINTMF' 00F2 LIST A69C LLEN 0028 LLEN2 0050 
LNMX 0005 LOAD E168 l.STF· 00CA LSTSHF 028£ 
LSTX 00C5 LSXF' 00C9 l.TI'.LUE 000E M26{)JP.. 0295 
M26CDR 0294 M26CTR 0~)93 MIIXCIiR 0050 MEMSIZ 0283 
MEMSTR 0281 MEMTOF' 0037 M£MUSS 00C3 MID B737 
MODE 0291 1100£1 EB81 MODE2 EBC2 MODE3 EC03 
MSl F0BD MS10 F106 MUll F10E MS11 FJ.20 
MS18 F127 MS21 F116 MS5 F0C9 MS6 F0D', 
MS7 F0D8 MS8 F0EB MSGFLG 0090 MYCH 00BF 
NBASIN 1'157 NI'.50UT FICA NCHf(IN F20E NCf:DUT F250 
NCl.ALL F32F NCl.OSE 1'291 NCLRCH F333 NDX 00C6 
NEW A642 NEXT ADIE NGETIN F13E NUNES 0019 
NLO()O F',A5 NMI F£43 NMINV 0318 NflIF'AN £39A 
NNMI FE47 NOPEN F34A NOT (lED', NSAVE F5ED 
NS10F' F6ED NWRAP 0002 NXTI'.IT 00P..!) OCHAR 00~·0 
OLDI Ii, 0031'. OLDTXT 003D ON 119',1'. OPEN EIBE 
Of, Ar:E6 F'CNTR 00A3 PEFI( 1'.800 F'LF 0003 
F'NT 00Dl F'NTR 00D3 P()f(E B824 F'OS P..39E 
POWER BF78 PRINHI M8e PfW 00B6 HOY 009B 
PTRl 009E F'TfO 009F PULS FF4B OTSW 00D4 
R2D2 00A3 RDFLl3 00M READ AC06 r,EM A93B 
RER 00118 RESIIO 0026 RETURN AOD2 fiEZ 00A9 
fnf:'.UF 00F7 RIDfHA 00M RIDBE 02'j>B IUDBS 0;~9C 

RIGIIT P..72C RINONE 00A9 RIF'fiTY 0eAP.. fiND E097 
RNDX 008B ROP..UF 00F9 RODMf'I 00f'.b RODP..E 0:'9E 
ROOl'.S 029D ROPRTY 001'.!) fiOWS De01 RPTFLG 028A 
r,!J!>TAT 0'297 RUN f~071 RVS 00C7 Sf~ 00B9 
5rlH 00AD S(.lL 00(lC Sf'lT 0260 SAVE E156 
SBEI~R 000', SFDX 00CP.. SGN r..CS9 SGNFLG 0(16/ 
SHCNH 00A['. SHCNL 0ftoA7 SHFLAG 0280 SHFLOG Er.l,8 
SIDREO D',00 SNSWI 001H SPERR 0010 ncm Bf71 
STAll 00[2 STAL 00Cl STAriT FCE2 STATUS 00 ri0 
STI<CY 00'71 sn; B't65 SlREND 0031 SIJBFU, 0010 
SVXT 0092 smo 0096 SYS E12A SYSRTN [H7 
T1 .,09[·. T2 00917 TAN E::21l,1, lAN~GN 00L~ 
TAPEl 00B2 TP..LB0 FD10 TP..LX 0006 lBUFFR 033C 
TEMf' 0ep..1 lEMPPT 00.16 lEMPST 0019 liMP· FE66 
TIME 00A0 TIMOlJT 0285 lMP2 00U lMF'C 009F 



Symbol Table 215 

SYMBOL VALUE 
TMF'O 00C1 Tr(f'lF'OS 0009 TXTF'TR 007A TXTTM?, 002£? 
USFI~ 00F3 USRCMD 0:52E VAL I!. 7.,\/) V,)Lfl'P ~H.l0D 
VARNtiM 0045 VfiRf'NT 0047 V(lf,TAB 002D VECTSS FD:>0 
VEr(Cf( 0093 I)ERCf(B 000A VEIUFY E165 VICI(ED 1)000 
WAIT B820 WRST E37B WRTN FBCD WRTZ Fe6A 
XMAX 0289 XSAV 0097 

END OF ASSEf'lBLY 







A knowledge of the internal workings of the 64 ROMs 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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